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The Dynamics of Vehicle Operator Absenteeism

CONSTANCE PERIN

ABSTRACT

The industry-wide problem known as vehicle
operator absenteeism is examined in an at-
tempt to encourage clearer research defini-
tion and operational changes that are likely
to increase productivity and improve service
reliability. BAbsenteelsm is defined as ab-
sence from work for which management has not
received advance notice. The focus here is
on sporadic, wunanticipated absence that
arises from incentives and disincentives in
the structure of transit operations. Al-
though high absence rates may be the result,
they reflect other issues related to main-
taining service reliability, maximizing pro-
ductivity, the nature of the work, and
seniority systems, all of which have tended
to be insufficiently associated with the
problem of absenteeism. The analysis exam-
ines management's perspectives on sizing the
extraboard and assigning overtime to regular
operators on their days off and employees'
perspectives on trading time for money, on
work percelved to be unsafe or hazardous, on
stressful work schedules, and on the quality
of supervision. A number of propositions are
discussed that organizational theorists
might use to structure comparative research
and transit managers might use to conduct
diagnostic analyses of transit records.

The industry-wide problem known as vehicle operator
absenteeism is examined in an attempt to encourage
clearer research definition and operational changes
that are likely to increase productivity and improve
service reliability.

Absenteeism is defined as absence from work for
which management has not received advance notice. In
irresponsible absence, the term "absenteeism"™ cor-
rectly connotes malingering and excessive absence by
abusing sick leave rights and other work rules. A
second form of unscheduled absence is involuntary
(due to illness, injury on duty, family responsibil-
ities ranging from bereavement to child care). This
paper focuses on sporadic, unanticipated absence
that arises from incentives and disincentives in the
structure of transit operations. Although high ab-
sence rates may be the result, they reflect other
issues related to maintaining service reliability,
maximizing productivity, the nature of the work, and
geniority systems--all of which have tended to be
insufficiently associated with absenteeism an-
alytically.

This perspective is also correlational and con-
textual; it represents a grounded point of view that
may better serve the concerns of transit managers
and organizational theorists hoping to introduce
changes to a system of human resources and machines
that is complexly layered and context-dependent. Ab-
sence rates vary widely--in a random group of 21
transit agencies, they ranged from a self-reported
average annual rate of 7.6 to 68.8 days (1,p.35). At
one transit agency, in another study, 45 percent of

all operators used no paid sick leave in a given
year, 3.7 percent used their 12 days earned, and
11.7 percent used in excess of 12 days per year (2,
p.25). Such findings should be read as a sign that
organizational and operational case studies are more
appropriate to these problems, but conventions in
the conduct of research have led instead to a pre-
ponderance of studies (few as they are) that rely on
survey methods (some with poor response rates)
rather than on case studies that also include the
statistical analysis of transit agency records [for
an annotated 1literature review of absenteeism,
workers' compensation, and occupational stress stud-
les in transit up to 1983, see Perry (2,pp.7-80)].

In this contextual perspective, furthermore, pri-
ority is given to the influence of working condi-
tions on absence patterns; individual motivations
are of secondary analytic importance. The rationale
for this structural emphasis is in part simply prag-
matic: Managers can do more to influence working
conditions than they can do to redirect the per-
sonalities of their employees or to find selection
criteria that guarantee unproblematic employees.
These are also subjects that management and 1labor
can discuss and cooperate on outside of the collec-
tive bargaining context.

A small proportion of operators appears to ac-
count for a high proportion .of total absence, but
whether these tend to be the same operators is an
unanswered question (2,pp.33-34). In any case,
problem-employees are peripheral to this discussion;
rather, the concern is with high rates of absence as
a general, fixed feature of a transit agency's oper-
ations. Problem-operators are properly left to per-
sonnel and human resources directors who have the
contractual authority to issue appropriate warnings
and offer appropriate counseling before dismissal.
Transit agencies are using many practicable ap-
proaches to progressive discipline along with ef-
fective programs of social support and recognition
designed to maintain good morale. That transit man-
agers are reluctant to fire employees whose work at-
tendance and attitude are persistently problematic
is one factor beyond the scope of this discussion.
Past absenteeism 1is the strongest predictor of fu-
ture absenteeism (3).

Incentive and other motivational programs are un-
likely to address the underlying structural features
common to transit operations that give rise to high
absence rates. Such programs may, in fact, introduce
formalizations that run counter to what can be pro-
ductive aspects of the organization's culture--its
informal system of rewards and sanctions (e.g., dis-
patchers' decisions about assigning overtime; man-
agement's requests to operators to take a day off
without pay when the extraboard is overstaffed).

A few general facts about blue-collar absence are
important background to this discussion: Higher ab-
sence rates are found among blue-collar workers than
among workers in other occupations-~rates are about
70 percent higher among blue-collar workers than
among white-collar workers, and of the blue-collar
group, the rates are ahout 25 percent higher among
union members. Furthermore, absenteeism "is signif-
icantly higher among workers who are young, recelve
low wages, report unhealthy or dangerous working
conditions, work the same hours each day and claim
to be in poor health" (4,p.82). Safety was the most



salient issue for bus operators, rating higher than
wages and work schedules, in a recent study of 1,039
California bus operators (2). This corrobo- rates a
general finding that workers in unionized jobs
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in nonunion Jjobs (5). Those structural factors
deserve special attention in transit industry anal-
ses.,

Y Transit absence rates hide more complexity and
are more systematic than most research has explored
to date. These complexities are discussed first from
management's perspective, and then from an oper-
ator's perspective., A number of propositions are
snggested, largely drawn from the disoussion, that
could organize dlagnoses of the specific issues on
which change is needed if operational goals of re-
ducing levels of absence, lowering operating costs,
and increasing service reliability are to be served.

MANAGEMRENT'S STARFING DLANG
COST-EFFECTIVENESS

AND

Unscheduled absences appear to be clearly related to
management's fundamental problem of estimating ade-
quate staffing levels and minimizing labor costs.
High rates of operator absence are a consequence of
the witting and unwitting cooperation of labor and
management. Each realizes certain benefits, and to
managers,; these henefits appear to outweigh their
costs. Such benefits may be the essential ingredient
of a successful, albeit ad hoc, optimizing strateqgy
managers have adopted, lacking both the data and
more sophisticated techniques for making staffing
decisions. Interestingly, the costs of absenteeism,
according Lo an economic analysis of manufacturing
industries, are relatively small (6,pp.387,392).

In the ordinary course of transit operations, to
maintain reliable service, all scheduled runs must
be filled with available operators--every transit
agency assigns some of its regular operators to an
extraboard that covers runs when their assigned op-
erators are on vacation, jury duty, recovering from
an injury on duty, or when they do not, at the last
minute, show up. When a run is missed because there
is no operator to fill it, the operators following
the run on the street take on additional service
burdens, and this may increase operator stress and
lower morale, perhaps resulting in illness or "sick
leave",

The number of operators that should be assigned
to cover for those not present is a strategic ques-
tion for transit managers. In the long run, the re-
serve factor transit managers use (e.g., 1.32) may
efficiently serve their needs at lowest cost, but
perhaps not in the short run, when attendance levels
remain high for a period of time and these oper-
ators, having no runs to fill, can be counted un-
productive. Furthermore, it is common practice for
managers to ask these surplus operators to take a
day off without pay, which increases their incentive
Lo work overtime whenever possible to make up the
day without pay.

Extraboard operators are regular employees who
receive fringe benefits. To avoid adding to that
fixed labor cost, managers will rely instead on reg-
ular operators to work overtime, most usually on
their regular day off and at premium pay that does
not, however, cost as much as maintaining an addi-
tional extraboard operator. This practice follows a
pattern prevalent in both manufacturing and nonmanu-
facturing industries (7). Circularly, extraboard
size is often determined by historic absence rates,
and knowing that their unscheduled absences will be
covered, cperators are thought thereby Lo have an
incentive to stay away from work (2,pp.107-8;
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8,p.26). To the best of this author's knowledge,
however, operators have not been asked directly
about their attendance decision making.

Transit managers state their problem (9,pp.61-62):

Determining the appropriate complement of
drivers to operate a given service level
is...a critical function of manpower manage-
ment, Too few drivers will result in reduced
service reliability (i.e., missed trips)
and/or increased overtime wages. Conversely,
an overabundance of driver labor will pro-
duce major diseconomies due to union con-
tract provisgsivns that stlpulate straight-
time guarantees and spread-time penalties
for operators, Significantly, despite the
appreciable impact of employment levels in
our labor-intensive industry, transit has
had few sophisticated tools for effective
manpower planning.

A survey questionnaire returned by 19 California
transit agencies reveals "a lack of uniformity,...in
policies for determining the size of the extraboard.
It is primarily a judgmental process" (2,p.107).

These judgments are put to the test under condi-
tions of unusual uncertainty--equipment problems and
weather as well as human vagaries. But little is
known now about how transit managers originally ar-
rive at these jndgments, whether and on what grounds
they analyze their options or track the full range
of costs and benefits of the methods they do use,
One study expected to find, but did not, that absen-
teeism is higher at agencies where labor-management
relations are strained or in conflict, Instead, it
found that where the climate of labor-management re-
lationships could be characterized as cooperative
(contrasted with containment-aggression and accommo-
dation) the rate of absenteeism was high--no expla-
nation is offered, concluding only that "sweeping
generalizations about the relationship of work rules
to transit performance do not appear to be war-
ranted....[I]ntuitive assessments of the impacts of
specific work rules on performance are not always
borne out by empirical analysis" (10,p.148).

Having worked overtime on their reqular day off,
operators are then also likely eventually to take
that day off by using sick leave, once they are as-
sured of pay equivalent, on the average, to a 40-
hour week--for these "sick days" are, Ffurthermore,
likely to be unpaid. Those who work to maximize
their wages and do not take such compensatory sick
leave may then burn out or become ill and take le-
gitimate sick leave (8,p.9). Despite managers' un-
derstanding that a direct relationship may exist be~
tween overtime availability and absenteeism, it
appears to be rare for a transit agency to hold
overtime out as incentive or reward for good atten-
dance, evidence perhaps that this reciprocity is ex-
pected.

Scattered evidence supports this proposition that
day-to-~day labor-management cooperation, believed by
managers to be their minimum-cost solution, means
higher levels of service reliability, higher levels
of overtime, and higher levels of absence:

1. Survey forms returned by 57 transit agencies
out of 200 solicited (having about 50 percent of the
nation's transit work force, but excluding New York
City) reveal that "reducing available overtime was
effective in reducing absence." One system docu-
mented an experiment with increasing the extra list,
which showed a resulting drop in overtime premium,
in total pay hours per platform hour, and in missed
trips. The suivey data do not indicate a statisti-
cally significant relationship between the respon-
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dent's statement that overtime was available and
high absence rates. However, the data do indicate a
high correlation between unpaid sick leave and the
total weekly wages of the employee. A possible ex-
planation would be the use of overtime to compensate
for unpaid sick leave (11,p.II1.20). That is, op-
erators trade one for the other. Only one of these
57 agencies assigned overtime work as a reward based
on the operator's attendance record (11,p.III.4).
This study also revealed that for many transit agen-
cies "the availability of overtime pay was a major
factor in making it economically tolerable for the
operator to be absent on reqgular work days"
(11,p.III.4).

2. BAmong the 4,400 bus drivers at the Southern
California Regional Transit District (SCRTD), short-
term absence is strongly associated with manpower
shortages (r=0.74), with operator work on regular
days off (r=0.45), and with unscheduled overtime
(r=0.88). More than 30 percent had more than 7 ab-
sences in the previous 12 months; the system average
was more than 5 absences per year over and above
holidays and paid vacation (12,p.30). Drivers hav-
ing the highest absence rates (e.g., 14 or more days
annually) earn an average of 40 hours of pay per
week, most 1likely the result of management's
scheduling long work runs together with overtime
made available to regular drivers on their days off
(12,p.32). Those are some of the findings of a
self-study initiated by management in 1979.

The strong correlation between increased short-
term absenteeism and operator shortages (r=0.74)
suggests (12,p.35)

that an operator shortage may induce a
vicious cycle of working operators on their

days off, resulting in more absenteeism,
resulting in an apparent increase in the
operator shortage, causing more work on
weekends, resulting in an increase in ab-

senteeism, and so on....The opportunities
for (or demands upon) operators to perform
work on their days off seem to induce in-
creased absenteeism for both economic and
social reasons. Economically, the employee
can afford to go sick and, socially, the
availability of 1leisure time...has been
reduced [thus creating the incentive to take
a day off}.

SCRTD management found that (13,p.7)

the lowest labor costs per assignment were
achieved when the system had a modest excess
of operators...[Tlhe least expensive oper-
ating costs occurred when the actual opera-
tor ratio was between 1.31 and 1.32, With a
system of approximately 3,350 work runs or
assignments, a "surplus" of about 70 opera-
tors or 1.5% was the most cost effi-
cient....When the operator ratio fell below
1.30 or climbed above 1.32, there was an in-
crease in the cost per assignment....This
result is consistent with the thought that
lower operator levels contribute to higher
overtime costs.

3. At the Twin Cities Metropolitan Transit Com-
mission (St. Paul), the driver-to-work ratio had
been increased to 1.5 (9,p.62),

yet the process was clearly not producing
adequate manpower levels. This situation, in
turn, played a major part in accelerating
the vicious circle of increasing missed
trips, overtime costs, and absenteeism. 1In

effect, the inadequate number of drivers not
only undermined service reliability, but so
increased the opportunities for overtime
work as to ensure that drivers absent from
their scheduled shifts could readily make up
lost pay. The abundance of available over-
time work is believed to have fostered an
increased level of absenteeism and, inevita-
bly, contributed to a rising incidence of
missed trips.

4. The San Francisco Municipal Railway increased
the size of its extraboard by about 300 operators,
to 91 percent of its optimum size, and over a l-year
period saved $0.5 million in overtime, a cost that
was expected to be ultimately lower than the cost of
the additional employees. In the first year, unan-
ticipated absence declined "from almost 9 percent of
the platform per day to only 7.3 percent" (8,p.26).

