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Preface 

The Transportation Research Board of the National 
Research Council was requested by the Urban Mass 
Transportation Administration to conduct a National 
Conference on Energy Contingency Planning in Urban 
Passenger Transportation to examine transportation 
issues related to energy contingency planning, the 
current status of such planning, and the private-
sector role in the event of a future energy shortage 
and to make recommendations. 

The specific objective of this conference was to 
assess the state of energy contingency planning, 
with particular emphasis on the following four 
issues: 

Progress in energy contingency planning since 
the 1979-1980 energy crisis, 

The new environment of deregulation with 
determination of the impact on contingency planning, 

The role of private industry and state and 
local government officials in contingency planning, 

Need to change responses to energy contin-
gency planning in the new environment of deregu-
lation. 

The planning and direction of the conference were 
the responsibilities of the Steering Committee Se-
lected by the Transportation Research Board under a  

funded contract by the Urban Mass Transportation Ad-
ministration, U.S. Department of Transportation, and 
chaired by Wendell Cox. Steering committee members 
included Sara G. Bode, Chester E. Colby, Sidney 
Davis, David T. Hartgen, Dale W. Luehring, Milton 
Pikarsky, Frederick P. Salvucci, William P. Schlarb, 
Earl C. Shirley, and Jacqueline Swyer. Significant 
contributions were made by committee liaison 
representatives Carmen Difiglio and Richard P. 
Steinmann. The purpose of the steering committee 
was to develop the conference, select participants, 
select sites, identify issues, and make recommen-
dations. 

The intent of the conference was to generate a 
collection of resource papers along with the con-
ference recommendations, which when published as 
part of the conference proceedings would be a useful 
resource for decision makers and others involved in 
energy contingency planning. Most of the papers 
presented at the conference included research find-
ings on urban energy contingency planning issues, 
however, the steering committee felt that a paper in 
which rural energy contingency planning issues were 
examined and a paper in which an international 
perspective was presented would provide valuable 
background material for the conference attendees. 

V 



Introduction 

During the last several years the industrialized 
nations have decreased consumption of petroleum 
products significantly, particularly in the trans-
portation sector. This reduction has been accom-
plished by increased use of more energy-efficient 
vehicles, a continuing emphasis on conservation, and 
a worldwide recession from which the nations are now 
recovering. Nonetheless, the conditions that gen-
erated previous shortfalls of petroleum are still in 
existence today. The Middle East is probably no more 
stable today than it was in 1973-1974 during the 
Arab oil embargo. Although there has been a surplus 
of petroleum products in the marketplace which has 
resulted in a drop in wholesale and retail prices, 
the long-term prospects include further moderate to 
severe disruptions of petroleum supply. 

Given these concerns, the National Academy of 
Sciences, Transportation Research Board was asked by 
the Urban Mass Transportation Administration to hold 
this National Conference on Energy Contingency Plan-
ning in Urban Passenger Transportation to examine 
transportation issues related to energy contingency  

planning, the current status of such planning, ar3 
the private-sector rolii in the event of a future 
energy shortage. 

To examine these issues in detail the conference 
was divided into seven sessions: (1) Energy Over-
view, (2) Energy Contingency Plan Implementation 
Experiences, (3) Energy Scenarios, (4) Workshops on 
Strategies, (5) Issues in Energy Contingency Plan-
ning, (6) Workshops on State and Local Planning, and 
(7) The Private Sector Role in Energy Contingency 
Planning. The discussions from the workshops were 
summarized in a wrap-up session on the last day of 
the conference. 

This report is a summary of the proceedings of 
the conference. Included in Part I are the recom-
mendations of the conference. Workshop summaries 
are included in Part II. Part III consists of the 
resource papers and presentations prepared for the 
conference. Workshop participants and biographical 
information on the Steering Committee are given in 
Appendixes A and B. 

VII 
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Conclusions and Recommendations 

The final product of the Conference on Energy Con-
tingency Planning in Urban Areas is a summary of 
recurring themes throughout the 3 days of discussion 
and a set of recommendations for each level of gov-
ernment. 

CONCLUSIONS 

An energy emergency could occur at any time and it 
is useful to have contingency plans already pre-
pared. The goal of energy contingency planning in 
urban transportation is to maintain necessary mobil-
ity during an energy shortage. With national policy 
directed to a free-market rather than an allocation 
approach, the anticipated role of the federal gov-
ernment is that of facilitator rather than control-
ler or provider. 

There is a need for reliable and timely informa-
tion at all levels of government. Timely information 
should be disseminated to the general public, the 
private sector, and most importantly, to the mass 
media. Existing communication mechanisms need to be 
substantially improved and tested for operation 
during emergencies. Information on fuel supply and 
transportation services needs to be widely shared 
among all interested agencies and groups. There is 
also a need to develop mechanisms to soften the most 
severe economic disruption due to either fuel short-
ages or free-market price escalations. 

Arrangements should be made now, rather than when 
an emergency occurs, for a variety of necessary 
activities that may be desirable to implement as 
contingencies. Examples include elimination of 
regulatory barriers for private transportation ser-
vices, contracts for fuel supply to providers, and 
contracts for supplementary transit services. 

Subsequent to the energy crisis of 1979, there 
has been a decline in efforts related to energy 
contingency planning. Little work is currently 
being done on the preparation of energy contingency 
strategies at all levels of government because of a 
reduction in funds for contingency planning and a 
general lack of urgency on the part of government 
officials due to stable energy prices and an ample 
fuel supply. 

Although some states are updating their energy 
contingency plans, they are not taking into account 
the impact of decontrol. Therefore, • most local and 
state energy contingency plans are not consistent 
with current Department of Energy (DOE) policy which 
relies on free-market forces in the event of a 
crisis. This failure is due to a lack of understand- 
ing of how the free-market system would operate in a 
contingency situation and a lack of credibility for 
such an approach. 

The impact of deregulation on energy contingency 
planning has been negligible. The reason for this 
lack of impact is that under a free-market approach,  

as prices rise, economic hardships will be imposed 
on low- and moderate-income individuals; this would 
result in a substantial loss of consumer purchasing 
power, reduction in gross national product (GNP), 
and serious economic disruptions. In addition it 
would impose severe budget problems as well as 
supply problems on the public service sector, and 
eventually the federal government would be relied on 
to provide economic relief. Under severe conditions 
many believe that the free-market approach would be 
abandoned and the federal government would intervene 
in the market with allocation controls. These un-
certainties in the federal government's actions have 
forced state and local governments to retain and 
update contingency plans on the basis of government 
interaction rather than a free-market approach. 

The best strategies are those that also make 
sense in normal times as well as during emergency 
conditions. These strategies include the following: 

Enhanced fuel storage 
Assured supply agreements 
Intergovernmental cooperation 
Contract for fuel storage 
Fuel futures market trading 
Fuel purchasing arrangements 
Modified fuelpurchasing procedures relevant to 
market conditions 

it has been stated that no one sector is capable 
of solving the problems created during an energy 
crisis. This suggests that joint cooperation is 
required among all sectors. 

The experience of General Motors (Industry and 
Local Government Cooperation on Energy Strategies, 
Hood, Part III, Session 1 of these proceedings) and 
other private industry (The Private Sector in Energy 
Contingency. Planning, Cox, part III, Session 7 of 
these proceedings) indicate that a considerable 
length of time and effort is required to develop the 
necessary working relationship between the private 
and public sectors in developing meaningful contin-
gency plans. Regardless of the length of time, this 
process can be extremely beneficial in improving mo-
bility measures and also in lessening the economic 
impact of high fuel prices. The results of joint 
cooperation can be realized in developing improved 
methodologies for analyzing the impacts of energy 
shortages and in further developing employer strate-
gies for improved mobility such as company sponsored 
van pools, express bus services, company sponsored 
transit subsidies, and emergency ridesharing match-
ing service. 

The role of state and local governments would 
include four critical concerns in an energy emer-
gency: (a) relieving economic hardships, (b) provid-
ing timely and accurate information, (c) developing 
greater cooperation with private industry, and (d) 
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providing backup strategies in the event the free-
market approach fails to work effectively. 

RECOMMENDED FEDERAL ACTIONS 

Economic response measures (recycling and 
debiting excess profits on fuel during a crisis) 
should be codified to mitigate the most serious 
economic disruptions that might arise either from a 
fuel supply shortage or from a major price increase 
under a free-market approach. These economic re-
sponse measures should be enacted and made fully 
operational on a standby basis as soon as feasible. 

Efforts by the Department of Energy (DOE) to 
disseminate information should be intensified, par- 
ticularly to assure that state and local governments 
are aware of what the federal response is intended 
to be in an energy emergency. Regular mechanisms 
should be established for such dissemination as soon 
as feasible and interested agencies and groups 
should be kept informed of progress in implementing 
these federal response measures. 

To build credibility, the process by which 
information is disseminated should be isolated from 
potential political manipulation insofar as practi-
cable to assure that objective data are disseminated 
automatically and on a regular basis, crisis or no 
crisis. 

Legislation and regulations should be pre-
pared as soon as feasible to implement the Adminis-
tration's proposed block-grant program and the with-
holding tax-reduction program. 

S. The Strategic Petroleum Reserve (SPR) should 
be filled as quickly as economically feasible to 
take advantage of current lower prices, but filling 
at such a rapid rate that prices would escalate 
substantially should be avoided. Plans for use of 
the SPR should be formulated and these plans should 
be communicated to all interested parties and to the 
public. 

A synthesis of experience is needed from the 
last two energy crises and the contingency planning 
that has been conducted. Research is required to 
extract useful material from the vast amount in pub-
lished reports and in unpublished sources. 

Research and demonstrations are needed to 
establish monitoring programs to determine the 
changes that are taking place now as a result of 
current conservation activities, and perhaps more 
importantly, to determine the changes that will take 
place during future crises and the response measures 
needed. 

B. A synthesis of scenario analyses and projec-
tions is needed now and periodically in the future. 
The wide variety of scenarios developed and fore-
casts that have been made and are being made should 
be compared and critiqued by authoritative reviewers 
to provide state, local, and private groups with 
assessments of the approximate probabilities of 
various levels of shortfall, associated price in-
creases, and other impacts. 

9. The U.S. Department of Energy and the U.S. 
Department of Transportation should work with state 
and local governments and transportation agencies to 
establish fully operational emergency communications 
systems that provide up-to-the-hour data on fuel 
supply, prices, and other critical information. 

RECOMMENDED STATE ACTIONS 

1. State energy contingency plans should be 
reviewed in the light of federal policy. Although  

many states may understand the Administration's 
position regarding reliance on the free market, 
states may be well advised to recognize that this 
policy could change as a result of congressional 
action, a change in administration, or political 
pressure. Therefore state plans should address how 
the state will react under both free-market condi-
tions and scenarios that involve price controls and 
government allocation of fuel supplies. 

State governments should establish effective 
communications with local governments and the pri-
vate sector and should involve them in all relevant 
aspects of the contingency planning process. 

States should develop effective mechanisms 
for communicating with the public and should work 
with the mass media to develop plans for communica-
tion during energy emergencies so that the media 
know where to obtain information during emergencies 
and are aware of the importance of its potential 
role in maintaining calm and order. 

States should be prepared to implement set-
aside programs and to develop predetermined criteria 
and data sources for deciding when to implement such 
programs. 

State barriers to the entry of private trans-
portation providers should be removed, at least on a 
standby basis, to make available as many resources 
for mobility as possible during an energy emergency. 

Plans should be made, in response to federal 
economic response measures, for the distribution of 
such assistance as may be made available from fed-
eral sources, such as specific programs for use of 
block grant funds and other programs to mitigate the 
impacts of emergencies on low-income and transit-
dependent people. Similarly, plans should be made 
for effective use of additional revenues that may 
become available due to fuel price increases in 
states that have ad valorem fuel taxes. 

Staff resources are necessary at the state 
level to develop operational contingency plans. The 
federal government should not be relied on for staff 
work or grants to support such planning. 

RECOMMENDED LOCAL ACTION 

Private sector employers and private service 
operators should be involved in the planning process 
from the beginning. 

Local barriers to the entry of private bus, 
taxi, and other transportation providers should be 
removed, at least on a standby basis, to make avail-
able as many resources for mobility as possible 
during an energy emergency. 

Transit agencies and ridesharing agencies 
should identify both internal and external resources 
to help provide mobility during an energy emergency. 
Local planners need to think broadly about all po-
tential means of moving people in addition to con-
ventional transit and ridesharing programs. 

Effective communication should be. established 
at the local level among governments, the private 
sector, the public, and the mass media. 

Local governments and transit operators 
should have contingency plans ready to implement for 
either free-market scenarios or price and allocation 
control scenarios. 

Staff resources are necessary at the local 
level to develop operational contingency plans. The 
federal government should not be relied on for staff 
work or grants to support such planning. 
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Workshop on Fuel Supply Strategies 
Jacqueline Swyer, chairman 

Richard Steinmann, reporter 

Alternative strategies to ensure fuel supplies for 
transit and other local government operations in an 
emergency were examined in this workshop. Discus-
sion focused on the resource paper, Fuel Supply 
Strategies: A Local Perspective, by Swyer (Part III, 
Session 4 of these proceedings). 

Alternative strategies discussed included: 

Enhanced fuel storage obtained by purchase 
or lease of existing storage facilities or 
construction of new facilities. Such fa-
cilities could be either centralized at a 
single location or decentralized at sev-
eral locations (e.g., individual bus 
garages). 
Assured supply agreements including options 
to buy fuel in prespecified quantities. 
Intergovernmental cooperatives designed to 
increase the buying power of local agencies 
by presenting a unified, larger purchaser 
to the marketplace. 
Contracting with suppliers for fuel storage. 
Trading (hedging) on the fuel futures 
market. 
Making fuel-purchasing arrangements with 
current suppliers. 
Changing fuel-purchasing procedures to 
ensure that the procurement process and 
contract terms are relevant to the market. 

These strategies were discussed in terms of the 
new environment of decontrol. Because allocation 
rules are no longer in effect market-based strate-
gies must be pursued. 

It was concluded that no single strategy could be 
recommended for use by all agencies, but that all 
strategies were reasonable. The feasibility of any 
given strategy will depend on specific local condi-
tions. It was recommended that individual organiza-
tions review the foregoing alternatives and select 
the best, based on an assessment involving explicit 
estimation of expected costs and benefits given 
local conditions.. Selection should be . based on 
estimates of the likelihood and size of various 
energy shortages. 

Workshop participants concluded that the best 
strategies for ensuring fuel supplies are those that 
make sense in the absence of an energy emergency. 
For example, enhanced fuel storage that results in 
savings in normal times, because it allows for bulk 
purchases, may be more effective than other strate-
gies that are beneficial only when an emergency 
occurs. 

In the absence of price controls, workshop par-
ticipants were uncertain how the price increases 
likely to occur in an energy emergency should be  

handled in contingency planning. Further analysis 
of this question was recommended. 

Despite decontrol and implications that a market-
based approach to energy emergencies obviates the 
need for federal government intervention and plan-
ning of any kind, workshop participants believed 
that local planning to ensure availability of fuel 
supplies was still an absolute necessity. partici-
pants were unsure about whether any plan was being 
developed to handle an emergency under the current 
scenario of decontrol. presumably, if the impact of 
an emergency is an incrçase in fuel prices so that 
anyone with sufficient funds could obtain all the 
fuel desired, planning should focus on financial 
issues rather than on logistical issues. However, 
because information on the true implications of 
emergency scenarios under decontrol is sparse, par-
ticipants believed that confusion was likely to con-
tinue. Also, considerable skepticism was expressed 
about the likelihood that a market-based response in 
an energy emergency would not be replaced by alloca-
tion and controls when the magnitude of the price 
increases and related economic dislocation were felt 
and political pressure ensued. 

Workshop participants believed strongly that an 
important reason for the failure of current local 
energy contingency planning was a lack of relevant 
new information, particularly from the Department of 
Energy (DOE). Participants believed that a major 
cause of the problem is the reliance by DOE on state 
energy offices as a source for this information. 
The needed information is simply not getting to 
state departments of transportation, transit oper-
ators, and local governments. The reason for this 
lack of communication is a lack of resources (staff) 
at the state energy offices to disseminate the in-
formation effectively. Participants strongly recom-
mended that DOE review this issue and take steps to 
ensure that information is more widely disseminated, 
especially to agencies where energy contingency 
planning is likely to occur. 

Workshop participants also concluded that most 
local- and state-level planning is not yet occurring 
in a way that is consistent with current DOE policy 
to rely on a market-based response mechanism. In 
addition to the information problem noted previ- 
ously, participants believed that the lack of speci- 
ficity of responses by DOE beyond "relying on the 
market" has caused a lack of credibility for the 
free-market approach. The skepticism about the 
staying power of this approach, once an energy emer-
gency occurs, was also cited as a reason for the 
inconsistency in DOE policy at the local level. 
Further dissemination of information by DOE and 
specific scenarios for market-based responses to an 
energy emergency was recommended. 

7 



Workshop on Ridesharirig and Other Operations Strategies 
Joanna M. Brunso, chairman 

The purpose of this workshop was to identify strate-
gies (Table 1) to maintain mobility during energy 
and transportation crises. The focus of the work-
shop was on developing strategies that can be used 
under the current free-market approach to regulation 
and allocation of fuel supplies. 

The initial discussion focused on understanding 
the effects of the current Administration's free- 
market approach as outlined by Winkler in the paper, 
Planning Ahead for Energy Emergencies: Whose Job is 
it Anyway? (Part III, Session 3 of these proceed- 
ings). It was noted that under the free-market 
approach gasoline would be purchased by those who 
were willing to pay for it, which would result in 
rapid price increases. The immediate response would 
be a reduction of demand for gasoline through con-
servation and reduction of travel. Thus the key 
issue would be one of equity impacts, meaning in 
this case that low-income groups, and to some extent 
middle-income groups, would be the most severely 
affected and might need both economic assistance and 
transportation assistance. The critical need will 
be to develop mobility strategies that can be used 
between the time that fuel prices have risen and the 
time an economic response is initiated by the fed-
eral government. 

Workshop participants discussed possible scenar-
ios and focused on two that were likely to occur 
under a free-market approach. The first scenario is 
that market forces would work swiftly, and, as has 
been discussed, the problem would be an economic one 
for those with below average incomes. The second is 
that some time after the initial event occurs that 
alters the supply of fuel, there would be a brief 
period where an imbalance would exist between demand 
and supply, most likely a result of the lead time 
necessary to adjust to increased refininq capacity. 
Thus there would be a 1- to 3-week period that would 
appear, similar to the 1973-1974 and 1979 energy 
crises. In a free market this would result in a 
phasing-in of several changes in travel--some people 
would persist in old travel patterns and some would 
change right away because they would have no discre-
tionary income to absorb the increased cost of fuel. 

Those who would be affected in different ways for 
both work and nonwork travel were identified as 
follows: 

Current transit dependents: Impact due to 
increased loads so that transit may not be 
able to pick up everyone during peak hours. 
Single-occupant vehicle drivers: 

1. Those who must shift to transit, those 
who can shift and, those who cannot shift 
because of special requirements (drop off 
child at day care, etc.). 

Those who choose to shift to transit. 
Those who continue as single-occupant 

drivers, dependent on automobile (sales, 
etc.), reluctant to shift. 

Workshop participants discussed the analysis by 
Hart'gen (Part III, Session 3 of these proceedings) 
which indicated different responses by different 
groups of consumers; for, example, consumers' re-
sponses varied according to location, income, recent 
previous response, and normal household mobility. 
patterns. Strategies for increasing the mobility of 
these groups need to be as flexible as possible. 

Because of the free-market environment and the 
need for flexibility in mobility, the role of the 
federal government as a regulator was discussed. To 
ease the impacts of fuel price increases, the gov-
ernment could control the price increase so that the 
price would rise evenly and at fixed intervals, 
which would allow more time to work out changes in 
mobility. This approach would provide an incentive 
to petroleum producers to cut production which would 
result in even greater price increases. Likewise 
most participants believed that the power of govern-
ment to tax price increases merely increased the 
economic consequences and thus would be unwise. 

CONCLUSIONS 

Workshop participants developed strategies to in-
crease mobility (Table 1). Some of these strategies 
are conventional and others are unusual. It was 
noted that there are many groups concerned, includ-
ing transit agencies, ridesharing agencies, private 
suppliers, consumers, employers, and the federal 
government. The proper role of the federal govern-
ment should be that of a facilitator. 

Consumers can be quite flexible and there are 
many alternatives they can devise for themselves; 
however, they may be unaware of the full range of 
possible alternatives. 

Information should be widely disseminated to 
ensure that it reaches those who can best use it. 
Information disseminators should include traditional 
agencies such as local governments, metropolitan 
planning organizations (MPOs), transit agencies, 
ridesharing agencies, police, press, and such non-
traditional groups as churches, schools, shopping 
centers, volunteers, and service-oriented organiza-
tions. 

One objective of the strategies in Table 1 is to 
unleash the power of private enterprise by removing 
the barriers to free entry into transportation by 
private citizens and cooperating agencies. Agree-
ments to remove these barriers should be sought now 
by those affected and by local governments. 



Table 1. Strategies to increase mobility. 

Strategy 	 . 	 Problem 

Transit 
Maintain service 
Move buses from marginal routes 

charter additional buses 
Use school buses 
Use school buses for feeder to major routes 
Use church buses for feeder to major routes 
Use social service vans 
Refurbish older buses 
Defer maintenance 
Introduce steep fare increase to pay for additional cost and 

dampen demand 

Measures, to augment transit and assist automobile-dependent consumers 
Authorize hitchhiking 
Share-a-ride taxi 
Independent jitney service 
Areawide ridesharing services 

Employer-based rideshsring 
Park-and-pool lots 

Employer actions 
Ridesharing matching 
Alternate or flexible work hours 

'Compressed 4-day workweek 
Coordinate with adjacent employers 
Provide company motor pool for carpools 
Establish vanpool service 
Promote bicycle use 
Information dissemination (e.g., gasoline availability and transit routes) 

Over capacity 
Disruption of consumers' confidence in transit (routes 
may now be profitable, however) 

May not be in sufficient supply 
Need prior agreements 
Need prior agreements 
Need prior agreements 
Need prior agreements 

Relax insurance restrictions 
Regulation required 

Funds required to establish 
Time required to establish 
Not as effective as employer service 

Neighborhood end 
Establish residential-end coordinators 

Recruit volunteers—housewives, senior citizens 
Service or civic groups, churches 

Establish park-and-pool locations 

Nonwork strategies 
Use merchants as facilitators 
Shopping centers provide bus service Expand existing services 
Transit service with focus on shopping centers Time to plar) routes 
Van service for intersuburban routes Prior'agreement with employers 
Jitney service Remove regulatory barriers 
Share-a-ride taxi 	 . Remove regulatory barriers 
Bus service provided by churches Need information 
Bus service provided by social service agencies Need information 
Bicycle locked storage at shopping centers Need information 

Preparation needed 
Prepare a list of strategies 
Remove barriers to private entry 
Relax insurance provision 
Allow media free access to all information; e.g., gasoline availability, 
transit service, and suggested strategies 

- State governors should be prepared to remove barriers in an 	 ' 
emergency 	 - 



Workshop on Strategies for Calm and Order 
Thomas F. Humphrey, chairman 

Before workshop participants focused on strategies 
for calm and order, they discussed a hypothetical 
situation that would exist if an energy emergency 
occurred. The following assumptions were made: 

A substantial petroleum shortfall exists (at 
least as severe as the one caused by the 1973-
1974 Arab oil embargo, but perhaps worse). 
A free-market environment exists with no price 
controls and no allocation regulations. 
Gasoline prices increase within a matter of 
weeks to the market clearing level, so that no 
lines would exist at gasoline stations. 

All participants agreed, however, that there 
would be lines at gasoline stations at the beginning 
of the shortfall and that panic and confusion would 
again exist. Based on the price elasticities de-
scribed by Dorfman (1), the price of gasoline would 
at least double and possibly triple, depending on 
the severity of the shortfall. (If a 15 to 25 per-
cent shortfall occurred, the price of gasoline would 
rise to between $3 and $5 per gallon.) 

Based on the foregoing assumptions, the following 
effects would be experienced: 

There would be no lines at gasoline stations 
except where the free-market distribution sys-
tem failed. 
Gasoline stations would maintain their normal 
hours of operation. 
Those who could afford to pay the price could 
purchase all the gasoline they needed. 
Those who could not afford to pay the increased 
price would substantially reduce their demand 
and seek other options for travel. 
There would be a substantial loss in consumer 
purchasing power, a reduction in the gross 
national product (GNP), and serious economic 
disruptions. 
Providers of essential public services (e.g., 
police, fire, and transit) would face severe 
budget problems. 

STRATEGIES 

Workshop participants concluded that local govern-
ment agencies and authorities will most likely re-
ceive the brunt of the demand from citizens and 
organizations to respond to the shortfall. Local 
government ordinarily is responsible for the actions 
that will be taken and can best handle the responses. 

However, this does not mean or imply that state 
and federal government agencies and the private 
sector should not be involved. On the contrary, 
they must also play a key and continuing role in 
developing and implementing strategies. 

The following strategies are essential, based on 
the preceding discussion: 

1. provide accurate, credible, and timely infor-
mation before, at the onset, and during an energy 
emergency. This is probably the most important 
action that must be taken to maintain calm and 
order. In order to provide such information it is 
necessary that: 

The federal government be prepared to provide 
necessary information to the states concerning 
the national and international situation, 
State government be prepared to disseminate 
national and international information and have 
up-to-date information on the state and adjoin-
ing states, 
Local government be prepared to work with state 
agencies and the private sector to use the 
information and provide updates of local Situa-
tions, 
The private sector be prepared to cooperate 
with state and local agencies, and 
The media obtain and accurately disseminate 
information at hand and dispel false rumors. 

The reason for the preceding strategies is to com-
municate with the public as quickly as possible at 
the onset of an energy emergency. This will require 
that the media also participate in the planning 
process early and that there be a single source of 
information. The type of information to be made 
available by appropriate levels of government in-
cludes: 

The degree of the petroleum shortfall, its 
causes, its likely duration, and any other 
information to ensure that the nature of the 
situation and the problems to be faced are 
known. 
The expected imrcts  on available fuel supply, 
anticipated prices, anticipated economic im-
pacts, and government actions that will be 
taken. The actions include: tax rebate plans 
or other economic actions taken to offset eco-
nomic disruptions; use of the Strategic Petro-
leum Reserve (SPR) and how this will affect the 
situation; availability and use of a state 
set-aside (if a state has established such a 
program); and impacts of other government ac-
tions. 
A description of the government actions and 
assistance to be provided to individuals and 
organizations to cope with the shortfall and 
price increases (item 3). 

2. Pre-shortfall actions must take place. If an 
energy emergency occurs, there will be relatively 
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little time to plan a course of action. Thus, it 
would be wise to develop a contingency plan, even if 
it is simply placed on a shelf for now. However, 
whether or not a contingency plan is available, the 
following actions should take place before the onset 
of an energy emergency: 

Establish the necessary communication links 
between federal, state, and local agencies; the 
private sector, including suppliers, employers, 
and so forth; the utilities; public service 
agencies; the media; and all other individuals 
and organizations that must be involved in 
providing accurate, credible, and timely infor-
mation. 
Establish state and local procedures for dis-
tributing and dealing with additional resources 
that might become available as a means of off-
setting severe economic impacts, for example, 
block grants and tax rebates. 
Establish state procedures for dealing with 
supply "cushioning" actions that might be 
available, such as the use of the SPR and state 
set-aside. 
Indicate examples of energy-efficient travel by 
promoting and implementing programs for ride-
sharing and transit enhancement. 
Indicate economic impact analysis to determine 
the kinds of new problems that will exist and 
consequently the kinds of new responses and 
strategies that will be necessary. 

