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Energy Shortfalls and Peak-Hour Transit Capacity 

Problems: The 1979 Experience 
DANIEL K. BOYLE AND JEFFREY R. CANTINE 

Effects of the 1979 energy shortfall on peak-hour transit capacity are analyzed. 
A short survey was sent to 102 t ransit operators in 100 urbanized areas 
throughout the United States; of these, 45 responses were received from 44 
urbanized areas. The extent to which peak-hour capacity problems were ere· 
ated or heightened in the spring and summer of 1979, actions selected for 
1979, the effectiveness and cost of those actions, implementation problems, 
and transit operators' recommendations for future crises of this nature are 
documented. Results indicate that systems in the Northeast and in urbanized 
areas with a population of more than 250,000 were most affected in terms of 
peak-hour capacity problems. The actions most often taken were relaxing 
informal operating standards, increasing park-and·ride or express bus services, 
using a reserve fleet of buses, changing maintenance practices, and encouraging 
programs for variable work hours. Changing operating standards is an excellent 
first move to make while other actions are being considered. Problems most 
often concerned finance, maintenance, personnel, and time requirements. The 
most effective actions tended to be the most costly. 

Previous work on the effects of energy supply on 
transit has indicated that ridership increases sig
nificantly during energy shortfalls. Much of this 
increase appears to be focused in the peak hour, 
when most transl t systems are already operating at 
or neac capacity. This poses obvious problems for 
transit operators. The surge i n demand not only 
comes at the time of day when the operator is least 
able to handle it but is also temporary, because 
ridership is significantly above normal only for the 
duration of the shortfall. 

There is little information available concerning 
the response of transit operators to emergency situ
ations when there is a surge in demand for transit 
services, particularly peak-hour service. There
fore, as part of a study concerning rapid increases 
in transit capacity, transit operators in the United 
States were surveyed to determine · the extent of ca
pacity problems during the 1979 energy shortfall. 
Operators were also questioned about the effective
ness and cost of actions carried out in 1979, prob
lems encountered, and recommendations for future 
energy shortfalls. 

In this paper the extent to which peak-period 
transit capacity problems were hightened by the 1979 
crisis and the responses of transit operators to 
these problems are documented . A sample of 68 tran
s it operators in 66 urbanized areas, used in a pre
vious study on transit ridership changes during the 
1979 energy shortfall (1), was augmented with 34 
other systems chosen by -stratified random sampling 
techniques to yield an overall sample representative 
with respect to urbanized area size and system loca
tion. Where appropriate in very large cities, more 
than one operator was surveyed. Of the 102 surveys 
distributed, a total of 45 responses from 44 urban-

Table 1. Response rates of transit operators by urbanized 
area size. 

Urbanized Area Size 

ized areas were received. In Tables 1 and 2 re
sponse rates are broken down by region and size 
(~). It may be seen that the lowest response rates 
were for systems in very small urbanized areas, 
whereas systems in very large and medium-sized ur
banized areas had the highest response rates. Con
sequently, systems in urbanized areas with more than 
250,000 population are somewhat overrepresented in 
this sample and systems in smaller urbanized areas 
are underrepresented. 

PEAK CAPACITY PROBLEMS 

The results of the survey indicate that the 1979 
energy cr1s1s made peak-period transit capacity 
problems worse foe certain systems. Survey results 
are presented in Table 3. Systems in medium-sized 
urbanized areas consistently reported capacity prob
lems, whereas systems in smaller urbanized areas 
generally did not experience problems. If a divi
sion is made at a population of 250,000, 74 percent 
of systems in urbanized areas with more than 250,000 
population experienced a worsening of peak capacity 
problems, whereas only 33 percent of systems in 
small urbanized areas reported such problems. In 
every region, systems in larger urbanized areas ex
perienced more problems than systems in smaller ur
banized areas. The Northeast reported the most 
problems, and the South had the least. 