5. Gaps in management's absence records are fur-
ther evidence that absenteeism may not be an issue
in its own right. These gaps also prevent discovery
of a reliable set of norms from which transit agen-
cies can ascertain whether their absence rates are
excessive, on the basis of both historical (ilnter-
nal) and external comparisons. A study of 28 transit
agencies found that it almost appeared as if there
was a tacit plan to obscure unauthorized absences by
categorizing all absence as "sick 1leave". "In
essence, the reliability of the archival absenteeism
data is doubtful" (10,p.33). "The most surprising
discovery was the extent to which information that
would presumably be needed for ongoing management
was not readily available (e.g., absenteeism rates,
which would appear to be necessary for establishing
employee schedules)" (10,p.1l). Although "record-
keeping at several of the better managed transit
properties was thorough and up-to-date, there seemed
to be little emphasis on the acquisition and moni=-
toring of management information at an alarming num-
ber of others" (10,p.157). The study of 57 transit
systems also found that they "do not summarize
absence data for management purposes....No system
was found where managers were budgetarily account-
able for the absence in their departments”
(11,p.V.3).

"High" rates of absence may be the norm for
vehicle operators. Comparisons with other occupa-
tional groups, both in the United States and abroad,
tend to show that vehicle operators experience a
wide variety of physical and emotional stress symp-
toms [see Perry (2,pp.49-72) for a review of these
studies and a summary of a current study underway at
San Francisco MUNI of "Bus Operator Stress and Hy-
pertension," funded by UMTA]. B study sponsored by
the Transportation Research Board's National Cooper-
ative Transit Research and Development Program is
examining the possibility of developing a screening
method for susceptibility to stress and developing
training in self-reduction of stress reactions (14).
There appears to be good reason for belleving that
operating a large vehicle in urban areas is an occu-
pation with hazards to well-being, perhaps inde-
pendently of personality attributes.

A British study comparing the absence rates of 16
different industries charts their weekly absence
trends for a l-year period--each one (including pub-
lic transport) reveals a unique profile that is a
function of the character of the work itself and of
the employing organlzation (15). Moreover, in allow-
ing for some expected level of unscheduled absence,
management in effect introduces a norm or a standard
by which additional absences will be judged exces-
sive and will be judged a problem. "In general, the
apparent reluctance of managements to study [absence



records], and to do anything about [the problem]
supports the idea of an implicit collusion with
existing rates of absenteeism....If this hypotheti-
cal argument is sound, given rates of absences be-
ceme, in <offect, part Of eaisting (infurmal) con-
tracts between employers and employees" (15,p.126).

The real issue becomes, then, whether transit op-
erations relying on this kind of an optimization
strategy are thereby productive, efficient, reli-
able, and cost-effective. Preliminary analyses of a
random group of transit agencies using a formula
based on a minimum cost approach suggest that extra-
boards are likely to be overstaffed by about 7 per-—
cent (1). Bul no analyses have welghed that cost
against the benefit gained from maintaining service
reliability at a high standard and the peace of mind
of dispatchers and transportation managers. Transit
managers have a lot to worry about, but they may
also take precautions that are more costly than nec-
essary: One transit agency reviewed its operations
carafully for scveral weeks and discovered that dis-
patchers were keeping extraboard operators on double
reserve-—-instead of using them to £ill in for miss-
ing operators, they called in regular operators to
work on their day off, holding the extraboard for
other, more worrisome, emergencies such as equipment
failures on the street (16,p.7). In terms of re-
taining patronage and keeping revenues up, that may
not be an entirely wasteful strategy.

A widespread perception of costly labor practices
in transit--featherbedding, out-of-line fringe ben-
efits, union-protected incompetence--has led to lay-
ing "absenteeism® strictly at labor's feet, perhaps
because historically transit labor-management bar-
gaining relationships tend to be highly adversarial
and their day-to-day interdependence tends to be un-
acknowledged. For example, an improving type of re-
lationship between labor and management had a solid
influence on higher absence rates: "This relation-
ship is possibly confounded by organizational reward
and punishment policies regarding work attendance
and this, in itself, may be related to management's
willingness to agree to ‘'soft' work rules"
(10,p.120). The benefits that management gains by
taking a relaxed approach are not specified, but it
is unlikely that there are none.

EMPLOYEES' TRADE-OFFS: TIME AND MONEY, SAFETY AND
SUPERVISION

One analysis of the relationships in transit between
the peak wage rate, relative wages, and absence
rates suggests "that as wage levels improve with re-
spect to an absolute or relative standard of living,
employees are less inclined to work the full amount
of their scheduled time" (10,p.134). In transit,
relatively high wage 1levels, partly derived from
overtime and the premium pay associated with long
working days framed by the two peak periods, may ac-
count for the fact that although vehicle operators
take sick leave, they often do not take sick pay: An
analysis of 174 problem operators found that one-
half claim none or almost none of their sick pay,
suggesting that the other one-half value the time
over the money that they are saving for authentic
illness. Reimbursing operators for unused sick time
might reduce this practice, the study suggests, as
would paying sick pay automatically for the first
day of an absence. Whenever there are "more opera-
tors available per assignment," fewer operators will
be on the sick list, and conversely "when more over-~
time work is available, then more operators will be
on the sick 1list" (12,p.34). Taking or not taking
"sick leave" responds dJdirectly to management's
choice of staffing levels, in other words.
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Many labor agreements deny sick pay for both the
first and second day of absence. "The effect of
granting sick pay for all absenteeism could be to
reduce absenteeism for those employees who go sick
in order to get their 'rightful' sick pay. Also, it
could reduce absenteeism by those who want to miss
work, and can now do so by going sick without claim-
ing sick pay, saving their sick pay for when they
are really sick" (12,p.36). A "proof of illness"
requirement was found to have had no effect on the
absence rate in one study of 28 transit agencies
an.

A study of data based on a model for the substi-
tution of leisure and income suggests that if "the
average worker misses 10 days a year, it would take
a 21 to 28 percent net wage increase to reduce his
annual absences by one day. The gross wage would
have to increase by a slightly larger proportion to
obtain this same objective because such a large in-
crease will place the worker in a higher tax
bracket. Thnese results suggest that employers in-
terested in reducing absenteeism must resort to
tactics other than wage increases to achileve their
aim. It is also quite possible that the absence of
indexation in the personal income tax and continuing
increases in the tax rates and earnings ceilings for
the payroll tax have produced higher absence rates
in recent years" (4,p.82). Proposing a 4-day,
40-hour work week, managers at one transit agency
suggest that because unpaid abscnce weuld cost an
employee more, problem-operatora might change their
behavior (12,p.37).

The trade-offs operators may make bhetween leisure
and income are, then, also influenced by their
working conditions--job safety, work schedule, and
wage rates., As mentioned earlier, safety was of more
concern to 1,039 California bus operators than were
wages and work schedules. But just which aspects of
safety were of concern was not explored--fear of
criminal assault, accidents, or equipment failure,
for example.

Workers "who feel they are exposed to dangerous
or unhealthy working conditions have a daily absence
rate which is about two percentage points higher
than other workers, i,e., about 50% higher....Cost-
benefit analyses of safety investments which do not
consider the effects on absenteeism and turnover
will underestimate the benefits”™ (4,pp.83-84). In
transit, these unhealthy and dangerous conditions
are, as operators perceive them, overly tight run-
ning times, inflexible schedules, unsafe working
conditions, and poorly maintained equipment
(2,p.25). Such quality of work life and productiv-
ity subjects--job content, redesign, enlargement,
enrichment, rotation--are only now beginnina to be
taken seriously outside of the context of collective
bargaining (18,19).

Weekend work is especially "unhealthy," of
course, and most of the predictably unanticipated
absences cluster around weekend work. Safety issues
are not discussed in depth in one major study
claiming to examine workers' compensation trends in
transit (11). The single study of workers'
compensation practices in transit revealed that
those California transit agencies that evaluated the
safety and main- tenance specifications of vehicles
before buying them experienced Jlower levels of
claims and a lower percentage of their fleets out of
service (2,p.166).

Patterns of sick leave abuse appear to become
entrenched partly because supervision is lax. Of 57
transit agencies, 51 have either an informal or a
formal performance (discipline) «code but the
strictness of enforcement varies. Five of 30 systems
{17 percent) indicated that they had administered no
suspensions for absence in 1978, Ten of 57 (18 per-
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cent) did not discharge anyone for absence. Of 3,917
suspensions reported, 1,745 (45 percent) were for
absence (11,p.III.5). Even 8o, systems that re-
ported using a formal discipline code had greater
absence than those without. This may indicate that
only systems with severe problems have implemented a
formal code. However, it also suggests that the
performance code has not been successful in reducing
the problem. In combination with progressive dis-
cipline, however, the results appeared to be better
(11,p.I1I.21).

Supervisors appear to have a low level of legiti-
mate authority: Management tends to recruit them
from the pool of operators and their wages may re-
main the same (without overtime, they may earn less
than drivers do; they may also remain members of the
operators' union). They may not be tralned for their
new responsibilities; they may also be responsible
for an unmanageably large number of operators. The
quality of supervision is a frequent irritant--
supervisors tend "to cut themselves off from in-
formal communication with drivers (a situation fre-
quently aggravated by physical barriers such as
glass partitions)" and they may see "their role as
that of a disciplinarian rather than a helper"
(20,p.24). Operators appear universally to believe
that their knowledge of the street goes unrecognized
and that their input on operational issues is rarely
requested (2).

As a general rule, studies continue to reveal
that job satisfaction and absence do not correlate
strongly (15,p.130). Transit vehicle operators'
profile of job satisfaction appears to be unique,
even as they are not especially satisfied with thelr
jobs. Although transit workers are relatively well
satisfied with wages and benefits, they are least
satisfied with supervision, company policies and
practices, working conditions, and promotion prac-
tices. Compared to other blue~collar occupations,
transit operators were most satisfied with the in-
dependence afforded by their jobs (20,pp.24-25).

Angle and Perry (20) investigated the degree of
organizational commitment and patterns of job sat-
isfaction in a sample of 1,244 lower-level employees
in 24 public mass transit organizations. The analy-
sis compared transit workers to other occupational
groups along similar dimensions. Levels of commit-
ment among transit operators were found to be compa-
rable to employees in other occupations, but their
level of satisfaction with thelr jobs is lower, and
operators are less satisfied than other nonsuper-
visory transit employees. Yet transit operators, in
their assessment of job factors that provide them
"strong sources" of satisfaction, included indepen-
dence, variety, security, social service, ability
utilization, co-workers, and achievement. This is a
pattern of "specific job-facet satisfaction and dis-
satisfaction [that] is not duplicated in any other
blue-collar occupation of which we are aware"
(20,pp.24-25) . In comparison to (20,p.24)

the routinized, oversupervised nature of
lower—-level organizational work [of other
blue-collar occupations]...the transit

operator performs, within general limits, as
a relatively autonomous agent of the organi-
zation....To the individual passenger, the
operator is the transit organization, and
the operator seems aware of this. The spe-
cific job-factor satisfaction pattern...in-
dicates that such 3job aspects as inde-
pendence, variety, authority, and responsi-
bility are relatively well satisfied among
transit operators.

The same independence and willingness to accept
responsibility characteristic of the personalities

of those choosing this occupation may play a part in
the absence rate. Deciding how much they want to
earn relative to the leisure they accrue is one man-
ifestation. In short, high rates of absenteeism may
be partly a function of certain of the same quali-
ties that make drivers both reliable and satisfied
with their jobs. They may be introducing flexibility
(in the form of absence) into predetermined sched-
ules and onerous routes. They may decide to be ab-
sent by calling in sick in order to reduce the job
stresses beyond their control. In choosing a blue-
collar job that has an uncharacteristic amount of
autonomy and authority (over passengers and a large
vehicle), operators' personality characteristics can
be expected to be revealed in other ways as well.

The long hours and split shifts prevalent in
transit appear to promote absences. Across occupa-
tions, absence rates are, as a general rule, highest
among both younger workers and those unable to
schedule other activities, such as medical or dental
appointments, during their normal working hours. Ab-
sence rates are "about 50% higher among employees
who work the same hours each day, 20% higher among
those who work the standard 35 to 40 hour week, and
25% to 30% lower among those who receive some paid
time off" (4,p.82). Organizational theorists sug-
gest that taking sick leave may be one tactic in a
stress-reduction strategy, and that programs to re-
duce absence may end up promoting it (21,p.403):

In fact, rigid efforts to ensure perfect at-
tendance (such as through behavioral modifi-
cation) may lead to unintended and detri-
mental consequences on the Jjob, such as
reduced product quality, increased acci-
dents, and so forth. Hence, it would be use-
ful if future studies could examine the ex-
tent to which changes in absence rates do or
do not have adverse consequences for other
aspects of organizational effectiveness. If
reduced absenteeism is accomplished at the
expense of product quality, accident rate,
strike activity, or employee mental health,
serious questions must be raised concerning
the desirability of improving such atten-
dance,

Although transit operators bid three to five
times yearly for their runs according to senior-
ity--exercising an unusual amount of control over
thelr job schedules--the younger and newer workers
inevitably find themselves with both the least de-
sirable routes and the least desirable schedules.
This, in itself, may account for some absenteeism.,
Low seniority may also correlate with higher job
stress--as the higher absence rates of younger oper-
ators would appear to suggest. It has been docu-
mented that stress can be reduced simply by having
control over the unwelcome stimulus or condition.

The seniority system affects even the quality of
research: interviewing 1,244 lower-level employees
in 24 transit agencies, the investigators explain
that seniority has skewed the composition of their
sample (20,p.21):

While blacks represent approximately 31% of
the driver population, only 14% of the sam-
ple is black. Also while 54% of the popula-
tion is white, 74% of the sample indicated
they were white. One reason for the discrep-
ancy may have been that whites, who tended
to have greater seniority, might have been
present in higher proportions than blacks
during the weekday site visits. The sample
also underrepresents employees in the 20-29
year age group, and overrepresents employees
over 50.



Drivers with low seniority are assigned weekend work
and these drivers are likely to be black and young.

CORCLUSION

A wholly systematic analysis of vehicle operator ab-
senteeism has yet to be undertaken empirically. This
preliminary list of propositions may provide organi-
zational theorists and transit managers a means of
organizing data and keeping the many dimensions to-
gether in analysis in order to choose strategies
most likely to effect needed changes,

1. Younger operators and those with low senior-
ity have the highest rates of unscheduled absence.

2. Undesirable runs are more likely to be oper-
ated by younger drivers.

3. Difficult runs (heavy traffic, tight sched-
ules, high frequency of criminal assault, etc.) will
be zasgociated with higher unscheduled absence rates
for operators of all ages than runs not regarded as
difficult.