3. Actions should be taken at the beginning of 
and during a shortfall. The coping measures that 
will be appropriate are not new or startling but 
they are. important. They include: 

The many transit, paratransit, and ridesharing 
actions that are available. 
Complementary actions, such as staggered work 
hours and other actions that may be necessary 
to offset the overwhelming demand for transit. 
implementation of supply cushioning actions 
such as use of SPR, state set-aside, and so 
forth. 
Implementation of economic measures, such as 
tax rebates, block grants, and so forth. 

There are other actions that can also be con-
sidered to show that "government is doing some- 
thing." These might include the use of odd-even 
gasoline purchase plans, for example. However, in 
the environment of the free market, with no price 
and allocation controls, it will not be appropriate 
to impose measures to reduce demand (which was the 
response in 1973-1974 and 1979 as a way of reducing 
lines at gasoline stations). Although lines may 
form in the early stages of the shortfall, prices 
will rise fast enough to guickly eliminate those 
lines, but other severe economic impacts will ensue. 

It is interesting to speculate about the politi- 
cal environment that might exist under the assump-
tions presented. The possibilit.y exists that a 
Congress and a President could decide to reimpose 
price controls and allocation regulations. This 
could create other problems; thus, it is in the 
interest of state and local governments to examine 
several scenarios in a preplanning phase. 

CONCLUS IONS 

Little work is currently underway at the federal, 
state, or local levels of government to prepare 
transportation contingency strategies. Because of 
funding cutbacks, much of the governmental expertise 

that had been developing is being lost. The continu-
ing work within transportation planning agencies had 
tended not to involve implementation agencies, so 
the current level of preparedness in the field is 
lower than it was in 1979. During the 1979 crisis 
the nation was almost totally unprepared. Many 
strategies were considered and some were adopted 
that were actually counterproductive; it was only 
because the shortfall was slight and did not last 
long that serious problems were avoided. 

If no prior preparations have been made, the only 
responses available to states are a limited number 
of transportation coping measures. If a state makes 
sigrrificant advance preparations for coping measures 
or quick implementation measures during a petroleum 
shortfall, or initiates substantial conservation 
measures (a situation that currently exists nowhere 
in the United States), serious hardships could be 
prevented under a significant petroleum shortfall. 

Preplanning and implementation of coping measures 
would have benefits that far outweigh the modest 
costs involved. But, it must be recognized that the 
damage to the economy and - to social stability caused 
by a significant shortfall in petroleum goes far 
beyond the potential for mitigation offered by 
quickly implementable coping measures. 

From the perspective of a state government, it- is 
important to consider the range of possible problems 
that might occur and the implementation environments 
that might be established by world situations and 
federal actions beyond state control. In this re-
gard, it is necessary for the state to (a) develop 
the capacity to monitor the economy of the state, 
(b) develop adequate capability to predict the re-
sponses of the state economy to significant 
petroleum price increases, (c) determine the prob-
lems that might occur in a petroleum shortfall, and 
(d) determine the impact on governmental operations 
and tax revenues. T1ose types of analyses are neces-
sary in order to develop strategies to deal with the 
problems that could emerge. 

This type of serious planning is currently not 
occurring at the state level, but it is difficult to 
see how states can make significant headway in con-
tingency planning without much stronger activity at 
the federal level. Based on the discussions in the 
workshop, it is recommended that: 

States should be encouraged to develop coping 
measures -and implement coping and conservation 
strategies that are capable of expansion in 
emergencies. 
States should be encouraged to do more funda-
mental economic and governmental contingency 
planning, focusing on the economic consequences 
of fuel disruptions. 
The federal government should work with the 
states to devise appropriate strategies to deal 
with the possibilities of petroleum shortfalls 
and make the implementation preparations neces-
sary to make effective strategies feasible. 
The private sector should be encouraged to 
consider the problems of a severe petroleum 
shortfall and the kinds of strategies that 
firms might consider implementing to mitigate 
these problems. 
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Workshop on State and Local Planning 
Earl C. Shirley, chairman 

STATUS OF STATE AND LOCAL ENERGY CONTINGENCY PLANS 

The status of state and local energy contingency 
plans is mixed. Some plans have been updated, others 
are gradually being developed, and many seem to be 
in a state of limbo. Of those that have been or are 
being updated, some do not fully reflect the impact 
of decontrol. The California plan is a good example. 

Among the problems encountered in updating energy 
contingency plans were the following: 

Confusion or turf concerns among governmental 
entities--an institutional problem. 
Lack of funding--a priority problem. 
Lack of personnel--a priority problem. 
Lack of direction from the U.S. Department of 
Energy (DOE) as to what should be covered in 
the updated plans. For example, should they 
include community fuel uses such as utilities? 
Lack of urgency due to a perceived fuel surplus 
and lower prices. 

Among the pertinent new issues that should be 
recognized in updated contingency plans are the 
following: 

. Income recycling. The question of equity in 
a free market is of primary concern. Recommendations 
for identifying need and enabling distribution. 
should be a part of the plan. 

Private sector. A greater role for business 
and industry is essential. The private sector should 
be fully involved in the energy contingency planning 
process from the outset. 

Failure of the free market. In the event 
that the free market fails to work, backup strate-
gies such as allocation should be thought out and 
recommended for implementation. The Wisconsin plan 
is a good example. 

Border problems. States should recognize the 
political issues associated with possibly different 
policies in neighboring states. 

MECHANISMS FOR PLAN IMPLEMENTATION 

Workshop participants were concerned about mecha-
nisms for implementing contingency plans and at- 

tempted to focus on mechanisms that lend themselves 
to the free-market approach. Among these are: 

A clear assignment of responsibility to the 
entity engaged in-contingency planning. 
An advisory task force with heavy private sec-
tor representation. 
Funds for staff and operations such as print-
ing. Funding could be obtained through legisla-
tion or from such sources as an initial charge 
levied on rideshare participants. 
Use of existing neighborhood groups, clubs, and 
associations to make arrangements for dissemi-
nating information and for ridesharing activi-
ties. 
Provide the opportunity for people to make good 
decisions concerning fuel conservatiàn that 
help them maintain adequate mobility. 
Use of neighborhood gathering places (e.g., 
grocery stores) for disseminating information. 
Florida printed hurricane information on gro-
cery bags. The same medium could be used in an 
emergency situation. 
Reserve the use of mandates for preserving 
order (e.g., odd-even gasoline sales). 

Private Sector Role 

The most important concern is that private sector 
business and industry be involved in energy contin-
gency planning immediately through such mechanisms 
as task forces and steering committees to ensure 
maximum participation. Goals should be clearly 
stated and the benefit and self-interest aspects of 
participating should be stressed. Where union orga-
nizations are well structured they also should par-
ticipate. 

The private sector should have a large role in 
planning at the local level. Local government has a 
significant interest in keeping industry moving and 
maximum cooperation should result at this level. 

Throughout the workshop the issue of societal 
structural changes due to economic hardship continu-
ously recurred. The participants believed that, at 
some point as the cost of fuel rose during a short-
age, mobility would become less important than eco-
nomic dislocation. This should be recognized when 
contingency plans are being developed. 
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Workshop on State and Local Planning 
Sarah C. Michael, chairman 

Three issues were discussed in the workshop on state 
and local planning: emergency energy economic re-
sponse programs, institutional roles and contingency 
planning, and the need for technical information. 

EMERGENCY ENERGY ECONOMIC RESPONSE PROGRAMS 

If, under federal free-market policies and price de-
controls, contingency planners should be planning to 
mitigate economic hardships rather than identifying 
petroleum supply shortages and instituting programs 
such as gasoline rationing and fuel allocation, then 
who should be responsible for implementing economic 
hardship programs? Whose hardships should be ad-
dressed and what programs are available to meet 
these hardships? 

The federal government needs to clarify its 
economic response proposals. One current U.S. 
Department of Energy (DOE) staff proposal is to 
reduce federal withholding taxes to alleviate some 
'of the economic hardships of wage earners and to 
send federal block grants to the states to meet 
their particular economic problems caused by higher 
energy prices. Sources of federal revenues include 
the Windfall Profits Tax, which captures an esti-
mated 60 percent of oil price increases or proceeds 
from sales of the Strategic Petroleum Reserve. 

Based on the assumption that the states will 
receive federal block grants, each state should 
consider economic hardship relief programs. Existing 
programs and revenue transfer mechanisms that can be 
quickly implemented should be relied on. 

California has identified the Low-Income Energy 
Assistance Program as the preferred approach toward 
mitigating energy-related economic hardships. There 
are three aspects of this state-administered effort: 
(a) emergency cash grants to those facing life-
threatening energy emergencies, (b) direct cash 
grants to all eligible applicants, and (c) home 
weather izat ion. 

If broader coverage is desired to include the 
working poor, then the state could use the existing 
food stamp program to administer an energy-related 
economic hardship program. The primary emphasis on 
either approach is to quickly respond to the eco-
nomic hardships caused by higher energy prices and 
to put the money in the hands of the needy as soon 
as possible rather than establish a new administra-
tive process that responds to individual needs. 
Texas also stated that the Low-Income Energy Assist-
ance Program could be used during an energy emer-
gency. 

There was a debate about whether transportation 
providers and other programs should be eligible for 
federal economic assistance from block grants during 
an energy shortage to mitigate some of the increased 
costs. Some workshop participants believed that 
direct cash payments to low-income individuals and 

reductions in federal withholding or other taxes 
would be the best economic relief responses; others 
believed that groups such as transportation pro-
viders and employers should be eligible for economic 
assistance as well. 

All workshop participants agreed that the free 
market was preferable, particularly in promoting 
conservation now. Significantly higher energy costs 
will help to reduce energy vulnerability and conser-
vation will help to blunt some of the economic hard-
ships during an energy shortage. (For example, if I 
cut my gasoline costs in half from $40 to $20 a 
month by purchasing a more fuel-efficient car and if 
oil prices double during an emergency, my gasoline 
bill will again be $40 dollars a month; however, I 
am still better off than those driving gas guzzlers 
and now paying $80 a month.) 

some participants pointed out, however, that if 
ridesharing and transit are saturated or are operat-
ing at maximum levels, it will be more difficult to 
find other ways to cope during an energy shortage. 
There were a number of concerns about the restric-
tions on mobility and the impacts caused by reduced 
mobility because of higher fuel prices. 

INSTITUTIONAL ROLES AND CONTINGENCY PLANNING 

Many participants believed that there were no incen-
tives to undertake contingency, planning at the local 
level; that either the federal government or the 
state government needed to define the role of the 
local government in contingency planning. If energy 
contingency planning is to be undertaken by local 
governments, it needs to be integrated into current 
efforts, such as ridesharing, transit, and em-
ployers' programs, and existing mechanisms should be 
used. One suggestion was to have the U.S. Department 
of Transportation (DOT), FHWA, and UMTA require 
transportation providers and metropolitan planning 
organizations (MPO5) to identify in their overall 
workplans those actions they would take during an 
energy shortage and attach themas an addendum to 
their annual workplans. To be effective, however, 
contingency planners should have advance agreements 
with labor, insurance, and fuel supply contractors 
in place. More than just planning money is needed. 
There has to be funds available for implementation 
as well. 	 - 

NEED FOR TECHNICAL INFORMATION 

Probably hundreds of millions of dollars worth of 
studies have been conducted on energy contingency 
planning. The best of the studies should be synthe-
sized and made readily available. This is one im-
portant way that the federal government could im- 
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prove the availability of information for local 
agencies. Also there is a need for a central fed-
eral depository of energy contingency planning in-
formation, resources, and government contacts. 
Knowing whom to call for information during an 
energy emergency is critical. Despite all the fed-
eral cutbacks in contingency planning activities and 
programs, sharing information is an important on-
going function of government that will help to avoid 
some of the Costly mistakes made during past energy 
shortages. 

One of the most important themes of the workshop  

and the conference as a whole is the need to improve 
the -  exchange of information between the federal 
government, the states, the state energy offices, 
local agencies, metropolitan planning organizations, 
transportation providers, and private sector groups. 
No single group, government, or private, can solve 
the problems caused by an energy shortage. Sharing 
information with all the affected groups will allow 
everyone to be involved in managing the problems, 
whether 'on an individual basis or organizationally. 
This capability needs to be established and main-
tained. 
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Opening Remarks 
Wendell Cox 

It seems curious to be in the nationts  energy capi-
tal discussing energy contingency planning while 
gasoline prices are falling and supplies are plenti-
ful. Although we may feel secure today, it is in-
structive to recall the security that we felt before 
the 1973-1974 gasoline crisis and the events that 
followed. It is also useful to recognize that the 
Middle East, which continues to be important in the 
world energy supply picture, is by no means stable. 
It is not difficult to imagine a set of circum-
stances that could again interfere with energy 
supplies in the United States. Because of this un-
certainty, and because our urban areas are so eco-
nomically dependent on personal mobility, effective 
energy contingency planning is critical. 

AMERICAN URBAN AREAS TODAY 

There is a tendency to think of American urban areas 
as they were before World War II. If energy contin-
gency planning is to be effective, urban areas must 
be viewed as they are now not as they were pre-
viously. Specifically, urban land use and travel 
patterns have changed drastically with dispersion 
and reduced densities being the rule. 

Urban areas have become far less densely popu-
lated. This is the result of many factors, including 
post-war housing programs, inexpensive energy, the 
construction of highways, and tax policies that 
encouraged home ownership. In 1950 the urban areas 
of the United States contained approximately 
70,000,000 people and covered an area slightly 
larger than the state of Vermont (12,800 square 
miles). In 1980 the urban area population had risen 
to about 140,000,000, whereas the square miles 
covered by these urban areas exceeded the area of 
New York state (52,000 square miles). 

Despite the popular misconception, this disper-
sion is not best exemplified by the western cities 
in which it began, such as Los Angeles. The suburban 
developments that border Los Angeles are far more 
dense than those of the older eastern cities, so 
much so that if current trends continue, the Los 
Angeles urban area will become the most densely 
populated urban area in the nation by 1990 (it cur-
rently trails New York by about 300 persons per 
square mile). The situation was well illustrated 
during the 1979 energy crisis; it was revealed that 
per capita gasoline use was higher in suburban Long 
Island and in the Washington, D.C. area than in the 
Los Angeles area. 

These sparse residential patterns have been ac-
companied by a decrease in lobs and industry in the 
central cities. Although there has been substantial 
development in downtown areas, the trend of the last 
30 years has been toward suburban work locations. 
Urban work trip patterns are no longer radially 
oriented to central business districts (CBD) and  

industrial areas, but often are cross-suburbs, urban 
core-to-suburbs, or through the urban core. Because 
of the dispersion in work locations, there is no 
longer the great concentration of destinations that 
existed before urban sprawl occurred. The newer 
low- and medium-density employment locations have 
insufficient employment densities to justify usable 
levels of transit service; often they have just 
enough density to cause serious traffic problems. 

Transit service and transit markets remain strong 
to the extent that they are directed to the CBD. 
These markets are often so strong that there is 
insufficient room for all the patrons that would 
wish to ride public transit. 

All of this is to say that the city is a complex 
place in whióh we cannot expect a single solution to 
suffice in a future energy crisis. Transit service 
alone in its present form cannot be expected to fill 
the void. Where transit markets are strong, unused 
capacity is limited. Where destinations are insuf-
ficiently concentrated, such as in suburban employ-
ment locations, transit of the variety appropriate 
for dense urban corridors is simply not an effective 
solution. If energy contingency planning is to be 
realistic, it must be recognized that the contribu-
tion of transit, though important, is limited, and 
that a vast array of strategies is necessary to 
retain urban mobility in a future energy emergency. 

PREVIOUS ENERGY EMERGENCIES 

Government allocation programs were used to lessen 
the impact of the fuel shortage during the energy 
emergencies of 1973-1974 and 1979. It is generally 
believed that those allocation policies were inef-
fective and even contributed to the supply problems. 
In 1979 there was an unmistakable trend of fuel 
surplus and fuel shortage throughout the nation. 
The most serious problems were experienced in the 
Los Angeles area and in the large urban centers of 
the Northeast Corridor. In many other parts of the 
country there was no shortage at all. The fuel 
shortage was so severe in Los Angeles that fewer 
than five gas stations were open on one weekend. 
There was a persistent belief in LosAngeles that 
government was a part of the problem rather than a 
part of the solution. It is hard to imagine that a 
free-market approach for gasoline could have been 
more disruptive. 

IMPLICATIONS FOR ENERGY CONTINGENCY PLANNING 

What does all of this mean to energy contingency 
planning in urban areas? A number of important 
principles should be remembered: 

1. 	There are no simple answer s--Amer ican urban 
areas are quite. complex and meeting their needs in 
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any energy emergency will require multiple strate-
gies. 

Public transit lacks additional capacity in 
areas where it can be effective, and where it has 
capacity it cannot be effectively used for the ma-
jority of suburban trips. There are limits to the 
reliability of transit during an energy emergency. 

Existing resources must be used to the ful- 

lest in energy contingency planning, eliminating the 
need for additional public expenditures. 

During this 3-day conference we will examine the 
progress of energy contingency planning since the 
1979 energy emergency. of particular importance is 
the examination of the implications of the free-
market approacIi, now national policy, in addressing 
energy contingency planning. 



Session 1 Energy Overview 

Industry Perspective 

A. C. Anderson 

To provide at least one supplier's viewpoint, I will 
review some of my own experiences with emergency 
preparedness during the last few years. Although 
today there may be a so-called surplus of petroleum 
around the world and a glut, if you will (there is 
discussion of prices decreasing and they have to a 
certain extent), the economy is such that there 
continues to be fuel conservation efforts by the 
public. As a result we have seen the development of 
smaller vehicles where the mileage factor is impor-
tant. I also believe there is a carryover from the 
period when people were truly concerned about get-
ting enough petroleum products. 

Although some prices of petroleum products are 
still high enough to make people look at their 
monthly fuel bills and say, "Hey, we are going to 
have to conserve"--on the other hand, there is not 
really the same kind of public pressure or interest 
in conservation that existed in 1979 and early 1980. 

Actually, there is no better time to look at the 
energy problem than right now, at a time of calm. 
Care should be taken, however, in making such a 
comment because the Middle East is still unstable, 
and no one can predict what might happen in the 
region. Although the import level has dropped sig-
nificantly, some important crude is still imported 
from the Middle East--enough to cause serious prob-
lems if there is a cutback. When the interdependence 
of the United States with other allies around the 
world is considered along with U.S. obligations 
under certain agreements tfor example, the Interna-
tional Energy Agency (lEA) and some of the other 
arrangements with other countries), serious problems 
would develop if something should happen in the 
Middle East. So with that background, it is timely 
to examine the subject of energy contingency plan-
ning. 

During 1983--certainly a year of calm, I probably 
attended six or eight energy seminars, conferences, 
or workshops. Add to that the energy-related hear-
ings and the figure is probably closer to 16 or 18. 
The apparent reason for this is that on assuming 
office in 1981, the new Administration began to move 
toward a free-market approach. We totally support 
the free-market approach, but there are some minor 
adjustments that we think might be necessary to 
maintain a free market. This leads us to the mea-
sures that will be used in contingency planning, 
which is the subject of this conference. 

Let us review history first. Early in 181 the 
president terminated allocation controls on domestic 
petroleum. Later in 1981 the Emergency Petroleum 
Allocation Act of 1973, which authorized coupon 
rationing of gasoline, expired. Many of the states 
and metropolitan areas started examining their own 
contingency plans and thinking, "We are on the fir-
ing line here if anything happens." There was enough 
press coverage of possible energy problems to indi-
cate that there could be more problems in the fu-
ture. Having just recovered from the energy short-
ages of 1979 and 1980, state and local governments 
were extremely conscious of their obligations to 
their constituents. Certainly the people in politi-
cal office and in the administrations in the various 
states did not want to be unprepared if an energy 
shortage occurred. So in early 1981 the states 
started to develop contingency plans on their own. 

Shell Oil may have been more active in contin-
gency planning at the state level than some com-
panies because of having been through the shortages 
of the 1970s and having worked directly with state 
energy offices from the time of the 1973-1974 Arab 
oil embargo through 1979. As a result we started to 
visit the states in 1981 to find out what their 
plans were with respect to energy emergency pre-
paredness. State officials indicated, in many cases, 
that they had definite ideas about what they were 
going to do. Some' were in the process of developing 
regulations based on legislation already passed that 
gave the governor certain authorities. The wording 
in most of this legislation was quite nebulous, so 
it was up to the state energy office staff in many 
cases' to structure the governor's authorities (to 
act in an energy emergency) into a format that would 
give him the power to react effectively to emergency 
situations. 

In other states, officials were sitting back, (in 
1981) saying, "We are going to take a look at what 
the federal government is going to do. Maybe the 
government is going to do something, and frankly, in 
that case, we won't have to do anything." At the 
same time, there were only a few metropolitan areas 
actively working on energy contingency plans, but 
some of those that were active were just as effec-
tive as the states, and they were giving careful 
thought to their programs. Nevertheless, it was 
unusual to see local areas involved in energy con-
tingency planning to any great extent in 1981. 

10 
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Termination of the federal regulations in Septem-
ber 1981 resulted in the states becoming more active 
in energy contingency planning; however, many still 
thought the federal government was going to do some-
thing because the Congress was working on the Stand-
by Petroleum Allocation Act (SPAA). The SPAA would 
have given the President energy emergency powers and 
Congress tried to tailor the legislation so that it 
would not be as onerous as the previous controls. As 
was mentioned earlier, there was a general concensus 
that most of the problems experienced during the 
energy shortage of the 19705 were caused by the 
controls. 	 - 

However, the final SPAA was drafted in such a 
form that the President felt that he did not need 
energy emergency powers (particularly with a philos-
ophy of the free-market approach), so he vetoed the 
legislation in the spring of 1982. After the presi-
dential veto, more states and many of the metropoli-
tan areas became more active in emergency contin-
gency planning. 

In visiting the various state energy offices we 
were concerned that many different kinds of ideas 
were being drafted, and many state officials were 
thinking of some type of allocation and pricing 
regulations similar to the ones issued in Washington 
in the past few years. We could visualize approxi-
mately 50 different allocation and pricing programs 
throughout the United States. Recognizing the prob-
lems encountered with only one source of that kind 
of activity--the U.S. Department of Energy (DOE)--we 
were greatly concerned. 

The free-market attitude of the Shell oil Company 
stands firm. However, according to our analysis, it 
appeared that there might be some delay before the 
free-market pricing mechanism worked so that it 
dampened demand caused by high prices in an energy 
shortfall. Historically, the industry is Slow to 
react to sudden price increases in crude oil--maybe 
because of fear of public reaction--but there is a 
delay factor involved. In addition, there are some 
potential problems with the Strategic Petroleum 
Reserves (SPR). In 1981 we were depending on not 
only the free-market approach but we were also de-
pending on the SPR as the key tool for dealing with 
the problems of an energy shortage. The SPR still 
is the best method to use even though there is a 
possible delay. 

In the future, there will be tests to determine 
whether the SPR is truly an effective tool; but to 
be certain, the states were taking no chances, and 
the political realities were such that the states 
and the metropolitan areas were starting to become 
quite active in developing their own energy contin-
gency plans. 

We tried to work with the metropolitan areas by 
offering consultation if they wanted a supplier's 
viewpoint. We were willing to talk and we were 
seeing more and more state and local governments 
willing to have a dialogue with the oil industry. 
During our visits we found that people in the states 
and metropolitan areas were quite straightforward 
and professional. As we talked to the people in the 
Counties and some of the Cities, we were concerned 
about having not only 50 state programs, but if a 
program were developed in each metropolitan area 
within a state, a serious complication could de-
velop. Nevertheless, state officials were highly 
receptive to developing guidelines for themselves as 
well as for the metropolitan areas. This was helpful 
as far as we were concerned, and maybe on a national 
scale the states could develop a standard approach 
through the National Governors' Association (NGA). 

There is at this time a National Governors' As-
sociation Task Force on Energy Emergencies, and 
again, it is encouraging that they are willing to  

work, not only with the federal government (assist-
ing the states in a coordinating capacity), but also 
with industry and consumer groups and anybody that 
can participate profitably and contribute something 
to their effort. 

The petroleum industry is heading in that direc-
tion too. We may be a little slower than the NGA, 
but increasingly companies are moving toward similar 
positions with regard to state energy contingency 
planning as well as local and metropolitan planning. 

Let me describe the states' current activities. 
Most states are looking at the free market and are 
willing to let it work as long as possible. They 
are also considering the part to be played by the 
SPR; but the concern, as I said before, is that 
there may be some delay. Therefore the states are 
looking at public communcation and public informa-
tion programs to increase public awareness. One of 
the biggest problems during past energy shortages 
was the potential for public panic. The public 
perception that consumers were not going to be able 
to get gasoline on weekends is a good example. Once 
that perception became widespread, the lines that 
started appearing at service stations on Thursday, 
Friday, and Monday got longer and longer. People 
were worried about whether they would be able to 
drive on the weekend and whether they could get to 
work on Monday. 

Eventually, long lines became a problem at ser-
vice stations all week. The panic factor also played 
a part in people topping off their tanks. When you 
start moving an average of maybe one-third to one-
half a tank of gasoline around in every car as the 
norm and then boost it to almost a full tank, a 
considerable amount of gasoline is consumed, which 
causes some of the problems previously discussed. 

Every state that we visited has worked on a pub-
lic information program in an effort to avoid panic 
buying in any future shortage. They hope to allay 
the fears of those suppliers who might be reluctant 
to release supplies into the market as needed. 
State officials are working on conservation measures 
and demand-restraint measures such as speed limits 
and thermostat controls. Supply enhancement measures 
also are being examined which might mean that some 
environmental restrictions will have to be waived so 
that refineries can produce more petroleum products. 

States are also considering advisory councils as 
part of a new approach to energy regulations and 
contingency planning. The idea was discussed before 
but now people are starting to take action and sug-
gest that industrial users, consumers, and suppliers 
be included on advisory councils. Government offi-
cials (state and local) are saying, "We need advice 
as to just how serious the situation is because 
misinformation was one of the biggest problems in 
the past." 

I can recall in Houston the TV news helicopter 
flying over the Gulf of Mexico and taking pictures 
for the evening news of tankers anchored. They had 
no idea of the normal distribution system, but they 
would say "All those tankers are full and they are 
just sitting out there waiting for the price to go 
up." The people who have waited in line for gasoline 
do not like to hear such stories. The oil companies 
got a lot of flak during the energy shortage but so 
did the people at the state level. 

There were many problems during the energy short-
age and much pressure on state officials and the 
petroleum industry. States were, of course, trying 
to work within the framework of federal government 
regulations during the shortages, and so was the 
petroleum industry, but there were restrictions that 
compounded the problems. 

There is always a possibility that there could be 
regional or local metropolitan shortages, that is, 
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localized shortages within a state. There is con-
cern about terrorism, natural disaster, and many 
events that might prompt a state to unilaterally 
implement some of the measures discussed. The mea-
sures discussed so far are not considered to be 
controls, really. I will mention one other measure, 
however, that is a kind of relief valve; it has 
solved (and may continue to solve) some of the 
short-term problems. 

One example of this measure might be emergencies 
or hardship situations where the transit system 
needs fuel. Assume the transit system is adding 
equipment and suppliers have cut back to 80 or 90 
percent of normal use. Also, the system has taken 
on an additional load because people are not driving 
their cars. There is no fuel available for whatever 
reason. It is evident that the transit system has a 
problem. To help resolve this problem there is a 
special emergency measure called the set-aside pro-
gram or an emergency pool of fuel. We support this 
concept on a limited basis and for emergencies only. 
If it is needed and is activated (by the governor) a 
considerable amount of pressure can be taken off the 
system. State-industry cooperative use of a set-
aside program can solve a fuel shortage problem 
quickly because its use is so close to the normal 
free-market distribution. As an emergency tool it 
uses the oil suppliers normal equipment and distri-
bution system. 