The conclusions to be drawn are that systems in 
small and very small urbanized areas and southern 
systems did not generally experience capacity prob
lems in 1979. These pcoblems were most prevalent on 
systems in urbanized areas with more than 250,000 
population and on systems in the Northeast. 

These conclusions contrast with previous work on 
transit capacity (]), which indicated that very 
large and very small systems would be least able to 
cope with capacity problems brought on by an energy 
er is is and that systems in the Northeast and the 
South would not have the excess capacity available 
to handle increased demand in ~ crisis. The results 
here show that systems in very small urbanized areas 
and southern systems experienced few capacity
related problems in 1979 and that not only very 
large systems but systems in urbanized areas of more 
than 250, 000 (medium to very large) had problems. 
Both these results and those of the previous study 
agree on the extent of capacity-related problems in 
the Northeast. One possible reason for the discrep
ancy concerning southern systems is that the short
fall was relatively minor in southern urbanized 
areas contained in the sample <!.>· 

U.S. Urbanized 
Areas with 
Transit Surveys Sent Surveys Received 

Response 
No. Percent No. Percent No. Percent Rate(%) 

Very large(> 1,000,000) 25 9.6 14 13 .7 10 22.2 71.4 
Large (500,000-1,000,000) 21 8.1 12 11.8 6 13.3 50.0 
Medium (250,000-500,000) 35 13 .5 12 11.8 8 17.8 66.7 
Small (100,000-250,000) 96 36.9 34 33 .3 13 28.9 38 .2 
Very small (50 ,000-100,000) ~ 31.9 ...l.Q 29.4 ....§. 17.8 26 .7 

Total 260 102 45 44.1 

Note: Data are from UMTA. 
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ACTIONS T~.¥.EN ! N 1 979 

The survey form listed 10 possible capacity-expand
ing actions and asked operators to indicate whether 
the action was taken, to rank its effectiveness on a 
scale of 1 to 4 (1 ~ ineffective and 4 = effective) , 
and to estimate actual daily capacity increase and 
actual daily cost. A separate set of questions 
elicited similar information on variable work hours; 
because the cost of this action is generally not 
borne by the operator, the cost question was omitted 
for variable work hours. The results of this part 
of the survey are presented in Tables 4-7. In Table 
4 the frequency of implementation, effectiveness, 
and cost of actions are considered, and in Tables 
5-7 a breakdown of actions taken by system size and 
region is provided. Regional differences were not 
pronounced. Systems in very smafl urbanized areas 
took few actions because they generally reported no 
problems. Interestingly, systems in very large ur
banized areas rarely increased park-and-ride or ex-

U.S. Urbanized 
Areas with Surveys 
Transit Surveys Sent Received 

Response 
Region• No. Percent No. Percent No . Percent Rate(%) 

Northeast 52 20.0 22 21.6 12 26.7 54.S 
South 93 35.8 36 35.3 14 31.1 38 .9 
North 74 28.5 28 27.5 13 28.9 46.4 
Central 

West ...i!. 15.8 -1.Q 15.7 ....2.... 13.3 37 .S 
Total 260 102 45 44.1 

Note: Data are from UMTA. 
8 Region definitions are based on U.S. Census divisions. 
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operated fully developed park-and-ride and express 
service. 

From Table 4 it may be seen that relaxing in
formal operating standards, increasing park-and-ride 
and express service, bringing retired buses back 
into service, readjusting maintenance practices, and 
encouraging variable work hours were the actions 
most often taken in 1979. The other actions listed 
in Table 4 were rarely taken. 

Table 4 also gives the averages and ranges of ef
fectiveness (rated on a scale of 1 to 4), percentage 
of capacity increase, and daily cost. In responding 
to the survey, some operators gave an absolute in
crease in seat capacity: this was converted to a 
percentage increase by finding the peak-hour vehicle 
requirement for the system Cl (early 1980 was the 
closest date for which the information was avail
able) I and assuming 45 seats per bus. It must be 
notea that many operators were unable to provide 
figures on capacity increase and cost. In Table 4 
the number of responses from which average capacity 
increases and costs were computed is indicated. 