4. Operators having a high frequency of overtime
work on their regular days off have higher rates of
unscheduled absence.

5. When weekly earnings reach a certain level
through a combination of overtime and regular pay,
unscheduled absence increases,

€. Operators with higher seniocrity are likely Lo
have a higher proportion of overtime earnings on an
annual basis, and they are likely to take longer,
but less frequent, unscheduled absences than oper-
ators with lower seniority.

7. The size of the extraboard bears a regular
relationship to the amount of paid overtime (the
smaller the extraboard, the more overtime paid).

8. Female operators have higher rates of un-
scheduled absence than male operators; married fe-
male operators with young children have higher rates
of unscheduled absence than married male operators
with young children.

9. The higher the number of dependents, the
lower the amount of unscheduled absence.

10, Past absence patterns predict future absence
patterns.

11. Wwhere work rules specify that the first day
of absence is unpaid, absences will tend to last 2
days.

12. Unscheduled absences will follow a pattern
related to seasons and external events (e.g., sports
events, major holiday weekends).

13, Unscheduled absences will be concentrated on
weekends.

14. Where work rules do not allow for personal
days off, unscheduled absences will be higher.

15, Where supervisors maintain face-to-face com-
munication with drivers, absence rates are lower
than when contact is infrequent and impersonal.

16. Operators with a short time until retirement
will tend to maximize their earnings by picking as-
signments having highest pay rates, and they will
take unscheduled absences more often than those
farther from retirement.

17, The higher the rate at which sick leave ac-
cumulates, the higher the level of unscheduled ab-
sence,

18, Service reliability is directly related to
the method used for staffing the extraboard.
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Washington State Department of Transportation
Organizational Review-How and Why

V. W. KORF and JOHN S. DAVIS

ABSTRACT

In 1981 the Washington State Department of
Transportation undertook a review of the
agency to identify productivity improve-
ments. The program yielded savings in nearly
all functional areas without reducing ser-
vice. The method for study relied on a
three-person internal core team for manage-
ment, with special sub-teams for technical
subjects. One division was treated sep-
arately by a consultant. The Washington ex-
perience indicates the validity of using
internal resources to bring about savings
and changed attitudes toward productivity.
The study, which took less than 2 years,
evolved into a formal permanent productivity
program in the department based on the foun-
dation laid by the review. The program,
demonstrating agency policies of cost-
consciousness and visible savings, is
believed to have contributed to the success
of efforts to increase state gasoline taxes
by increasing agency political credibility.
The authors do not offer their methods as a
panacea to all state departments of trans-
portation and highways, but believe that the
internal approach to productivity improve-
ments is worth considering.

The Washington State Department of Transportation
(WSpOT) made a critical self-examination of its
operation and made changes that will save nearly §$2
million per year without reducing service to the
public. A few of the organizational and manpower
adjustments resulting from the in-depth examination
are as follows:

- Elimination of 21 supervisory
positions,

- Overhead manpower expenditures
than the previous fiscal year.

and management

9 percent less

- All annual major program expenditures completed
well below budget in both dollars and manpower.

- Numerous department authorities delegated to
lower levels.

- Reduced vehicle fleet by 130 units.

- Reduced telephone lines by 9 percent.

- Established program to revitalize employees'
safety program.

These examples indicate the broad range of activi-
ties reviewed. A brief review of how this program
was established, how it was carried out, and the
projections for the future should be of interest to
other state departments of transportation and high-
ways.

IMPROVEMENTS FROM WITHIN--WSDOT APPROACH

There are many approaches an agency can take to
identify productivity improvements. The simplest
approach may be to hire a consulting firm to do the
job. The consultant can offer anyone from an indi-
vidual project manager to a fully staffed team of
management experts. You can then sit back and wait
for them to present you with a solution, right?
Wrong! You and your people know your organization
and your jobs better than anyone else. A consultant
must either draw on your knowledge (and time) or the
product you get will be of little value.

This is not meant to imply that consultants
should not be used. Without question, there are
times when a team external to the agency is the best
approach. This may provide maximum credibility to
those outside the agency, minimize friction among
agency managers, and provide experience and exper-
tise unavailable internally.

Another approach, the approach taken by the
Washington Btatc DOT, is to do it yourself, if you
can. In 1981 the Secretary of Transportation, Duane
Berentson, decided to use an in-house team to review
all divisions in the Washington DOT, with one excep-
tion; an external consultant would be used to review
the Marine Division.



ORGANIZATION OF AN IN-HOUSE REVIEW

The first problem was how to establish an in-house
team that would have the anthority of the secrotary
of transportation, be respected by agency managers
for its credentials, and have no prior biases and,
therefore, would be impartial to all functional
elements of the department. What appears to have
worked well for the Washington State DOT was its use
of a small core team reporting directly to the sec-
retary. This core team was comprised of the fol-
lowing:

- Deputy Secretary of Transportation. A career
employee with substantial experience both in
the field and in the Headquarters office
through 25 years with the department.

- Department Personnel Manager. Broad experience
within and outside government; extensive ex-
perience in other ctate agencics as well as
WSDOT; a thorough knowledge of the internal
workings of the department.

~ Management Analyst Supervisor. An individual
with limited experience in the department, but
with a high degree of analytical skills, exten-
sive management experience outside the depart-
ment, and proven organizational ability.

The sec:etarv directed that the core team initi-
which would
basically ask, in a simplified manner, the following:

Examine current functions
What?
Why?
How?
Who?
How to improve?

The team first conducted face-to-face interviews
with selected groups within the department to iden-
tify likely subject study areas. Seventy-seven sub-
jects were listed for study and categorized in the
following general groups:

Policy

Organizational structures
Organizational relationships
Procedural

Minor remedial

1

This categorization of the study questions was
believed necessary to assign a priority to the
emphasis needed on each of the many topics raised
from the review.

Many items of a major policy nature that were
addressed related to fundamental issues about how
the department conducts its business. At the same
time, the team believed strongly that study areas of
low manpower or low dollar impact must also be
addressed although major organizational issues had
much more visible return. Department credibility
could be increased with the work force by solving
many of the day-to-day annoyances, and big dollars
can also be saved by making many small revisions in
procedures,

EXPANDING THE KNOWLEDGE OF THE CORE TEAM

Shortly after the interviews were initiated among
various department managers, it was realized that
technical problems would require special expertise
in subjects ranging from engineering to accounting
and general administration.
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As specialized subjects evolved, special teams of
department employees were organized to address those
subjects. These teams were closely administered by
the <Coie iLeam tou assure that the subjects were
addressed in keeping with the secretary's direction
for an open, no-holds-barred 1ook at the department.
The special team studies resulted in reports to the
core team. The core team would either accept, re-
ject, or direct additional study by the special
teams and, ultimately, make a recommendation to the
secretary.

A bonus benefit of the special teams was that
additional departmenl personnel could be involved in
the in-house review and, therefore, have some stake
in the eventual outcome. Without question, this
method was highly successful in gaining acceptance
of the recommendations throughout the department.

WHY A SPECIAL TEAM FOR PRODUCTIVITY

It may appear self-evident that managers should
always work to improve the efficiency of operations.
It is part of a manager's job. Why can't managers
simply increase their emphasis on the subject and
tell subordinates to do the same?

Washington's experience is that just as adver-
tisers create a catchy slogan or title to influence
buyers to change their behavior, so do managers need
attenticon to influence subordinates to change their
behavior, that is, to work more productively. A
special title and designated effort for the study
had special meaning in the Washington State DOT (and
would possibly have special meaning in any depart-
ment) to emphasize to the managers and enmployees
that things are not *business as usual." It meant
that innovation was welcome and encouraged, and that
questions c¢ould be asked and answers gdiven that
might otherwise have been suppressed.

ARE THERE OTHER BENEFITS FROM
A SPECIAL DESIGNATED STUDY?

There are, without question, other benefits, A
special designated study will act as a catalyst. The
Washington State DOT adopted more than 70 specific
subjects for study. One of the most frequent com-
ments heard was that many actions were needed for
some time. Some have been tried and failed, but with
the catalyst of the organization review many con-
cerns and questions came together, bringing about
coherent policy guidance with a rational plan for
implementation.

Additionally, a formalized designated study will
change manager and employee attitudes. It is well
Known that attitudes for improvements cannot be
regulated, but they can surely be influenced to
bring about change. This was one of the most grati-
fying observations as the organization review
matured.

Productivity became more than a buzz word with
managers; it became an element of conscious consid-
eration in nearly all actions. Managers woluntarily
left authorized positions wvacant, reduced paper
flow, and took many other actions that added up to
increased productivity in the department. Attitudes
from top to bottom were oriented toward productiv-
ity, and not just when a specific study was being
conducted. The savings are substantial even though
the total impact can never be quantified.

HOW LONG CAN A FORMAL PRODUCTIVITY TEAM BE
EFFECTIVE?

The Washington DOT experience is that an in-depth
study 1in all areas of the department, with a no-
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holds~barred approach, has a limited time to be
effective--not because all is well, but because
managers still have day-to-day activities to accom-
plish. The continued probing by a study team event-
ually becomes an irritant, and objectivity will
decrease. The study consumed less than 2 years of
total effort on the 70 preliminary items selected
for study.

Toward the latter part of the 2-year period, a
formal productivity policy review board was estab-
lished by policy order signed by the secretary. The
net impact of this policy was to establish a produc-
tivity overview board as a permanent feature of the
department, just as the contracting officer or the
purchasing officer are a part of everyday business.

The formal productivity program continues to
review the department for productivity improvements;
however, it will focus on key subjects in specific
department areas. The shift in emphasis will be from
a broad review throughout all of the department at
one time, to studies concentrated in selected phases
of department operations.

Equally important in the continuing productivity
review is the emphasis to all managers that im-
provements in productivity are as much a part of a
manager's job as is designing a highway project or
completing a public transportation study proposal.

EXTERNAL ACCEPTANCE

Any tax-supported public agency must, of course,
remain supremely conscious of external opinions
about the agency held by the legislature, its policy
body, the governor, and last, but certainly not
least, the taxpaying citizens of the state.

Washington State DOT believes that its continu-
ing, conscious effort to achieve productivity
improvements was a key factor in the department's
success in obtaining additional transportation fund-
ing during the 1983 legislative session.

We are not perfect; we probably never will be.
However, we believe the continuing in-house review
of the organization with the direct involvement of
the secretary of transportation provided credibility
for the department with the lawmakers and, we hope,
the citizens whom they represent.

We believe we established an atmosphere whereby
we were viewed as an agency attempting to be more
productive and succeeding in that effort. Thus, we
could be responsibly considered for additional fund-
ing with the belief that funding would be effec-
tively used to support the transportation system and
not for alleged government inefficiencies.

Conducting a productivity study composed primar-
ily of in-house rather than outside teams probably
will make external credibility more difficult.
Although the Washington State DOT was successful,
frequently there are substantial reasons for govern-
ment agencies to consider the use of outside people
in productivity studies to reinforce external cred-
ibility. The Washington State DOT does expect to use
people outside the department to accomplish future
studies.

WHERE IS THE DEPARTMENT GOING NEXT?

Of the 70 proposals categorized for study, 51 were
implemented, and the remaining ones were either
rejected or are still in the process of implementa-
tion. The list at the beginning of this paper out-
lines only briefly some of the items studied and the
results.,

One important factor underlying the decision to

study the whole department at one time was to enable
the core team and the secretary to address how the
department as a whole was accomplishing its mission.
This provided the best opportunity to determine
strengths and weaknesses and overlaps and gaps
within the agency. From this perspective decisions
could be formulated for changes in direction in how
the mission could be accomplished. The permanent
productivity program will build on the foundation
laid by the organization review.

A review of the established concept for accom-
plishing pre-contract activities was the first major
study undertaken under the permanent program. The
initial review addressed certain facets of pre-
contract activities for improvement, but not the
basic organizational concept.

During the initial team study, the department
completed its review of the Computer Aided Design
and Drafting (CADD) technology and has since pro-
ceeded with a contract to implement such a system.
As this system is implemented, the organizational
changes resulting from the pre-contract activities
study will be a key to obtain maximum benefits from
this new technology.

A recent decision from the productivity review is
to expedite the training to introduce top managers
into the computer age. It is the consensus in the
department that managers must be more knowledgeable
and involved in the decision-making process as we
move into the automated age.

The Washington State DOT is an agency with activ-
ities in all modes of transportation. It cannot be
predicted when the major studies of department oper-
ations will end. With the advancing technology
occurring in the world today, the review of methods
for accomplishing the agency's mission probably
should never end.

POSTSCRIPT

There is no single unique answer to any organiza-
tional concept in the agencies of the 50 states.
Departments of transportation and highways do not
operate as islands separate from policymakers,
elected officials, or the taxpaying citizens of the
states., Maximum productivity cannot be the answer to
all problems. Certainly, many services the public
sector wants must be performed regardless of cost
effectiveness. How cost-effective is plowing snow,
for instance, when the tremendous cost of these
activities to the snow states is considered and when
these states cannot find sufficient dollars to fix
bridges and resurface highways? Nonetheless, snow-
plowing is an activity that the mountain states owe
their citizens for safe, convenient transportation
during the winter months. It is accepted, therefore,
as a service requested by citizens and one that they
are willing to pay for.

Our productivity team is now spending a good deal
of time reviewing the rapid advances in automation
occuring across the country today. We are convinced
that how transportation activities will be adminis-
tered 10 years from today cannot be forecast. To
survive, much less succeed, managers must address
productivity and remain alert to this changing
world. Transportation agencies must share individual
improvements to the benefit of all.

Publication of this paper sponsored by Committee on
Manpower Management and Productivity.
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A Framework for Evaluating Transit Maintenance
PR

SUBHASH R. MUNDLE, DOUGLAS W. CARTER, and DONNA K. SILVERMAN

ABSTRACT

In recent years improvement of maintenance
performance has been the focus of signifi-
cant concern in the transit industry. Many
transit agencies have been plagued with
deteriorating vehicle reliability and avail-
ability. Even more transit agencies are fac—
ing continual 1increases in maintenance ex-
penditures at a time when total operating
budgets are constrained or even diminishing.
These trends have moved transit maintenance
from the backroom to the executive suite
where maintenance performance and expendi-
tures are coming under increased management
scrutiny. Maintenance managers need effec-
tive, yet straightforward methods for as-
segsing and evaluating the extent to which
scarce resources are expended in a produc-
tive manner. Resource utilization should be
directed toward completion of specific tasks
that result in achievement of established
performance objectives. Althongh maintenance
is recognized as a complex function, there
are some relatively uncomplicated methods
for determining the extent to which re-
sources are expended productively. One such
methodology is presented and its application
at two transit properties is discussed.