To briefly explain set-aside: when the governor 
declares an emergency, all suppliers hold aside 2 or 
3 percent of their fuel. Whoever has a true emer-
gency can be helped because the supplier is in-
structed to take care of the emergency. As noted 
before, good communication is important because if 
there is a state set-aside emergency pool, the met-
ropolitan areas or the transit companies do not have 
to call suppliers to see where they stand. Also, 
hardship cases are not saying, "I cannot get it from 
my supplier--can you serve me?" Instead, they can 
go to the state and state officials can say to the 
fuel supplier (oil company), "Please take care of 
your customer." The state would authorize a certain 
amount of fuel from the set-aside or emergency pool 
because it would be for a special purpose, not just 
an Open-ended account. The state would require 
requests from consumers with emergency needs to be 
specific and justified. Of course, the transit 
company is not the only group that might need emer-
gency fuel; there is a whole range of user-types, 
which might include farm interests or one particular 
farmer, an area of the state, or lines at service 
Stations. Many emergencies could occur; the possi-
bilities are limitless. 

One of the dangers here is that we have seen some 
states considering establishing a priority system 
for allocating emergency fuel where the top priority 
list would include the transit company, the hospi-
tal, the police department, the fire department, and 
the ambulance service. This approach can become 
complicated because of the difficulty in defining 
priority. If someone is just outside the definition 
of a priority, there can be delays in solving the 
problem. Once a priority customer receives a certain 
amount of emergency fuel, he can end up with that 
amount of additional fuel indefinitely. What we are 
talking about in the case of the emergency pool or 
set-aside is taking care of the immediate problem, 
yet the entire community is-required to do its share 
in conserving fuel. 

At this point, I would like to refer to the ques-
tions that were mentioned in the introductory letter  

for this conference. What is the progress in con-
tingency planning since the 1979-1980 energy crisis? 
I would sum up by saying that the development of 
detailed state-level plans, the dialogue between the 
states and the petroleum industry, and the willing-
ness on the part of all sides to communicate has 
been the key element of progress. The second ques-
tion concerned assessing the new environment of 
deregulation in determining how it will affect con-
tingency planning. The new environment of the free 
market left some uncertainty in the minds of many 
state officials and metropolitan planners as to what 
the federal government might do. That uncertainty 
was reduced, however, because state and local gov-
ernments have been firm in their planning approach. 

I believe DOE will play a coordinating role, but 
the real responsibility for energy contingency plan-
ning has been moved to the state level. The DOE is 
encouraging cooperation and improvement of cominuni-
cation among all groups. 

Examples of the new cooperative atmosphere are 
the activities that are taking place with special 
groups trying to address the problem of energy con-
tingency planning. The DOE, in cooperation with 
Georgetown University, set up a study group with a 
cross-section of all the people that have an inter-
est in emergency preparedness. A similar special 
study group called the Keystone Energy Security 
Project, also includes users, suppliers, and people 
from state and local government. 

As I have watched the developments in improved 
dialogue on contingency planning, I have recently 
seen the DOE working with the Executive Reserves. 
Here again, the DOE is seeking people with expertise 
to cooperate and work with the Department on emer-
gency preparedness. 

There are still compliâations, such as those 
involving advisory committees. These are conflict 
of interest and antitrust complications that have to 
be worked out. The states may say, "We will excuse 
you in an emergency situation from conflict of in-
terest or antitrust," but those particular problems 
can rise above the state level to the federal level, 
even if only one state is involved. So there is 
still a concern; however, there are indications that 
these problems can be resolved. It should be under-
stood that all of this might be resolved by a simple 
piece of legislation, but again, I refer to communi-
cations and dialogue. The NGA Task Force, the Key-
stone Group, the Executive Reserve, the Georgetown 
seminars, and other such activities would benefit 
from antitrust protection legislation. All of these 
groups are heading toward a standardized emergency 
preparedness approach. Fortunately, all of them 
start with the free market. They are saying, "keep 
it simple." Most states are also saying, "we really 
do not want allocation regulations now if set-aside 
will do the job." Since 1981 I believe most states, 
local governments, and user groups have developed a 
new appreciation of the problems with the kind of 
regulations or controls that existed before; they 
are all now leaning toward a simple set-aside. 

So in conclusion, we are saying the political and 
practical realities are there. There are now some 
46 to 48 states that have emergency distribution 
powers. Rather than have the governors, under dif-
fering plans, take over inventories and distribution 
controls, let us start with the free market and let 
us use the tools which let us stay with the free 
market while working together to do the most effec-
tive job of solving our mutual problems. 
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Industry and Local Government Cooperation on Energy Strategies 

Richard Hood 

I appreciate this invitation to discuss our experi-
ence at General Motors (GM) in developing a joint 
program with industry and local government to assess 
energy problems, including alternative strategies 
for responding to a new energy supply interruption. 
Our experience and findings should be of value to 
local governments looking for ways to moderate the 
impact of energy 'supply disturbances on their citi-
zens, and to federal and state authorities concerned 
about the local impacts of specific strategies. 

The purpose of the GM Urban Energy Assessment 
(UEA) program, supported by this study, was to un-
derstand the energy future in total context--eco-
nomics as well as technology. our working conclu-
sións so far are that the GM product slate can be 
structured to accommodate all rational economic 
scenarios. 

Begun in 1978, the program involved 3 years of 
cooperation with 26 local jurisdictions in 5 regions 
of the United States. I will discuss the four phases 
of the program: (a) program planning and goals, (b) 
data gathering, (C) plans for subsequent phases, and 
(d) conclusions. 

General Motors' interest in sponsoring this pro-
gram grew out of our concern that changes in oil 
prices would induce changes in the nation's cities. 
We were also concerned about how GM's traditional 
products--standby power as well as automobiles and 
trucks--would be used and the impact on GM of inter-
ruption of petroleum from the Organization of petro-
leum Exporting Countries (OPEC), particularly the 
Persian Gulf. 

The experience in conducting the UEA program has 
improved our understanding of the relative benefits 
of various contingency response strategies. Although 
many of the major policies, such as the Strategic 
Petroleum Reserve (SPR) drawdown philosophy, were 
beyond the scope of the program, these policies con-
tributed greatly to the understanding of state and 
regional needs, the needs of energy users, and to 
the identification of strategies that could allevi-
ate some of the concerns of groups affected by an 
interruption in the supply of petroluem (i.e., those 
on fixed incomes, businesses, local governments, and 
utilities). 

Most nationa1 energy studies that were available 
in 1978 lacked much of the 'essential data needed to 
develop useful energy strategies. What' was required 
was a basic approach, starting from the bottom. 
Local governments were the logical units for study 
because they represent all the elements of society 
and all types of energy users. 

The initial impetus for the UEA program came from 
representatives of local governments. The GM Trans-
portation Systems Division (TSD) had been working 
with cities to assess new ideas in public transit 
based on the assumption that the energy-created 
changes would increase the need for transit. Many 
cities recognized that petroleum supply disruptions 
could create social and economic problems. They 
anticipated that there would be a public outcry to 
do something in an energy emergency to avoid unem-
ployment and welfare costs as well as lines at gaso-
line stations and cold houses. The mayors and city 
councils who prepared in advance for an energy emer-
gency should not only reduce the cost to the cities 
but should create a better image for their citizens. 

The program was developed in three-phases: 

Phase 1: Survey the energy situation, determine 
what data exists, and identify potential responses. 

Phase 2: Collect new data, develop analysis tech-
niques, and conduct tests to deermine if response 
strategies were technically or economically feasible. 

Phase 3: The local governments were to implement 
the responses that suit their particular needs. 

Formal participation in the program by GM ended 
with completion of phase 1. However, some guidance 
was provided to the local governments who wanted to 
continue. 

Inititally we planned to select a representative 
sample of five local governments of different sizes 
with different industries and growth histories. We 
quickly learned that one city's energy problems 
could not be addressed in isolation; as a result up 
to seven adjacent local governments, in most cases 
the counties, were included in the sample. All the 
cities expressed an interest in the program but 
there were clearly different levels of 'interest, and 
we experienced different levels of success. 

The five regions selected for the study were: 

Orange County (California) with Anaheim as 
the lead city; 

Broward County (Florida) with Ft. Lauderdale 
as the lead city; 

Northern Illinois with Evanston as the lead 
city; 

Dallas/Arlington/Ft. Worth, Texas; and 
Rochester and Monroe Counties in New York 

State. 

In most cases, the cities selected had a manager 
form of government. The managers of the lead cities' 
were active in their national organizations and were 
recognized for their willingness to try new ap-
proaches. Still it required nearly one year of 
working together to understand the different lan-
guages,' approaches, and problems. Any similar pro-
gram involving local government and industry, or 
significantly different units of government, i4ll 
require an equivalent learning period. 

Although GM was willing to subsidize phase 1, it 
had to be primarily the local governments' program. 
GM could provide staff support and technical assis-
tance, but the success of the program depended on 
local initiative and support. Therefore, each of 
the five regions were required to pay a small fee. 
This fee amounted to less than 20 percent of GM's 
cost, but it made it necessary for each of the 26 
jurisdictions in the five regions to go to their 
local councils to obtain approval for the program 
and to make a public commitment to its support. 
This step uncovered some interesting reactions, 
primarily surprise that GM would be involved in such 
an effort. 

We believed that it was important to be candid 
about GM's reasons for sponsoring this program; for 
example, our concern that energy-induced changes 
could have an impact on our products in ways not 
anticipated, and because GM does sell standby gene-
rators and similar equipment. When we found sales 
opportunities we notified the appropriate divisions. 
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The cities were asked to designate a local coor-
dinator to obtain data if necessary and to provide 
the nucleus of an ongoing local ability to make use 
of the study results. The degree of success of the 
program in each jurisdiction can be related to the 
interest, continuity, and supervision of the local 
coordinator, as well as the ability of GM to provide 
rapid responses to inquiries from the local govern-
ments. 

The GM team consisted of eight people working on 
the program: one person was assigned as liaison to 
each region. The team included specialists in fuel 
costs, energy technology, economic modeling, and so 
forth. The teams spent several concentrated periods 
in each region obtaining data, talking with utility 
companies, local energy suppliers, and city and 
regional planners. Data were collected on all forms 
of local energy consumption in each jurisdiction 
during a 10-year period--from 1970 to 1980, in most 
cases. The objective of the study was to obtain 
suffIcient information to make three future projec-
tions for a low rate of petroleum 'price increase 
with a strong economy, a high rate of petroleum 
price increase with a weak economy, and a major 
supply interruption. 

During phase 1 only existing data were used. if 
additional data were to be required to assess the 
impact of local policies on urban growth or to as-
sess response to an energy 4mergency, these data 
were to be provided during phase 2. The quality of 
the data varied. 

In several cases the cities' energy consumption 
was found to be increasing more rapidly than that of 
the private sector. In many instances, the local 
governments did not have a full accounting of their 
energy costs. In some cases, the cities' contracts 
with the utilities could be interpreted as encourag-
ing the use of energy or at least not encouraging 
conservation. Tax revenues increased with energy 
use and in at least one case the city was given 
essentially free electric power. 

In general utility data appeared adequate for our 
purposes but such data were difficult to relate to 
local jurisdictions. Several of the utilities de-
vised special programs to isolate the data. Several 
weeks were spent isolating the data by hand. The 
accuracy of the utility forecasting was not evalu-
ated in phase 1, but useful projections were ob-
tained in all but one instance. This project has 
stimulated interaction between the cities and the 
utilities servicing their jurisdictions. There have 
been joint discussions on the future growth of the 
cities, the demands for electricity and natural gas, 
and how such demands may be affected by energy sup-
ply and by regulations. 

The data on car and truck fuel consumption were, 
of course, interesting and difficult to obtain; 
distributors and car owners do not respect local 
jurisdictional boundaries when they sell or buy 
fuel. We developed programs to estimate consumption 
based on local car ownership, pumping by service 
stations, and disaggregated regional data. We be-
lieve our projections of local energy consumption by 
cars, trucks, and buses are accurate. We would like 
to update the projections to see how the regions 
have adapted to the petroleum price cycles of 1980 
and 1982. 

We are comfortable with the estimates of resi-
dential and commercial energy consumption and the 
trends in use. Because data on energy switching 
potential--from oil to gas or 'from coal or heat 
pumps as well as penetration of solar energy were 
incomplete or nonexistent--surveys and question-
naires to obtain these data were planned for phase 2. 

We did not understand energy trends in industry 
as well as we would have liked, therefore, the scope  

will be expanded in phase 2 to include cities with 
high-energy consumption industries. Follow-up plans 
included additional contacts with local industrial 
energy groups, chambers of commerce, and so forth, 
to determine how decisions are made on energy con-
servation and substitution of coal or electricity 
for petroleum products. 

After collecting the energy data, we identified 
the potential impact of high and low energy prices 
and supply interruptions on the cities. The avail-
ability of adequate utility power and natural gas 
was a major concern in all regions, and in most 
cases the utilities cooperated by describing how 
potential shortfalls could be avoided. 

A major portion of the effort was directed to 
identifying the impacts of an energy supply inter-
ruption on the community and preparing preliminary 
assessments of the tools that the community could 
use to minimize the economic and social problems. 

There was general agreement on the importance of 
continuing the cities' economic activities, that is 
the jobs that maintain income and tax revenues. 
This required assessing existing or proposed strate-
gies to ensure that adequate energy would be avail-
able to operate businesses and provide transporta-
tion for employees and customers. 

Preliminary assessments were prepared of more 
than 150 conservation and emergency response alter-
natives that had been. proposed; some were specific 
to the city but most were generally applicable. The 
alternatives were divided into three parts: those 
that might be implemented soon because of their 
economic benefits, those that could be inititated at 
the beginning of an emergency to alleviate its im-
pact, and those that could be implemented at a later 
date if or when they became technically and economi-
cally feasible. We worked with the cities to iden-
tify the local governments' role--reduction of its 
own consumption or initiating changes in ordinances, 
codes, or zoning. The conservation and emergency 
response alternatives fall into three categories: 

Steps to reduce energy consumption (or cost) 
by the local government. 

Steps required to improve the response of the 
public and local businesses to the emergency. 

Information that would encourage city resi-
dents to anticipate the problems and plan ahead. 

The cities realized that they could reduce con-
sumption of electricity by taking steps such as 
scheduling lights and recreation areas, by reducing 
the use of air conditioning, and, perhaps by using 
solar power for heating water. 

The local governments could temporarily reduce 
their use of gasoline and diesel fuel by changing 
the way in which some of their service vehicles are 
used and, in some cases, switching to alternative 
energy supplies. However, many public services, 
such as police, ambulance, and fire, for example, 
cannot be significantly reduced. The primary need 
will be for additional funds to purchase needed 
fuels. 

The local governments assessed their use of oil 
and natural gas for heating during an emergency. 
Some cities are seriously considering using methane 
from wastes to heat buildings and are joining to-
gether to produce methanol for their service vehi-
cles. Although we expect methanol to play a major 
role in U.S. ground transportation in the future, we 
have some significant concerns about its premature 
use because the cars we are manufacturing are not 
intended to operate on methanol, which attacks 
terneplate and other materials. These developments 
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are long-term solutions and would be ineffective in 
an energy supply interruption. 

Although it has been estimated in some studies 
that are national in scope that energy conservation 
mandates, such as no-driving days, temperature turn-
downs, and restricted work hours could save about 7 
percent of U.S. oil, the results of our study imply 
that the benefits would be less significant and that 
many of the mandates could increase the economic 
problems. On the other hand, price increases would 
quickly lead to reductions in discretionary energy 
uses and to the voluntary formation of carpools, and 
so forth. 

Rising energy costs will have a different impact 
on each community. People on fixed incomes may need 
special assistance to offset the increased cost of 
heating their homes. Some industries, such as auto-
mobile manufacturing and tourism, will be affected 
more seriously; local governments should anticipate 
unemployment costs. Appropriate national responses, 
such as the Strategic Petroleum Reserve (SPR) draw-
down, will moderate the impacts and should be under-
stood by the cities. 

There are several steps that cities can take to 
make it easier for the general public to accommodate 
an interruption in energy supply. We expect an 
increase in the use of public transit by workers and 
shoppers at least during a short and deep energy 
shortfall. The existing transit system probably 
will not have sufficient equipment and school buses 
or private vehicles may be used to augment its ser-
vices. This raises serious problems with franchises, 
insurance, and labor contracts that must be ad-
dressed in advance. 

Ordinances and laws regulating the sale of fuel 
should be reassessed to identify barriers to the 
emergency use of safe alternatives. Compressed 
natural gas, which is relatively embargo-proof, 
could be useful for vehicles with daily driving 
cycles of less than 100 miles. Local governments 
could identify the shops and mechanics that can make 
these conversions in case of a petroleum supply 
interruption and provide them with advanced informa-
tion on what would be needed. 

Local businesses should be encouraged to review 
their use of trucks. In many cities a high propor-
tion of the peak-hour traffic congestion and fuel 
waste could be avoided by limiting the hours of 
truck operations during the emergency. Some mer-
chants might find it energy efficient and cost bene-
ficial to cooperate in local deliveries and avoid 
using separate, lightly loaded trucks. 

In a few areas the shortage of oil could lead to 
a major reduction in the electrical power supply. 
We believe that rotating black-outs and brown-outs 
are unacceptable methods of reducing energy con-
sumption. 

A market-like approach is needed that will create 
price incentives to reduce discretionary and low-
priority uses of electrical power in an emergency. 
A part of this approach was used by the Los Angeles 
Water District in 1973 and 1979. An emergency charge 
was added to the bills of all users who did not 
decrease consumption to a targeted level. The re-
sponse exceeded the Water District's expectations 
and the emergency charge was not collected. 
Although we have reservations about this specific 
approach, it does have market-like characteristics. 

We believe that workable approaches can be de-
veloped through the cooperative efforts of state and 
local governments, utilities, industry, and other 
interested groups. Discussions among cities as well 
as between industry and local governments were valu-
able. Two workshops were held during phase 1: one 
in the fall of 1979 and one in the spring of 1981. 
The second workshop was originally planned for the  

fall of 1980 but the planning process took longer 
than expected. Several of the cities indicated that 
the workshops were the most useful part of phase 1. 

The results of phase 1 of the urban energy as-
sessment studies were published in a series of re-
ports. In most regions a separate report was pre-
pared for each jurisdiction and can be obtained from 
that jurisdication. These reports include a profile 
of the energy demand data, a supply profile, prelim-
inary evaluations of the energy price scenarios, and 
suggestions about what should be included in phase 2. 

There is a need for information on energy pros-
pects for local governments and the general public. 
Specialized reports are required for top officials; 
summaries of specific problems and strategies 
tailored to the needs of mayors, governors, elected 
officials, local businesses, environmentalists, 
consultants, and so forth, will help keep people 
informed of the options. Public understanding should 
provide new sources of ideas and at the same time 
should help reduce the panic and economic disrup-
tions that result from a lack of understanding. The 
role of local commerce and industry was viewed as 
particularly important by many of the participating 
government units. 

Planning for phase 2 was well under way when the 
decision was made that GM would not participate 
directly in subsequent activities. Phase 1 findings 
were being used to determine what short- and long-
term energy-related information was important to the 
local governments. We planned to evaluate the impact 
of rising prices on employment, tax revenues, wel-
fare, and related social cost in an energy emer-
gency. In any case, we believed that it was impor-
tant to understand how energy cost increases would 
affect the cities' operating budgets. Over the 
longer period we were addressing issues such as the 
impact of energy costs on urban development and 
industrial growth. Would average residential densi-
ties continue to decrease? Or would there be reden-
sification as a result of the increasing costs of 
transportation and housing? 

It was important to develop practical methods of 
analysis that the cities and counties could use to 
evaluate their own situations and select strategies 
to accommodate the expected changes. This would 
require that the cities designate one or more per-
sons from each region to develop and test the 
methodology. Although preliminary discussions have 
been held with the U.S. Department of Energy (DOE) 
and the National Science Foundation, there has been 
little progress in the development of methodology or 
in obtaining additional data. 

Several of the local governments are continuing 
to address energy problems; they are working 
together to identify the benefits of using alterna-
tives and are becoming increasingly active in devel-
oping approaches for reducing the impact of petro-
leum supply disruptions in their communities. We 
have provided information on alternative energy 
systems and in particular on potential response 
strategies for energy supply interruptions. 

CONCLUS ION 

The mutual education process can be slow and pain-
ful. Local governments and industry have common 
goals and can work together by defining their prob-
lems, evaluating the response strategy, and cooper-
ating in demonstrations. 

The major impacts of an energy supply interrup-
tion on local governments will be social and 
economic. The cities will experience the direct 
impact of lines at gasoline stations, unemployment, 
and reduced revenues coupled with increased costs 
for operation and public assistance. 
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The major response strategies require federal and 
state actions. However, cities should be able to 
estimate their increased operating costs (for fuel) 
and public assistance costs (welfare) and work with 
federal and state authorities to identify sources of 
funds and develop strategies to minimize the eco-
nomic problems. 

Local city data, when aggregated, can be used to 
assess the national benefits of various energy re-
sponse strategies. Most of the cities that partici-
pated in the GM UEA study have expressed an interest 
in continuing to improve their ability to adapt to 
supply problems and a willingness to participate in 
specific studies or demonstrations. 

From GM's viewpoint, the UEA study was of major 
value because it provided a better understanding of 
the needs of local governments and, it provided data 
to assess alternative energy strategies and identify 
petroleum product needs. 

The insights developed have been particularly 
valuable in our efforts to identify the steps that 
can be taken to moderate the impact of an energy 
shortfall and enable the economy to recover rapidly 
when the shortfall is over. 

We hope that this program can serve as an example 
to encourage other industries to work with local 
governments in developing energy contingency re-
sponse. The findings of this study have been used 
to develop response strategies that should minimize 
the economic impacts and avoid the problems created 
in 1973 and 1979 by allocations and other energy 
mandates. 

Although these strategies have received positive 
response from representative elements of industry, 
we are continuing to seek ways of reaching other 
groups that would be affected by an energy shortfall. 

Planning Ahead for Energy Emergencies: Whose Job is it Anyway? 

Ronald L. Winkler 

It is a pleasure to be here today to discuss the 
federal viewpoint on energy contingency planning for 
transportation in uiban areas. My discussion re-
flects a number of the themes that I would like to 
stress today. These include issues such as responsi-
bility, cooperation, innovation, and looking ahead 
not backward, to find solutions for today's problems. 

My job at the U.S. Department of Energy (DOE) is 
Deputy Assistant Secretary for Energy Emergencies. 
As I have frequently pointed out over the last year 
and a half, this is a good time to be in charge of 
energy emergency planning--when we have a surplus of 
natural qas, a glut of oil, and hundreds of years of 
coal. 

Joining the DOE in September 1981, I was the 
beneficiary of a number of energy policy initiatives 
that greatly improved our nation's energy emergency 
preparedness. Perhaps the most important of these 
initiatives was the removal in January 1981 of the 
remaining domestic price and allocation controls on 
petroleum. Some analysts now consider this action 
the single most important element in the chain of 
events that has led to a dramatic decline in world 
oil prices and a decline in the power of the Organi-
zation of Petroleum Exporting Countries' (OPEC) 
cartel. 

In addition, storage of oil in the Strategic 
Petroleum Reserve (SPR) was increased, and a number 
of other generalenergy and economic measures were 
instituted which provided incentives for sound de-
velopment and conservation of energy. 

The overriding goals of our energy emergency 
preparedness program are to reduce the nation's 
vulnerability to energy 'supply disruptions and to 
alleviate their impacts on the nation. Previous  

policies of oil allocation, price controls, and 
mandatory demand-restraint measures have been aban-
doned because in some instances they were found to 
create adverse economic and social impacts and were, 
therefore, counterproductive. In the past the gov-
ernment attempted to allocate petroleum rather than 
rely on market forces during supply disruptions. 
Some of the consequences were energy shortages and 
lines for gasoline at service stations. We believe 
that the best way to ensure that petroleum is allo-
cated where it is needed is to rely on the market-
place. 

I would be less than candid if I did not admit 
that there are some who have doubts about the work-
ability of this policy. It is a rare week that an 
article does not appear in some publication where an 
energy expert expresses concern about the Adminis-
tration's energy program. As Secretary of Energy 
Donald Paul Hodel testified before the Senate Com-
mittee on Energy and Natural Resources: 

I can assure you that the United States is 
fully prepared to respond to any energy 
emergency situation, and our level of pre-
paredness today is better than at any time 
in the past decade. 

Secretary Hodel went on to state: 

In making this statement I do not mean to 
imply that our emergency preparedness pro-
gram is perfect, nor am I suggesting that 
we are standing still on continuing im-
provements to the program. Nevertheless, I 
believe it is important to look toward ways 
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we can all work together to improve the 
President's market-based energy emergency 
preparedness program, rather than continu-
ing to harken back to a program of manda-
tory price and allocation controls which 
created tremendous dislocations and eco-
nomic losses during the time they were 
imposed. 

We need to look forward positively to determine 
current ways of dealing with current concerns. I 
think all of us have a tendency to look back on the 
past with nostalgia. We look at modern day life, 
with its hectic pace, traffic congestion, drug abuse 
and crime, and long for the simpler life and slower 
pace of the nineteenth century. Yet, if we were to 
look more closely at what life was really like in 
the last century, we would have a completely dif-
ferent,. and much more realistic, picture. For ex-
ample, have you ever been caught in a traffic jam 
and wished that you were back in the days when there 
were no cars? Listen to what it was really like 
back then (1 pp.  3,20): 

In city streets clogged with automobiles, 
the vision of a horse and buggy produces 
strong nostalgia. A century ago, it pro-
duced a different feeling--distress, owing 
to the horse for what he dropped [between 
20 and 25 pounds of manure per day, per 
horse) and to the buggy for spreading it. 

For those who chose public transportation, the 
experience could be less than pleasant in the 
18805 (1). 

The horse-drawn streetcar was a passenger's 
inferno and a pick-pocket's paradise. A 
precaution suggested by one traveler: Be-
fore boarding a car, prudent persons leave 
their purses and watches in the safe de-
posit company and carry bowie knives and 
derringers.' 
In winter the streetcar became a rolling 

icebox, the stove on board more a symbol 
than a threat to the frigid temperatures. 
Like the horses up front, the stove was 
chronically underfed. 
In summer the atmosphere was even more 

disagreeable. Fumes from unwashed bodies 
and beery breath thickened the ambient 
stench of tobacco juice to a porridge of 
nausea. 

In much the same way, many seem to forget the 
experiences of the past and suggest that the'federal 
government should be prepared to allocate fuel sup-
plies once again should an emergency strike. It was 
Oscar Wilde who said, "Experience is the name every-
one gives to their mistakes." 

The United States had its experience with govern-
ment controls and made its mistakes. We have learned 
what does not work and are now implementing programs 
and policies that do work. The result has been, as 
Secretary Hodel indicated, a nation better prepared 
to respond appropriately to a severe energy emer-
gency. 

What is the basis for my statement that our 
nation is prepared to deal with a severe energy 
emergency, should one occur? First, the extremely 
favorable world and domestic energy supply picture 
for all fuels should not be ignored. The current 
world energy supply outlook is strong. Excess pro-
ductive capacity is present in coal and electric 
power generation, natural gas is plentiful, and oil 
prices are declining. 

of course, this does not mean that problems do 
not still exist, and that all objectives have been 
met. For example, the role of nuclear power in 
supplying energy is still controversial despite 
important initiatives in the areas of waste manage- 
ment and regulatory licensing reform. The role of 
synthetic fuels is also subject to dispute, particu-
larly with respect to the need for and levels of 
federal funding. But simply because we have not yet 
achieved all our goals should not diminish the pro-
gress that has been made. Let us look at some sta- 
tistics which show how far we have come from the 
days when the energy crisis was called the moral 
equivalent of war. 

it is no secret that U.S. demand for oil fell 
again in 1982, the fourth year in a row, to 15.3 
million barrels per day--about the level of demand 
in 1971. As a result of weather, recession, conser-
vation, and other factors, this low demand continued 
into early 1983. 	 - 

Lower demand, slightly increased production, and 
the net outflow from stocks led to the lowest re- 
quirement for imports in 1982 since 1971, which was 
a major factor in the downward pressure on world oil 
prices. As a result our dependence on imports has 
changed significantly, in both degree and location. 
Our net imports in 1982 were 4.2 million barrels per 
day. All references to imports here are to net 
imports--gross imports minus exports. The distinc-
tion between gross. and net has become important 
because of the growth in exports in the past few 
years. Petroleum exports averaged 0.8 million bar-
rels per day in 1982. 