Relaxing informal operating standards (basically 
a do-nothing option) was generally effective and low 
in cost, 
Northeast 

although 
and in 

it seemed less effective in the 
large and very large urbanized 

areas. Increasing park~and-ride and express service 
was also generally effective but high in cost. 
Bringing retired buses back into service was moder
ately effective and had a high cost. Readjusting 
maintenance practices resulted in low benefits and 
high cost. Variable work hours were ranked low on 
the effectiveness scale but seemed to produce moder
ate shifts in demand out of the peak. Among actions 
rai:ely taken, speeding up the procurement of buses 
resulted in high benefits, but only two systems were 
able to do this in 1979. Similarly, only in one 
system was the use of school buses attempted 1 sig
nificant costs were reported. 

Table 3. Number of systems reporting peak-period capacity problems as a result of 1979 energy crisis . 

Northeast South North Central West All Regions 

No. No. No. No. No. 
No. with Without No. with Without No. with Without No. with Without No. with Without 

Urbanized Area Size Problems Problems Problems Problems Problems Problems Problems Problems Problems Problems 

> 1,000,000 3 1 I 1 1 1 2 0 7 3 
500,000-1,000,000 0 1 1 1 2 0 I 0 4 2 
:l5U,UUU-5UU,UUU 3 0 2 I 2 0 0 0 7 1 
100,000-250,000 1 1 1 5 2 2 1 0 5 8 
50,000 100,000 1. Q Q .l Q l. Q .l ..1... ....2... 

Total 9 3 5 9 7 6 4 2 25 20 

Table 4. Number, effectiveness, and cost of actions taken in 1979. 

No. of C3paoity Inoroooe (%) Daily Cost ( $) 
Systems Percentage Effectiveness• 
Taking of No. of No. of 

Action Action Response Range Avg Responses Range Avg Responses Range Avg 

Relax informal operating standards 17 37.8 1-4 2.9 7 0-27 9.6 6 0-300 so 
Increase park-and-ride and express service 12 26.7 2-4 2.9 5 2-30 10.4 3 800-7,000 4,267 
Bring retired buses out of storage 9 20.0 2-4 3.0 6 1-10 5.2 4 100~ ,ooob l ,243b 
Offer variable work hours 9 20.0 1-3 2.1 5 0-18 7.6 b 
Readjust maintenance practices 8 17.8 1-3 2.5 6 1-10 5.0 4 40-5,000 1,710 
Reassign buses 3 6.7 2-4 2.7 0 NA 0 NA 
T10: " h :-;_,lr ~"!"': £ ~ 

Speed up bus procurement 2 4.4 4.0 1 15 .0 0 NA 
Lease school buses 1 2.2 3.0 I 3.0 1 2,860 
Initiate fare differential 0 0 2.0< 0 0 
Lease private buses 0 0 1.0< 0 0 

aOn scale of 1 to 4 (1 =ineffective, 4 = effective). bNo costs assumed. cEstimated. 
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Table 5. Number of systems taking specific actions in 1979 and average of effectiveness ratings by size of urbanized area . 

More than 
1,000,000 

Avg 

500,000 to 
1,000,000 

Avg 

250,000 to 
500,000 

Avg 

100,000 to 
250,000 

Avg 

50,000 to 
100,000 

Avg 

All Systems 

Action No. Effectiveness" No. Effectiveness• No. Effectiveness• No: Effectiveness• No. Effectiveness• No. 
Avg 
Effectiveness• 