Every day, the maintenance departments of the na-
tion's public transit systems are expected to have
more than 37,000 buses and 14,000 rail cars on the
road and moving. Often these expectations are not
met, This failure to achieve vehicle availability
and reliability objectives 1in recent years has
resulted in maintenance being moved from a backroom
support function to the executive suite. The high
public visibility of vehicle shortages and in-
service breakdowns is only too cobvicus to transit
managers and board members. A frequent response to
deteriorating performance has been to increase the
influx of dollars allocated to thc maintcnance func-
tion. Unfortunately, this strategy does not always
work--many properties still experience declining
maintenance performance, albeit at a higher cost.

It is important to note that not all transit
agencies are experiencing a decline in maintenance
performance; a few are enjoying steady improvements
in revenue vehicle availability and reliability.
However, most have done so at substantial cost. The
transit industry, as a whole, has experienced un-
precedented cost growth for maintenance activities
in the past several years. In dollar terms, mainte-
nance expenditures increased by 129 percent between
1975 and 1980, as shown in Figure 1 (l). This
compares to an increase of 80 percent in
transportation costs and 32 percent in general
administration costs for the same period.
Maintenance costs are now running at a rate of about
30 percent of total operating expenses and,
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FIGURE 1 Transit operating cost
increases.

unchecked, this escalating trend will cause these
expenditures to claim an even greater percentage of
diminishing operating budgets.

The financial needs of mass transit were recog-
nized in the recent gasoline tax increase that was
expected to raise $1 billion per year for repairing
and upgrading (an amount approximately equal to the
increase in maintenance costs over the 1last 5
years). Better equipment and more money, however,
are not the sole mitigating strategies for today's
maintenance problems. Better management of available
resources, despite the emphasis to "keep them
running at any cost," can provide substantial pay-
offs for transit managers. By improving the quality
and performance of existing systems, transit man-
agers can justify their higher cost. One framework
for evaluating maintenance resource allocation and
associated performance, which has been used to
identify opportunities for realizing operational
benefits, is discussed in this paper.

PROBLEM STATEMENT

In diagnosing the problems of numerous transit prop-
erties, several common themes have emerged:

1. Revenue equipment has become more sophisti-
cated and technologically complex, but personnel
training is often nonexistent or informal (i.e., on-
the-job training).

2. Inadequate training is compounded by high
labor turnover rates caused by increased competition
for skilled labor, and excessive absenteeism.
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3. Work scheduling and manpower planning are
usually performed manually and are geared toward
emergencies, not toward a production line type of
operation,

4. Routine activities are frequently performed
without adequate consideration of job content. Stan-
dards for activities that can be easily scheduled
and monitored, notably preventive maintenance, are
not adhered to rigorously.

5. The infrastructure of garages and terminals
is by and large of turn-of-the-century vintage and
has received little attention.

6. Maintenance shops also tend to overstock
parts and supplies to avoid being caught short.
Inventory systems generally do not monitor holding
costs, material burn rates, or availability of sup-
plies in a manner readily understood by management.

7. Management information systems, if they
exist, often track the wrong performance measures
and do not support resource allocation decision
making.

The historical approach to transit maintenance
(i.e., keep the vehicles running at any cost) has
contributed to today's problems. More often than
not, maintenance managers are rewarded for and are
pressured to get equipment on the road to meet peak
demand. This immediate charge overshadows the need
to develop what in the long run are more effective
quality control activities.

The magnitude of current maintenance cost and
performance problems warrants a shift in maintenance
philosophy toward effective resource management.
Costs and performance can be improved through better
management planning, monitoring, and control, al-
though the only solution to serious deterioration of
facilities is capital expenditure for rehabilitation
and repair, better management systems and productiv-
ity improvements require relatively small invest-
ments with respect to the possible payoffs. Thus, it
is in these categories that immediate maintenance
improvement opportunities are most abundant.

Although maintenance is recognized as a complex
function, managers need a relatively straightforward
means for identification and assessment of potential
maintenance problems., The authors offer one approach
to maintenance problem resolution, which has proven
successful on several recent assignments, that in-
volves four steps:

1. Complete a quick diagnostic review to iden-
tify substantive issues;

2., Evaluate the issues to
influencing performance;

3. Define the organizational-procedural-systems
changes to correct existing deficiencies; and

4, Put in place the organization and systems to
prevent a recurrence. This approach is further
addressed in the following paragraphs.

identify resources

ISSUE IDENTIFICATION

A given condition in almost any maintenance analysis
is that every division of the organization is a can-
didate for improvement. The universe of issues that
could be investigated almost always exceeds the
resources available for the task. Therefore, a
screening mechanism is needed to separate substan-
tive issues from those of lesser consequence.
Substantlve issues are those that currently or
potentially could have a significant effect on per-
formance and cost, or both. In order to define and
isolate substantive issues, it 1is necessary to
assess how effectively maintenance resources are
being managed. Only after the issues have been
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defined is it possible to develop effective strate-
gies for resolving problems.

Issues can be identified by applying quantitative
tools to measure performance and qualitative tools
to measure organizational effectiveness. In this
approach, performance is interpreted as how ef-
ficiently the maintenance department uses resources
to meet vehicle availability and reliability re-
quirements. Organizational effectiveness is inter-
preted as how supportive the management structure is
in directing and controlling the activities compris-
ing the maintenance function., It is important to
recognize that diagnostic tools aid in assessing
what is happening with regard to performance, and
not why a particular trend occurs. The four major
diagnostic tools that the authors have applied in
issue identification are described in the following
paragraphs.

External Peer Group Analysis

This technique is used to compare a transit agency's
maintenance performance indicators with those from a
set of peer transit systems (i.e., those of similar
size and characteristics). The purpose of the exter-
nal peer group comparison is to flag those aspects
of an authority's performance that appear substan-
tially different from what could be expected. This
is done in two ways. The first step is to compare
the subject transit agency's performance for spe-
cific measures (e.g., mean miles between mechanical
failures) to mean, maximum, and minimum values from
the peer group (excluding the subject agency). When
the property's performance falls into the upper
range, one can conclude that performance is satis-
factory to good. Conversely, a lower range of
performance identifies a potential issue and sug-
gests the need for improvement.

The second step in the external peer group analy-
sis is to consider all the measures in a collective
sense. This can be done by examining the subject
property's rank in the peer group for each mainte-
nance performance indicator and then determining the
overall rank for the entire functional area. It must
be stressed that although a peer group comparison is
generally not conclusive enough to develop recom-
mendations, it does assist in separating substantive
issues from perceived issues.

Internal Peer Group Analysis

This technique compares performance among cost cen-
ters within the subject agency's maintenance func-
tion. Cost centers are organizational units that
conduct similar operations but in different 1loca-
tions. Thus, this type of analysis is most appli-
cable to larger transit systems with multiple main-
tenance facilities. As with the external peer group,
these comparisons are based on performance indica-
tors that are descriptive of maintenance resource
utilization and are used to flag inadequate per-
formance. Because internal data bases are generally
consistent, the analyst may have greater flexibility
in comparing indicators than was the case with the
external peer group. Because cost centers operate
under theoretically consistent cost and labor struc-
tures, each center's performance could be compared
against the best rather than the average performance
of the group. If there is only a 10 percent differ-
ence between best and worst, substantial improvement
would probably be inconsequential in a cost sense.
Greater differences, however, may indicate the
potential for a good return on time and resources
invested in correcting the disparity.
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Trend Analysis

This technique is used to compare maintenance per-
formance over time. A 4~ to 5-year time period is
desirable, although this time frame may vary in
accordance with local occurrences (e.g., change in
work rules, large service change). Trend analysis is
very helpful in isolating positive and negative
performance in both financial and nonfinancial mea-
sures. Financial measures, such as maintenance cost
per mile, can be expressed both graphically and in
terms of annual rate of growth. Annual rate of
growth is a derivation of the standard compound
interest formula, which describes percentage growth
from year to year. The merit of this approach is
that once established, the rate can be compared with
the average annual inflation growth rate to discern
how closely costs correlate with inflation.

Structured Interviews

This qualitative technique assists in identifying
past decisions or events that have affected per-
formance. The structured interviews provide a medium
for further investigation of specific performance
questions arising from the previous analyses. 1In
addition, this technique is used to identify poten-
tial problems relative to span of control, clarity
of role, duplication of effort, and communication of
objectives,

The application of one or more of the preceding
tools serves as a first screen in defining what
activities should be pursued to improve overall
resource management., The issues identified as offer-
ing potential savings and performance improvements
are then evaluated using a resource utilization
approach,

EVALUATION FRAMEWORK

The authors have found, on numerous assignments in
the past 3 years, that a great number of transit
properties are experiencing a decline in maintenance
performance despite an increase in actual expendi-
ture. The trend of deteriorating performance
requires an analytical approach that seeks to
isolate those primary factors that influence mainte-
nance performance. Accordingly, the authors have
used a resource evaluation framework for analyzing
the maintenance function. The approach recognizes
that maintenance 1is a complicated function that
embraces several interrelated tasks including: (a)
service and cleaning, (b) inspections and preventive
maintenance, (¢) unit overhauls, and (d) repair.

The evaluation framework, which is shown in Fig-
ure 2, acknowledges that performance, as reflected
by equipment availability, road calls, and vehicle
appearance, 1is influenced by three key resources:
(a) labor availability and skills; (b) equipment and
facilities; and (c) information availability.

The manner and extent to which these resources
are managed and productively used to fulfill the
primary maintenance functions have a significant
impact on performance and cost.

Under this framework, evaluation of an issue
(i.e., a deteriorating performance trend) begins
with examination of the functions and corresponding
resources that contribute to performance and cost in
the issue area. The function is examined in terms of
the specific tasks to be performed and the antici-
pated level of resource expenditure (or range of
resource expenditure) deemed necessary to complete
the tasks. The expected 1level, or standard, for
resource expenditure is then compared with actual
Lesduice dva;;uu;lit'j and expenditure. Issue areas

exhibiting substantial variation between anticipated
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FIGURE 2 Maintenance evaluation framework.

and actual resource utilization warrant more rig-
orous analysis to determine the cause of the
deviation.

The deviation may be the result of one or more of
three problems: (a) the standard for resource
requirements may be inappropriate, (b) the utiliza-
tion of resources may be inefficient, and (c)
extenuating circumstances may account for the
deviation. The resource allocation analyst must
review each possibility to isolate the source of the
problem before corrective actions can be developed
and applied. Application of this evaluation
framework to actual issue areas is discussed in the

following section,

EMPIRICAL APPLICATIONS

This evaluation framework has been applied by the
authors at several U.S, transit agencies in the past
year. Empirical results from two of these assign-
ments are discussed in the following paragraphs.

In an assignment for a southern transit agency,
significant cost efficiency and productivity prob-
lems were identified in the issue identification
phase. The subject property was experiencing a
serious decline in maintenance performance, although
expenditures were increasing at a rate that exceeded
inflation. The subject system was identified as
having significantly higher labor costs per vehicle
mile, a greater number of maintenance personnel per
active vehicle, and fewer vehicle miles per mechani-
cal failure than a group of its peers. Labor produc-
tivity, identified as a primary issue; was subse-
quently examined using the evaluation framework
presented earlier.

The productivity analysis was conducted for three
major maintenance functions: cleaning and service,
inspections, and unit overhauls. Bach of these func-
tions is characterized by routine or repetitive
activities that are relatively easy to standardize
and schedule. The objective of the analysis was to
determine how efficiently labor resources were being
used to perform these functions. The analysis was
conducted by comparing total available labor hours
with the time needed to perform the specified tasks.
The results of the analysis are presented in the
following sections,

Cleaning and Service

The first step in the resource utilization analysis
was to identify availablie iabor hours. Total availi-
able hours were calculated as follows:

1ny
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Total available
labor hours = Number of line employees
x [(Base hours - deductions)
X (Scheduled breaktime factor)
+ (Overtime)]

The cleaning and service section at one garage
had 15 line employees dedicated to revenue vehicle
service and cleaning (supervisors and vaultpullers
were excluded). The standard number of employee base
hours is 2,080, predicated on a 40-hour work week.
Deductions including vacations, holidays, illness,
injury, absence without leave, and requested leave
reduced base hours by 13 percent at the subject
property. Scheduled break time, consisting of two
15-min breaks per day per employee, further reduced
total hours by 6.25 percent. Overtime averaged about
17 percent of scheduled man-hours (i.e., base hours
less holidays and vacations) and increased available
man-hours accordingly. In the aggregate, the clean-
ing and service section at the bus garage had 30,269
labor hours available to perform this maintenance
function.

The next step in the analysis was to calculate
the total time required to clean and service revenue
vehicles at the garage on an annual basis. Using
monthly bus assignment sheets, it was estimated that
70,563 vehicles are deployed annually and therefore
cleaned and serviced at the garage. The agency had
an established standard of 12 min per bus for clean-
ing and servicing. Thus, 14,113 1labor hours are
needed if the standard is adhered to at the division.

A comparison of total 1labor hours available
(30,269) to hours required (14,113) suggests that
excess manpower was available for this function.

According to these calculations, there are 16,156
excess hours, or 53 percent of total available labor
hours, that are not expended productively. One miti-
gating factor in this productivity assessment is
that the influx of vehicles to be cleaned and ser-
viced is not constant. Although some of the poten-
tially unproductive time is attributable to 1lulls
between peak surges, overall vehicles were not being
cleaned and serviced in accordance with the 12-min

standard. Instead, the vehicles were being cleaned
and serviced at a rate of more than twice the
standard.