The new diversity in the sources for U.S. oil 
imports is a significant factor in our reduced vul- 
nerability to future oil supply disruptions. For 
example, in 1977 the peak year for imports, 46 per-
cent of U.S. pertroleum needs were met from imports. 
The principal suppliers were Saudi Arabia, Nigeria, 
and Libya--all OPEC countries--and we depended on 
OPEC as a whole for 72 percent of. our import needs 
(34 percent of our total oil requirements). By 
contrast in 1982 net imports provided less than 28 
percent of U.S. petroleum consumption, and only half 
of these imports (14 percent of consumption) came 
from OPEC. The leading suppliers in 1982 were 
Mexico, Saudi Arabia, Nigeria, and the United King- 
dom. Arab countries provided less than 6 percent of 
our oil while Mexico, the United Kingdom, and Canada 
provided about 10 percent. Including the imports 
for the SPR, Mexico is now this nation's leading oil 
supplier. 

As a result of these developments, OPEC crude oil 
output has been operating at roughly 50 percent of 
capacity for a year or more, while non-OPEC sources 
have increased their share of world production, 
exceeding OPEC in actual output for the first time 
in 1982. OPEC produced an average of about 18.8 
million barrels per day in 1982, or 3.8 million 
barrels per day less than in 1981. Non-OPEC free 
world crude oil production was 19.8 million barrels 
per day in 1982, or 900,000 barrels per day larger 
than in 1981. This has led to the decline in world 
oil prices from a high of more than.$42 per barrel 
on the spot market in 1980 to about $27 per barrel 
on the spot market in 1983. 

There are also indications that crude oil is 
being offered at prices of $25 per barrel or less. 
With an estimated excess of production capacity of 
between 10 and 15 million barrels per day in the 
free world, the OPEC countries recently concluded 
another agreement seeking to maintain the reduced 
official price level of $29 per barrel by imposing a 
production ceiling of 17.5 million barrels per day. 

Another important factor in our reduced vulnera-
bility is that excess refining capacity (currently 
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30 to 35 percent in the United States), together 
with upgrading of remaining facilities has given 
consuming nations much more flexibility in choosing 
types of crude oil. This trend, combined with excess 
capacity in world oil shipping, has created a much 
more flexible world market than the predominately 
fixed contract, limited-processing capability envi-
rorunent of the pre-1979 period. 

With respect to stocks of oil, although inven-
tories have been drawn down in recent years, with 
world levels declining some 500 million barrels from 
1981 to 1982 to roughly 4.8 billion barrels, govern-
ment strategic reserves increased to some 650 mil-
lion barrels worldwide in this period. At the same 
time, consumption has fallen and inventories rela-
tive to consumption have remained at high levels. 
At the end of 1982, for example, world stocks repre-
sented some 105 days of forward-quarter consumption, 
compared with only 85 days in 1978. 

Recently the Office of Energy Emergencies ana-
lyzed the primary inventories picture in the United 
States. If the SPR is not included, the analysis 
shows that primary inventories declined in absolute 
terms. However, looking at the relationship of 
stocks to demand, the days of supply available in 
January 1983 were virtually the same as in January 
1981, and including the SPR volumes U.S. primary 
stocks were actually higher in 1983 than they were 
in 1981. 

With more than 311 million barrels of crude oil 
now in storage in the SPR, the United States has 
substantial protection against an energy supply 
disruption. At the current level, the SPR contains 
enough oil for 74 days, based on 1982 average daily 
imports from all sources. 

Natural resources policies implemented in the 
last 2 years are strengthening America by focusing 
on future energy and mineral needs and by providing 
increased environmental protection. U.S. Department 
of the Interior estimates show that 85 percent of 
the crude oil still to be discovered in America is 
likely to come- from public lands--two-thirds of that 
to come from offshore drilling. Public lands also 
contain 40 percent of the natural gas, 35 percent of 
the coal, 85 percent of the oil shale, 90 percent of 
the tar sands, and more than 50 percent of the ura-
nium that can be developed. As former Secretary of 
the Interior Watt has noted: "(Tihe American people 
own sufficient raw energy resources to meet our 
needs for hundreds and hundreds, if not thousands, 
of years." Not only is the overall energy situation 
better today than it was 2 years ago, but the pic-
ture with respect to transportation is also consid-
erably improved. 

Between 1978 and 1982 U.S. gasoline consumption 
declined by almost 12 percent. Gasoline use in 1981 
was 28 percent lower than it would have been if 
historical trends had continued beyond 1973. A 
number of factors caused that trend to change after 
the 1973-1974 Arab oil embargo, including increases 
in the price of gasoline, reduced speed limits, and 
developments in vehicle design and technology. Con-
sumers have been stimulated to seek more efficient 
vehicles, to use alternative modes of transporta-
tion, and to reduce automobile travel. Automobile 
manufacturers have responded by offering more fuel-
efficient models and by producing more small cars. 

The Surface Transportation Assistance Act, signed 
by President Reagan on January 6, 1983, also bodes 
well for the nation's transportation systems. This 
Act provides for a 5-cent increase in the motor 
fuels tax, which began April 1, 1983. From a mass 
transit perspective, the most historic accomplish-
ment of this new legislation is the creation of a 
mass transit account in the Highway Trust Fund. For 
the first time, mass transit will have its own dedi- 

cated and reliable source of federal funding. One 
cent out of the new 5-cent gas tax will be dedicated 
to mass transit; beginning in FY 1984, the mass 
transit account will provide more than $1 billion 
annually for capital projects. 

In addition, the new block grant program will 
provide local officials with more control over their 
transit programs and more certainty concerning the 
funds available for transit use. This program turns 
considerable responsibility for transit over to 
state and local governments. 

In addition to these funds for mass transit, the 
Surface Transportation Assistance Act will increase 
authorizations for the Interstate highway system and 
authorizations for highway safety and information. 
The Act will also establish a grant program to as-
sist the states in developing programs of commercial 
motor vehicle safety and enforcement. 

As I mentioned earlier, the overall energy pic-
ture now is quite good. Energy consumption has 
declined recently, to the point that petroleum de-
mand in February 1983 (14.8 MB/D) was lower than any 
February since 1968. 

The winter of 1983 was the second mildest winter 
in 52 years--saving residential and commercial heat-
ing consumers more than $3.06 billion in fuel costs. 
Use of all fuels declined in winter 1983. For exam-
ple, according to Energy Information Administration 
(EIA) data, electricity generation was down nearly 4 
percent in the winter of 1983 from the winter of 
1982, even though the number of houses heated with 
electricity increased each year. Natural gas con-
sumption in winter 1983 was more than 1 tcf (10 
percent) below 1982 and working gas in underground 
storage, which is normally injected in the summer to 
meet winter peak demand, was more than 500 billion 
cu ft (3 percent of the entire 1982 production) 
greater than 1982. 

Although the warm weather and the slow economy 
surely affected energy consumption, it would be a 
mistake to assume that, with economic recovery under 
way, our energy consumption, particularly oil, will 
climb to levels of the past. Energy consumption per 
unit of gross national product (GNP) has declined 
more than 19 percent between 1973 and 1982, suggest-
ing that basic changes have occurred in the way 
energy is consumed in the United States. The Chris-
tian Science Monitor reported acccurately, I be-
lieve, in an article on March 29, 1983, that "Per-
manent gains built into the U.S. economic system 
will remain, no matter at what level oil prices 
stabilize." One significant indicator of this is 
the decline in average fuel consumption by passenger 
cars, from 763 gallons per car in 1973 to an esti-
mated 540 to 546 gallons per car in 1982. This 
decline reflected increased fuel efficiency as well 
as reductions in miles traveled. 

The Office of Energy Emergencies recently com-
pleted its review of the 1983 non-heating season and 
found no potential problems of any significance. 
With natural gas storage levels high, there will be 
no need for summer curtailments to fill storage, as 
has happened in past years. Coal stocks at electric 
utilities are high and are more than adequate should 
any labor disputes disrupt rail transportation. 
Electric generating capacity is available to meet 
expected peak demands, even at levels above those of 
last summer. only with petroleum products is there 
the possibility of spot shortages--because of dis-
tribution and other logistics problems which are 
curable quickly if demand for gasoline or diesel 
fuel picks up quickly. But with the net cost of 
production and storage for refineries running 
several dollars in the minus column, it is un-
realistic to expect suppliers to maintain large in- 
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ventories of petroleum products given present soft 
demand. Compared to demand, stocks of crude oil are 
higher than average, which should provide flexi-
bility to produce additional products when needed. 

EIA projects that for all of 1983, U.S. petroleum 
demand will rise only about 0.7 percent above 1982 
levels. Given this energy supply and demand picture, 
what is the role of the federal government with 
respect to energy contingency planning? 

Of the four major parts of the Administration's 
energy preparedness program, permitting the free 
market to operate is the most important. The other 
three parts are: availability of the Strategic Pe-
troleum Reserve; appropriate programs, such as in-
formation dissemination and the Executive Manpower 
Reserve, to mitigate adverse impacts of severe 
energy supply disruptions; and U.S. participation in 
international energy emergency programs, such as the 
North Atlantic Treaty Organization (NATO) and the 
International Energy Agency (lEA). 

Without the artificial restraints of government 
regulation of petroleum products, and without the 
misleading signals conveyed by price controls on 
oil, petroleum products are now moved freely to 
respond as needed to changing patterns of demand. 
This flexibility of market operation will be addi-
tionally improved when natural gas is deregulated. 
This important step in the President's energy pro-
gram will continue to provide approptiate incentives 
for production and wise use of energy supplies. 

Today the SPR contains more than 311 million 
barrels of crude oil and is currently being filled 
at a rate of 220,000 barrels per day. This volume 
is almost three times the amount that was in inven-
tory 2 years ago. 

In terms of mitigation of the adverse impacts of 
possible energy supply disruptions, a number of 
programs have been developed and are currently under 
development to deal with potential energy supply 
problems, before, during, and after emergency situa-
tions arise. Organizational structures, such as the 
DOE emergency response working group, have been 
developed and tested in simulated exercises and real 
world situations. In addition to ongoing public 
information and liaison activities, we have re-
vitalized the National Defense Executive Reserve 
Programs and reappointed Reserve members. We have 
also developed initial plans for possible economic 
responses (such as increased block grants or reduc-
tions of withholding rates) to mitigate hardships 
during an energy emergency. 

Let me describe some of these programs in more 
detail. We believe that information is the most 
important element in emergency preparedness. The 
Office of Energy Emergencies maintains an Energy 
Situation Reporting System, which combines a wide 
variety of information from government and non-gov-
ernment sources on all fuels and other topics that 
might affect energy availability, such as weather 
and transportation, and data from such sources as 
the American Automobile Association, Lundberg, and 
so forth. This report, which is for official use 
only, is circulated to a number of cabinet depart-
ments and to the White House. 

Emergency communications have been augmented with 
state energy offices, and by May 1, 1983, we expect 
to have completed 'the addition of all of the states 
and the District of Columbia to our electronic mail 
system. Also on this system are a number of state 
and local government associations, and, included on 
a test basis, one county and the National Conference 
of State Legislatures. The system will be expanded 
in the future to include members of the National 
Defense Executive Reserves. 

The electronic mail system is routinely used to 
send to the states various types of energy informa- 

tion; for example it was used during the brief rail 
strike in 1982 and during the truckers' strike in 
1983 to provide and receive relevant information 
about the energy impacts of those strikes. 

We have also conducted a number of conferences 
and discussions with state and local governments, 
both directly and through organizations such as the 
National Governors Association and the National 
Association of Counties, to try to enhance emergency 
preparedness. For example, regular meetings are 
scheduled with the National Governors Association 
every 2 or 3 months to share the kinds of activities 
we are engaged in, the studies, the ideas, and to 
have them share their concerns and ideas with us. 

Strengthening this relationship among all levels 
of government and the private sector is fundamental 
to the Administration's energy contingency plan-
ning. We have revitalized the three National De-
fense Executive Reserve units at the DOE (the Emer-
gency Petroleum and Gas Executive Reserve, the 
Emergency Electric Power Executive Reserve, and the 
Emergency Solid Fuels Executive Reserve) and are now 
evaluating the possibility of establishing an ad-
visory committee on energy emergency preparedness. 

But I should remind you that our philosophy is 
that the free market works. Private citizens and 
state and local governments can and should deal with 
their own problems; federal involvement should be 
the exception. The federal government should not be 
a routine backstop; rather, it should only respond 
as a last resort to prevent serious national harm, 
such as loss of life or significant damage to prop-
erty. 

Just as a leg that has been in a cast for a time 
weakens and atrophies because it is not used, so 
citizens who come to rely on the federal government 
to solve every one of their problems lose the will 
and the ability to help themselves. It is clear 
that the federal government cannot help everyone. 
Therefore, we must create an atmosphere in which 
people are encouraged to help themselves. The Ad-
ministration's energy preparedness program does just 
that. 

I would like to conclude on a practical level and 
focus on the concrete steps we can take to mitigate 
the impacts of future energy emergencies. We in the 
Department of Energy do not expect an energy emer-
gency, and we believe the Administration's energy 
program has already stimulated the types of produc-
tion and conservation that will help prevent future 
emergencies. However, it is our responsibility and 
commitment that this nation be prepared to assist 
the workings of the marketplace as may be appropri-
ate in any severe energy shortage. 

I have no illusions that an energy emergency 
would be a pleasant affair for anybody. Really, 
when we discuss an energy shortage, we are discuss-
ing the bearing of shortfalls, and under no circum-
stances is that ever pleasant. I believe we have 
devised procedures, which I have outlined, that do 
the least harm to our economic and social fabric and 
prepare us best to deal with a shortfall. But I 
think we must recognize, as President Reagan said in 
his veto message on the Standby Petroleum Allocation 
Act of 1982, "that an interruption of a significant 
portion of foreign energy supplies, whether because 
of armed strife, human choice or natural disaster, 
will involve real costs to the United States and the 
world. Proper preparation beforehand, and free 
trade among our citizens afterward, can mitigate 
these costs, but no magic Federal plan can simply 
make them go away." People want to know how they 
can be assured of a supply of fuel in an emergency. 
As H.L. Mencken once said: "The public demands cer-
tainties." 

By definition an emergency is a bad situation. 
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It will not be business as usual. There will not be 
sufficient fuel supplies for all the normal everyday 
activities. If there were, it would not be an emer-
gency. We do not believe that it is the role of any 
level of government to try to ensure that nobody 
suffers at all during an energy crisis. Government 
should not prevent the private sector from respond-
ing appropriately to mitigate the adverse impacts of 
the situation, and should only become involved to 
mitigate the most severe difficulties. 

State and local governments, businesses, in-
dustry, and consumers have a vested interest in 
energy emergency preparedness, and we must all work 
together. 

What actions do I recommend to those persons who 
are concerned about potential energy emergencies? I 
would say that the most important step to take is to 
open lines of communication. State and local gov-
ernments, private companies, and business groups 
should begin a dialogue to develop their own contin-
gency plans. Get to know your local jobbers, iden-
tify sources of fuel, and begin to work out coopera-
tive arrangements to help all concerned. 

Another important step is to get to know the 
people in your city, counsy, and state energy of-
fices. It will be invaluable for you to know before-
hand whom to call for assistance should there be an 
energy emergency. By and large the federal govern-
ment will respond primarily to matters referred from 
the state energy offices. The DOE has neither the 
mandatory authority to order fuel distribution nor 
any plans to obtain such mandatory authority. There-
fore, it is especially important to combine your own 
self-reliance with getting to know those in your 
state enrrgy and emergency preparedness offices who 
can provide more direct assistance in an emergency. 

In summary the Administration's energy emergency  

response planning reflects the importance of energy 
to the nation's health, welfare, and security. Our 
goal is to reduce the vulnerability of this nation 
to energy supply disruptions through primary reli-
ance on the marketplace oupled with use of the SPR 
and other market-based responses to energy emer-
gencies. 

I fully support President Reagan's commitment to 
a market-based, energy emergency preparedness pro-
gram. It can work, it will work, it must work. What 
will it require? It will require the citizens of. 
the United States of America, from every section of 
the country, from every sector of our economy, from 
every area of political and economic thought, to 
participate in the cooperative and voluntary process 
of ensuring energy security. President Reagan cannot. 
make the free market work; Donald Model cannot make 
the free market work; and all of the government em-
ployees at the DOE cannot make a free market operate 
as it should and can. Who can make this work? AB 

Secretary Model has said: 

Each and every one of us can make a contri-
bution, if we are willing to take the re-
sponsibility upon ourselves, to act in our 
own self-interest rather than clinging to 
the hope that somehow our government can 
relieve us of all responeibility and shield 
us from the adverse impacts of oil supply 
disruptions. In the long run, all of us 
will be better off for having made this 
effort. 
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An International Review of Approaches to Demand Restraint in 
'fransport Energy Contingencies 

Martin E. H. Lee 

The terms of reference for this presentation were to 
discuss the European experience of transport fuel 
shortages in 1979. Apart from some regional short-
ages in countries where price controls encouraged 
oil companies to export to more favorable markets, 
there are few situations from which we can draw 
conclusions for contingency planning. The United 
Kingdom experienced some localized shortages while 
adjusting to the abolition of price controls during 
the international crisis period of 1979, but these 
shortages were resolved by the retail petroleum 
industry. Turkey suffered a moderate shortage in 
this period, but it was attributed mainly to a lack 
of foreign currency. 

Having relatively little to say about European 
shortages in 1979, I will take instead a more global 
perspective and offer some generalizations about the 
status of transport energy contingency planning 
since 1979 in the International Energy Agency (TEA) 
countries and comment on the experience of several 
countries that have endured fuel shortages. I want 
to point out that much of this information on both 
subjects is not available from published sources; 
the views expressed here are my personal interpreta-
tions of discussions by TEA participants, as well as 
of some strictly anecdotal sources, such as impres-
sions of recent developments offered by overseas 
associates and consular officials. 

GENERAL OBSERVATIONS ON THE PLANNING ISSUES 

The lEA members comprise most of the noncommunist, 
industralized nations. All but two (Norway and the 
United Kingdom) are net importers of oil; however, a 
third, Canada has recently approached self-suffi-
ciency in transport fuel. All face potential prob-
lems in a world oil supply shortfall, and even net 
exporters need contingency plans to deal with re-
gional imbalances and the consequences of oil-shar-
ing agreements. 

It would be ideal to have information on the 
expected effectiveness of contingency measures. In 
order to know the effectiveness of contingency mea-
sures three levels of information are needed. Only 
the first level, the laws and regulations enacted by 
governments or placed on standby status, tends to be 
readily available. It is difficult to go beyond the 
level of rules and find out.what governments really 
intend, and even harder to assess how the general  

public is likely, to respond. For most lEA countries, 
there is no widespread experience in handling peace-
time fuel shortages, and so a great deal of the 
discussion is of hypothetical policy, but some 
trends are apparent. 

For most ISA countries other than the United 
States, the laws and regulations that do exist tend 
to resemble war-power acts. They address the type 
of situation in which normal patterns of government 
are suspended in favor of broad executive control. 
The rules are thus poorly geared by definition to 
the subcrisis situation in which demand-restraint 
measures, if such are favored by the country, may 
play an important part. 

At the second level of information needed, what 
governments really intend, I infer from TEA discus-
sions that the biggest issue is who bears responsi-
bility in a crisis. This is, of course, a familiar 
issue, but note that it is discussed not only in 
terms of national versus subnational administra-
tions, but also in terms of what role the oil in-
dustry is-to play. One general observation can he 
made about government intent in other than crisis 
conditions: there is vigorous encouragement for the 
automobile industry in the major European countries 
and elsewhere to conform to voluntary fleet fuel 
efficiency goals, typically representing 10 to 15 
percent improvement between the 1970s and the mid-
1980s. 

At the third level of information needed, how the 
public is responding, there seems to be a widespread 
sense of urgency outside North America for govern-
ments to maintain a high level, of publicity about 
energy conservation in general. Currently this is 
perhaps focused more on the residential sector than 
on the transport sector, but it is fair to say that 
major government involvement in disseminating infor-
mation also reflects concern for the continuing 
credibility of the need to conserve transport fuel. 
By contrast, discussions of contingency planning in 
the lEA countries rarely focus on providing accurate 
public information on product supply. I must add, 
however, that this observation may reflect the 
limitations of my sources rather than the state of 
planning in the IEA. countries. 

CONTINGENCY PLANNING IN THE lEA COUNTRIES 

In Table 1 the 21 lEA countries are divided into 
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Table 1. Distribution of lEA fuel use by country group. 

Category (Type of Fuel Percentage Fuel Interventionist Percentage Fuel Market-Oriented Total 

Consumed) Consumption Countries Consumption Countries Consumption 

Large users Australia West Germany 

Motor gasoline fuel 17.8 Canada 75.1 United Kingdom 92.9 

Diesel and'home heating oil 24.9 Italy 57.6 United States 82.5 

Japan 

Small users 	 Austria 
Motor gasoline fuel 	 4.6 	 Belgium 	2.6 
Diesel and home heating oil 	10.9 	 Denmark 	6.6 

Greece 
Ireland 
Luxembourg 
New Zealand 
Portugal 
Spain 
Turkey 

Total motor gasoline fuel 	22.4 	 77.6 
Total diesel and home heating 
oil 	 36.8 	 64.2 

Note: Percentages shown are of total lEA consumption for fuel type. 

Netherlands 
Norway 	 7.2 
Sweden 	 17.5 
Switzerland 

four categories according to their size and their 
general approach to managing petroleum demand. Each 
of the 14 small users consumes less than 1 percent 
of the total gasoline used by the lEA countries, 
except for Spain (1.3 percent). The seven largest 
countries--West Germany, the United Kingdom, United 
States, Australia, Canada, Italy, and Japan--consume 
93 percent of the motor gasoline and 83 percent of 
the diesel and home heating oil (DHHO); the United 
States alone consumes two-thirds of the gasoline. 
Three of the large users and 4 of the 14 small users 
are currently committed to a general philosophy of 
allowing the market to handle fluctuations in sup-
ply, while all of the remaining countries continue 
to intervene with retail, price controls. However, 
note that because it includes the United States, the 
smaller market-oriented group accounts for nearly 80 
percent of TEA gasoline consumption. 

This classification is somewhat subjective, and 
there are some ambiguities; for example, the Nether-
lands is included in the market-oriented group be-
cause it suspended retail price controls in August 
1982, for a trial period; and Japan is classified 
interventionist because it monitors price closely 
with a view to intervening, even though retail con-
trols are not currently in effect. it is also impor-
tant to point out that each country is classified 
according to its current, noncrisis approach to the 
sale of petroleum, whether or not each would behave 
differntly during a fuel shortage. My purpose is to 
compare how interventionist and market-oriented 
countries approach the possibility of demand-re-
straint in emergency circumstances. Let us take a 
look at the current contingency planning trends in 
each of the four groups of TEA countries. 

Large User, Interventionist Countries 

The first two countries in this group, Australia and 
Canada, are examples of large users with variable 
subnational powers to manage a shortage, -and both 
must contend with major regional differences in 
dependency on imports. Canada, for example, imports 
in the east and exports in the west. Some parts of 
Australia have recently experienced severe regional 
shortfalls owing to industrial action, which is 
discussed later in this paper. Both countries are 
substantial producers of oil, and in both there are 
federal regulations controlling the price of crude 
and forms of State or provincial intervention in 

retail prices. It is at the State and provincial 
levels that demand-restraint is primarily envisioned. 

In Canada there is an ongoing effort by an inter-
provincial advisory group, with federal support, to 
research and coordinate the planning of demand-re-
straint measures to be used starting in the early 
stages of a fuel shortfall before it reaches the 
level of severity that would trigger a federally 
declared energy emergency (in which case therti would 
be national allocation of crude and petroleum 
product, and ultimately coupon rationing for the 
motorist). 

Australia also has federal standby plans for 
coupon rationing to be implemented after efforts to 
resolve shortages by bulk allocation have been 
tried. In its federal propaganda efforts, Australia 
has recently directed the message of its National 
Energy Conservation Programme to "counter the 'effect 
of the apparent glut" on the publics sense of 
priority. 

Exhorting the public to conserve is a matter of 
nationalist appeal in Japan, one of the two other 
countries in the large user, interventionist group. 
Japan is exceptionally dependent on oil in the in-
dustrial sector, and transport fuel is less a con-
cern than in many oil-importing countries; for exam-
ple, whereas Japan uses 15 percent of all TEA oil, 
it uses only 5.8 percent of the gasoline. Transport 
fuel conservation is very much a part of ongoing 
campaigns to, reduce oil use in general. Although 
Japan ended retail price controls in April 1982, the 
market is closely monitored (leading recently to 
public hearings on rapid price increases), and the 
national government clearly intends to intervene in 
a crisis. Standby demand-restraint measures are 
said to be strict, including possible curtailment of 
entertainment facility hours. Meanwhile, the pub-
licity efforts are such that one day a month is 
designated Energy Conservation Day, and February is 
designated Energy Conservation' Month. 

The remaining interventionist large user is 
Italy, which suffered localized shortages in 1979, 
largely because oil companies diverted some petro-
leum for export to the spot market during a politi-
cal dispute over the operation of price ceilings. 
The matter was resolved using ceilings indexed to a 
composite of European Economic Community (EEC) 
levels, which since December 1979 have been applied 
to gasoline and kerosene. A new national authority 
was created to administer demand-restraint measures 
in future shortages. 
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Large User, Market-Oriented Countries 

It must again be emphasized that the consumption of 
gasoline in the United States is an order of magni-
tude larger than that in either of the other two 
countries in this group. Illustrated another way, 
10 percent of the 1980 gasoline use in the United 
States is close to the total combined gasoline con-
sumption of all 14 lEA countries classified as small 
users in Table 1. 

The change in national approach to the oil market 
in the United States since 1980 and the debate on 
the causes of local shortages in 1979 are well 
known, so I shall do no more than recall that: only 
gasoline prices were controlled after November 1980; 
these controls were abolished in February 1981; the 
U.S. government intends to intervene in shortage 
markets to the extent that selling strategic reserve 
stocks may limit price increases; and most federal 
financial support for demand-restraint and state 
level contingency planning has been withdrawn. 

In West Germany and the United Kingdom, the other 
two market-oriented countries, retail price controls 
are not in effect but could be introduced in an 
emergency. The West German government has broad 
flexibility for action with respect to motor fuel 
(gasoline and diesel) in an emergency, but it has 
experienced public resistance to the use of perhaps 
the most common restraint measure in lEA countries--
global speed limits. By contrast, speed limits in-
troduced in the United Kingdom during the 1973-1974 
shortages have been continued, although some groups 
are now pressing the government to raise the 70 mph 
limit on motorways to 80 or 85 mph. Rationing powers 
are still on the statute books, but the intent of 
the government is to allow the retail oil industry 
to handle fuel shortages without intervention, if 
possible. Indeed now that the United Kingdom is a 
net exporter of oil, the nature of the policy debate 
has shifted toward maximizing the benefits of the 
resource. 