Bring retired buses out of 
storage 

Readjust maintenance 
practices 

Turn back buses 2 
Reassign buses 2 
Lease school buses 1 
Lease private buses 
Increase park-and-ride and 2 

express service 
Relax informal operating 
standards 

Speed up bus procure
ment 

Initiate fare differential 
Offer variable work hours 

6 

3.0 

2.3 

2.5 
2.0 
3.0 

3.0 

2 .5 

3.0 

2 

2 

2 

4.0 3 

3 .0 2 

0 
2.7 3 

2.5 

4.0 

0 
1.5 4 

3.0 3.0 2.0 9 3.0 

3.0 2 2.0 8 2.5 

3.0 3 2.7 
4.0 3 2.7 

I.Ob 
1 3.0 
0 i.ob 

3.0 4 3.0 12 2.9 

3.5 4 3.3 17 2.9 

2 4.0 

2.0b 0 2.0 
2.3 2 2.0 9 2.1 

3 0n scale of 1 to 4 (1 =ineffective, 4 = effective). bEstimated effectiveness ; action not taken. 

Table 6. Number of systems taking specific actions in 1979 and average of effectiveness ratings by geographical region . 

Northeast South North Central West All Systems 

Avg Avg Avg Avg Avg 
Action No . Effectiveness• No . Effectiveness• No. Effectiveness• No. Effectiveness• No. Effectiveness• 

Bring retired buses out of storage 3 3.5 2 2.0 4 3.0 9 3.0 
Readjust maintenance practices 2 2.5 3 2.7 2 2 .0 3.0 8 2.5 
Turn back buses 2 3.0 1 2.0 3 2.7 
Reassign buses 2 3.0 2.0 3 2.7 
Lease school buses 3.0 1 3.0 
Lease private buses 0 1.ob 0 I.Ob 
Increase park-and-ride and express service 2 3.0 3 3.0 5 3.0 2 2.5 12 2.9 
Relax informal operating standards 6 2.6 4 3.0 4 3.0 3 3.3 17 2.9 
Speed up bus procurement 1 4.0 1 4.0 2 4.0 
Initiate fare differential 0 2.ob 0 2.0b 
Offer variable work hours 3.0 2.0 4 1.8 3 2.3 9 2.1 

80n scale of 1 to 4 (1 =ineffective, 4 =effective). bEstimated effectiveness; action not taken. 

IMPLEMENTATION PROBLEMS 

Several problems arose when transit operators at
tempted to carry out capacity-increasing actions. 
Financial considerations were emphasized in the op
erators' comments: Either there was no working cap
ital available or the marginal cost of the option 
exceeded the marginal revenue. Personnel and union 
problems were also prevalent. New personnel hired 
during the crisis were often reported unsatisfac
tory. A shortage of qualified mechanics was noted, 
and drivers' unions occasionally objected to certain 
actions. Small operators generally put as many ve
hicles as possible into service as a standard prac
tice and so were particularly vulnerable to peak ca
pacity problems in a crisis. Some large operators 
experienced serious problems with the physical con
dition of the existing fleet and so were saddled 
with high spare ratios. These were the major prob
lems noted along with obvious concerns as to fuel 
and fleet storage and fuel supply. 

One operator indicated that although s everal 
actions were taken during 1979, there were no long
term solutions among the options. This may be be
cause no way has yet been found to reduce the inef
ficiencies inherent in the operation of transit 
systems with such pronounced peaking characteris
tics. In this view, crises do not cause capacity 
problems: they only magnify the severity of the ex
isting problems. 

Unique circumstances sometim~s prevented peak 
capacity problems from becoming worse. One system 
reported no true peak period, whereas another re
ported that its peak was unrelated to work travel. 
A series of fare increases counterbalanced the in
creased demand resulting from the energy shortfall 
on one system. And a system near the u.s.-canadian 
border reported little shift to transit because 
motorists found low pr ices and plentiful gasoline 
across the border. 

In general, implementation problems most fre
quently involved finance, maintenance, and person
nel. The most common reasons for not carrying out 
proposed actions were financial barriers and long 
lead times. 