In an effort to assess the validity of the estab-
lished standards, work activities and facilities
were examined. The time standard appeared sufficient
to cover work activities under reasonable condi-
tions. However, the job was not conducted under
reasonable conditions. The facility where this func-
tion was performed required that buses move through
three different buildings, exiting onto a public
street several times--the 12-min standard was unre-
alistic. It was subsequently recommended that man-
agement reevaluate the standard it was using to
schedule work and manpower,

Inspections

A similar analysis was conducted for the section
dedicated to preventive maintenance. The agency's
formal policy was to inspect each revenue vehicle at
6,000-mile intervals; actual practice resulted in
inspections at 13,500-mile intervals. Available
labor hours were estimated at 30,269 hr annually, as
compared to labor requirements of 11,760 (based on
the established standard of 8 hr per inspection with
inspections occurring at 6,000-mile intervals).
These estimates indicate that the unit was more than
adequately staffed to perform the desired number of
inspections at the 6,000-mile interval., In fact,
18,509 hr, or 61 percent of the total available
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hours, exceed the amount needed to conduct inspec-
tions in accordance with the standard. Because
inspections were actually performed at more than
13,000-mile intervals, the staff appeared to be
productively deployed only a small percentage (i.e.,
20 percent) of the total labor hours available.
Investigation of the standard of 8 hr per in-
spection revealed that it includes time for inspec-
tion and some on-the-spot repair. Examination of
actual practices indicated that the majority of the
time intended for inspection was actually spent on
running repair, and thus was impeding the ability of
mechanics to conduct scheduled inspections. The
dearth of timely inspections was, in turn, resulting
in poor vehicle reliability and excessive in-service
breakdowns. Therefore, it was recommended that
greater supervision be imposed on this section to
enforce compliance with formal inspection objec-
tives. It was also recommended that management
develop guidelines suggesting the maximum amount of
time to be spent on running repair during inspection
to promote greater productivity in this unit. The
guidelines should be supplemented with a mechanic
training program to ensure that procedures are
understood and followed responsibly. Major running
repair needs uncovered during inspection were to be
scheduled for completion by inspectors after primary
duties are completed, or by the repair section.

Unit Overhaul

In general, components are rebuilt on a failure
basis. The subject property did not maintain com-
ponent life records that would indicate the expected
longevity of the rebuilt unit. The dearth of infor-
mation pertaining to useful component life impedes
management's ability to project work requirements
and schedule production. No formal job standards
were in-place for unit overhaul--foremen responsible
for ensuring productive deployment of mechanics kept
informal records on anticipated and actual job com-
pletion times. These anticipated job times cor-
respond closely with actual job completion times at
an aggregate level and were used to determine
resource requirements.

The resource needs were estimated at 25,455 labor
hours for major rebuild projects, with total avail-
able labor hours projected at 38,341, Approximately
34 percent of available time cannot be accounted for
by major unit rebuilds. The foremen estimated that
20 percent of total time was spent on small unpre-
dictable jobs such as rebuilding valves and relays,
and degreasing components, although no verifying
records were maintained. The remaining 14 percent of
available hours was assumed to be devoted to unre-
ported rebuilds and unproductive time.

The lack of pertinent production and performance
information in this section was determined to under-
mine managerial efforts in unit rebuild planning and
control. It was recommended that procedures be
formalized for recording production data and that an
information system be developed to provide manage-
ment with accurate longevity, resource requirement,
cost, and productivity information. Management could
then establish standards for routine rebuilds based
on sound production information. Such information
would also aid in work and manpower scheduling and
control.

The authors used this evaluation framework in a
slightly different manner at a large eastern transit
property. In the issue identification phase, mainte-
nance cost efficiency, labor productivity, and
vehicle availability were identified as substantial
problem areas. The property was experiencing a
severe decline in vehicle availability although the
vehicle repair staff was increasing in size.
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In an effort to determine the reason for these
seemingly conflicting trends, a review of revenue
vehicle availability and maintenance worker avail-
ability was performed at each garage. The results,
Shiowin in riyure 3, indicated that most mechanics
were generally scheduled to work when the majority
of vehicles were in revenue service. During the
morning peak, the number of mechanics available
actually exceeded the total number of wvehicles at
the garage. Conversely, relatively few mechanics
were scheduled for work during the periods when the
greatest number of vehicles were available to be

In this case, it was recommended that some main-
tenance staff be rescheduled to offer more produc-
tive use of labor resources. The problem was re-
solved by rescheduling some day shift staff to the
evening and night shifts. The change was carefully
planned to ensure that adequate staff was available
to respond to vehicle breakdowns and other avail-
ability piobDleis during the day.

In addition to scheduling of mechanics, labor
productivity in the repair function exhibited some
significant shortcomings. Although engineering
standards (i.e., time and motion standards) had been
formally established for a wide variety of routine
repairs, the automated work order system showed
significant discrepancies between the standard and
reported times for specific repairs.

Further investigation reveaied that the pnrimary
reason for the disparity was that mechanics were not
reporting their time accurately. On the automated
work order system, a mechanic might log on for a
single repair job (e.g., replacement of a lower
radius rod) and in the course of that repair, the
mechanic may discover other required work (e.g., air
bag replacement).

After notifying the foreman, the mechanic would
complete all repair work while recording his time on
the original assignment. Some foremen were not in-
structing mechanics to record time accurately be-
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cause they knew the time was spent productively.
However, in doing so those foremen were detracting
from the usefulness of the automated work order
system as a management tool.

It was recommended that training programs be
altered to emphasize the importance of accurate time
reporting and that supervisors promote mechanic
responsibility for accurate information reporting.
Foremen and mechanics should be held accountable for
proper use of the system to promote compliance, Man-
agement's ability to plan and control maintenance
activities is significantly affected by the quality
of infermation available.

CONCLUSIONS

Although the resgsource evaluation framework described
in this paper is theoretically sound, some problems
must be anticipated in its application. First, many
transit agencies do not really know what the optimal
level of resource expenditure (e.g., labor hours,
materials) is for the conduct of specific mainte-
nance functions, Although several properties have
conducted extensive industrial engineering studies
to determine resource requirements and time stan-
dards for specific tasks (e.g., preventive mainte-
nance, inspection, service and cleaning, routine
repair, and unit overhaul), more work is needed in
rhe industry ags a whole to 2llow maintenance man-
agers to anticipate, plan, sachedule, and deploy
resources in an effective and efficlent manner.
Second, some transit properties with established
standards for activities that can be easily sched-
uled and monitored, notably preventive maintenance,
do not adhere to the established resource require-
ments. A third problem in the field is that most
information systems do not track resource utiliza-
tion in a manner supporting efficiency and produc-
tivity analyses. In this respect, the cost of exist-
ing performance levels is not always visible to
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managers responsible for resource planning, alloca-
tion, and control.

FEach of these problems can be resolved with rela-
tively small investments with respect to the poten-
tial benefits in management monitoring, planning,
and control systems. Appropriate information support
systems are elements essential to effective resource
management and performance quality control in
transit maintenance. Utilization of basic industrial
engineering tools will help maintenance managers
change work scheduling from an ad hoc process to a
more efficient production line procedure.

The resource evaluation framework presented here
is one straightforward means for analyzing produc-
tive utilization of resources in transit mainte-
nance. It can be applied in a variety of operating
environments, and it offers some flexibility in data
requirements for use. The technique has proven suc-
cessful in identification of substantive issues, as
well as the extent and cause of specific resource
utilization problems. Armed with this information,
maintenance managers are in a better position to
implement improvement strategies and realize poten-
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tial benefits (i.e., cost savings and better equip-
ment performance) from improved resource utilization.

Again, it must be stressed that one relatively
uncomplicated approach to evaluating maintenance
resource utilization is presented in this paper.
Additional research in maintenance resource manage-—
ment is necessary to help identify break-even or
optimization points for the conduct of specific
maintenance tasks. The magnitude of the problems in
transit maintenance, and therefore of the opportuni-
ties for improvement, implies that the additional
research will not be long in coming.
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Restructuring the DOT Research Organization:

Washington State Case Study

ROBERT S. NIELSEN and G. SCOTT RUTHERFORD

ABSTRACT

The Washington State Department of Transpor-
tation has operated a successful research
program for many years, producing findings
that have supported the operating divisions
of the department. Because of personnel
changes, an increased research budget, and a
desire for closer ties to state universi-
ties, the secretary of transportation re-
quested that a major review of the research
organization be carried out. This review in-
cluded interviews with key department em-—
ployees, universities, other departments of
transportation, and transportation center
contacts. Also included was a national sur-
vey of 51 departments of transportation on
their practices (100 percent response). On
the basis of this information and careful
study, a new research organization was rec-
ommended that included a new committee
structure and stronger ties to operating di-
visions and state universities. The study
also recommends a joint director for the de-
partment of transportation research office
and state transportation center, which in-
cludes the department of transportation and
two universities. The secretary accepted the
recommendations now under implementation,

For some years, the Washington State Department of
Transportation (WSDOT) has operated a successful
research and development program. A large number of
projects have been undertaken, often through con-
tract research with different universities, and the
results have been satisfactory.

The research completed has produced significant
cost-effectiveness advances in several areas. Most
of these have been quantified and made available to
the top management of the department, and many of
the recommendations emerging from the research ef-
forts have been put into practice. Associated with
the overall research program has been a developing
technology transfer activity, which has translated
research findings into effective wuse and also
brought to key department personnel a large amount
of information from sources outside the state. In
general, the research effort has been satisfactory
and has produced good results for the department.

This was accomplished through consistent atten-
tion to research needs, supported by a stable organ-
ization in which staff turnover was kept to a mini-
mum. Because of the stable relationship that had
been developed over the years, it was possible to
look forward to a regular output of effective re-
search results, most of which were implemented by
the department. Commencing in early 1981, however,
this pattern was broken and several staff changes at
WSDOT, plus new persons at the University of Wash-
ington, saw changes to the stable, basic research
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pattern that previously existed. This, combined with
an increase in the level of research funds avail-
able, convinced the secretary to call for a study of
the entire program.

The results of the study to determine the effec-
tiveness of WSDOT's research and development program
are summarized in this paper. It has recently been
proposed that some changes are necessary in order to
make the program more responsive. It was believed
that the basic objectives of the program and the
organizational structure were two items that needed
examination.

THE RESEARCH MISSION

Successful research organization and operation must
be geared to a clear understanding of the mission of
research. This requires the development of goals and
objectives, as well as specification of the types of
research to be undertaken,

The major research goal for WSDOT is to develop
dynamic research support that will assist the Ade-
partment to provide safe, effective, and economical
transportation for the state of Washington. This
should be accomplished through the design and con-
duct of research programs that enable the department
to meet its comprehensive goals and objectives.

The research effort should be focused on but not
limited to the following activities:

1. Highway materials and product evaluation
Materials
Geotechnical
Product evaluation

2. Highway operations and development
Structures
Construction
Design
Environmental
Maintenance
Operations
Traffic
Safety

3. Planning and multimodal
Public transportation
Energy
Administration
Planning
International trade
Marine
Aeronautical
Computing
Local cooperation
Private carriers

4, Objectives common to all areas
Technical assistance
Tachnical training
Technology transfer
Research implementation
Intergovernmental
Program funding

To understand these activities, the research ef-
fort must make use of two major research techniques:

- Applied Research. Analytical and experimental
study to increase the understanding of causa-
tive relatlonships necessary for meeting the
specific needs of Washington's transportation
system. One measure of success is the ability
to identify needs not yet perceived at the op-
erational level but that can reasonably be ex-
pected to require operational or administrative
attention in the future,

- Conceptual Research. Analytical and experi-
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mental study to identify major trends, vari-
ables, or conditions that are likely to affect
Washington's transportation system in the
longer term. Conceptual research deals with
more general and longer range concerns than do
applied research studies.

ALTERNATIVE ORGANIZATIONAL STRUCTURES

As the study progressed, it became clear that if the
organizational structure could be improved and the
right people appointed to key positions, then the
research effort of the department would meet the
objectives of the study. In other words, the re-
search mission would be accomplished, and the effort
to develop an ongoing, effective program would be
successful,

Various alternatives considered are summarized
below and are shown in Figure 1l:

- Deputy Secretary. If the research effort was
concentrated under the deputy secretary, it
would enjoy high level visibility and be a di-
rect indication of top management support for
the research function. Disadvantages include
the possibility of diversion of research staff
to operational projects, lack of familiarity
with current research methodologies and tech=~
nigues, and an additional work load for the
deputy secretary.

- Assistant Secretary for Highways. Under this
organizational alternative, the research office
would be where most of the problems are and
where the money would be spent. Staff resources
would be significant and career opportunities
would be enhanced. Conversely, it could lead to
endorsement of a heavy highway research program
and other modes would not receive appropriate
research consideration.

- Materials Engineer. In some ways, this arrange-
ment would be advantageous because the Materi-
als Laboratory is involved with day-to-day
problems and could generate practical research
ideas, But the visibility for the research of-
fice would be reduced and the emphasis may
shift to construction-oriented research.

- Assistant Secretary for Public Transportation
and Planning. This is the current arrangement
and it has certain advantages. The staff mem-
bers are already familiar with research and the
basic institutional and individual contacts are
in place. There is a natural tie to planning
through the Highway Planning and Research (HPR)
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funds, and this organization has a multimodal
perspective. Disadvantages include the lack of
a direct tie to the Highways Division and its
work program and some possible lack of credi-
bility with the operating divisions.

- (New) Assistant Secretary for Research. This
alternative would require the appointment of a
new assistant secretary for research. Such an
arrangement would ensure high visibility and
management support. However, the research area
is not really large enough to justify such an
appointment, and it is 1likely to be a high-
cost activity.

- Research by each division (autonomous). Under
this alternative, the activity would be close
to the problems that needed research and would
attract the interest of senior management in
the various divisions. Disadvantages include:
duplication of research units and staff, lack
of coordination and programming and research
results, and an increase in administration
costs.

It should be noted that the Washington State Trans-
portation Center could operate effectively with any
of the foregoing organizational structures, provid-
ing the right persons were selected for the key re-
search positions at WSDOT and also at the universi-
ties involved.

INTERVIEWS

During the study of the research program, a large
number of interviews were conducted with senior per-
sonnel at WSDOT, the two Washington universities,
private sector organizations and universities, and
other groups outside the state., The purpose of the
interviews was to obtain comments on the perceived
effectiveness of WSDOT's research program and sug-
gestions for improvements that might be made.

The following subjects were raised most often
during the interviews:

- Research Director. The success of any research
and development effort depends primarily on the
research director. It is thus essential that
the right person be selected for this job.

- Problem Identification. What types of problems
are relevant? Mostly those that lend themselves
to applied and developmental research.

~ Priority Determination. There is a need to set
up a better system of research project priority
determination than the one that currently
exists.