Small User, Interventionist Countries 

In this group of 10 countries are 5 countries (Bel-
gium, Greece, Ireland, Luxembourg, and Portugal), 
which among them use Only 1 percent of IRA gasoline 
and 5 countries that individually use from 0.4 per-
cent to 1.3 percent. All 10 countries have retail 
price controls, most of which are intended to smooth 
rather than prevent price increases. In two coun-
tries (Denmark and Turkey), the controls are in some 
way indexed to world crude prices. Because of price 
controls independent fuel suppliers in Belgium were 
placed in a precarious situation during the 1979 
increases in world fuel prices; they were given 
government assistance to stay within retail ceil-
ings. In several countries the national governments 
own refining operations, a recent development in 
Ireland (attributed to the 1979 experience). Govern-
ment ownership of refining operations amounts to a 
virtual refining monopoly in Portugal .and Greece. 

There are various levels of intent with respect 
to the use o demand-restraint in a fuel shortage, 
and although there is little specification beyond 
the often-mentioned speed limits, there is some 
experience. one type of experience arises from 
urban environmental problems that have led to traf-
fic restraint; an extreme example of this is in 
Athens, Greece, where cars are restricted in some 
periods to driving on alternate days based on an 
odd-even license number scheme. In addition the New 
Zealand government implemented measures in anticipa-
tion of a greater shortage in 1979 than eventually 
materialized; these measures are examined later. 

Before closing my discussion on the interven- 

tionist countries, I want to observe that the con-
trol of transport fuel prices is frequently part of 
broader price control policies and social contracts. 
Despite or because of this in some cases, notably 
Ireland and Spain, prices have increased rather 
sharply, although according to some of my European 
colleagues, the effect on demand is less than ex-
pected. 

Small User, Market-Oriented Countries 

One of the four countries in the small user, market-
oriented group, Norway is a net exporter of oil. 
Nevertheless Norway has maintained detailed contin-
gency plans, including rationing authority. Histori-
cally Norway has relied heavily on voluntary mea-
sures, especially the curtailment of recreational 
travel; these measures would be followed in a wors-
ening crisis by some of the strongest restraint 
measures that have been discussed, including a ban 
on driving on weekends and during certain hours of 
the day. The rationing plan would be implemented 
after 3 months of increasing shortage if a reduction 
of 20 percent of baseline use were expected to be 
continued for 6 months or longer. Allocations would 
be made based on historical use (except for recrea-
tional craft) within four transport energy-use Sec-
tors as part of a plan covering all energy-use sec-
tors. It is interesting to note that hearings on 
these contingency plans took place in November 
1982--1 months after Norway decontrolled retail 
fuel prices. 

Retail price controls in Sweden were lifted in 
September 1980, having been in effect since February 
1979; and there is a similar history of temporary 
controls during the 1973-1974 shortage. Like Norway, 
Sweden experienced no significant fuel shortages in 
1979, but there are standby rationing and allocation 
plans. In addition Sweden has conducted extensive 
personnel training for the implementation of emer-
gency measures, which may be introduced rapidly but 
may not be continued for more than one month without 
parliamentary approval. 

In the Netherlands there appears to be more 
equivocation over demand restraint than in Norway 
and Sweden. Recently the government has emphasized 
increaed public information, especially on the 
results of government tests of the fuel efficiency 
of different automobiles on the market. The Nether-
lands experienced some local shortages because of 
exports to the spot market, and I shall have more to 
say later about public reaction. As in Belgium, 
some independent suppliers in the Netherlands ex-
perienced difficulties in 1979 under the now sus-
pended price controls. 

The last country in this group, Switzerland, has 
not attempted to control retail markets and has 
experienced significant instability in prices at the 
gasoline pump. Although the federal government has 
not announced demand-restraint proposals (except in 
the case of the army), the cantons have been creat-
ing regional energy boards to review public needs. 

RECENT FUEL SHORTAGE SITUATIONS 

In an effort to learn as much as possible fiom 
available information on recent fuel shortages, I 
have selected one example from each of the four 
groups of countries, large or small user--interven-
tionist or market-oriented. I will now comment in 
more detail on what I have been able to learn about 
the state of contingency planning in European coun-
tries since the fuel shortages occurred. Following 
the previojs order, the most severe example--the 
shortage resulting from industrial action in Sooth 
Australia__is discussed first. 
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South Australia, September 1981 

An industrial dispute, which prevented the shipping 
of crude oil and petroleum products and caused the 
closure of South Australia's only refinery, lasted 
from September 3-24, 1981. It was the state's third 
and most serious strike affecting petroleum supplies 
in recent years. The response by the government to 
restrict sales was thus based on some previous 
shortage experience, but it was unprecedented in its 
extent. Restrictions were imposed 13 days after the 
start of the dispute and 4 days after the refinery 
was closed. 

There were four stages in the management of the 
crisis. The first stage, which lasted from a Wednes-
day through the following Thursday morning, was 
primarily to prevent stockpiling by the public in 
the urbanized part of the state (greater Adelaide); 
the restrictions included a maximum purchase of 
$7.00, price ceilings, odd-even sales, ban on short-
age containers, and exemptions for two-wheelers, 
buses, and taxis (and also stranded vehicles, which 
were allowed 5 liters of gas). Sales were estimated 
at 2 percent above normal during this period. The 
second stage was a total ban on sales (except for 
negligible exceptions)-  for the remainder of the 
weekend. The third stage--coupon rationing--began 
Monday morning in Greater Adelaide and lasted until 
the dispute was settled 4 days later. A $7.00 maxi- 
mum purchase was imposed in rural areas. For the 
first 2 days, ration allocations were available only 
to specified essential and high-priority users, in- 
cluding community services, transport and eomrnunica-
tion operators, essential goods and food-stuffs, and 
other priority economic activities; private motor-
ists were dncluded only under demonstrated circum-
stances of exceptional economic or compassionate 
need. 

On the third and fourth days of rationing, only 
essential users were allowed fuel. Sales during 
rationing were 64 percent below normal. The final 
stage, lasting one week until the supply situation 
recovered, was the reintroduction of urban area 
restrictions similar to the first stage, and 
imposition of a continuation of the maximum purchase 
of $7.00 in rural areas; during this period sales 
were 20 percent below normal. The shortage caused 
significant problems, including long queues for fuel 
in some areas and some serious communications 
problems. 

As a result of the experience gained with such a 
rapid crisis response, South Australia has been 
working on further refinements of its energy contin- 
gency plan. It might be said that if this approach 
were implemented for an extended period, the private 
motorist would represent a major problem, but recall 
that there is a federal rationing plan based on 
registered vehicles for use in a national emergency. 

New Zealand, Mid-1979 

New Zealand, which imports approximately 100 percent 
of its oil, was in a vulnerable position in 1979 
because of the degree of its former dependence on 
Iran as a supplier. In anticipation of shortages in 
mid-1979, the New Zealand government implemented a 
series of demand-restraint measures, including clos-
ing service stations from 8 pm Friday to 8 am Mon-
day, and a carless day system in which the vehicle 
owner was assiqned a color-coded sticker to indicate 
his or her chosen day of the week on which the car 
could not be used. Retail prices continued to be 
subject to maximum and minimum controls; the price 
was high in comparison 'to, for example, Australia. 
To the extent that the measures did not sufficiently 
reduce demand, additional limitations on the hours 

for sale of gasoline were imposed. The public met 
these restrictions with a sense that there was no 
realistic alternative and it is interesting that the 
government chose to keep the carless day system in 
effect for one year. These measures proved to be 
adequate, as the ultimate shortage was only of the 
order of 2 percent, but the experience led to new 
developments. The feeling has been expressed that 
New Zealand was "almost caught with its pants down' 
and that improved contingency planning was in-
evitable. 

In 1981 the New Zealand parliament passed the 
Petroleum Demand-Restraint Act, giving the govern-
ment administrative discretion to implement any or 
all of the following measures: weekend service sta-
tion closings, ban of container sales, odd-even 
sales, and maximum and minimum purchase limits. In 
addition, the carless day system could be introduced 
on 1 month notice. Work was in progress at the end 
of 1982 to clarify regulations for the demand-re-
straint measures. The act also authorized coupon 
rationing to' deal with a 15 percent or greater 
shortage, although details of local administration 
and of a potential white market were subjected to 
further development; nevertheless, a 6-month supply 
of coupons were printed and are on hand. 

United Kingdom, June 1979 

The shortages that occurred in the United Kingdom in 
the first half of the summer of 1979 resulted pri-
marily from a brief period of disorientation in the 
retail market following the abolition of price con-
trols in May. Given events in the Middle East, 
public sensitivity was high, but by historical stan-
dards, the shortages did not appear to be serious. 
Britain had experienced severe restraints on energy 
use in recent years, not only because of the 1973-
1974 shortages, but also because of a protracted 
coal miners' strike during the same period. Recall 
that the restrictions at one point extended to a 
national 3-day workweek. The government did not 
intervene in 1979, but the oil retailers took their 
own action, restricting service station opening 
hours, especially on Sundays, and in some cases 
imposing minimum purchase requirements. Prices 
rose, but not spectacularly; fuel taxation policy 
was a prominent issue for a period, but again ap-
proaching national self-sufficiency in oil came to 
overshadow the brief experience of local shortages. 

Since 1979 taxes on both gasoline and diEsel fuel 
have been raised, including an extra tax on fuel for 
private use of company-owned vehicles. The latter 
is an unpopular issue in a country where allegedly 
70 percent of new car sales are made to corpora-
tions, many of which provide cars as an employee 
benefit. British government policy is now generally 
directed toward the supply side, with demand being 
influenced primarily by "improving the flow of in-
formation on energy efficient measures through ad-
visory services and demonstration projects." It is 
claimed that 40 percent of the fuel currently used 
could be saved through conservation, and that a 20 
to 27 percent savings could be achieved by the year 
2000. 

Despite the deemphasis of demand-restraint, I 
should point out that contingency plans still exist 
for three stages of shortages. In a shortage of 
less than 5 percent, the oil industry would be en-
couraged to respond as it did in 1979, and speed 
limits would be enforced. In a more 'severe shortage 
the government could regulate service station 
hours, reserve the last 15 percent of a retail out-
let's supply-for nominated priority users, intervene 
in the allocation of petroleum products, and impose 
coupon rationing if a 20-percent shortfall lasting 6 
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months or more was anticipated. Interestingly, the 
United Kingdom plan is the only plan of which I am 
aware that discusses a 50-percent shortfall, in 
which event fuel would be entirely allocated to 
designated uses. 

The Netherlands, Mid-1979 

The Netherlands is one of the European countries 
that suffered local shortages because of export to 
the spot market. Until August ,1982 the Netherlands 
relied on a shock absorber system of price controls. 
Under this system, prices were allowed to fluctuate 
within a confidence interval around a designed mean, 
but this was apparently updated too slowly for 
events in mid-1979 and some suppliers moved petro-
leum out of the country. Now that the Netherlands 
has experimentally dropped price controls, and pub-
lic information is apparently favored over demand-
restraint, it is instructive to summarize an effort 
in the country to measure public beliefs about gaso-
line shortages. 

Some insight on Dutch public sentiment was pro-
vided by a 1979 government-sponsored study of motor-
ists' attitudes towards fuel conservation and crisis 
management (1). The survey revealed that most 
motorists blamed the government for situations that 
tended to waste fuel (including the relative 
unattractiveness of less fuel-intensive public 
modes, which forced them to drive). Given an 
absolute need for a 10 percent reduction in gasoline 
consumption, the respondents found 100 km/h speed 
limits, gas guzzler taxes, compulsory engine tuning, 
and shop-parking restraint preferable to extra non-
compensated fuel taxes and curtailment of service 
station hours. The motorists were split in favoring 
extra taxation on cars for business use, work-parking 
restraint, driving bans, 90-km/h speed limits, and 
fuel taxes offset by reductions in annual vehicle 
fees. However, the same respondents believed that a 
number of unpopular restraint measures would be ef-
fective, including strict enforcement of lower speed 
limits, a ban on driving two Sundays a month, car-
less days, and work-parking restraint with transit 
alternatives. Under an unavoidable 30-percent 
shortage, rationing was the most favored measure and 
nonrebated fuel price increases the least favored. 
The researchers concluded that many measures would 
require massive explanatory publicity before the 
public would accept them. 

A number of other countries have been gathering 
similar information, and I look forward to comparing 
popular sentiment across countries in the same way 
that we attempt to compare government policies. 

CONCLUSIONS 

In this cursory look at the noncommunist, indus-
trialized world, we have seen that four-fifths of 
the gasoline in lEA countries is sold in 7 countries 
that do not control the price and one-fifth is sold 
in 14 countries that do control the price. The 
one-fifth that is controlled amounts to two-thirds 
of lEA gasoline consumption outside the United 
States. I have used the term interventionist to 
describe those 14 countries that control the price 
of gasoline, but it is clear that all lEA countries 
expect to be interventionist to some degree in a 
supply shortfall. The degree of potential interven-
tion is not necessarily lower in all the countries I 
have labeled market-oriented, and vice versa. 

I hesitate to draw conclusions about the level of 
contingency preparedness in a large number of coun-
tries based on variable sources of information; 
however, it appears that some of the stricter poten-
tial demand-restraint measures are on the books of 
those countries that have experienced, or were in  

realistic danger of experiencing, abrupt fuel short-
ages in the last decade. Moreover, this appears to 
hold true regardless of the extent to which those 
countries espouse a free market approach to fuel 
allocation. It might be argued that the United 
States, which was realistically threatened with 
import shortages, does not fit this generalization, 
but the continuation (without federal aid) of con- 
tingency planning efforts in states especially de-
pendent on imports could be considered analogous to 
national responses elsewhere. 

There is an aspect of contingency planning, how-
ever, in which the expressed intentions of countries 
are more consistent with their interventionist or 
market orientation, namely the purpose of demand-
restraint measures in the overall management of a 
fuel shortage. In most cases, the free market coun-
tries regard demand-restraint at the end-user level 
as a measure to be used only after efforts to allo-
cate crude oil or petroleum product have proved 
insufficient. 

The interventionist countries, by contrast, tend 
to see demand-restraint as a measure to be imple- 
mented early in a crisis to reduce the need for 
allocation and rationing. Thus, it is possible to 
explain the apparent anomaly of free market coun- 
tries planning some of the most extreme interven- 
tions. By the same reasoning, the interventionist 
countries are much more, likely to implement demand- 
restraint in any given size of shortage, and they 
therefore must be more sensitive to public resis-
tance to the content of their contingency plans. As 
the debate on those plans evolves, I suggest that 
several decades of traffic-restraint policy in some 
of the older urban areas in Europe will provide a 
substantial body of relevant experience on which we 
may draw. 

The transport sector is no doubt the most politi-
cally volatile during a fuel shortage. Most of the 
lEA, countries, regardless of economic persuasion, 
are actively engaged in persuading the public that 
the recent oversupply of fuel should not be inter-
preted as an indication that shortages will not 
recur. The global energy picture remains serious: 
if northern economies Continue to expand, and if 
less developed countries attain desired improvements 
in their economic well-being, competition for the 
remaining reserves will be intense indeed, well 
inside the 1985-1995 timefraine suggested by Alluisi 
as the period during which worldwide shortages will 
become critical (2). Agarwal (3) discussed a 
current illustration of the consequences of higher 
energy prices: serious destruction of vegetation is 
resulting from the increased use of wood as a 
cooking fuel in the poorest countries. 

It is difficult to imagine there not being seri-
ous strains in coming years on the share of oil now 
allocated to our transport needs. It is my overall 
impression that the lEA countries have gained valu-
able lessons from the relatively minor shortfalls of 
the past decade, but few countries are in a position 
to rapidly implement contingency measures that are 
equal to the management of a protracted fuel short-
age in excess of 10 or 15 percent. 
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I will discuss the experiences of several local 
governments in implementing energy contingency 
plans. After the 1973-1974 Arab oil embargo there 
was a flurry of activity in energy contingency plan-
ning at the local level. For example, within 5 
years after the embargo energy contingency plans 
were developed by the following: 

Dallas-Fort Worth Council of Governments; 
City of Waco, Texas; 
Metropolitan Transit Commiss'ion (MTC), Min-

neapolis-St. Paul; 
Southern California Rapid Transit District 

(SCTRD); 
Easy Ride (the rideshare portion of the 

Peninsula Transportation District Commission), Hamp-
ton, Virginia; 

Mass Transit Administration (MTA), Baltimore; 
Metropolitan 	Transportation 	Commission 

(MTC), San Francisco; 
Metropolitan Washington Council of Govern-

ments; 
Metropolitan Transit Authority (MTA), Nash-

ville; 
Tn-County Metro District (Tn-Met), port-

land; and 
Regional Transportation District (RTD), 

Denver. 

These plans were developed by a variety of agen-
cies--from rideshane agencies to transit operators 
to metropolitan planning organizations (MPOB). For-
tunately, for the purpose of this discussion, the 
United States experienced another energy shortage in 
1979 and we were able to see how well these 1974 and 
1979 energy contigency plans fared. 

Some of the measures suggested in those plans 
included gasoline sales-related actions (odd-even 
sales, color flags, etc.), various nideshare pro-
grams, and accelerated vanpool and carpool programs. 
Changes in work hours were also suggested to allevi-
ate the crush on transit, to facilitate better car-
pooling, or to reduce the number of work-related 
trips. The 4-day workweek is an example of this 
last concept. 

There were suggestions, particularly from transit 
operators, designed to put more buses into service. 
This would be accomplished by activating reserve 
fleets, accelerating maintenance (perhaps accom-
plished overnight), and postponing preventive main-
tenance. Other ideas included using taxicabs and 
school buses, providing telephone hotlines to give 
consumers information on gasoline sales, and decen-
tralizing transit information dissemination. Some 
agencies disseminated transit information through 
newspaper ads. There were also proposals to have 
individuals within local governments serve as infor-
mation coordinators. 

How successful were all of these measures? 
Frankly, most of them either did not work or were 
not really important. Some, however, did work; for 
example, the gasoline station odd-even sales program 
and the color flags used to indicate the availabil-
ity of gasoline were important and certainly helped 
to alleviate some of the lines at service stations. 

Rideshaning programs did not do well. This is 
surprising because ridesharing appears to be one of 
the more flexible and responsive activities. In a  

sense it was successful because many people car-
pooled, but as far as formal carpool programs were 
concerned, it took 3 or 4 weeks or longer to develop 
the computer match lists and contact the people who 
called in, therefore it really did not work well. 
During the 3- or 4-week period, people found other 
means to get to work; most formed their own carpools. 

I am unaware of any work-hour programs imple-
men€ed during the 1979 energy shortage. These pro-
grams require major changes in employers' operations 
and, for this reason, they were perhaps doomed to 
failure from thestart. 

There were some successes in activating reserve 
bus fleets. I am uncertain, but I believe either 
Seattle Metro (Washington) or Tn-Met (Portland, 
Oregon) was able to put more buses on the road. They 
seemed to be limited only by the size of the reserve 
fleet. Other operators were limited in trying to 
train people to drive the buses. They did not have 
the drivers on the payroll; in some cases,, retired 
drivers were hired to drive the buses. 

am unaware of any place where taxicabs were 
used. School buses were tried in a couple 'of places, 
and my impression is that it was more trouble than 
it was worth. Dade County (Florida) used school 
buses and paid ridiculous rates for insurance (on 
the order of $1,000 or $2,000 a day per bus) to 
carry 20 people. 

Telephone hotlines announcing the availability of 
gasoline appeared to be useful. Prince Georges 
County (Maryland) established an Operation Oasis to 
provide consumers with information on the gasoline 
stations that were open. Los Angeles County handled 
4,000 calls per day on the availability of gasoline 
during the 1979 crisis. In Texas Gulf Oil published 
maps to show which stations in the Dallas-Font Worth 
area would be open and on which days during the 
weekends. These kinds of activities were helpful. 
However, the problem that a government agency en-
counters in trying to provide, telephone hotlines is 
that the agency has to collect the information from 
the individual 'service stations, which may or may 
not be willing to cooperate. 

Decentralization of transit information appeared 
to be an extremely important strategy, yet I am 
uncertain about its effectiveness. In Seattle, for 
example, it was reported that 93 percent of the 
phone calls to the Seattle transit system were not 
answered during 'the 1979 crisis. This means that a 
transit system's, telephone information system, in 
some instances, may not be relied on to handle re-
quests for information during a fuel shortage. SCRTD 
placed ads in" the newspaper to inform people about 
transit schedules, and some schedules were placed in 
the shopping malls in an effort to disseminate tran-
sit information. 

Changing bus maintenance schedules appeared to be 
a workable measure; however, it too, was relatively' 
minor. Local energy coordinators served as sources 
of information; again, however, this was not an 
important measure. 

So what can we conclude? Can we make some general 
statements about the effectiveness of some of these 
measures and the effectiveness of contingency plan-
ning? 

Considering the contingency measures and the 
actual travel changes that took place, certainly we 
can conclude that we all lived through the crisis. 
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We know it is possible to live through a fuel short-
age. We learned from the previous crises that people 
have a great capacity to adapt. Research by Hartgen 
(1) revealed that people saved er.ergy by driving 
slower, chaining their trips, and by taking fewer 
and shorter trips. These actions were taken without 
outside interference--without 'government programs. 

This adaptation by individuals and by households 
generated quite a demand 'for information as people 
tried to call the transit system, called the ride-
share agency, searched for a carpooler at work, 
sought information about the fuel efficiency of 
cars, and inquired about the availability of gaso-
line. 

In retrospoct, probably the most distinguishing 
characteristics of past energy shortages is the lack 
of communication. Information systems were over-
loaded in terms of the necessary speed and capacity 
to deal with all the information that was required. 

Transit, although sometimes promoted by advocates 
of the transit industry as being a savior during a 
fuel shortage, certainly helped but overall it ac-
counted for only 1 or 2 percent of energy savings or 
patronage. 

The transit industry faced tremendous problems 
during fuel shortages. As transportation profes-
sionals we need to deal with the following problems: 
lack of information, availability of fuel, and in-
creasing capacity on transit systems. 

As for planning--it has now been a decade since 
work began on energy contingency plans--the early 
plans tended to concentrate too much on defining the 
problem and identifying potential solutions. They 
were a little short on some of the management ques-
tions that would arise during the implementation 
phases; for example, How would the measure be accom-
plished? Who would have the responsibility for 
implementation? How 'would the decisions be made? 
Who would pay? what are the incentives for trans-
portation providers to be involved? 

For example, when a transit strike occurred in 
Houston a few years ago, the city had taxicabs run 
the bus routes. Eventually these taxicabs, if they 
'found a fare, left the route to serve the fare. The 
experiment did not work well because the taxicabs 
had no incentive to continue running the routes. 

It should be noted that such efforts are often 
designed to fail because there are ulterior motives. 
An analysis by Schueftan (Part III, Session 5 of 
these proceedings) suggested that some of the energy 
contingency plans reviewed reflected ulterior mo-
tives as did the taxicab experiment in Houston. The 
taxicab routes in Houston were used to temporarily 
relieve some of the political heat associated with 
the transit strike. 

Some contingency plans were attempts to develop 
support for the use of alternative modes of trans-
portation. Also, some plans may have overstated the 
seriousness of the energy issue in order to gain the 
attention of policymakers. Energy contingency plans 
generally did not address the concept that there are 
different levels of energy shortage. In disaster 
planning this is formalized to some extent. 

If one household runs Out of fuel, this is not an 
energy crisis except for that one household. Local, 
state, or federal governments do not get involved in 
a one-household energy shortage. 

When an entire city starts running short of fuel, 
certainly it is a crisis for that city, but it may 
not be a crisis for the state or the federal govern-
ment. In 1979 the odd-even gasoline sales were used 
only in Dallas, Fort Worth, and Houston. Some of the  

other large cities in Texas wanted to begin odd-even 
sales so they could be considered major urban areas 
with big problems, but the state refused to impose 
contingency measures where they were not needed. 

So there were energy shortages that were perhaps 
a crisis for a few cities but not for the state and 
certainly not for the federal government. The 1979 
crisis is a good example. Gasoline lines started at 
service stations in California. Considerable time 
passed before lines were noticed in Texas, and most 
of the country experienced no shortages. 

Looking ahead, I do not believe energy contin-
gency planning should be abandoned. However, it is 
time to examine the management and implementation 
issues that are involved. One of the major issues 
is the flow of information. 

If sufficient information is provided to help 
people decide what is good for them individually and 
what is good for them collectively, they can make 
the necessary changes to save energy. They can take 
the bus if they know the schedule. 

I would point to the Houston-Galveston Area Coun-
cil's recent energy contingency plan as an example 
of a good approach. The Council does not spend time 
examinin4 what the shortfall might be or what tran-
sit shifts would take place, instead it concentrates 
on setting up coordinating committees and identify- 
ing information that would need to be collected. The 
plan specifies who would collect the information and 
how often and to whom it is to be reported. The Mid-
America Regional Council also has a plan that tends 
to stress the flow of information. 

Assumptions were made in the past about the exis-
tence of allocation or rationing, and, of coutse, 
these assumptions may no longer be valid. What this 
means for energy contingency planning is uncertain. 

I am unsure of the nature of the political sup-
port for energy contingency planning which is so 
necessary if a realistic planning effort is to be 
made. If, for example, a free-market approach is 
adopted to deal with energy shortages, are the cries 
for action going to come only from the low-income 
segment of the community, which is often politically 
impotent? In such circumstances, there may be no 
support for planning--no support for government 
action. 

Finally, we can conclude that energy contingency 
plans must have a local orientation. As we saw in 
1979 the entire nation may not have an energy short- 
age. Shortages will always start in one place; not 
all of us at once, regardless of where we live, are 
going to have a gasoline shortage. Shortages are 
going to start in one locale, and they may even stop 
in the locale where they started. Therefore energy 
contingency planning should take place at the local 
and the state levels. The only reason that the state 
should be involved is because of the level of au-
thority required. Energy shortages are primarily 
local problems, even though ' our nation's energy 
supplies and demands, of course, take on a national 
character. My recommendation is that energy contin-
gency planning should continue but with a local 
orientation. 
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Session 3 Energy Scenarios 

Initial and Subsequent Consumer Response to Gasoline Shortages 

David T. Hartgen, Joanna M. Brimso, and Alfred J. Neveu 

When a rapid change occurs in the supply of gasoline 
government has traditionally responded in two ways. 
Initially it seeks to control the fuel distribution 
by regulation to ensure that available supplies are 
allocated equitably. Secondly, it acts to reduce 
the dislocation and financial impacts on various 
economic and geographic sections of the population. 
These programs are based on the assumption that 
hardship and radical changes will'be felt within the 
economy as consumers are required to spend larger 
proportions of their household income on gasoline, 
but that consumers will continue to respond in their 
customary manner, except as regulation changes it. 

The gasoline supply shortage of 1979 and the 
subsequent sharply rising prices of gasoline did not 
take Americans entirely by surprise. Experience in 
dealing with this type of situation had been gained 
only 5 years earlier. Americans responded by con-
serving gasoline and curtailing travel substan-
ttlly, but, in recent years, although gasoline 
sales have continued to fall, vehicle miles of 
travel (VMT) have increased. The interaction between 
the savings made possible by fuel-efficient cars and 
the return to habitual gasoline-consuming behavior 
appear to be likely causes. If governments are to 
regulate wisely and ensure equitable treatment in 
the event of future energy crises, it is important 
to understand how the consumer responds. In this 
paper U.S. consumer responses to gasoline shortages 
are reviewed and the probable response to future 
crises is assessed. 

OVERVIEW OF CONSUMER RESPONSE TO GASOLINE SHORTAGES 

The literature on consumer response to gasoline 
shortages can be divided into (a) a..egate studies 
of trends in traffic counts, transit use, gasoline 
consumption, and similar statistics cnd (b) studies 
of household and consumer response. 

Aggregate studies abound in the literature and 
will not be extensively reviewed here; the, reader is 
referred to references (1-5,28). This section will 
focus on consumer studies, because it is from this 
detailed disaggregate assessment that differential 
responses can be most easily seen. A number of 
extensive reviews (6-10) summarize this literature. 