OPERATOR RECOMMENDATIONS 

From their experiences in 1979, transit operators 
were asked to recommend actions to be taken in a 
future energy crisis. Table 8 ranks actions by fre
quency of recommendation and compares the number of 
times an action has been recommended with the number 
of times it was actually put into operation in 
1979. Reassigning buses and initiating a differen
tial between peak and off-peak fares were recom
mended significantly more often than they were ac
tually put into operation. The time frame and a 
lack of preparation may explain why a fare differen
tial was not instituted more often. Small-scale ac-
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Table 7. Increase in peak-period capacity and daily cost associated with 
capacity-expanding options. 

Area Size and 
Option Region• 

Bring retired buses out of storage VI NE 
VL NC 
M NE 
M NE 
M NC 
vs s 

Avg 

Readjust maintenance practices VL NE 
VL s 
L w 
M s 
M NC 
s s 

Avg 

Turn back buses VL NE 
Lease school buses VL s 
Increase park-and-ride and express L w 

service M NE 
M s 
M NC 
s s 

Avg 

Relax informal operating standards VL s 
VL w 
L w 
M NE 
M s 
M s 
M NC 
s NE 
s w 

Avg 

Offer v:1rfahle work hours 1 NC 
L w 
M NE 
M NC 
M NC 

Avg 

Speed up bus procurement L w 

Capacity 
Increase 
(%) 

6 
5 
1 
6 
10 
3 
5.2 

10 
6 
5 
7 
5 

4 
3 
3 
2 
10 
30 
7 
10,4 

NA 
N.A. 
10 
0 
10 
0 
10 
10 
27 
9.6 

0 
5 
18 
10 
5 
7.6 

15 

Cost($) 

NA 
NA 
270 
1,600 
3,000 
100 
1,243 

40 
600 
NA 
NA 
l.200 
5,000 
1,710 

240 
2,860 
NA 
800 
NA 
7,000 
5,000 
4,267 

0 
0 
NA 
0 
NA 
0 
300 
0 
NA 
50 

NA 

Note: Where capacity increase was not given as e percentage but as a number of addi
tional seats, 45 seats per bus were assumed and the peak-hour vehicle requirement (2) 
was used to compute the base. -
3 

Area sizes and regions are as follows: V L, very large; L, le.rge; M, medium; S, small; 
VS, very small; NE, Northeast; S, South; NC, North Central; W, West. 

tions related to operations, such as reassigning 
buses, may be more appealing given the current 
fiscal state of transit. Variable work hours, 
ranked fifth among actions taken, is most often rec
ommended. Again, operators may feel that now there 
is time to develop a program of variable work hours. 

The most dramatic differences between actions 
taken and actions recommended involve increasing 
park-and-ride and express service and relaxing in
formal operating standards 1 both were taken in 1979 
far more often than they were recommended for a fu
ture crisis. This is puzzling at first glance, be
cause Table 4 indicated that both actions were rated 
as moderately effective. However, increasing park
and-ride and express services was the most expensive 
actioni the cost may well have discouraged operators 
f,fom · recommending it. Relaxing informal operating 
standards is a default option, taken if nothing else 
is done. Although operators may have been forced to 
relax operating standards in 1979 because of a lack 
of preparedness, financial difficulties, or other 
reasons, their reluctance to recommend doing this 
ina1cates an awareness tnat riaers w111 not tolerate 
overcrowded conditions for long. The list of recom
mendations in Table 8 also indicates the most desir
able actions in the absence of time constraints, be
cause the recommendations presume that necessary 
preparations can be made. 
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Table 8. Actions recommended for future energy crises. 

Action 

No. of Systems 
Recommending 
Action 

Offer variable work hours 7 
Bring retired buses out of storage 7 
Readjust maintenance practices 6 
Reassign buses 6 
Initiate fare differential 6 
Turn back buses 5 
Increase park-and-ride and express service 3 
Lease school buses 2 
Relax informal operating standards 1 
Speed up bus procurement 1 
Lease private buses 1 

Table 9. Summary of actions most often taken in 1979. 