- Program Selection. Before project priorities
can be determined, it is necessary to set up a
research program. This should be directed to
those functional areas in which WSDOT has a
marked need for research.

- Funding Sources and Budget. There is a need to
set a "floor" to the funds allocated for re-
search and development purposes in order to
allow for stability in the research activities
of the department.

- Research Office and Location. The location of
the research office is less important than the
people operating it. Some attempts should be
made to combine an effective research office at
headquarters with an eyually effectlve opera-
tion at the universities.

- Research Staff. There was general agreement
that WSDOT's research staff, supporting the
research director, must be capable technical
persons, who also know how to manage and coor-
dinate research activities.
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- Research Fellowships. Consideration should be
given to setting up a WSDOT research fellow-
ship (possibly in collaboration with FHWA) that
would allow WSDOT employees to work in the re-
search area for one year.

- Research Project Monitoring. There is need for
a better system of research project monitoring.
In the past, WSDOT does not appear to have
given this aspect the attention it deserves.

- Research Findings and Implementation. There is
need to do a better job of implementing re-
search findings.

- Technology Transfer. This is an area that needs
considerable emphasis and attention from the
research and development section of WSDOT.
Technology transfer should be a crucial part of
the technical advancement of any organization.

- Short~Term Versus Long-Term Research. The pri-
mary emphasis of WSDOT should be on short-term,
problem-solving research geared directly to the
needs of WSDOT. However, the department should
also be participating in long-term research
that examines problems that extend over several
years,

- Research Out-of-State Travel Budget. WSDOT
suffers from its inability to send key tech-
nical persons to cercain out-of-state meetings.
To overcome this problem, it is proposed that a
budget be developed, within the research and
development funds, that will allow key persons
to attend technical meetings that are being
held out of state.

- Transportation Commission Involvement. The mat-
ter of involvement by the Transportation Com-
mission in the research and development effort
of WSDOT is of interest. It is expected that
the Commission Subcommittee on Research will
provide policy direction for commission activ-
ity, and the department will develop appropri-
ate procedures for integrating this effort.

- WSDOT Management Commitment. The research and
development program of WSDOT is not likely to
be successful unless it 1s strongly supported
by senior management within WSDOT.

Comments were also made about the Washington
State Transportation Center (TRAC). The question
asked was: Where is it going, and should an attempt
be made to develop something else?

The answer appeared to be that TRAC could (and
should) work, and if it did, it would provide an im-
portant research promotional activity, which would
also be deeply involved in research coordination. It
also was believed that the two major universities in
Washington State should continue to play a key role
in the research effort of WSDOT.

RESULTS OF NATIONAL TRANSPORTATION RESEARCH SURVEY

Overview

In April 1983 a questionnaire containing 23 ques-
tions was sent to the departments of transportation
(DOTs) in all states and the District of Columbia.
It is noteworthy that a response was received from
every DOT.

This was a significant event, because it is un-
usual to obtain a 100 percent response to a mail
questionnaire. It suggests that there is consider-
able interest in this topic and the recipients of
the questionnaire were willing to participate. Many
of them enclosed additional summaries and reports
with the completed questionnaire, and a large amount
of valuable information was received.
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State DOT Research Organizations and Functions

In terms of location of the research function, the
responses 1lndicated tnat tne vlanning Dlvisiovu 1s
the most favored. (Note that some states have more
than one research office.) Details are as follows:

Location Number
Planning Division 16
Highway Division 8
Materials Division 6
Research Division 4
ConsLruction Division 4
Others (10) 14

In comments and interviews, respondents indicated
that the Planning Division is often used as the
location for research because of the link to HPR
funds and existence of research-oriented personnel.
organizations are actively engaged in conducting
research projects. This indicates the importance of
qualified research staff (as well as management
structure) for most DOT research organizations.

A large number of activities are performed as
part of research management. The leading activities
are as follows:

DPoeitive Response
Function (%)
Problem identification 88
Project management 88
Document reruns 86
Technology transfer 84
Contract administration 82
Project surveillance 76
Proposal development 74
Participation in projects 74
Implementation of findings 67
RFP development 59

This list is probably what might be expected. Of
some interest, however, is the relatively low posi-
tive response for implementation of findings. This
function is discussed further at a later stage in
this section of the paper.

It is interesting to note also that almost
three-quarters of the DOT research offices manage
the research program and also are actively engaged
in conducting research projects. There appears to be
some correlation between the number of research per-
sonnel in the department and the ability of the re-
search group to handle both functions,

Research Program Development

Ideas for research projects come from a variety of
sources. About one-half of the DOTs solicit their
departments for research ideas, some get ideas from
technology transfer seminars, some solicit outside,
while others have committees that generate the pro-
gram. Forty-three DOTs have Research Advisory Com-
mittees, most of which assign a priority to projects
in the program development phase.

The departments appear to enjoy considerable suc-
cess with their research programs, irrespective of
where the project ideas are generated. But the most
successful organizations are those that have a
formal system for identifying research needs and
then proceed to develop priorities through a care-
fully structured technical process. Also, success
appears to accrue to those organizations that de-
velop their resesarch programs
vance of the budget cycle.

After projects have been proposed and evaluated,

dorably in a2d-
derably in ad
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the final selection of those that will be funded is
made as follows:

FelGenvagye

Project Selector of States
Department committee 37
Management 21
Other 8
Department/university 7
Combination of above 27

The survey responses indicated that research proj-
ects currently under way are heavily highway-
oriented. Every respondent (51) reported conducting
highway-oriented research, while only 11 indicated
they were doing transit research. For rail and in-
tercity bus, the numbers were 7 and 5, respectively.
It is clear that HPR funding has a substantial
impact on the type of research being conducted.

The survey showed all 51 respondenis
conducting applied and development research, or
both, while 21 reported an additional effort in
conceptual or theoretical efforts. The basic effort
is directed to pragmatic problem-solving, but the
longer-range needs have also been identified.

Conducting Research

The performance of research for DOT programs is gen-
erally split between the departments and universi-
ties. The survey reported the following breakdown:

Number Percent
Research Performance of DOTs of Funds
Within DOT 46 57
University 45 33
Private consultant 21 4
Other state and local agencies 8 2
Other 14 4

Thirty-three DOTs reported having a materials labo-
ratory available for various research efforts.

To monitor research projects, the DOTs reported
45 techniques or reporting systems. Because the vast
majority of funds is HPR-based, it is assumed that
all states produce quarterly reports for FHWA even
though only 22 reported this activity. The other
techniques included various written and oral re-
ports, meetings and visits by research managers, on-
site monitoring by research managers, telephone con-
tacts, and seminars. Reporting ranged from weekly to
annually with quarterly being most common.

Relationship with Universities

The involvement of universities in DOT research ef-
forts is demonstrated in the previous paragraphs
where it was noted that 33 percent of the total DOT
research effort is performed by universities. When
asked if they had a formal cooperative research pro-
gram with one or more universities on a continuing
basis, 14 answered yes and 37 answered no.

Most of the more successful research efforts in
the nation appear to be closely linked to the uni-
versities., Texas is obviously the leading example,
but Arizona, Illinois, Pennsylvania, Tennessee, and
Virginia are other states where the relationship is
effective., If a relationship does not already exist,
it appears unlikely that it will develop. This is
borne out by the response to the question that asked
where the DOTs would prefer to have most of their
research conducted. (Some dual preferences were
stated.) The results were as follows:
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Research No. of
Conducted Responses
Within departments 37

By universities 22
Private consultants 6

Other 6

As suggested, the preferences appear to be based on
established working relationships.

Funding

FHWA and the state DOTs provide virtually all of the
money spent on research, and it is divided almost
equally between them., The approximate breakdown is
the following:

Source Percent
FHWA 48
State DOTs 48
Other 4

The state DOT percentage tends to be weighted by a
few states that make use of large amounts of state
funds for research purposes. But that is not the
normal experience--most of the states continue to
use HPR funds for research {(and planning) in order
to minimize the need to use state funds.

Research Implementation and Technology Transfer

One of the surprises of the survey was the finding
that only 10 states reported a formal procedure for
implementing research findings. However, 41 reported
that their programs did include technology transfer
activities. The survey showed that technical 1i-
braries are available at 44 DOTs, and one-half of
these include formal and effective technology trans-
fer activities.

PROPOSED WSDOT RESEARCH ORGANIZATION

Analysis of the information collected allowed recom-
mendations to be formed. The recommendations con-
tained in this section are designed to achieve the

following research objectives:

1. Establish a coordinated program of results-
oriented research,

WSDOT
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2. Build a qualified research team at WSDOT.

3. Establish the Washington State Transportation
Center (TRAC) as a viable and responsive member of
WSDOT's research effort.

4, Provide technology transfer,
technical assistance for WSDOT.

5. Achieve these objectives before December 31,
1985.

training, and

It is proposed to meet these objectives through a
revised organizational structure and an effective
research program. The recommendations for these
items are summarized in the following sections.

Organization Overview

The proposed research organization is presented in
Figure 2. It shows that the research director will
oversee the efforts of three research specialists
and have strong and direct ties with the two univer-
sities. The director will also be directly involved
with TRAC and, as mentioned later, will be respon-
sible for the development of the research program
for TRAC and WSDOT. The research director will be
responsible for research policy to the research ex-
ecutive committee and to an assistant secretary for
administrative matters. The proposed transportation
research council will provide a high level support
and advisory role to the department's research ef-
fort.

Research Specialists

de-
and
The
and
de-

It is proposed that the research efforts of the
partment be broken into three functional areas,
that a research specialist be assigned to each.
functional areas are (a) highway materials
product evaluation, (b) highway operations and
velopment, and (c) planning and multimodal.

The research specialists would be located in the
appropriate WSDOT divisions. Their responsibilities
would include

- Undertaking and coordination of ongoing re-

search projects,
- Development of new research opportunities,
- Coordination of technology transfer,
- Involvement in technical training, and
- Involvement in research implementation.

TRAC

(Washington State
Transportatlon Center)

Research Executlve

Transportation Research

Administration
o~

Research Speclallsts (3)

Committee Council Board
hnlcal
Reeearch Jachn WSDOT __ ieCTOR——  TRAC || Steering Commitiee
Committeea Ressarch
| Research
Secretary I Coordinator Graphice Support
Technalogy Transfer Research | Assoclate Director Asaociate Director
Coordinator || Administrator | uw wsu
|

FIGURE 2 WSDOT and TRAC research organizations.



20

Faculty Counterparts

To complement the research specialists at WSDOT, it
ie propnsed that farnlty counterparts be set up at
the universities. These faculty members would be the
lead persons for the functional areas already
listed. Thus, it will be important to develop com-
munications between WSDOT and the universities and
to establish relationships that will provide 1long-
lasting benefits.

Research Director

This is the key position in this whole endeavor--if
the wrong person is selected for this particular
activity, then the proposed organization has 1little
chance of success. Because of the diverse objectives
facing the research director and the degree of mo-
bilitw that must he chown, 25 well ac tha fact that
two organizations will be built, it is important
that time be split between the University of
Washington and Olympia. It is anticipated that 2
days would be spent each week in Olympia and another
2 days at the university, and the fifth day would be
spent in the field,

The Role of TRAC

It is recommended that the Transportation Center be
retained and that its role be expanded. But, before
this takes place, it will be necessary for represen-
tatives from WSDOT, the two universities, and the
Legislative Transportation Committee to meet and
revise the agreement that currently exists. In addi-
tion to being in charge of WSDOT's research program,
the research director will also be the director of
TRAC with concurrence of the universities.

Transpor kation Research Council

In order to provide top-level support and involve-
ment for the research effort, it is proposed that a
senior research council be created, known as the
transportation research council. The organization
would include senior persons from the private sector
and government and academic organizations.

The purpose of the council would be to bring to-
gether top-level individuals who have an ongoing
interest in WSDOT's research program, It is antici-
pated that the chairman of the council would be the
chairman of the State Transportation Commission Re-
search Committee.
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Research Executive Committee

One of the important groups within this proposed
research organization is tha research eveontive com-
mittee. It is envisioned that this committee would
be chaired by the Deputy Secretary and would include
three members--the Assistant Secretary for Highways,
the Assistant Secretary for Planning, Research and
Public Transportation, and a District Administrator
who would be selected on a rotating basis. This com-
mittee would establish research policies and provide
overall direction to the research effort.

Research Technical Committees

It is proposed that three technical committees be
created--one for each of the functional areas al-
ready discussed. The responsibilities of the tech-
nical committees would be to deal with all technical
aspects of the research program, including develop-
ment of priorities for research projects. In addi-
tion, these committees would ensure that research
results were implemented as quickly and as effec-
tively as possible.

Location of Research Activities

it was pointed out, in an earliier section, that the
research effort of WSDOT could be located in a num-
ber of different areas. After consideration, it is
recommended that the Assistant Secretary for Plan-
ning and Public Transportation continue to be re-
sponsible for the research effort of the department,
but that his title be changed to Assistant Secretary
for Planning, Research and Public Transportation.

SUMMARY

The foregoing research organizational structure will
bring WSDOT into harmony with several of the more
successful dJdepartmental research efforts in the
United States, particularly California, Tennessee,
Texas, and Virginia. The proposed organization for
WSDOT will ensure continuous, energetic, innovative
attention to the vitally important research needs of
the department.

Publication of this paper sponsored by Committee on
Conduct of Research,

Inn
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Extraboard Scheduling, Workers’ Compensation, and
Operator Stress in Public Transit:
Research Results and Managerial Implications

JAMES L. PERRY and LYN LONG

ABSTRACT

The results of a year-long study of prac-
tices associated with employee absence in
the transit industry are reported. The re-
search focused on three subjects: extraboard
scheduling, workers' compensation, and occu-
pational stress. BAn extensive review of
prior research was conducted, and new data
about both organizational policies and em-
ployee attitudes within California transit
agencies were collected by mail surveys and
analyzed statistically. Twenty-one organiza-
tions and 1,039 operating employees from
within California responded to the surveys.
The research indicated that most organiza-
tions use judgmental methods for determining
the size of the extraboard and that these
methods are likely to result in extraboards
that are either too 1large or too small.
Strong relationships were identified between
workers' compensation experience and equip-
ment design and maintenance practices. Occu-
pational stressors were strongly correlated
with self-reported health outcomes and job
attitudes. Suggestions are offered for man-
agerial actions that would mitigate some of
the problems identified by the research.