Background 

The data in Figure 1 and Table 1 show overall trends  

in travel and energy use in New York during the last 
decade. The two energy crises are readily apparent. 
In each case, gasoline reduction was about 5 per- 
cent, of which about 4 percent showed up as reduced 
travel. Note the similarity between the two crises 
in terms of shortfall and consumer responses (11). 
U.S. trends were similar. Of particular interest is 
the' divergence of the gasoline use. (gal) and travel 
(VMT) lines in Figure 1 after 1976. These trends 
suggest that the link between travel and energy use 
is changing. 

This change began in 1975 after the 1973 energy 
crisis (when consumers began rapid purchasing of 
fuel-efficient cars) and accelerated by the 1979 
crisis. Coupled with the recent (1982) data given 
in Table 2, the data suggest that the cause of this 
change appears to be the rapidly increased effi-
ciency of new cars. As more efficient vehicles are 
purchased and older vehicles are replaced, the aver-
age efficiency of cars operating on the road has 
risen rapidly since 1975. Consumers appear to be 
using the increased efficiency gained to power both 
a gain in travel (i.e., increased personal mobility) 
and reduction in fuel use (i.e., reduced out-of-
pocket costs for gasoline). As will be shown in the 
following discussion, ironically, increased transit 
use and slower, driving, both fuel savings actions, 
appear to be losers in this strategy; consumers ap-
pear to be replacing these actions by other more 
cost-effective actions. 

The 1973-1974 Crisis 

To place these recent trends in perspective, the 
1973-1974 and 1979 energy crises must be reviewed. 
consumer studies of the 1973-1974 energy shortages 
are surprisingly few. Seven separate studies are 
summarized in Table 3. of the seven, only Stearns 
() takes a nationwide perspective but Is beset 
with time-series problems. The other studies focus 
on urban-area suburbs or small cities and usually 
small atypical groups. 

it is impossible to draw from these studies con-
clusions concerning the changes in consumer travel 
behavior during the 1973-1974 energy crisis. One of 
the most significant findings is that the supply or 
availability of automotive fuel, much more than 
price, was an important factor in determining short-
term changes in travel demand. However, in several 
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Figure 1. New York State travel, energy use, gasoline price, fleet efficiency. 

Table 1. Impact of the 1973.1974 and 1979 energy crises in 	 Table 2. Travel and energy statistics for 1982 (numbers and percent 
New York State (% change over previous year). 	 change over 1981) (28). 

Category 1973-1974 . 	1979 

Maximum quarterly gasoline - 
shortfall -13 -11 

Annual gasoline use -5.1 -5.3 
Annual travel (VMT) -3.4 -4.5 
Nominal gasoline price +30 +35 

-of those studies, the high income of consumers in 
the sample may have overshadowed the effect of the 
rise in gasoline price. What is not clear from these 
studies is the effect of a sudden large increase in 
gasoline price. At the prices then in effect 
(550/gal) the demand for gasoline was observed to be 
extremely inelastic (e.g., e = -0.10). 

Another finding is that Only those consumers with 
some flexibility in travel options conserve fuel 
initially and they generally have high levels of 
automobile ownership and income. They also engage 
in large amounts of discretionary travel, and thus 
have a greater opportunity to conserve fuel. The 
lower-income traveler, and those with low levels of 
automobile ownership, do not have the ability to 
change their travel patterns without severely alter-
ing their lifestyle. The studies revealed that 
travelers with high incomes were. more likely to 
change their travel patterns, but lower-income 
travelers were more likely to retain their changes 
when they altered their travel behavior. 

Contrary to popular belief at the time, use of 
public transit was not found to be an important 
option in combating the gasoline shortage, even in 
areas with good transit service. In a study by 
Saaco and Hajj (2), attitudes toward public transit 
were found to be favorable, but poor service and 
high fares worked against its use. 

-. 

Category 

United States 

Number 	9.A 

New York 

Number % 

Gasoline use (billion gal) 64.617 	-1.7 5.58 +0.4 
Travel (billion VMT) 1,576.06 	+1.4 80.48 +1.7 
Transit ridership 

New York City -2.9 
Upstate New York -4.9 

Gasoline price ($) 1.28 -6.3 
New car 282b 
Fuel efficiency (mpg) 
Speeds (median) 55.0 +0.4 
Business index . +0.4 

°Ten months. 
bEleven months. 

The 1979 Crisis 

Another fuel shortage occurred in 1979 during the 
spring -  and sununer months and at various times 
throughout the nation. The West Coast was hit 
hardest in May and April, whereas the East Coast was 
affected the greatest in June and July. Because of 
the lagged occurrences - of the fuel shortage in dif-
ferent locations there was time to begin studies 
soon after the crisis ended. Nevertheless, fewer 
studies- were conducted and reported on the 1979 
crisis than on the 1973-1974 crisis. The seven 
known studies are summarized in Table 3. From these 
studies, it can be seen that the public's response 
was extensive and varied, covering all aspects of 
their travel patterns. ,  

Consumer reactions to the 1979 crisis were gen-
erally similar to those observed in the 1973-1974 
crisis: small, unobtrusive actions were most fre-
quently taken, generally focusing on nonwork travel, 
in which the household has the most flexibility- in 



Table 3. Studies of consumer responses to gasoline shortages. 

Number - 
Reference Survey Location/Date Surveyed Focus Primary Results Threats to Extended Validity 

1973-1974 crisis 
Peskin, 1975 (13) July 1974 157 Retrospective behavior Gasoline shortage did not Respondents tended to be high- 

Households in during crisis affect work travel but non- income 

northern Chicago . 	. work travel declined 13 per- Memory lapses. in retrospective 

suburbs cent (trip chaining) response 
Gasoline supply is more im- Past-crisis interview 

portant than price in de- 
termining travel 

Transit use did not increase 
substantially 

Skinner, 1975 (14) April to August 1974 103 Gasoline purchase be- Gasoline demand is inelastic Generally high-income respon- 

FHWA employees in havior using diary to price (household bud- dents 

Washington, D.C. gets adjusted) Gasoline purchase only, not 
travel 

Few transit alternatives 

Sacco and Hajj, April 1974 318 Travel behavior Moderate changes made by Suburban focus 

1976 (15) Before and after Retrospective look 60 percent, primarily in 

Households in a sub- -. shopping, social, and rec- 

urb of Columbia, S.C. realional activities (least 
changes in work) 

Supply, not price, had impact 
on travel 

Attitudes favorable, but low- 
transit'response (not avail- 
able) 

Stearns, 1975 (12) November 1973, Feb- 680 Consumer trip making Low-income households Post Christmas fall-off may cx- 

ruary 1974 compared at two changed modes plain drops in shop (social 

Households nationwide points in time High-income households and recreational) travel 

(two surveys) cut some discretionary 
travel 

- Most changes by location 
and group were not signifi- 
cant 

Corsi and Harvey, November 1975 1,461 Retrospective recall on Very small (< 10 percent) No nonwork travel 

1977 ()) Households in Mil- modal changes for work shifts, largely to carpool- 

waukee, Wis. travel ing (primarily by mid-in- 
Intended reactions to fu- come, long-distance, and 

- lure scenarios young children com- 
muters) 

Becker et al., 1976 Summer 1974 439 Retrospective focus on Frequent changes mtde by Overall results were weak, 

()2,) Households in Port- modal use frequency 52 percent, 16 percent of changes were not clearly re- 

land, Ore, metro area changes and reversion these reverted after crisis lated to demographics 
Higher-income groups 

changed more, but lower- 
income groups retained 
behavior 

Keck et at., 1974 January to April 1974 300 Actions taken to reduce Some action taken by 80 Very small isolated cities 

(18) Households in three fuel use percent, mostly work- 
small New York and shop-related (drive 

State cities (Oneonta, slower) 
John sto wn -Gloversville, Secondary actions were 

Hudson) shopping, linkage- 
- oriented 

Generally little sacrifice 
- made 

1979 	crisis 
San Diego CPO, July to August 1979 600 Changes in travel Cutback in travel by 75 Generally representative of San 

1979 (19) Households in San May to-July 1979 percent in some way Diego area 
Diego area Higher-income households 

cut back because of re- 
duced supply, lower- 

• income because of 
higher prices 

Work modes changed by 
< 20 percent (shifted to 

• carpool) 
Large families reduced 

- travel more than small 
families 

- One-fourth of households 
were considering trading 

Trent and Pollard, 1975 (n = 305) 195 Publics' reaction to 
cars 

Increase in real price (not Intended actions not imple- 

1982 (20) 1976 (n = 221) rising prices, 1974-1979 pump) causes changes in mented 

1980 (n = 195) (reported behavior to fuel use and travel Impact of supply drop is not ac- 

Respondents from future scenario) Response patterns form a counted for 

small Appalachian history that guides 
county were inter- further responses 

viewed three times Respondents favored re- 
ducing driving over fuel- 
efficiency changes 

Hartgen and Neveu, October 1979 1,520 Retrospective actions 1979: 	frequency of actions Retrospective memory 

1980 (21) October 1980 1,560 taken to conserve highest for nonwork but New York State representative of 

January 1983 1,503 energy most energy saved in work- United States 
and car-related actions, 

• particularly fuel-efficient 
car purchases, little mode 
switching 

39 
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Table 3. (continued) 

Reference Survey Location/Date 
Number 
Surveyed Focus Primary Results Threats to Extended Validity 

1979 crisis 
Brunso, Kupferman, Three separate surveys Probable actions for Supply, not price, caused 
and Hartgen, 1982 of 1,500 New York higher-price or 20 per- short-eerm changes 
(22) State households cent shortfall scenarios Speeds increased 

Reduced vacation travel (sum- 

Neveu, 1981 (23) 
mer crisir) 

New York City: transit focus; 
suburbs: carpool; upstate: 
reduce travel and purchase 
fuel-efficient car 

1980: transit and carpool- 
ing were short-lived actions 

Consumers rebound by drop- 
ping small-payoff actions 

Most savings by high-income 
households 

1983: conservation more 
persuasive, supporting travel 
growth 

Middle-lower class participating 
more, upper income less 

Speed increasing 
Dsltz, 1982 (24) June 4-10, 1979 1,000 Gasoline purchase be- Overall 28 percent reported Very short time period (I week) 

Households nation- havior and difficulty difficulty 
wide Effect on travel High-income households re- 

ported most difficulties 
Small households reported 
most difficulties 

Station closings and long lines 
accounted for 55 percent of 
responses 

Impact on travel reported by 
32 percent (primarily limited 
trips, changed vacation plans, 
diverted for gasoline) only 
0.9 percent used transit, 1.7 

Washington State Summer 1980 2,500 Changes in the past 2 
percent carpooled 

Greatest change is reduction of Retrospective memory 
DOT 1981 (25) Households statewide years and future plans travel (47 percent) No detailed energy questions, 

in response to higher Some action taken by 46 per. just transportation costs 
transportation costs cent to reduce travel costs 

Most (77 percent) did not 
change mode, and 70 percent 
say they do not intend to 
change in the future 

New vehicle acquired by 45 per- 
cent in the last 2 years, and 
two-thirds of those said the 
new vehicle was more fuel ef- 
ficient 

making travel decisions. Again, transit options 
were not important overall, although, where good 
transit service was available, mode switching to 
transit assumed somewhat greater importance. 

One major difference between the 1979 crisis and 
the 1973-1974 crisis was the availability of more 
fuel-efficient vehicles as a conservation option. 
Before the 1973-1974 fuel crisis there was little 
concern about the fuel economy of the automotive 
fleet. However, in the interim period between 
crises, vehicle fuel efficiency became an important 
issue with the government, the auto industry, and 
consumers. When the 1979 crisis occurred, vehicles 
with improved fuel efficiency were readily avail-
able, and many households chose to incur the rela-
tively large capital cost (compared with most of the 
other conservation actions) to buy such a vehicle 
rather than adopting many of the smaller, less cost-
lier actions. In one study (21) vehicle fleet turn-
over was found to be the largest single energy-sav-
ing action taken during the 1979 crisis. Ironically, 
the adoption of this major action to some extent 
replaced the smaller actions initially being taken 
by the public, leading to the impression that the 
public was doing less to conserve than before the 
crisis. In several 1979 studies, for example, con-
sumers reported a decline in the use of the driving 
slower action; it was replaced by other actions. 

SHIFTS IN RESPONSE AFTER A CRISIS 

Three surveys undertaken by the New York State De-
partment of Transportation (NYSDOT) after the 1979 
energy crisis (21,22) can be analyzed in series to 
determine how consumers responded initially to the 
crisis, how they modified behavior 1 year later, and 
how they are responding now. These surveys included 
representative samples of New York State residents 
(Table 4) and focused on actions taken by New York 
State consumers to save transportation energy. 

The Crjgjs Period (1979) 

In October 1979 NYSDOT conducted a statewide tele-
phone survey of households in New York State to 
inquire about residents choice of action to con-
serve transportation fuel during the last 9 months. 
Respondents were also asked to indicate their pos-
sible reactions to two future energy scenarios: 
gasoline priced at $1.50/gal and 20 percent less 
fuel available. 

The results of this study are given in Table 5. 
The data indicate that the consumers actions were 
generally similar to those observed in 1973-1974: 
small, frequent options such as trip chaining, driv-
ing slower, and increased maintenance were empha-
sized. Reducing vacation travel was also an im- 
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Table 4. Representativeness of New York Crossley, Inc., Crossley, Inc., Fact Finders, Inc., 
State Department of Transportation October 1979 October 1980 Census January 1983 
energy surveya 	). Representative Sample (n = 1,520) (n = 1,560) April 1980 (n = 1,503) 

Men 49 47 47 43 

Women 51 53 53 57 

New York City 40 39 42 40 

Long Island 13 15 13' 15 
Westchester and Rockland Counties 7 6 6 6 

Upstate New York 40 40 39 39 

Income level ($000s) 
<10 16 17 30 21 

10.15 17 15 15 14 

15-20 28 25 25 23 

>25 26 25 29 33 

Refused to answer 14 	. 18 - 9 

Persons per household 
Ito2 43 50 55 50 

3to4 38 34 31 34 

5+ 18 14 13. 15 

Refused to answer 1 2 - 

Table 5. October 1979 survey: actions taken since January 1979 (% mentioning). 

Action 
Entire 
Survey 

Region 

New 
York 
City 

Long 
Island 

West- 
chester 
and 
Rockland 
Counties 

Upstate 
New 
York 

Age 

18-34 35-64 65+ 

Sex 

Male 

- 

Female 

Cars per 
Household 

0 	I 2+ 

Household 
Size 

1-2 	3-4 5+ 

Household Income 
($000s) 

<10 	10-25 	>25 

Combined shopping 
with other trips 47 30 55 43 62 50 48 31 40 53 13 51 57 42 49 54 36 49 52 

Drove slower 42 36 47 45 46 43 43 31 46 38 12 48 49 39 43 48 33 41 49 

Shopped closer 
to home 41 31 45 46 49 43 41 36 37 45 20 45 46 38 43 44 38 43 41 

Tuned car 37 24 46 41 47 39 40 19 39 36 4 41 47 30 40 49 22 37 46 

Shopped less often 35 24 43 27 45 36 37 26 30 40 II 38 42 29 38 44 30 35 40 

Shopped on way 
home from work 25 21 24 22 30 32 25 4 24 26 II 25 31 20 29 31 14 27 33 

Vacationed closer 
to home 17 II 12 16 75 21 16 9 19 15 7 17 32 13 20 21 14 18 19 

Used train, bus, or 
plane for vacation 16 18 IS 14 14 21 14 7 16 16 13 15 18 17 16 12 12 15 23 

Canceled vacation 
19 15 7 14 17 6 20 15 14 17 18 II 18 14 trip 16 14 13 8 19 

Bought a more fuel- 
efficient car IS 9 18 5 22 20 14 9 16 15 5 14 21 13 17 19 10 17 17 

Took bus or subway 
fornonwork trips 15 26 8 13 7 19 13 tO 16 14 20 19 9 16 14 15 17 18 13 

Carpooledto work 14 9 	. 16 16 18 19 13 2 17 12 7 13 18 10 17 16 8 Il 16 

Took bus or subway 
to work 12 22 5 10 5 17 9 4 14 10 13 16 8 II 12 13 II 14 12 

Eliminated recrea- - 
tional vehicle or 
boat 9 4 14 1 15 	' 13 7 6 10 9 2 tO 12 7 II 12 8 8 12 

Soldacar 8 4 14 0 12 II 7 3 9 8 7 6 II 6 II II 8 8 9 

Walked or bicycled 
to work 8 6 9 3 II 13 6 I 8 9 10 8 8 7 9 Il 9 9 8 

Took lob closer 
to home 5 3 6 5 7 9 3 1 5 6 4 5 7 3 6 7 6 6 4 

Moved closer to 
work 3 2 I 0, 4 4 2 0 2 3 I 3 3 2 3 2 2 3 3 

portant response, given the timing of the shortage 
(summer 1979). As in 1973-1974 mode switching was 
not generally an important option. The responses to - 
the future scenarios were similar, although more 
major actions assumed greater importance (a). 

There was one major conservation option available 
to the public during the 1979 crisis that was not 
generally available in the 1973-1974 crisis: pur-
chasing a more fuel-efficient vehicle. Before 1973 
automobile manufacturers had little incentive to 
produce more fuel-efficient vehicles. This situa-
tion changed, however, with rising fuel prices and 
government mandates. Thus, during the 1979 crisis -a 
much wider variety of fuel-efficient automobiles 
were available to the consumer, and a surprisingly 
large percentage of consumers purchased fuel-effi-
cient automobiles to conserve fuel. They could  

travel as much as before, but on less gasoline. If 
the fuel situation worsened, more households could 
drop their small, frequent conservation actions in 
favor of the one-time, large action of purchasing a 
more fuel-efficient vehicle. 

In a further analysis of this study, NYSDOT esti-
mated the potential energy savings that resulted 
from each households' response pattern (21). By 
using reported trip lengths, typical trip rates by 
purpose, and an average vehicle fuel efficiency of 
15 mpg, the energy savings of each of the 18 actions 
was calculated. These values were then applied to 
the responses of the household and expanded to esti-
mate statewide savings-  for the period of the 1979 
crisis. The results from the two future energy 
scenarios were also examined by using the six demo-' 
graphic classifications given in Table 5. 
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Results (Table 5) show that overall New York 
State residents conserved an estimated 289.5 million 
gallons of gasoline in the first 39 weeks (9-1/2 
months) of 1979, for a per household savings of 46 
gallons per household (Table 6). By far the greatest 
component--44 percent of this savings--was due to 
car-related actions, primarily purchasing or sell-
ing. Work and nonwork savings were approximately 
equal, with vacation-related savings close behind. 
Savings through the use of transit accounted for 16 
percent, and carpooling conserved 8 percent of the 
total. 

The response pattern differed somewhat by region 
of the state. In the New York City area, transit 
actions were selected more often than in upstate New 
York. Conversely, auto-related actions (i.e.,, car-
pooling, tune-ups, purchasing a more fuel-efficient 
vehicle) were more important than the transit ac-
tions. This difference in response seemed to be 
related to the availability of transit. 

When queried about their future actions, the 
savings picture changed. If the price of gasoline 
were to rise to $1.50/gal (a definite possibility 
during the Summer of 1980), New York City residents 
said they would increase their savings to 320.9 mil-
lion gallons of fuel. However, the breakdown of 
these savings shifted: the vehicle purchasing action 
assumed greater importance, as did certain vacation 
actions (primarily mode changing). These upward 
trends came at the expense of some work and nonwork 
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actions, especially thp use of transit for the work 
trip, driving slower, and car tune-ups. Under the 
prospect of a 20 percent reduction in the supply of 
gasoline, a similar pattern was observed: work and 
nonwork actions discussed previously would decline 
as vacations and car purchasing increased. 

Several general observations were discussed in 
the report (22). Energy savings is not primarily 
due to carpooling, transit, driving slower, or cuts 
in discretionary travel. Although these actions 
were mentioned with great frequency by households, 
the most important actions in terms of savings po-
tential are those dealing with purchasing a more 
fuel-efficient vehicle or selling one of the house-
hold cars without replacement. In this way con-
sumers are acting rationally by saving gasoline 
while maintaining most, if not all, of their pre-
crisis mobility. The respondents appeared to view 
conservation actions as elements of sets that 
satisfy their conservation needs and not as individ-
ual actions. These bundles of actions are selected 
for maximum benefit at minimum pain. Thus, actions 
taken early in a crisis to conserve marginal amounts 
of fuel are likely to be dropped in favor of more 
major actions leading to greater fuel savings as the 
crisis worsens. 

Most consumer actions appeared to be independent 
of government directives. The public reacted in a 
rational manner to conserve gasoline during the 1979 
crisis by cutting.back only where they had to. Gow- 

Table 6. October 1979 survey: overall 
vtngs for the transportation energy savings  to October At 20 Percent 

state of New York. 1979 At $1 .50/Gallon Shortfall 

Average Household Gallons Gallons Gallons 
Action Savings/Week (000 000s) % (000 000s) % (000 000s) % 
Work related 
Bus or subway to work 4.18 37.0 13 30.3 9 28.9 9 
Carpool to work 2.22 22.9 8 24.5 8 26.4 8 Walk or bicycle to work 0.93 5.5 2 6.1 2 5.3 2 

Total 65.4 23 60.9 19 60.6 19 
Shopping 
Shop closer to home 0.43 . 	13.1 5 12.3 4 11.4 4 Combine shopping with 
other trips 0.20 	 . 6.9 2 6.7 2 6.3 2 Shop less often 0.30 7.7 3 8.4 3 8.0 3 Bus or subway for non- 
work trips 0.74 8.2 3 9.3 3 9.9 3 Shop on way home from 
work 0.58 106 4 10.0 3 9.0 3 

Total 46.5 17 46.7 15 44.6 15 
Car 
Tuneupcar 0.65 17.6 6 13.1 4 11.7 4 Drive slower 0.19 5.9 2 3.8 1 3.6 1 
Buy a more fuel-efficient 

car 5.23 57.8 20 71.3 22 69.3 22 Sells car (do not replace) 8.02 47.3 16 62.2 19 61.4 19 
Total 128.6 44 150.4 46 146.0 46 
Vacation 
Cancel a vacation trip 0.87 10.3 4 Il .0 3 13.4 4 Change mode for vacation 1.91 22.5 8 33.4 10 34.5 11 Vacation closer to home 0.33 4.1 1 5.3 2 5.2 2 Eliminate recreational 

vehicle or boat 0.18 1.2 - 1.1 - 11 
Total 38.1 13 50.8 15 54.2 17 
Moves 

Move closer to work 1.54 3.4 1 3.1 1 3.6 
Take job closer to 
home 2.04 7 3 90 3 6 2 

Total 10.9 	. 4 12.1 4 10.2 3 
Total savings 289.5 100b 320.9 100b 315.6 100 

Per household savings (gal) 46.0 50.9 50.1 

°Less than 1 percent. . 
bPercensages do not add to 100 due to roundmg. 
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ernment emphasis on mode changing (transit and car-
pooi actions) appear not to be viewed by the public 
as necessary options to cope with a fuel shortage. 

One Year Later (October 1980 Surve 

NYSDOT repeated its analysis of consumer responses 
in October 1980 about 1 year after the 1979 survey. 
The same basic design and sampling plan was used as 
in the earlier surveys (23). Respondents were asked 
what actions they had taken since January 1980 to 
save transportation energy. Data were analyzed in 
the same manner, that is, by frequency of response 
and by energy saved. 

Results (Table 7) were largely parallel to the 
earlier survey. Shopping-related actions were men-
tioned most frequently. More expensive car-related 
actions were less frequently mentioned. Work-related 
mode shifting was mentioned by 14 percent of respon-
dents. Upstate New York residents placed more em-
phasis on shopping -actions; transit-related actions 
were given more focus in New York city. Elderly 
persons, many not working, adopted fewer actions 
than other persons, as did 0-car households and 
low-income households. 

Detailed analysis of gasoline savings (Table 8) 
also showed that most savings (40 percent) were car 
related. On a gallons saved per household basis, 
savings was highest for 2+ car households (46.7 
gal/household), high-income households (42.4 gal/ 
household), upstate households (40.2 gal/household), 
and Long Island households (40.0 gal/household). It 
was lowest for 0-car households (14.9 gal/house-
hold), elderly persons (16.4 gal/household), and 
low-income households (20.1 gal/household). At this 
point it was clear that energy conservation had not 
yet percolated through all segments of society. 

In a follow-up comparison of the 1979 and 1980 
data (22), NYSDOT traced the impacts on different 
groups of consumers. Work travel accounted for more 
savings in gasoline and mileage than nonwork travel. 

The largest initial work-travel savings per house-
hold came from households with the highest income; 
however, after savings occurred, the higher income 
households were still relatively better off than 
low-income households. Household location (big city, 
big city suburbs, or other) was found to affect pri-
marily the methods chosen to save gasoline, not the 
actual amount of gasoline or mobility conserved. The 
analysis suggests that consumers respond to energy 
constraints depending on their location, economic 
status, and previous response. They will rebound 
after a crisis by dropping actions that are expen-
sive and limiting to mobility and by adopting ac-
tions that are cheaper and fit into the family's 
normal travel patterns. Based on these observa-
tions, a set of suggested government policies was 
developed (Table 9) that focused on assistance to 
consumers. 

Three Years Later (1982) 

Generally, 1982 was marked by continued increases in 
travel and declines in gasoline use (Figure 1 and 
Table 2). For the United States, preliminary statis-
tics show that gasoline use continued to fall (down 
1.7 percent from 1981), while travel continued to 
rise (up 1.4 percent from 1981); the numbers from 
the New York study are similar. In spite of a mod-
erate receàsion travel continued to increase. In 
early 1983 NYSDOT repeated its survey of consumer 
response to energy constraints. Data were collected 
in the same fashion as in earlier surveys. Three 
nonwork travel actions were added to the list (Table 
10). Energy savings have yet tobe calculated, but 
the percent response to each action is given in 
Table 11. The possible actions are listed in rank 
order beginning with actions most frequently men-
tioned. 

The most commonly mentioned actions are those 
relating to shopping and nonwork activities. These 
include (in order of mention): 

Table 7. Actions taken January to October 1980 (% mentioning each action). 

Action 
Entire 
Survey 

Region 

New 
York 
City 

Long 
Island 

West-
chester 
and 
Rockland 
Counties 

Upstate 
New 
York 

Age 

15-34 35-64 65+ 

Sex 

Male Female 

Cars per 
Household 

0 	I 2+ 

Household 
Size 

1-2 	3-4 5+ 

Household Income 
($000s) 

< 10 	10-25 	>25 

Combined shopping 
with other Irips 54 37 54 52 70 54 58 42 53 55 16 59 67 50 57 59 38 59 59 

Shopped less often 53 35 55 51 70 52 57 43 52 54 20 59 64 50 57 59 45 59 54 

Shopped closer to 
.47 37 47 46 57 48 48 43 47 47 19 56 51 45 48 51 42 SI 45 

home 
I2rove slower 43 29 48 37 55 39 49 34 47 40 6 49 55 41 46 44 29 46 49 

Shopped on way home 
from work 30 25 27 20 37 36 33 9 30 31 14 32 36 29 31 33 16 34 36 

Tuned car 26 18 29 17 33 27 28 17 28 24 3 27 36 23 27 29 17 29 30 

Tooktrain, bus, or 
plane for vacation 21 21 27 8 21 20 24 IS 20 21 13 22 24 23 19 18 12 22 24 

Vacationed closer to 
20 19 13 19 18 7 19 24 18 19 21 13 22 19 

home 19 13 17 II 27 

Bought a more fuel-
efficient car 17 6 22 16 26 19 19 8 19 16 3 13 30 14 19 25 10 17 25 

Took bus or subway for 
17 IS 12 IS IS 18 19 9 17 13 15 19 IS 13 

nonwork trips IS 25 8 9 10 

Took bus or subway to 
8 9 17 14 4 15 

- 
12 IS IS II 13 13 IS 9 13 17 

work 
Carpooled to work 

14 
13 

22 
7 

8 
18 12 18 14 16 3 14 12 4 II 21 10 16 21 6 IS 17 

Canceled vacation trip 12 8 14 5 16 12 13 8 II 12 4 13 IS 10 12 16 8 14 II 

Eliminated recreational - 
13 7 13 II 2 13 IS 10 13 15 8 13 12 

vehicleor boat 12 - 	6 12 4 18 12 

Walked or bicycled to. 
7 6 IS 15 10 5 II 10 8 II 12 10 II 14 8 II 13 

work 
Soldacar 

II 
5 

8 
4 7 2 6 7 4 4 6 5 6 5 5 5 6. 4 5 5 5 

Took job closer to 
4 

. 
5 3 36 4 5 5 5 5 

home 4 3 6 0 6 6 4 I 
3 4 2 3 4 5 2 I 4 4 2 

Moved closer to work 3 2 3 2 5 5 3 I 

Sample size 1,560 601 230 99 630 565 709 265 731 829 304 649 604 785 535 214 269 626 388 
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Table 8. Energy savings January to October 1980 (%). 