Action 

Relax informal operating standards 
Increase park-and-ride and express service 
Bring retired buses out of storage 
Readjust maintenance practices 
Encourage variable work hours 

aFor operator. 

SUMMARY OF SURVEY RESULTS 

Benefits 

High 
High 
Moderate 
Low 
Low 

No. of Systems 
Taking Action 
in 1979 

9 
9 
8 
3 
0 
3 

12 
1 

17 
2 
0 

Cost 

Low 
High 
High 
High 
None8 

A majority of systems in the sample reported that 
peak-hour capacity problems were created or worsened 
during the 1979 energy cr1s1s. Systems in the 
Northeast were most affected, whereas systems in the 
South reported few problems. Systems in urbanized 
areas with a population of more than 250,000 experi
enced more problems than did systems in small re
gions. Actions most often taken are listed in Table 
9 along with their general effectiveness and cost. 
It should be noted that despite its favorable rat
ings in Table 9, it was rarely recommended that op
erating standards be relaxedi presumably the de
creasP. in quality of service resulting from this 
option is considered tolerable only in the short 
term. Nevertheless, because operating standards can 
be changed immediately, it is an excellent first ac
tion to take while other actions are prepared to be 
carried out. 

Implementation problems most often concerned fi
nance, maintenance, personnel, and time require
ments. No consensus emerged regarding recom
mendations. 

The survey results provide information derived 
from the experience of transit operators in 1979 
concerning two factors of interest: the effective
ness of various capacity-increasing options and the 
distribution of capacity problems. The effective
ness of 1979 actions provides a basis for recommend
ing various packages or options for a future crisis 
(4), whereas the distribution of peak-hour capacity 
p-;oblems in 1979 indicates the extent to which the 
energy shortfall had a measurable effect on transit. 

ACKNOWLEDGMENT 

This paper was prepared under a grant from UMTA. We 
would like to thank David T. Hartgen, Alfred J. 
Neveu, Janis M. Gross, and Nathan S. Earlbaum for 
advice offered in the course of preparing this 
paper. At the time this paper was written, Jeffrey 
R. Cantine was a department intern from Union Col
lege in Schenectady, N.Y. We, of course, retain re-



Transportation Research Record 935 

sponsibility for the contents of the paper, includ
ing any errors or omissions. 

REFERENCES 

1. D.K. Boyle. Transit use and Gasoline Short-
ages . Planning Research Unit, New York State 
De pa rtment of Trans por tation, Albany, Prelimi
nary Research Rept. 200, Oct. 1981. 

5 

2. A Directory of Regularly Scheduled, Fixed Route, 
Local Public Transportation Service in Urbanized 
Areas over 50,000 Population. UMTA, Aug. 1980. 

3. G.F. Taylor. Capacity of Urban Transit Systems 
to Respond to Energy Constraints. In Considera
tions in Transportation Energy Contingency Plan
ning, TRB, Special Rept. 191, 1980, pp. 43-48. 