Each day transit managers and administrators are
faced with complex issues that affect the productiv-
ity of their organizations. Between 1970 and 1980,
transit operating expenses rose more than five times
faster than operating revenues (l). This difference
can, in part, be explained by fares that have been
held down to attract ridership, by increases in em-
ployee compensation, and by expansion of unprofit-
able routes into low-density suburban areas. How-
ever, because transit agencies were less productive
in 1980 than in 1970 there is a need to examine
their policies and practices to determine whether
improvements can be made.

Previous research (2-6) has uncovered substantial
inefficiencies in transit labor utilization. Because
labor represents between 75 and 80 percent of tran-
sit operating costs, any improvement in labor utili-
zation holds promise for curtailment of overall op-
erating expense. The results and implications of a
study supported by the state of California's Busi-
ness, Transportation, and Housing Agency in 1981-
1982 (7) are summarized in this paper. The research
explored three facets of human resource productivity
in public transit: extraboard scheduling (i.e.,
scheduling practices involving runs left open be-~
cause of the absence of regular operators, work not
selected by regular operators, or charter runs and
special assignments); workers' compensation; and
operator job stress.

These topics share a common characteristic: they
all have been associated with employee absence 1in
the transit industry. Managers have isolated work-
ers' compensation as a program that may serve as an
incentive for employee absence because of the at-
tractiveness of payments and potential claims fraud.
Extraboards, too, have been viewed as an incentive
for employee absence because they help assure a
ready pool of labor to replace absent employees.
Operator stress has often been linked to these other
issues both as a cause of workers' compensation
claims and illness-related absence and as a result
of inefficient scheduling practices that place undue
strain on employees.

This research examines

- Inefficiencies in current practices regarding
extraboard sizing and scheduling, and the im-
pact of these practices on transit operating
costs and employee behaviors;

- The impact of transit agency size, policies,
and employee demographics on workers' compensa-
tion claims and costs, and the potential for
reducing these outcomes;

- The role of operator stress in overall agency
costs and productivity, and the relationship
between work schedules and employee attitudes,
job performance, and health; and

- The causes and possible countermeasures for the
increasing rate of employee absence 1in the
transit industry.

In conducting this study a number of information
sources were relied on, including consultation with
subject experts and the administration of three sep-
arate surveys to managerial and operating personnel
within a sample of California transit agencles. As a
preliminary step, a large number of international
studies of operator stress and occupational illness,
workers' compensation, and operator absence behavior
was reviewed (8,9). The results of these reviews are
summarized in Ehéifollowing paragraphs.

PREVIOUS RESEARRCH

Although research on transit employee absence has
only recently received attention within the U.S.
transit industry (10,11), a substantial body of
foreign literature points to significant occupa-
tional risks that influence employee attendance. Re-
sults of this research indicate that transit oper-
ators appear to be more susceptible to health
disorders such as heart disease and back problems
than a variety of control groups. Occupational
stress also appears to be directly related to ab-
sence from work. Transit uperaturs are prone to ill=-
nesses that result in the use of sick leave, turn-
over, and early retirement. Some absences are
probably induced by operator efforts to avoid stress
on the job. Although injury-on-duty rates have not
been clearly linked to stress, it also appears rea-
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sonable to expect an association between this work
attendance outcome and stress.

An alternative model for explaining operator ab-
sence behavior is the income-leisure theory of work-
furtve participation. Tois explandtlion posits that
employers contract with employees, either explicitly
or implicitly, for jobs with specified work sched-
ules and wage rates. Some employees will accept jobs
for which the hours of work exceed their prefer-
ences, given the specified wage. They will thus
retain an incentive to consume leisure and thereby
be absent from work. Even employees who accept a
work schedule at a given wage may choose not to
report on days when relatively more attractive
alternatives are available. The attractiveness of
alternatives is, of course, a function of both the
work and nonwork situation.

Although the income-leisure and occupational
stress explanations for absence behavior are quite
different, they are not mutually exclusive. Four re-
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(12-16) provide a rich source of information on the
antecedents of employee absence from work., Multiple
antecedents supportive of both the income-leisure
and occupational stress explanations were isolated
in each case study. The antecedents identified in
these case studiles are summarized in Table 1. Three
general factors emerged as being of particular sig-
nificance: (a) widespread availability of overtime
pay, which has made the economic benefits of atten—
dance at reqularly scheduled work less clear; (b)
scheduling inflexibility, which reduces the oper-
ators' opportunity to take time off when needed; and
(c) occupational stressors, among them tight sched-
ules, long hours, split shifts, poorly maintained
equipment, difficult interaction with passengers,
and threat of physical violence.

The research reported in the following paragraphs
gives results of further investigations of these re-
lationships within a sample of 21 california public
transit agencies. Special emphasis was placed on the
impact of scheduling provisions on employee health,
attitudes, and behaviors.
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METHODS

Three survey instruments were developed and mailed
to California transit agencies to obtain information
about the basic issues addressed earlier. Two of the
survey instruments, the extraboard and workers' com-—
pensation questionnaires, were directed to manage-
ment and were completed by staff specialists in
these areas., The third instrument, the transit oper-
ator questionnaire, was mailed in bulk to a desig-
nated agency representative for distribution to a
stratified sample of transit operators.

Extraboard Survey

The extraboard questionnaire was mailed to 21 agen-
cies with approximately 50 or more operators; re-
sponses were received from 19 agencies. The ques-
tionnaire included 29 items in 3 general categories:
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use of the extraboard, and general background in-
formation about the transit agency. The questions on
procedures for managing the extraboard permitted
open-ended responses that provided a great deal of
insight into the nature and diversity of management
practices in using the extraboard.

Additional information on extraboard practices
was provided by a review of the labor agreements of
participating agencies, Data from thig sgource and
from the survey were supplemented by results from a
limited number of earlier studies on the operation

of the extraboard (16-19).

Workers' Compensation Survey

The workers' compensation questionnaire was mailed
to the same 21 transit agencies that received the
extraboard questionnaire, Usable responses were re-
ceived from 14 agencies. The workers' compensation
questionnaire was designed to provide information on
agency policies and practices in the administration

TABLE 1 Summary of Concerns Expressed in Case Study Agencies

Southern California
Rapid ‘I'tansit District Area Transit Authority

Washington Metropolitan Orange County Utah Transit
Transit District  Authority

Characteristics of absenteeism
Polarized (i.e., some drivers having exemplary

attendance, others extreme offenders) X
Clustered around weekends and holidays X
Major concerns
Environmental
Poorly maintained equipment X
Threat of physical violence X

Too fast a pace/unrealistic schedules
Unsafe working conditions

Long hours or irregular shifts X
Problems with passengers X
Organizational

Lack of peer pressure for good attendance
Lack of pre-employment screening
Negative interaction with supervisors
Easy availability of overtime
Lack of discipline for high absenteeism
Lack of incentives for good performance
Feelings that management is unresponsive
to driver concerns

Individual
Changing work ethic/workforce composition
Need for more leisure time
Lack of flexibility in schedule assignments
Family problems caused by schedule

>

MMM X

X X

X
X X X
X
X X
X
X X X
X X X
X
X X
X X X
X X
X X
X X
X X
X X X
X X X
X X X
X X X
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of workers' compensation, and data on the extent,
cause, and cost of on-the-job injuries. The ques-
tionnaire included 32 items in 6 categories: injury
and loss experience, general workers' compensation
policies, specific policies for cost control, spe-
cific programs developed to limit workers' compensa-
tion claims, information on equipment condition and
policies, and general characteristics of the work
force, Most questions were structured, requiring
specific responses to a limited choice of options
describing agency policies or practices. A few ques-
tions were open-ended, requesting a more detailed
description of policies and practices. This informa-
tion, supplemented by the results of other research
studies, provided the basis for the analysis.

Transit Operator Survey

Thirteen agencies participated in the transit oper-
ator survey. Each transit agency provided a senior-
ity list of its operators. From this list, a random
sample of 1,783 operators was selected. The sample
was designed to provide a cross section of new oper-
ators, medium-term operators (e.g., with 1 to 5
years of experience), and longer-term operators. A
total of 1,039 operators responded and returned com-
pleted questionnaires by mail.

The operator questionnaire included 118 items so-
liciting information on operator job characteristics
and demographics; how well the operators' needs were
satisfied by the job factors that were most impor-
tant to them in bidding for assignments; extent of
job exposure to unpleasant or hazardous conditions;
frequency of certain desirable and undesirable job
incidents; number of absences and general health
conditions; degree of Jjob satisfaction; feelings
toward the organization; and job loyalty. Responses
to these questions were tabulated and cross-
tabulated to reveal relationships, These data were
also compared with data from other research studies
investigating operator attitudes and sources of job
stress (20-29).

RESULTS

Extraboard Analysis

Methods for Determining Extraboard Size

Most California transit agencies use subjective or
judgmental methods as the primary means for deter-
mining extraboard size, relying on past experience
or historical absence rates. In several instances,
however, agencies have used formal optimization mod-
els to determine extraboard size. The most commonly
used formula was developed by Peat, Marwick, Mitch-
ell and Company (10,17,18). This formula defines the
optimum size of the extraboard as the point at which
the costs of nonscheduled operator overtime are bal-
anced against the costs of guarantee pay for extra-
board operators who are not used.

Allocation Inefficiencies

Subjective methods for determining extraboard size
may result in extraboards that are either too large
or too small. The industry-wide costs of these allo-
cation inefficiencies have heen estimated to be as
high as $50 million per year (17). Although transit
managers acknowledge that as overtime becomes more
available, employee absence rates will increase,
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they tend to understaff the extraboard and rely on
regular operators to work overtime. Management be-
lieves that this strategy costs less in fringe bene-
fits and wages than would the addition of employees
to the operator list. However, what actually occurs
in that operators who are forced to work overtime
are more likely to take unscheduled days off because
their normal schedules have been disrupted and they
are assured of a pay equivalent of 40 hr per week.

Operational Problems

Several operational problems associated with extra-
board scheduling were identified from the literature
review and survey. Among these problems were the

following:

1. Absence incentive. Caused by fixed levels of
employee absence based on historical patterns being
built into schedules and employees' awareness that
replacements are available;

2. Dispatcher error. Caused by situations in
which dispatchers rely upon or favor regular-day-off
operators to fill open runs rather than extraboard
operators;

3. Operator strain. Caused by employees working
long and irregular hours;

4. Poor operator-passenger relations. Caused by
lack of predictable operator assignments and service
reliability problems; and

5. Low employee morale. Caused by extraboard un-
derstaffing and regqular-day-off operators having to
£ill missed runs.

Workers' Compensation

The analysis of workers' compensation was guided by
a number of hypotheses developed from a detailed re-
view of the 1literature. These hypotheses assessed
the effects of a variety of factors, among them pub-
lic policies, organizational and management poli-
cies, and equipment design and maintenance, on
variations in workers' compensation claims and asso-
ciated costs.

Claims Experience

Workers' compensation claims in California transit
agencies appeared to be extensive, but well within
levels reported elsewhere in the transit industry
(10,14) . For 1981, among 14 organizations responding
to the survey, 3,559 workers' compensation claims
were filed for job-related injuries, averaging 37
claims per 100 - operators. The average cost per
claim, based on the aggregate actual payments, was
$1,519 or $589 per transit operator in 1981. The
operators in the study experienced 3.07 days lost
per employee, with an average labor cost per claim
of $314.

Organizational Policies for the Control and
Prevention of Workers' Compensation Claims

Many of the organizational policies recommended in
the literature for preventing claims and minimizing
cost had alread¥ been implemented by the transit
agencies participating in the study., Among these
policies and preventive programs were preemployment
medical screening, analysis of data on accidents and
losses, and programs for controlling accidents and
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litigation. For the most part, these and other
agency policies were not significantly related to
higher or 1lower frequency, cost, and severity of
workers' compensation claims. The absence of signif-
icant associations, however. could not be inter-
preted as a lack of efficacy of prescribed policies
because there was relatively 1little variation in
these policies among organizations in the sample.

Public Policies

The analysis contained no direct assessment of the
otrengtho and wecakncooeo of exioting workers' com

pensation law or policy. The survey of management
opinion did, however, reveal that public policies
were perceived to be the dominant reason for current
workers' compensation problems in transit agencies.
The most significant problems identified were 1lib-
eral interpretation of the 1law, fraudulent claims,
and the medical diagnosis process., These f£indings
mirror those of other recent research on workers'
compensation, and suggest that policies external to
the organization may offset internal attempts to
effectively control the rising incidence and cost of
workers' compensation.

Equipment Design and Maintenance

The survey indicated that while one-third of all
workers' compensation claims originate from equip-
ment, most transit organizations had no means for
evaluation of potential liabilities that stem from
different equipment designs. Lower workers' compen-
sation experience was found in those transit agen-
cies that evaluated vehicle specifications before
purchase and in those agencles that reported a
smaller percentage of the fleet out of service.
These results from the workers' compensation survey
corroborated results from open-ended comments on the
operator survey. The most frequent complaint from
operators about the working environment involved
equipment conditions. The following comments from
operators illustrate this complaint:

I got hurt driving a bus with very hard
steering. I kept writing it up on defect
code, but the buses are never fixed. As a
result, I hurt my back.

We need better designed buses with ortho-
pedic seats for the driver. That will help
cut down on injury to the back and tailbone.

We have to drive old buses., Some are over 20

years old, drafty, noisy...leak water on the
driver when in motion.

Operator Job Stress

One thousand and thirty-nine operators from 13 tran-
sit agencies responded to the survey. Information
was obtained on operator demographics, work sched-
ules, job-related attitudes, job behaviors, and
health. A majority of the respondents were male,
high school graduates at minimum, married, between
30 and 50 years of age, and earning between $1,000
and $2,000 per month. Forty-seven percent of the
operators surveyed were white, 29 percent were
black, and 16 percent were Hispanic., Most respon-
dents were regular operators who had been working
for their current organization for more than 5
years. Single and multifactorial analyses revealed
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no systematic differences between regular and extra-
board operators, or between operators employed by
different transit agencies., The data were, there-
fore, collapsed across these factors.

Job Attitudes

Operators indicated the degree of satisfaction they
felt toward various aspects of their jobs by choos-
ing one of seven points on a scale ranging from very
dissatisfied at the low end to very satisfied at the
high end. Tabulated responses indicated that, in
general, operators were slightly satisfied with
their jobe and were at the midpoint of the ooale
(neither satisfied nor dissatisfied) on organiza-
tional commitment and on job involvement. Attitudes
regarding the transit agency (e.g., organizational
satisfaction, organizational commitment, and member-
ship commitment) were lower, on the average, than
attitudes regarding the operator's role. This find-
ing suggests that oraganizational components (e.qg..
bidding and sick day policies, route 1lengths) may
function as sources of job stress for transit oper-
ators.