Action 
Entire 
Survey 

Region 

New 
York 
City 

Long 
Island 

West-
chestir 
and 
Rockland 
Counties 

Upstate 

York 

Age 

15-34 35-64 65+ 

Sex 

Male Female 

New  

Cars per 
Household 

0 	I 2+ 

Household 
Size 

-2 	3-4 5+ 

Household Income 
($000s) 

<10 	10-25 	>25 

Work related 
Bus or subway to - 
work II 26 7 21 3 II 13 2 13 10 27 	12 9 II 12 7 8 	II 13 

Carpoolto work 9 6 16 18 7 7 II 3 12 6 2 	8 II 7 Il lO 2 	9 13 
Walk or bicycle 

to work 2 1 3 3 2 2 I _u 2 2 I 	2 2 2 2 3 I 	I 3 
Total 22 33 26 42 12 20 25 5 27 18 30 	22 22 20- 25 20 Il 	20 29 
Shopping related 

Shop closer to 
home 4 3 3 2 6 5 '4 7 4 5 I 	5 4 4 5 4 6 	6 3 

Combine shop- 
ping with other 3 3 2 3 3 3 3 5 3 3 2 	4 3 3 3 3 3 	3 3 

Shop less often 4 2 3 2 6 4 4 6 4 5 2 	4 5 4 5 4 6 	5 3 
Bus or subway for 
nonwork trips 2 3 I 4 2 3 I 2 I 3 4 	2 I 2 3 I 3 	2 I 

Shop on way home - 
from work 4 5 4 3 5 5 5 3 4 5 5 	5 4 5 4 5 4 	5 4 

Total 17 16 13 14 22 20 17 23 16 21 14 	20 17 18 20 17 22 	21 14 
Car related 

Tune-up car 4 4 4 3 5 4 4 6 4 4 I 	5 4 4 4 5 5 	5 4 
Driveslower 2 2 2 2 2 2 2 3 2 2 -t 	3 2 2 2 2 3 	2 2 
Buy a more fuel- 
efficient car 24 12 25 24 30 	- 23 24 23 23 24 8 	19 29 21 23 31 22 	21 27 

Sell a car (do not - 
replace) 10 12 Il 5 ID 13 8 17 10 to 26 	10 8 II tO 8 18 	10 8 

Total 40 30 42 34 47 42 38 49 39 40 36 	37 43 38 39 46 48 	38 41 
Vacation related 

Cancel a vacation 
trIp 3 2 3 2 3 3 3 4 2 3 2 	3 3 3 3 4 3 	3 2 

Change mode for - 
vacation II 14 Il 	- 5 9 9 II 16 9 12 IS 	12 9 13 8 9 10 	II ID 

Vacation closer 
to home 2 2 	- I I 	- 2 2 I 2 2 2 2 	2 I 2 I 2 2 	2 I 

Eliminate recrea- 
tional vehicle or 
boat I t _u 

I I I I I I 	I I. I I I I 	I 
Total 17 18 16 8 15 15 16 23 14 18 20 	18 14 19 13 16 16 	17 

- 
'13 

Moves 
Move closer to 

work 2 I 2 2 2 I 2 _u 
2 I I 2 3 I - I 	I 2 

Take job closer 
to home 2 2 - 	I 2 I 2 _u 

2 2 _u 	2 2 2 2 I 2 	3 1 
Total 4 3 3 2 4 3 4 _u _o 

5 3 I 3 	4 3 

Total percent say- 
ings(l06 	gal) 217.1 61.5 38.0 13.0 104.6 87.8 106.8 18.0 112.2 104.9 18.0 	82.5 116,6 97,8 83,5 32.1 22,4 	92.0 68.0 Per household 
savings 	 - 33.7 24.8 40.0 31.8 40.2 37.6 36.4 16,4 37.1 30.6 14.3 	30,7 46.7 30,1 37.8 36.3 20.1 	35.6 42.4 

I poecent 

Combining shopping and other nonwork activi-
ties, 

Shopping closer to home, 
sharing rides to nonwork activities, 
Making fewer shopping trips, 
Choosing social and recreation trips closer 

to home, and 
Walking or bicycling to these activities. 

This ranking occurs across most subsets. There 
were, however, some differences among the groups. 
Middle-income families are slightly more likely to 
have taken most of these actions as 'are families of 
5+. 

Because travel distances for the preceding ac-
tions tend to be short, the amount of gasoline saved 
is relatively small. As previously mentioned, travel 
has increased nationwide. Thus, it is probable that 
consumers are using vehicles more efficiently to 
increase mobility. This latter perception is strong-
est when the responses are divided according to 
income. Those respondents whose income is less than 
$25,000 (the moderate and lower-income households)  

gave the highest response to shopping, social, and 
recreation activities closer to home as well as 
shopping less often. Note also that this segment is 
more likely to walk', bicycle, or use transit for 
nonwork activities. 

Least frequently mentioned actions are those that 
have the greatest impact on lifestyle and travel--
changing a job to one closer to home or moving 
closer to the job, or selling and not replacing a 
car. Geographic sectioning of the data shows only 
small differences except for those areas where tran-
sit is more widely available. The response is higher 
to using transit for both work and nonwork activ-
ities. New York City residents are more likely to 
walk or bicycle to all activities. 

The greatest differences in responses between men 
and women are in car-related actions. Men are more 
likely to report having the car tuned more often and 
are more likely to have bought a fuel-efficient car. 
The effect of household size on the response is re-
lated to either efficient use of cars or budget con-
straints. Households of five or more are likely to 
share rides to work and nonwork activities, choose 
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Table 9. Suggested government policies for response to energy crisis. 

Context 

When the Crisis Hits 

Consumer Action 
Government 
Action 

As the Crisis Subsides 

Consumer Action 
Government 
Action 

If Prices Rise Rapiily 

Consumer Action 
Government 
Action 

Big city 
Low income Focus on work Transit capacity Reduce transit use Transit promo- Sell cars Transit promotion 

travel Transit promo- and carpool tion Reduce bus use Fuel efficiency 
Bus to work tion Increase car pur- Fuel efficiency Increase discretionary Trip planning 

Transit schedules chasing Car literature actions 
Increase discre- Trip planning 
tionary actions 

Medium income Focus on work Transit capacity Increase carpooling, Transit promotion Buy fuel-efficient cars Transit promotion 
travel Transit promo- retain work focus Carpooling Reduce bus to work Fuel efficiency 

Bus to work (less tion Reduce transit use Personal carpool- and carpooling Car literature 
than low in- Transit schedules ing 
come) 

High income Focus on work Transit capacity Increase bus use Transit promo- Focus on work travel Transit promotion 
travel (bus to Transit promotion and carpooling tion Increase bus to work Transit schedules 
work) Transit schedules Retain work focus Transit schedules 

Also car pur- Car literature Carpooling 
chasing Fuel efficiency - 

Big city, suburbs 
Low income Focus on re- Fuel efficiency Reduce discretionary Trip planning Increase work travel Transit promotion 

ducing non- Car literature actions 	. Car literature actions Transit schedules 
work travel Increase work ac- Transit promotion Increase car selling 

Car purchasing tions Transit schedules Increase transit use 
and car selling Sell large cars and in- 

crease car purchasing 
Increase transit use 

Medium income Focus on work Car literature Increase work actions Carpooling Focus on work travel Carpooling 
travel Fuel efficiency Decrease car sales Personalized ride- Maintain carpooling 

Car purchasing Carpool Maintain carpooling sharing 
Also carpool 

High income Focus on work Fuel efficiency Increase work actions Car literature Focus on nonwork Carpooling 
travel Car literature Increase car pur- Fuel efficiency travel 

Car purchasing Transit promo- chasing Carpooling Maintain carpooling 
Bus to work tion Increase carpooling 

- Transit schedule 

Small cities and rural areas 
Low income Focus on non- Car literature Focus on nonwork Car literature Focus on nonwork Carpooling 

work travel Fuel efficiency travel Fuel efficiency travel Fuel efficiency 
Car purchasing Car loans Strong car pur- Carpooling Strong car purchas. 

Trip planning chasing Trip planning ing 

Medium income Focus on both Car literature Focus on nonwork Car literature. Increase focus on work Transit promotion 
work and Fuel efficiency travel Fuel efficiency travel Transit schedules 
nonwork Carpooling Strong car purchas- Trip planning Strong car purchasing Car literature 
travel reduc- Trip planning ing Slight increase bus to Fuel efficiency 
tions work Carpooling 

Car purchasing Maintain carpooling 
Sell old cars 
Some carpooling 

High income Focus on work Car litersturt Focus on work travel Car literature Focus on work travel Transit promotion 
travel Fuel efficiency Increase car purchas- Fuel efficiency Strong car purchasing Transit schedules 

Strong car pur- Carpooling ing Transit promotion Increase carpooling Car literature 
chasing Trip planning Incresse use of car- Transit schedules Slight increase bus to Fuel efficiency 

Sell old cars pooling and transit Carpooling work Carpooling 
Trip planning 

nonwork activities closer to home, buy a fuel-effi-
cient car and keep it tuned. Small households of 
one or two persons are less likely to mention any 
action except taking a bus, plane, or train for 
vacation. 

Household income has the greatest effect onboth 
the spread of the percent response and the change in 
the rank order of the response. Respondents in 
households with incomes less than $10,000 are least 
likely to mention work-related actions but are most 
likely to have shopped less often and closer to home. 

A comparison of the 1982 survey with the 1979 and 
1980 surveys provides insights into changes in con-
sumer behavior after the 1979 oil shortage and the 
subsequent sustained high prices of gasoline. Fig-
ures 2-5 show the response from 1979 to 1982. 

A quick glance at these figures, as well as the 
first four columns of Table 11, reveals that conser- 

vation behavior is far more prevalent today than 2 
years ago; of 17 actions compared in Table 11, all 
but 1 has increased in frequency of response, and 
the increases are substantial. Clearly this be-
havior has permeated a much broader spectrum of 
society. The actions most frequently mentioned and 
having increased at the most rapid rate are those 
small frequent actions that make travel more effi-
cient, save relatively little energy per trip, but 
constitute more than 60 percent of all travel. 
These actions include combining shopping and other 
trips and shopping closer to home and on the way 
home from work. Included among the top-ranked ac-
tions are those not included in the previous sur-
veys: sharing rides to nonwork activities, choosing 
social and recreation trips closer to home, and 
walking and bicycling to nonwork activities. The 
greatest increase in these top-ranked actions occurs 



46 

Table 10. Fact Finders, Inc., New York State 	NEXT, WE WOULD LIKE TO READ YOU A LIST OP THINGS YOU COULD DO AS A 
transportation survey. 	 RHIULT OP HIGHER GASOLINE PRICE. 

3A) AT ANY TIME SINCE JANUARY 1982, Dfl) YOU (read list) ...... 

38)IP THE PRICE OP GASOLINE INCREASED TO $2 A GALLON, WOULD YOU 
(read Ust)...... 
(If respondent States they "don't work", skip • actions) 

Q.3B 
A) Drive more slowly than before - 	(A) 54 
B) Carpool to work 

- - (B) - 
C) Take a bus or subway towork - (C) - [ D) Walk or bicycle to work 

El Have 
- 

a car tuned more often 

F) Move closer to work 
- 

(P) - - 
G) Get a job closer to home (G) - 

9i) Shop on the way home from work - (H) [J 
I) Make fewer shopping trl (I) 	- 
J) Combine shopping and other non-work hips - (J) 
K) Shop closer to home - (K) - (REPEAT QUESTIONS) 
L) Choose soesal or recreational activities 

closer to home  
Ml Take a bus or subway more often for 

non-work activity  [ 	[) N) Share rides with neighbors or frien 
for non-work activities (N) - 

0) Walk or bicycle to non-work activities - (0) - 
P) Take a vacation closer to home (p) 
C)) Cancel a vacation hip (Q) 	- [ 
R) Uses t?ain, bus, or airplane for vacation 

trips, rather than a auto (R) - - 
S) Replace a car with a more fuel efficient one (S) 
T) SeU a car(don't replace) - (T) - 

Survey I.D.#: lIT] [1111] 
Action T. (0.3 B) 

Table 11. Actions taken in 1982 (% mentioning) 

Rank Action 

Empire 	Empire Fact 
State 	State 	Finders, A 
Poll 	Poll 	Inc., 	1982- 
1979 	1980 	1982 	1980 

Region 

New 
York 
City 

Long 
Island 

Westclies- 
ter and 
Rockland 
Counties 

Cars per 
Upstate Sex 	Household 

York 	Male Female 	0 	I 
New  

2+ 

Household 
Size 

-2 	34 5+ 

Household 
Income ($000s) 

<10 	10-25 	>25 
I Combine shopping and 

othertrips 47 54 76 +22 71 76 76 80 73 78 63 77 81 73 78 79 66 82 78 2 Shop closer to home 41 47 . 	65 +18 68 66 57 64 62 68 69 66 64 63 68 68 71 70 58 3 Share rides to non- 
work activities - - 59 53 60 67 63 57 61 45 60 64 53 - 64 68 51 63 60 4 Make fewer shopping 
trips 35 53 54 +1 48 53 46 61 53 54 43 54 58 50 56 56 59 58 47 5 Choose social and recre- 
ation activities closer 
tohome - - 52 52 54 44 SI St 52 52 52 51 49 53 59 54 58 46 6 Walk or bicycle to 
nonworkactivitjes - - 51 58 49 45 45 50 51 57 52 46 51 51 53 45 53 52 7 Shop on way home from 
work 24 30 50 +20 52 43 48 51 54 47 40 49 55 46 54 55. 27 58 58 8 Use a train, bus, or air- 
planeforvacation . 	16 21 45 +24 56 42 52 33 44 45 50 .47 42 49 42 36 37 43 52 9 Drive slower 42 43 35 -to 28 36 29 41 39 31 9 38 42 33 37 34 26 38 38 10 Havecar tuned more 
often 37 26 29 +3 29 II 26 34 35 24 5 29 39 23 35 35 Il 34 33 II Take bus or subway to 
work IS 14 28 +14 50 9 20 10 29 27 47 31 16 27 28 30 22 30 29 12 Take bus or subway more 
often for nonwork 
activities IS 15 25 +10 43 16 20 II 22 27 52 24 15 26 25 23 29 29 19 13 Buy fuel-efficient car IS 17 25 +8 19 31 25 	- 30 .31 21 5 24 36 21 28 34 14 26 33 14 Vacationclosertohome 17 19 22 +3 . 	21 21 5 26 26 20 18 22 24 20 25 24 16 28 21 IS Cancel a vacation trip 16 12 1 18 +6 18 18 12 18 17 18 17 18 18 16 18 22 20 19 IS 16 Walk or bicycle to work 8 II 16 +5 18 7 17 16 20 13 17 19 13 IS 18 17 0 20 17 17 Carpooltowork 14 13 14 +1 10 7 16 18 17 12 7 IS 16 II 16 18 8 16 16 IS Takejob closer to home 5 4 II +7 tO 15 15 II 12 II 7 10 IS 8 16 14 6 16 Il 19 Sell car (do not replace) 8 5 7 +2 7 7 4 6 '8 5 9 6 5 6 6 9 5 7 20 Move closer to work -2 3 7 +4 8 6 5 7 8 7 

2 
4 7 8 8 7 6 6 9 7 

Sample size 1.520. 1,560 1,503 585 95 223 600 642 861 274 609 613 	•755 508 229 309 565 496 
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Figure 2. Comparison of surveys in shopping actions (bars represent % mentioning). 
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Figure 3. Comparison of surveys in car.related actions (bars represent % mentioning). 
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Figure 4. Comparison of surveys in vacation and move actions (bars represent % mentioning). 

among the lower- and moderate-income groups and 
those in New York City, precisely those groups not 
formerly involved. 

The purchase of fuel-efficient cars, a major 
expenditure -in difficult economic times, has never-
theless increased in the same way. Lower- and mod-
erate-income subsets, as well as the subset from New 
York City, have increased their purchasing the most; 
although the greatest initial response was from the 
upper-income groups, as the crisis progressed, auto-
mobile replacement by the upper-income group de-
clined. This pattern suggests that those groups 
previously unable to participate in the most signif-
icant conservation strategy are now being included,  

deriving the benefits of increased personal mobility 
at a lower expenditure of gasoline. 

During the 1973-1974 oil embargo and the 1979 oil 
shortage driving slower (action 9) was widely publi-
cized as a major conservation measure in which all 
Americans could participate to save gasoline. The 
nation adopted a 55 mph maximum speed limit, not 
without protests from some western states and 
truckers. The response to the survey over time 
confirms what highway observers already know--that 
there are fewer observers of the 55 mph speed limit 
than ever. Consumers appear to have concluded that 
the effort involved in driving slower takes more 
travel time and saves too little money in comparison 
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Figure 5. Comparison of surveys in work and transit actions (bars represent % mentioning). 

with other actions. Figure 3 shows that this reduc-
tion in percent mentioned is greatest in the Long 
Island and upstate New York areas. 

Vacation actions are difficult to evaluate. Veca-
tioning closer to home and canceling a vacation are 
unpopular actions, although they have increased 
slightly among moderate-income households. The use 
of a bus, plane, or train for vacation has increased 
substantially, especially among upper-income resi-
dents and residents of Westchester and Rockland 
Counties. Such use has also increased in upper-in-
come localities and among New York City residents, a 
group that owns fewer automobiles than average. 
Under stable gasoline prices and stable supply it is 
unlikely that this action was taken for energy con-
servation reasons. 

It is interesting to note that carpooling to work 
has remained constant over time, even though the 
federal government has invested considerable time 
and effort in encouraging carpooling programs by 
employers and communities. This stability is con-
sistent with the Census Bureau journey to work sta-
tistics (26). Recent research at NYSDOT (27) sug-
gests carpool programs are most likely to be used in 
the face of an energy shortfall or by persons enter-
ing the workforce. This mode choice is often tem-
porary. 

Transit use both for work and nonwork purposes 
has increased. The increase is greatest among New 
York City residents, residents of Westchester and 
Rockland Counties, and moderate-income residents. 
Lower-income New York City residents increased their 
use of work transit substantially after its use 
declined in 1980. These findings conflict with 
actual transit ridership figures, which have declined  

5.Y percent upstate and 6.4 percent downstate (). 
One possible reconciliation of these findings is 
that more people are using transit some of the time, 
but not regularly. 

The last action, moving closer to work or finding 
a job closer to home, has increased slightly. These 
are actions that cause major dislocation within 
households and are not easily or lightly taken. 

Nonwork conservation actions remain highly popu-
lar as a conservation strategy. These actions are 
usually small and frequent but could save signifi-
cant amounts of gasoline if practiced regularly. 
However, they also make travel more efficient by 
saving fuel and dollars as well as by saving time 
for discretionary travel. More importantly, this 
behavior has permeated all economic dnd geographic 
strata of consumers including New York City and 
low-income consumers who seem to have been affected 
more severely by the '1979 fuel shortage. 

The purchase of fuel-efficient automobiles has 
increased, especially among those who either could 
not afford them or were not motivated to purchase 
them before. Driving slower, however, has largely 
been abandoned by upstate New 'York consumers, who 
apparently feel that fuel-efficient automobiles 
negate the need to conserve at the cost of increas-
ing travel time. Carpooling to work has remained 
stable over time, but transit for work and nonwork 
is used irregularly by an increasing number of per-
sons. 

Overall, it appears that consumers are 'availing 
themselves of the whole range of conservation op- 
tions, choosing strategies that suit their life-
styles and restrict their personal mobility the 
least. 
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IMPLICATIONS 

The foregoing review of 1979 consumer responses and 
more recent adaptive behavior suggests the following: 

Immediate consumer response to an energy 
crisis, and adaptive behavior following the crisis, 
is likely to vary widely according to available 
options, status, ability to respond, severity of 
crisis, and previous investment in actions. Gen-
erally, response will be pain-relieving rather than 
energy-saving; that is, consumers will focus on 
actions that facilitate copisg and maintaining mo-
bility, not necessarily saving gasoline. Government 
policies must be sensitive to these purposes and 
differences. 

Consumers consider actions as holistic sets, 
not as individual items. Hence, as conditions 
change, some actions may be dropped in favor of 
others. This is particularly true of driving slower 
which has declined in importance as a conservation 
action, as consumers have the opportunity to insti-
tute other behaviors and react to the perception of 
less enforcement in the belief that it does not 
really save gasoline. 

Over time major actions will tend to be 
undertaken by an expanding circle of consumers: 
those most capable will 'undertake them first, fol-
lowed by those with less initial capability. Over 
time, such actions tend to penetrate through 
society, eventually reaching all or most consumers. 

For example, the effects of the 1979 energy 
crisis are still being felt as low- and mid-
dle-income consumers finally undertake certain major 
actions such as buying a fuel efficient car, vaca-
tioning closer to home, or changing jobs. 

In the current climate, consumers appear 
willing to trade some of the gasoline savings poten-
tial of many actions for greater mobility. In the 
last year, conservation behavior as an ethic has 
penetrated through society, as is manifested in the 
high frequency of response associated with many 
behaviors. But the background statistics on rising 
travel and stable gasoline use (Figure 1 and Table 
2) indicate that conservation per se is not the 
goal: consumers are reinvesting some of the energy 
saved in more travel--they are regaining the mobil-
ity lost in the 1979 crisis and its economic after-
shocks. 

The current price softening is not likely to 
encourage consumers to revert to wasteful ways. New 
vehicles are much more fuel-efficient than 5 years 
ago, and as a result fuel use is likely to continue 
to decline even as travel increases. In this con-
text, consumers will reinvest dollar savings from 
lower gasoline prices in other sectors of the econ-
omy rather than in simply more gasoline. In short, 
look for continued declines in gasoline use, moder-
ately' rising travel, and continued fleet turnover to 
more fuel-efficient vehicles. Transit use and car-
pooling are not likely to increase more than travel. 

If a third crisis occurs, the sequence of actions 
described previously probably will be repeated, but 
certain groups will be affected more than in the 
past. Assuming a crisis similar in magnitude and 
duration to the, previous crises occurs within the 
next 5 years, expect the greatest proportional re-
ductions in mobility to come from the lower- and 
middle-income groups and one-car households. These 
will be the families capable of rapid action to save 
energy by purchasing new cars. If the crisis occurs 
later than 5 years from now, expect high-income, 
two-plus car households to act again by buying a 
second generation of even more fuel-efficient cars 
as their principal coping mechanisms. In either  

event, transit and carpooling will increase in the 
short term but the qains will be short-lived: their 
growth may continue but will be slower than that of 
overall travel. 

City spread and diffusion will continue--even 
accelerate--in the event of another crisis. This is 
because long-distance travel will be discouraged and 
linkages to downtown will become more strained. 
Look for closer-to-home shopping, continued growth 
of suburban areas, and generally more polynucleated 
and fragmented city structure. 

In essence the lessons of the 1973-1974 oil 
crisis were relearned and reinforced in 1979. Con-
sumers behaved rationally, adopting immediate con-
servation actions that were within their capabili-
ties and which preserved as much of their personal 
mobility and usual household patterns as possible. 
Over time major investments of time or money were 
made to improve household mobility and these pat-
terns of investment-savings gradually involve every 
strata of society, even those who were unable to 
participate initially. With the exception of legis-
lation to improve efficiency of American automo-
biles, government actions generally did little to 
bring about conservation of energy; consumers in-
dependently responded to market forces. 

This is not to say that government has no role to 
play in the event of major energy crises. Most of 
the research and demonstration programs funded by 
the federal government have yielded valuable infor-
mation on the short- and long-term impacts on spe-
'cific groups of both consumers and providers. Plans 
and manuals have been developed, by the government 
but they must be given to providers. The severe 
impact on low-income, rural, and elderly households 
can be ameliorated through information and subsidy. 
By and large the role of the government is to pro-
vide information to the appropriate groups at the 
local level. Specific action plans and delegation 
of authority at the local, state, and federal levels 
in a time of stability of price and supply can save 
time and hardship in future crises. 
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The Market System 
Abridgment 

Ronald L. Winkler 

I will discuss some specifics of the Department of 
Energy (DOE) programs and provide some background on 
the free-market approach versus allocation and price 
controls and why the Department has taken such an 
approach. 

Partly the free-market approach is a philosophi-
cal commitment, but it is also a practical choice. 
If I really believed that the markets would not 
work, I would he the first to consider other alter-
natives to meet the nation's petroleum supply needs. 
However, a careful examination of allocation con- 
trols reveals that at no time did federal allocation 
rules apply to retail purchasers of motor gasoline. 
They were always applied to wholesale allocations 
and their effect, particularly in the 1979 crisis, 
is questionable. 

In effect a situation existed in 1979 where some 
of the major oil companies were fighting essentially 
a political and economic battle about allocations 
and the relationship of allocations to their own 
branded outlets--their own stations versus indepen- 
dent retail stations. Every year or sothe alloca- 
tion issue would be discussed and the Department of 
Energy would reject it. For reasons known only to 
DOE officials, the Department chose the moment of 
the Iranian revolution to dramatically change the 
whole framework of gasoline allocations. From about 
February 1979 through September 1979 the DOE espen- 
tially had a looseleaf regulatory program with addi-
tional guidelines and two or three changes per week 
in the rules. Not only did industry have difficulty 
understanding the program but in some instances the 
DOE regional offices did not even have copies of the 
regulations, which made implementing the allocation 
system extremely difficult. 

The people who were affected by all of these 
changes in the allocation rules began to submit 
requests for special relief; several thousand re- 
quests were made in the first 2 or 3 weeks. The DOE 
Office of Hearings and Appeals granted all of the 
requests. Because matter is neither created nor de- 
stroyed, this resulted in the loss of gasoline 
allocations t numerous distributors and caused more 
petitions to be filed. The people who lost the 
gasoline filed another several thousand petitions 
and about 98 percent of these were denied. This led 
to a shortage of fuel for everyone. 

One requirement of the allocation system was that 
a company declare an allocation fraction and then 
distribute its petroleum products at the beginning 
of the month based on these allocation fractions. 
The company accomplished this by computing the 
amount of petroleum products it had versus the 
amount it had to supply. Of course, because the 
petroleum system is never bone dry, it does not 
start Out fresh every month. There is always some 
petroleum in storage. So there is an element of 
discretion about how the company is going to make 
those judgments. Some companies routinely held back 
approximately 10 percent (in some cases 25 percent) 
of their supply until later in the month, waiting to 
see if they were going to receive an order that 
would require them to distribute the product. 

The result was that in the first two weeks of the 
month the amount of petroleum flowing in the system 
was dramatically lower. At the end of the month, if 

a company did not get a DOE order to distribute, it 
was difficult to move the product because of logis-
tics. Essentially at the beginning of the month the 
whole system slowed down. Further complicating the 
situation was the unwillingness of the oil industry, 
because of the overall regulatory framework, to do 
anything without approval from the DOE. 