4. D.K. Boyle. Rapid Increases in Transit Capac
ity: When to Act and What to Do. UMTA, 1983. 

An Evaluation of Options for Freight Carriers 
During a Fuel Crisis 

LARRY R. JOHNSON AND CHRISTOPHER L. SARICKS 

Demand-reduction alternatives that carriers (truck, rail, air, and inland water
way) could logically adopt during a fuel emergency are examined and the 
fuel savings attributable to their use ore quontlfied . Opportunit ies fo r im · 
provemont ln fuel effi ciency may be classified as systemwlde (increasing load 
factors, reducing congost ion l or vehicle and operation specifi c (adapting avail· 
ablo technologies, Improving maintenance. changing o perating practices). 
Nevertheless, f ixed and variable nonfuel costs could increase such that, for a 
given alternative (e.g., phased advance-technology retrofit), the payback 
period could exceed the duration of any shortfall, and the investment thus 
would not be justified on the basis of the shortfall alone. Specific alterna
tives under each of the five general categories of fuel-efficiency improvement 
are considered for each mode and a percentage of reduction in fuel consump
tion is estimated based on reported effectiveness and the expected degree to 
which such measures would be adopted systemwlde. An aggregate estimate 
of petroleum savings (roughly 4 to 8 percent) was found to be attributable 
to demand-reduction alternatives that could be adopted by freight carriers 
without drastically curtailing service. Because carriers are moving toward 
improved fuel efficiency as an integral aspect of normal operations, the 
potential for reducing fuel demand will decline in the future. 

The two predominant features of the federal emer
gency planning for oil supply interruptions are (a) 
the intent to rely on the basic economic forces of 
supply and demand to allocate the scarce resource 
and (bl the use of the Strategic Petroleum Reserve 
(SPR) as the principal method to mitigate the ef
fects of an oil shortfall. Allowing the fuel price 
to rise during a shortfall more accurately reflects 
the value of the commodity, which permits consumers 
to make better-informed decisions concerning their 
use of a product in short supply. No false price 
signals regarding the severity of the shortage are 
given to the public, as would be the case with arbi
trarily controlled prices. The development and use 
of the SPR is regarded a national insurance policy 
in which stored oil can be substituted for imported 
(or domestic) oil the flow of which has been dis
rupted. 

In the freight transportation industry as a 
whole, energy contingency planning currently re
ceives little attention. Other more pressing prob
lems, such as the decline in traffic because of a 
poor economy, have been 
attention. Contingency 
the current availability 
reactivated in the event 

the focus of management's 
planning, especially with 
of fuel, is likely to be 
of a crisis. Wide varia-

tion, however, does exist. Some companies have ex
tensive energy management programs and not only have 
plans ready in the event of a fuel supply interrup
tion but have taken steps in their own self
interest, such as increasing their fuel storage ca-

pacity. In a more general way, most carriers have 
reacted to the higher fuel costs by purchasing more 
fuel-efficient· equipment, which in turn puts them in 
a more favorable position (compared with that a few 
years ago) in the event of a fuel shortfall. 

Conceptually, contingency planning for fre i ght 
carriers, whether explicitly stated or implicit in 
their operations, covers two time periods: before 
the shortfall and during the shortfall. 

Elements in planning before the shortfall include 

1. Purchasing fuel-saving equipment, 
2. Increasing fuel storage capacity and fuel 

stocks, 
3. Providing firm contractual arrangements for 

fuel supplies as well as alternative fuel suppliers, 
and 

4. Planning both the management functions and 
the technical requirements for an energy shortfall. 

Elements of a contingency plan that a company can 
invoke during a shortfall will depend on the magoi
tude and duration of the fuel interruption but will 
likely be taken in the order of increasing sever
ity. T·hose elements include 

1. Actions that necess i tate little or no in
crease in capital or operating expense, 

2. Actions that incur higher capital costs or 
increases in nonfuel operating expenses or both, and 

3. Actions that require significant capital ex
penditures and drastic operat ing changes that mark
edly affect the perceived q ual ity of service. 

CONSERV7>.TION OR CONTINGENCY PLANNING 

In identifying contingency actions, an important 
distinction should be maintained between contingency 
and conservation. Contingency actions, because of 
the immediate nature of the emergency situation, 
must be quickly instituted to be effective in reduc
ing the i mpact of an oil shortfall . Energy conser
vation, which also has as an o bjec t ive the reduction 
i n the demand for fuel, is oriented toward effi
ciency improvements that can be accomplished over 
the long term. Many of the contingency actions 
i dentified in this analysis could rightfully be 
called conservation and have, in varying degrees, 
b een instituted in the transpo·rtation industry. 
Under conditions of stable fuel prices and rela-