Most of the demographic and job characteristics
were not associated with job attitudes. The excep-
tions to this were age (with older operators report-
ing more positive attitudes) and education (with
more educated operators reporting poorer job atti-
tudes). In addition, married operators and oper-
ators on the job less than one year exhibited more
positive job attitudes. Job attitudes appeared to be
more strongly determined by external factors (e.q.,
environmental stress factors) than by internal fac-
tors. Environmental stressors, job risks, and em-
ployee abuse all had negative impacts on operator
attitudes.

Health

The most commonly reported health problems were fa-
tigue, insomnia, and back pain or stiffness. Gen-
erally these symptoms occurred about one to four
times per month. Surprisingly, younger operators re-
ported more frequent problems than older operators.
Married operators reported fewer problems than
either single or divorced operators. The only other
demographic variable to distinguish health problems
was sex: female operators reported more problems
than males.

Job Behaviors

Absence due to illness was measured by two ques—
tions--one measuring the number of days absent dur-
ing the previous year, the other measuring the num-
ber of occasions absent during the previous year.
The mean value of days absent was 10.7 (standard de-
viation = 27.02) and the mean value of occasions ab-
sent was 3.34 (standard deviation = 6.67). The
standard deviation for these measures suggested a
substantial variation of absence rates across oper-
ators. Operators reported few miss-outs in the 3
months before completing the survey (mean = 0.55).
Similarly, few operators that responded reported
filing workers' compensation claims in the last year
(mean = 1.24, with 1 = no claims and 2 = 1 claim).
Performance errors in the last month (e.g., traffic
accidents, customer complaints, rule violations)
occurred infrequently (mean = 1.32, where 1 = never
and 2 = once or twice a month).

Factors Affecting Stress

In terms of exposure to environmental stressors
(e.g., pollution, noise, dangerous equipment), the
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responses indicated that some exposure occurred, but
not to a great extent., For job risks (e.g., risks of

disease, personal attack, and traffic accidents),
exposure was more common than for environmental
stressors. Rewards for performance (e.g., compli-

ments, recognition of good service) were reported to
occur a little over once or twice per month (mean of
performance errors = 2,21 with 2 = once or twice and
3 = about once a week). Employee abuse from passen-
gers (e.g., verbal abuse, passenger refusing to pay
a fare) occurred with about equal frequency (mean of
job abuse = 2.20 with 2 = once or twice and 3 =
about once per week).

Schedule Needs and Satisfaction

Operators were asked how important certain schedule
characteristics were in their choice of work assign-
ments. A parallel set of questions asked how much
the operators' current schedule satisfied their
needs for each characteristic. From these two sets
of questions, discrepancy scores were calculated
that indicated whether operator needs were either
exceeded or unmet by current work assignments. A
relatively large percentage of operators indicated
that thelr needs were exceeded in the following
areas: pay (26 percent), overtime (31 percent), and
variety 1n assignment (35 percent). However, oper-
ator responses reflected significant unmet needs for
safety (49 percent), better fit between work and
home schedule (45 percent), ability to schedule non-
work interests (40 percent), and convenience of eat-
ing and restroom facilities along their 1line (38
percent).

Predictors of Job Attitudes

Environmental stressors, job risks, employee abuse,
and most of the positive discrepancy scores were
negatively related to attitudinal outcomes, Job re-
wards, however, had a slight positive relationship
with attitudes. Multiple regression analysis re-
vealed that, of these, environmental stressors and
employee abuse were the strongest predictors of job
attitudes.

Health Predictors

As expected, the frequency of health problems in-
creased as negative job attitudes and job behaviors
increased. Regression analysis showed that environ-
mental stressors and employee abuse were the
strongest predictors of health problems, These find-
ings shed some light on why younger operators report
more health problems; if younger operators have less
chance of obtaining desirable routes, then it fol-
lows that their increased exposure to environmental
stress on the undesirable routes would lead to more
health problems.

Overtime Work

Operators who received less overtime than preferred
expressed a greater likelihood of leaving the orga=-
nization. Operators who indicated an oversupply of
overtime work also reported a significantly greater
likelihood of leaving. These operators also filed
workers' compensation claims more frequently.

Scheduling and Nonwork Interests

Conflicts between nonwork 1nterests and assigned
work schedules were significantly related to a range
of attitudinal, health, and behavioral outcomes,
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Unmet needs in combining work and family schedules,
getting the right days off, and scheduling nonwork
interests were, in general, associated with lower
job attitudes, higher intent to leave, more health
problems, and higher levels of employee absence.

Managerial Implications

The large number of factors influencing absenteeism
in transit precludes simple solutions. Furthermore,
because some of the causes appear to be occupational
in nature, radical changes may be necessary in order
to make significant strides in reducing absenteeism.
Research on the subject leads to the conclusion that
a strategy composed of at 1least six elements is
necessary to deal successfully with absenteeism in
transit.

Evaluation of Operator Staff Levels

Because of the improvements in operator staffing
that a few organizations have achieved by evaluating
the size of their extraboard, it is expected that
similar assessments might contribute to successful
changes elsewhere., The logical approach to such an
evaluation would be for transit agencies to apply
one of the optimization formulas currently available.

Development of an Extraboard Monitoring Program

Although an evaluation of the optimal size of the
extraboard may help to eliminate allocation inef-
ficiencies, it will not resolve many of the opera-
tional problems associated with extraboards. Some of
these problems, such as disruption of reqular
operator-passenger relations, are inevitable., There
is some value, however, in developing a monitoring
program that would provide the organization with
information about these operational problems, As
part of the monitoring program, performance data
related to extraboard operations, such as employee

absence, service reliability, and dispatcher per-
formance, should be collected and reported regu-
larly. These data, which might be reported sepa-

rately for regqular and extraboard operators, could
be gathered in conjunction with current organization-
wide or route-specific data collection activities.

This type of monitoring and reporting system
could have several uses. It could serve as a warning
system to indicate when allocation inefficlencies
occur in staffing. Because the equilibrium between
the costs of nonscheduled operator overtime and the
costs of guarantee pay for extraboard operators who
are not used may be disturbed by unexpected events,
the system would need to be reviewed regularly. The
monitoring program would facilitate accomplishment
of this objective and would also help assess whether
inevitable problems associated with extraboard
operations would stay within accepted boundaries. A
monitoring program could be used to develop operat-
ing standards and to evaluate their attainment. As
an outgrowth of the development of standards, the
monitoring system could also be used for goal-
setting and for managerial performance reviews.

A performance monitoring system already being
used by the San Francisco Municipal Railway (18) is
a good example of such a program for assessing
extraboard operations. The performance measures
monitored under this program include

- Unscheduled overtime,
- Missed service hours due to no operator,
- Guarantee pay hours (extraboard operators who
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are surplus, and report operators who do not
catch out on a run),

- Absenteeism (sick leave, miss-outs, and indus-
trial leave), and

- Percent of optimum extraboard achieved.

Using this program, and the standard management-
by-objectives method, targets for MUNI are estab-
lished for each quarter, and results are reported
and evaluated.

Development of Methods for Decreasing Workers'
Compensation Liabilities Stemming from Equipment

Initial and continuing review of workers' compensa-
tion 1liability associated with equipment designs
appears to be the single most important area for
management action. A number of steps could be taken
to improve performance in this area. One step would
be to involve workers' compensation and safety
specialists 1n the preparation of vehicle specifica-
tions and evaluation of bids., Although the involve-
ment of these specialists would appear to be an
important risk management activity, it is apparently
not widely practiced by California transit agencies.
Their involvement in equipment purchase decisions
would help to prevent procurements that perpetuate
current liabilities and would broaden the perspec-
tives and criteria against which eguipment purchases
are judged.

Another step would be to communicate the needs
for risk management of equipment designs to industry
and government organizations, such as the American
Public Transit Association (APTA) and the Urban Mass
Transportation Administration (UMTA). These particu-
lar organizations have, in the past, had significant
influence on bus designs. The advanced design buses
are a product of cooperation between these and other
organizations. Although some risk management aspects
of vehicle design can be controlled by an agency
that procures vehicles, this issue also needs to be
recognized by UMTA and APTA guidelines conveyed to
potential suppliers.

Involvement of employees in the assessment of
equipment-related liabilities may be another means
of reducing workers' compensation costs. Obtaining
feedback from employees about current or proposed
equipment is often an efficient method for isolating
problems.

Given the large proportion of compensation claims
that are equipment-related, there would appear to be
advantages for analysis of the etiology of such
claims. This type of analysis would be useful for
isolating the precise causes underlying particular
types of claims. In turn, the results could be used
to develop remedial action (e.g., operator training,
equipment redesign). These analyses could be con-
ducted either by in-house professionals trained for
such special studies or by consultants for those
cases in which existing personnel cannot perform an
analysis and the claim costs are expected to be
reduced sufficiently to cover the additional fees.

Monitoring and Controlling Dysfunctional Overtime

Although optimal extraboard staffing may reduce
dysfunctional overtime (e.g., amounts of overtime
that result in employee turnover or physical
strain), it is unlikely that this procedure will
eliminate it. Thus, it might be useful for transit
agencies to develop means for monitoring and con-
trolling excessive overtime. Payroll reporting
systems could easily be modified to call the
appropriate manager's attention to large amounts of
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overtime. If after study by management or Jjoint
labor-management committees these amounts of over-
time are found to have dysfunctional consequences,
then changes in the labor contract would probably be
needed. Among changes labor-management committees
could consider is allocation of overtime as a reward
for good attendance so that it becomes an incentive
for reducing absence.

Increasing the Variety of Work Schedules
Available for Bid

As they are presently designed, the work schedules
available for bid appear to be quite satisfactory in
meeting employees' needs for pay, overtime, and
stability and variety of assignments. However, large
numbers of employees find their work schedules in-
adequate for satisfying other types of needs, such
as the fit between their schedule and their family's
schedule. These results and open-ended responses
suggest the prospect for increasing schedule suit-
ability by increasing the different types of work
schedules available for employee selection when work
is bid. For example, types of schedules could be
designed that provide more leisure time each week,
more break time each day, and more integration
between work and nonwork pursuits. Among the sched-
uling options that might increase suitability for a
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large number of employees are the following:

1. PFour shifts per week or 9-hour shifts with an
extra day off every second week. This option would
give employees more leisure time. In order to become
feasible, this plan would require the redefinition
of premium pay in most labor agreements.

2., Building more break time into schedules. The
research clearly revealed operator concerns about
the lack of lunch breaks or rest stops. Such breaks
could be built into schedules and both employee
health and job attitudes would improve in the long
run, Whether these breaks were paid or unpaid could
be negotiated, but because they meet expressed needs
of employees, the assumption is that, within limits,
they would be unpaid.

3. 1Integrate split shifts with nonwork activi-
ties. A 1982 study of Swedish bus drivers (23) sug-
gested that employees who could not get home during
the break in a split shift usually had no meaningful
use of that time. Although one solution to this
problem is to limit the proportion of split shifts,
another is to expand opportunities for conversion of
the break time between split shifts into meaningful
pursuits. This might be achieved by locating garages
near recreational and adult education resources,
creating multipurpose ready rooms that would house
recreational and educational activities, and per-
mitting operators to return home during breaks.

4., Permit employees more flexibility to schedule
absences upon sufficient advance notice. Scheduling
research suggests that anticipated absences are
considerably less costly than unanticipated ab-
sences, Few transit organizations have taken advan-
tage of this fact by developing scheduling practices
that accommodate employee needs for greater flexi-
bility.

Reduction of Sources of Strain in the
Job Environment

This is perhaps the area that permits the broadest
scope of labor-management action, but also the area
for which the recommendations are most tentative.
The tentativeness of these suggestions rests on two
observations: First, the employees' perceived en-
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vironmental stress may actually be produced by the
job and not by the environment. For example, tight
schedules rather than the environment may be the
cause of passenger abuse; therefore, any action
taken to lessen passenger abuse would probably be
ineffective if the ultimate reasons underlying this
source of environmental stress were misunderstood.
Second, the costs and benefits of certain potential
solutions are uncertain, and the costs associated
with some solutions are gquite high., For example,
operators would be safer if security personnel were
assigned to each bus, but the cost of this recom-
mendation may be prohibitive.

Having expressed these reservations, there is
nevertheless a general strategy that transit agen-
cies might consider implementing while other solu-
tions are being generated: initiate actions that
will increase employee perception of the supportive-
ness of supervisors, the reasonableness of organiza-
tional policies, and the central role of employee
needs and desires in union-management interaction.
Although certain aspects of the urban environment
may be immutable (e.g., crime and violence), how
operators perceive the job environment and cope with
environmental stressors is, to some extent, a func-
tion of social support for the operator. The survey
findings consistently indicate that many operators
find sources of social support in their job environ-
ment to be deficient. Operators frequently expressed
feelings such as these: supervisors only see them to
criticize, rarely to give praise or ask about their
concerns; organizational policies are stacked
against them (e.g., the customer is always right,
the operator always wrong); any suggestions for
improvements from operators are unheeded; management
and union leaders have lost sight of the workers'
needs and desires.

This research, supported by other studies of
operator attitudes and job behavior (21,23,26),
points to the need for substantial improvement of
the quality of first-line supervision as a way of
reducing operator stress and strain., Attention
should also be directed toward programs that will
increase the operators' ability to deal with passen-
ger demands (29). Actions that alter the elements of
the job environment and thereby reduce the op-
erators' feelings of alienation and increase feel-
ings of supportiveness can positively affect the
whole range of employee responses thereby reducing
the impact of job strain and associated health
problems and improving job commitment and per-
formance.

CONCLUSION

The results of this broad assessment of employee
absence in transit indicated that extraboard sched-
uling, workers' compensation policies and practices,
and operator job stress are important influences on
absenteeism. Although employee absence is the prod-
uct of a complex set of variables related to the
areas investigated in this study, it is only par-
tially understood by researchers and practitioners.
Although transit organizations pursue multifaceted
programs to reduce absenteeism, further basic and
evaluative research is needed on this critical pro-
ductivity 'issue.
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