In the 1979 crisis because the allocation system 
was being used, people could not react. When Ameri- 
can consumers were concerned and did not take vaca-
tions, oil companies still had to send gasoline to 
the resort communities because in the previous sum-
mer the resort communities were where people had the 
allocation rights and so they. were awash in fuel and 
urban areas did not save any. This is one of the 
reasons the free-market approach was proposec. 

Two other problems with the previous DOE programs 
should be mentioned: coupon rationing and lack of 
information. The Department of Energy printed 4.8 
billion coupons which are stored in Colorado. 

When the coupons were printed there was no effec-
tive coordination among any of the agencies that 
were responsible for printing banknotes. Conse-
quently the coupons were printed on pieces of paper, 
black and white, without any serialization, identi-
fication, or documentation. They were printed with 
the same picture of George Washington that is 
printed on the one dollar bill, which means that 
they are entirely usable in change machines. Also, 
because they are black and white, usable reproduc-
tions can be made on ordinary xerox machines. The 
coupons cost approximately $10 to $12 million to 
print originally, and if it were possible to over-
print them with a serial number, it would cost more 
than $15 million. But because they have been sitting 
in Pueblo, Colorado, for about 9 years they can no 
longer go through the printing presses. Because of 
these problems, lack of serialization, easy repro-
ducibility, and the public attitutde toward gasoline 
rationing, the Department of Energy concluded that 
coupon rationing is not a viable option to use in an 
energy emergency. 

Another problem with the way energy emergencies 
were handled in the past was the, incredible lack of 
available information. One - f the first priorities 
at DOE has been to create an information window that 
does not duplicate the modeling capability in the 
Department or the massive individual data collection 
efforts already in place, but its purpose is to 
provide enough readily available data to the Depart-
ment so that it will have an idea of what is going 
on. 

The mere existence of this 24-hour information 
system that has a wide range of information never 
before available to decision makers, not only at DOE 
but throughout the government, has dramatically 
improved the nation's energy emergency preparedness 
posture. We have also linked, for the first time, 
intelligence information with nonclassified informa-
tion. So, the likelihood of a surprise in terms of 
energy disruptions and their impact on the United 
States is considerably less. 

There are a couple of specific programs that I 
believe have some potential for assisting in energy 
emergency preparedness. i have mentioned the eco-
nomic response measures, and I consider '.hose a 
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vital part of any kind of emergency response pro-
cedures. There have been a number of comments con-
cerning people on fixed incomes and people in lower 
economic groups. I am totally convinced as a po-
litical appointee that no democratically elected 
government will survive with high energy prices and 
large numbers of people unable to pay their fuel 
bills or their gasoline bills. There has to be a 
way of dealing with the severe social and welfare 
issues in an energy crisis, but fundamentally we do 
not want to interfere with the distribution of pe- 
troleum products. If an allocation or price con-
trol system is imposed there is too much danger that 
the mechanism for getting petroleum products where 
they are most needed will be fouled up. 

The way to deal with the situation is to Let the 
markets clear. Let the prices be charged. Let the 
marketplace make the allocation decisions and then 
deal with the social and economic problems through 
those agencies that have the expertise, for example, 
the U.S. Departments of Health and Human Services 
and Housing and Urban Development, the Social Secu-
rity Administration, and the state and local 
agencies who have that expertise. One of the prob-
lems that occurred in the past was that DOE tried to 
deal with social and welfare-type issues through the 
energy system; it has no expertise in that area. 

As I mentioned before, economic response measures 
are a vital part of any kind of emergency response. 
I do not call these recycling or rebate mechanisms 
for a very important reason. In referring to them 
as recycling measures at a conference at MIT or 
Harvard, someone commented that ther' would not be 
any money to recycle because even though additional 
money is received for taxes on energy, the overall 
economy would decline and there would not be as much 
money coming into the treasury as anticipated. 

My point is that, if an energy crisis of a major 
magnitude occurs, and people are being hurt, it does 
not matter if the deficit is increased. Fundamen- 
tally the money has to be found to alleviate the 
hardships, whether additional tax revenues are com- 
ing in or not. So I have changed the frame of refer- 
ence from one of recycling and rebate to an economic 
response to reflect the fact that this is a program 
designed to mitigate economic hardships. It will 
not be contingent on funding from other sources, so 
that if there is no funding there is no program. 
There must be a program to deal with the economic 
problems that result from high energy p.ices during 
an energy emergency, if not, the administration will 
be out with the next election. 

Another measure under consideration that may haie 
some interesting implications, particularly for 
state and local government, and perhaps for the 
transit systems, is a hybrid of the futures and 
cooperative program. This is an outgrowth of a 
discussion I had about one year ago with jobbers who 
were concerned that they could no longer afford to 
store as much fuel in their tanks because of the 
holding costs and the weak demand. 

We are investigating whether it is possible to 
set up a futures-cooperative approach where the 
stocks are actually prepositioned, as in a mutual 
fund, and the jobber or a middleman arranges to sell 
small shares in petroleum so that people actually 
own something. Theoretically it appeals to two of 
the most important human virtues, greed and self-in-
terest: greed because there is a possibility of 
getting additional money if a shortage occurs, but 
also self-interest because those people who need the 
fuel actually have something. 

One of the concerns about straight futures is 
that it is fine now as a hedge or as an investment, 
but in a crisis it is only paper, and of course, 
the people who sell futures say, "Well, don't worry  

about it, it is all backed up by volumes." But in 
any event if the oil is actually there, not only can 
the tanks be filled up, but also there is, a mecha 
nism for people to participate. There is a substan-
tial difference of opinion about whether an energy 
crisis is likely, but the problem ordinary citizens 
have is that they do not have the opportunity to 
decide how much fuel their dealer maintains in stor-
age. Shell decides for them, or Arco, or their 
jobber decides, and to some extent they can decide 
if they want to fill up their tanks, but that is a 
fairly final decision, partidularly in the case of a 
heating tank, because, the fuel cannot be disposed 
of after the tank is filled. If the fuel is at a 
local jobber, and he is a middleman, an individual' 
who wants to dispose of the fuel can sell it at a 
profit. 

Another important mechanism that I have mentioned 
before is the National Defense Executive Reserves. 
The word defense might be ..iisleading. I do not see 
this group as being solely limited to a defense 
situation. It is called National Defense Executive 
Reserves because it is authorized by the Defense 
Production Act which was extended for 6 months, not 
the 5 years the Administration had asked for. One 
of the concerns that has been expressed by a number 
of people in state and local governments has been 
that funding has been cut. Grants from the federal 
government have been reduced. States no longer have 
the expertise to deal with problems, and yet they 
see the federal government turning over more respon-
sibility to them. We are trying to create a group 
(we have three reserve groups already: petroleum and 
gas, solid fuels, and electricity) that will be a 
nationwide network of experts who are available to 
assist not only the federal government, but also 
state and local governments in dealing with real 
world problems. 

I will now review several other points. A number 
of people are concerned that stockpiles are down. 
Relative to demand this is not a problem, but still 
there is concern. We are considering incentives for 
stockpiling. Soon a notice will appear in the Fed-
eral Register requesting comments on a study that 
has been conducted for DOE on stockpilf ig. There 
are many questions about how the Strategic Petroleum 
Reserve SPR) is going to be used, the timing, how 
the fuel is going to be sold, and to whom. It is 
important to recognize that the SPR has been opened 
up to the universe of buyers. In the past only a 
domestic oil company or a domestic refiner could bid 
on SPR oil. Now anyone with money can bid, which 
does provies opportunities for cities or groups of 
consumers to join together, purchase the oil, and 
arrange through processing agreements to have it 
refined. Also under consideration are futures and 
options, that is, forward sales for SPR oil. A test 
of the SPR will be conducted in July 1983; it will 
be a simulation of sales not an actual sale. (The 
DOE does not have the authority for actual sales.) 

Before I discuss the International Energy Agency 
Program test, I will give an example of how the 
marketplace works. Last fall, because of concern 
about stock levels, we solicited voluntary standby 
stock availability from the electric utility in-
dustry and they responded. At the time of our dis-
cussions, the primary stocks of distillates in the 
New England region was approximately 10 to 14 mil-
lion barrels, and through the work of the North 
American Electric Reliability Council approximately 
2 million additional barrels of distillates were 
identified that the electric utility industry volun-
teered to make available (subject to appropriate 
regulatory approval) in the event of a severe energy 



54 
	

TRB Special Report 203 

crisis. We are working to establish this on a na-
tionwide basis. 

We have contacted the National Association of 
Manufacturers and the National Chamber of Commerce 
because we plan to set up the mechanisms so that the 
private sector can arrange a voluntary network be-
fore the heating season. Using this network a state 
or local government or a city or county can contact 
local organizations or utility companies that have 
agreed to offer assistance. in conclusion I will 
mention the AST-4 allocation system test, the. fourth 
test of the International Energy Agency Program. It 
is designed to test the mechanisms of international 
sharing and the ability of national emergency shar-
ing organizations (NESO) to deal with the disrup- 

tions that are postulated by the International 
Energy Agency. 

This year we have expanded participation in AST-4 
to involve not only participants in the past, which 
included the International Energy Agency,, the fed-
eral government, and some major oil companies, but 
we are also expanding it to include states (which 
may have been included in the past), counties, trade 
associations, industrial consumers, some consumer 
groups, as well as citizens. We are trying to pro-
vide information about the international agency 
system, but we also want to get reactions to the 
approaches proposed. We believe expanding participa-
tion is vital to all of the activities in the energy 
area. This concludes the summary of DOE programs. 



Session 4 Workshops on Strategies 

Fuel Supply Strategies: A Local Perspective 

Jacqueline Swyer 

The first law of planning is "never plan the future 
from the present." This conference is a good example 
of adherence to this law. We are now and have been 
for the past year or so living in remarkable energy 
times. Remarkable in that no one would have pre-
dicted in 1973 that in 1983 world oil prices would 
fall to their present level. But the combination of 
a worldwide recession, conservation, efficient use 
of energy, and the absence of any major destabiliz-
ing political event in the Middle East has dramati-
cally altered the world oil scene. 

Spot market prices have fallen considerably and 
continue to fall. With the latest unenforceable 
benchmark price of $29 per barrel, the current world 
oil surplus has relegated energy contingency plan-
ning to a low priority on everyone's list, including 
transit systems'. Memories of long lines at gasoline 
stations, rapid growth of ridership on public tran-
sit, and uncertain energy supplies have faded as the 
day-to-day demands of operating a transit system 
have increased. 

We now need to ask if it is necessary to have 
fuel supply security in 1983. There is sufficient 
diesel fuel available and prices have been dropping 
steadily. Perhaps we are returning to a pre-1973 
world where there was never a question about either 
availability or security. Some analysts, on the 
other hand, foresee supply disruptions occurring in 
the mid- and late 1980s when lower prices will have 
fueled greater consumption and when the world econ-
omy is once again gaining strength. 

We must never forget that fuel represents the 
lifeblood of a transit system and without it the 
buses will not run. Reliable access to adequate 
fuel supply is critical in order to provide safe, 
convenient, and dependable public transit service. 

Many transit systems have weathered serious fuel 
supply emergencies during the last decade. During 
the first energy crisis of 1973-1974, transit man-
agers worried about running short of fuel. During 
the second energy crisis in .1979, although supply 
was a problem, the price of fuel was a greater prob-
lem. 

Transit systems received assistance through 
Special Rule No. 9, the U.S. Department of Energy 
(DOE) rule which provided transit systems with 100 
percent of their requirements for surface mass 
transportation. In addition, some states tapped 
their state fuel allocation programs, so on the  

whole transit systems across the nation survived the 
1979 crisis relatively unscathed. Some transit 
systems were hurt worse than others and some were 
not hurt at all. 

The world is quite different now. Although the 
fuel supply is sufficient, there is little protec-
tion. On March 31, 1981, the DOE terminated its 
Special Rule No. 9. In addition, many state set-
aside programs have been dismantled. Now in the 
event of a major disruption in fuel supply, whether 
because of an international crises, natural disas-
ter, or manmade catastrophe, transit operators have 
no emergency fuel supply security other than reserve 
arrangements they have made themselves. 

Faced with the absence of federal regulations 
and possible energy uncertainty, the Municipality of 
Metropolitan Seattle (Metro) made a policy decision 
to secure its own fuel reserve. In making this 
decision the agency went through a significant plan-
ning process. Key elements in the planning process 
included: 

Assessment of current fuel inventory--projec-
tion of future storage requirements; 
Determination of location for the fuel storage; 
Security issues; 
Quality control management; 
Environmental considerations; and 
Cost 

The first consideration is fuel inventory and 
future fuel requirements. Most transit systems have 
limited fuel inventories with approximately 1 to 7 
days' storage on hand at any given time. When plan-
ning for major long-term fuel storage, one rule of 
thumb is to maintain 3 months operating. supply. With 
a 90-day supply, any initial emergency can be met 
and time is gained to plan for the handling of any 
prolonged disruptions. If any minimum storage is 
needed, 2 to 4 weeks supply should be adequate. 

A second element is the determination of a loca-
tion for fuel storage. Location questions are im-
portant because they can have a significant effect 
on cost and efficiency of delivery. Many transit 
systems have chosen to store emergency diesel fuel 
supplies at the bases in small additional under-
ground storage. For some transit systems this ar-
rangement is ideal because it provides for immediate 
access to fuel without major transportation con- 
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siderations. In addition, the environmental conse-
quences of large above-ground storage are avoided. 

Another method of storage is above ground at a 
centralized location. Seattle Metro chose this 
method because an existing tank farm was found and 
purchased. The suburban Detroit transit system has 
also selected this method of storage. The advantages 
are central control of facilities and the ability to 
buy in large volumes, hold, store, and draw down 
when appropriate. Disadvantages may be increased 
cost for transportation and environmental concerns 
related to water quality if the site is based on 
water. Air quality may also be a problem. 

A third element is security. If the storage 
facility is centrally located and above ground, the 
issue of security is vital. The possibilities of 
tampering with equipment, vandalism, fire hazard, 
and possible theft or pilferage must be addressed. 

Another key element is quality control manage-
ment. Fuel stored must always meet the transit 
system's specifications. If leased storage is ob-
tained, there can be problems with maintaining qual-
ity because occasionally comingling of the transit 
system's diesel fuel with other fuel may occur. it 
is important to specify segregated storage to ensure 
that the fuel will not be contaminated or altered in 
any significant way. In addition, roll-over of the 
fuel must be adequately monitored. Diesel fuel 
deteriorates over time and should be replaced or 
rolled over within a 12- to 24-month period. 

Environmental considerations also must be addres-
sed; particularly the issue of fuel spills. If the 
facility is water based, arrangements must be made 
to contain and disperse. any spill. 	Specialized 
firms, which deal exclusively with the environmental 
consequences of oil spills, can be retained. Reten-
tion of such a firm is wise planning because it 
relieves the transit system of the responsibility of 
training and equipping its own crews to handle en-
vironmental problems. 

Although air quality is not as much a problem 
with diesel fuel as with gasoline, if the facility 
is located in a nonindustrial.area or does not meet 
state, federal, or local standards, considerable 
expense can be incurred in bringing the facility up 
to standard. 

A final element is cost. Fuel storage can be 
obtained in three ways: by constructing a new facil-
ity, by purchasing an existing facility, or by leas-
ing an existing facility. All of these methods are 
costly. According to our calculations, the greatest 
cost is incurred when constructing a new facility. 
Unless the transit system has more than adequate 
funding and a free hand for site acquisition and 
obtaining a permit, constructing a new facility 
not only too costly, but also too time consuming. 

Purchase of an existing facility is usually a 
matter of luck and location. In many cities there 
are no existing facilities available for sale and if 
there are they are too large or need too much. reha-
bilitat ion. Occasionally, however, such facilities 
do appear on the market. Seattle Metro was able to 
acquire a facility that happened to be the right 
size in the right place and available at the right 
time. For the most part, purchase of an existing 
facility is only possible for a medium- or large-
transit system. Costs include not only initial 
acquisition but retrofitting cost as well, so the 
final price may be a significant sum. 

Leasing may be the preferred alternative for many 
systems, particularly small ones. Costs, however, 
can escalate in a relatively arbitrary fashion and  

quality control problems may occur. In addition, no 
equity is accrued with a leased facility. 

I 1ave briefly outlined a few of the major con-
siderations related to acquisition of fuel storage. 
A detailed discussion of these elements is contained 
in the Emergency Fuel Reserve Storage Guidebook for 
Transit Managers (1). 

On April 1, 1982, when Seattle Metro made a deci-
sion to purchase an existing 1.7 million gallon tank 
farm, the planning previously described had already 
been completed. The agency had been considering the 
possibility of purchasing fuel storage since the 
1979 energy crisis. We were told by our supplier in 
May 1979 that he would no longer be able to deliver 
fuel. As a result an emergency 250,000-gallon emer-
gency reserve was purchased and placed in privately 
owned storage. 

At that time Metro's governing council initiated 
a feasibility study on the need for and cost of a 
permanent transit fuel reserve. This step marked 
Metro's formal entry into the search for additional 
fuel storage capacity that could be leased, pur-
chased, or constructed. 

We first considered purchasing available used 
tanks including government surplus. Information was 
gathered on comparative costs of various diesel 
storage options (above or below ground, centralized 
or decentralized). In the meantime, the agency 
signed a contract with Arco for its major fuel sup-
ply. Cost effectiveness analyses were prepared on 
the long-term fuel purchase savings that might ac-
crue to the agency if a fuel reserve were acquired. 
A permanent reserve appeared to lower the risk of a 
fuel shortage and perhaps allow significant econo-
mies of scale in bulk fuel purchases. In spring 
1981 Metro staff identified a tank farm property 
that had been placed on the market; this accelerated 
the search for a fuel 'reserve. 

A fuel reserve study was completed in late 1981 
under a consultant contract. New construction, 
leasing, and purchase of an existing facility were 
examined in this study. The consultant's analyses 
focused almost exclusively on site development is-
sues, cost, and environmental requirements for ob-
taining a permit. Identification of the existing 
tank farm proved to be a catalyst and no other pur-
chase option was ever seriously considered. New 
construction was definitely too costly. Leasing was 
examined but discarded because of little management 
control and no return on investment. 

The preferred alternative--buying an existing 
tank farm--inspired considerable political and eco-
nomic debate about cost and benefits compared to 
various lease options. 

Internally, according to Metro's calculations, it 
was concluded that a better economic return on in-
vestment would accompany ownership. In April 1982 
the Metro Council almost unanimously authorized 
purchase of the existing storage facility. The sale 
price was $2.5 million. Currently the tank farm is 
under renovation and is being retrofitted to meet 
Metro requirements. 

Now that Metro has obtained fuel storage, other 
possibilities for its use have become evident. Metro 
currently uses 7.5 million gallons of diesel fuel 
per year. One option is to continually run fuel 
through the tank farm, bringing it in .by barge lots 
and dispersing it by truck and trailer to the bases. 
Significant economies of scale are available to the 
agency if this course of action is pursued. 

The Metro experience demonstrated that even dur-
ing an oil supply glut a public sector commitment to 
long-term planninc- for emergency fuel supply can be 
developed. Purchasing a fuel reserve on the scale 
of the one purchased by Metro may well be beyond the 
capacity of most average size transit systems. 
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Nevertheless, transit systems should note that re-
gardless of their fuel storage requirements reserve 
storage can be tailor-made to suit their needs. 

None of us know what the future holds. We may 
have a secure fuel supply far into the next decade; 
on the other hand, we may not. Prudent behavior 
would indicate a serious look at fuel storage re-
quirements. At Seattle Metro, we not only assessed  

our needs for fuel storage, but took action. Even 
in this time of glut, we are glad we did. 

REFERENCE 

1. Emergency Fuel Reserve Storage Planning: A Guide 
for Transit Managers. Municipality of Metropol-
itan Seattle, Seattle, Wash., Jan. 1983. 

How Consumers Cope With Transportation Emergencies: 
The New York and-New Jersey Experiences 

Joanna M. Brunso 

During the last decade the United States faced two 
energy supply interruptions, both of which were 
followed by rapidly rising gasoline prices. Although 
the gasoline shortage was unevenly distributed in 
both the 1973-1974 and 1979 crises, most parts of 
the United States were affected to some degree. The 
New York City area was particularly hard hit in 1979 
primarily because of the reliance on foreign im-
ported oil during the crisis. In the 1979 crisis 
gasoline consumption dropped by 11 percent in the 
summer (1,2) and traffic dropped by 10 percent. 
Transit ridership in the New York City urban area 
increased substantially as consumers faced a short-
age of fuel and turned to other modes of transporta-
tion to avoid gasoline lines at service stations and 
to preserve as much mobility as possible. 

In the aftermath of the two crises, studies and 
analyses have been published; energy contingency 
plans have been prepared, and in some cases, 
adopted; and rules and regulations have been passed 
and repealed. A great deal. is known about what 
transit can do in an emergency and for how long 
(3,4). We know how to establish rideshaing servjces 
at various levels of sophistication and in various 
jurisdictions (5,6). Also we are beginning to under-
stand how consumers respond initially, and over 
time, to gasoline shortages and rapid increases in 
gasoline prices (1,7). 

The experience of the two oil shortages led Con-
gress to enact the Emergency Energy Conservation Act 
of 1979 which encouraged the development of state-
wide plans to deal with future energy shortages. 
This act was followed by U.S. Department of Trans-
portation (DOT) regulations which directed metro-
politan planning organizations (MPOs) to include 
among their activities contingency plans in the 
event of disruptions of energy supplies. An assess-
ment of state plans by the New York State Department 
of Transportation (NYSDOT) (8) and a similar study 
of urban-area plans by the federal government (9) 
revealed that these plans were deficient in several 
respects. Among the deficiencies were the lack of a 
regional scope that includes all modes, the lack of 
agreements and coordination concerning the commit-
ment and cooperation of various jurisdictions, the  

lack of commitment of local funds to implement each 
aspect of the plans, and the lack of identification 
of barriers and agreements for the removal of these 
barriers during a crisis. 

In the light of these findings it is instructive 
to study the ways in which urban areas cope when 
mobility becomes limited. The strike of two com-
muter rail lines •in New York City and suburban New 
York and New Jersey is an illustration of a limited 
emergency. At the time this paper was written, two 
rail lines were striking concerning work rules, but 
all bus lines, subways, and PATH lines continued to 
operate. A third-party vanpool operator, Metropool, 
was operating in Westchester County and the New 
Jersey - Department of Transportation (NJDOT) was 
operating an active ridesharing office. 

Because there was a 3-month advance warning of 
the intent to strike, both the Metropolitan Trans-
portation Authority (MTA) and New Jersey Transit 
were able to develop contingency plans. These plans 
involved essentially seven components of several 
-possible suggested strategies (Table 1). Detailed 
infonuation about the seven components of the con-
tingency plans was obtained from telephone inter-
views with the following persons: Lona Mayer, Super-
visor, Transportation Systems Management and 
Research, Port Authority of New York and New Jersey; 
Douglas Reilly, Special Projects Manager, Office of 
Ridesharing, New Jersey Department of Transporta-
tion; James Redeker, Manager of Evaluation and Anal-
ysis, New Jersey Transit; and Arthur Perfall,-Public 
Relations Officer, Metropolitan Transportation Au-
thority. The seven components include: 

Flexible work hours (informal, varies with 
employers), 

Rail station-based carpool program (New 
Jersey only), 

Additional service of existing transit, 
Refurbish old buses notyet auctioned off, 

S. Charter additional buses, 
Establish additional remote park-and-ride 

lots, and 
Public information. 
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Table 1. Strategies for urban mobility. 

Strategy 

Immediate 
Implementation 
Possible 

Long Lead 
Time Expensive 

Elements of 
Strike Con- 
tingency Plan 

Carpool and Vanpool 
Carpool matching services 

Employer based X 
Community based Moderate X 

Vanpooling 
Employer based x x 
Thirdparty X X 

Existing vanpool drivers make two runs Prior agreement 
Existing vanpools fill empty seats X 
Fill empty seats with noncompsny riders Prior agreement 

Existing vans cruise by transit stops or stations 
and take surplus riders Prior agreement 

Use extravans for intersuburban jitney service Prior agreement 
Use company motor pools for carpools X X 

Parking 
Establish additional park-and-ride lots X X 
Increase fares Prior agreement 

- 
Special parking privileges for carpools and vanpools Prior agreement 

Public Information x 
Tolls 

Reduced tolls for shared rides Prior agreement 

Flexible working hours X 
Transit 

Additional service on existing lines 
Refurbish older buses Moderate X X 
Charter additional buses X X 
Relax operating standards X x 

As the plans were developed, the rail stationed-
based carpool program was abandoned by New Jersey 
Transit because of the high cost of developing an 
additional subroutine for New Jersey's batch ride-
share matching program, plus the cost of printing 
and keypunching the applications. The Westchester 
County DOT, the Connecticut DOT, and New Jersey 
Transit established additional remote park-and-ride 
lots and chartered additional buses to run from the 
former rail stations to subway lines running into 
Newark or Manhattan. Additional subway service was 
instituted and additional traffic agents were em-
ployed to keep transit moving smoothly. 

Early in the strike it was apparent that though 
traffic was flowing smoothly, the peak hours of 
traffic had lengthened. Counts at the bridges and 
tunnels monitored by the Port Authority indicated 
that more commuters were traveling into Manhattan 
between the hours of 6 am and 8 am and somewhat less 
between 8 am and 9 am (10). This was to be expected 
as parking was no longer available at the later 
hours. Ridesharing had increased. To encourage 
ridesharing the Port Authority made its company 
fleet available to carpools. Metropool, a third-
party ridesharing agency in southwestern Connecticut 
and Westchester County, received an estimated 30 
percent increase in calls during the first few days 
of the strike. According to Arthur Perfall, Public 
Relations Officer, Metropolitan Transit Authority, 
New Jersey Transit estimated that the plans were 
sufficient to carry the 50,000 plus peak-hour rail 
commuters as follows: 

Mode No. Percent 
Substitute buses 22,000 44 
Existing bus service 5,000 10 
Drive by auto 8,000 16 
Additional subway 
passengers (PATH) 13,000 24 

Additional Amtrak 3,000 6 
Total 51,000 100 

Note that this emergency did not include a gasoline 
shortage; one form of transit was substituted for 
another. New Jersey Transit was fortunate to have 
several retired buses that had not yet been auc-
tioned off. There was sufficient fuel to keep exist-
ing vehicles running. 

In this transportation emergency, transit demon-
strated that given time to consider a limited emer-
gency, it can cope extremely well. However, it has 
now been 4 years since the last fuel shortage and 
the problems that, resulted have dimmed in memory. At 
the time the gasoline shortage occurred it appeared 
to develop unevenly and on short notice. A survey 
of New York State residents in October 1979 (1,7) 
indicated that where transit exists, people will use 
it to solve, commuting problems and to avoid the use 
of gasoline in their own cars. To respond to a 
sudden increase in transit ridership, transit will 
need to rapidly increase vehicles, service, person-
nel, and funds. Table 2 gives 15 trans i t-expans ion 
options (4) 5 of which were adopted during the com-
muter rail strike. All of these options depend on 
an adequate supply of fuel for transit. Would tran-
sit systems have funds to purchase fuel on the open 
market? Where would the funds come from? 

Note also that in spite of the recent advancement 
of ridesharing techniques (both New Jersey Rideshar-
ing and Metropool are locally oriented, employer-
based services), there are no areawide capabilities 
to match commuters traveling into the New York City 
metropolitan areas. Ridesharing components of con-
tingency plans are needed, however, because transit 
would be strained in a fuel shortage, and it is 
precisely the suburban commuters affected by the 
rail strike who are most willing to adopt the ride-
sharing mode. 

Metropool perpetuated a mistaken assumption by 
residents that its vans would be made available' to 
assist in moving commuters during the strike. This 
assumption ignored the reality that the vans are 
contracted by employers and employees. Although 
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Table 2. Summary of peak-hour capacity-expanding options. 

Option 

New transit vehicles 

Larger transit vehicles 

Exclusive lane for high-
occupancy vehicles 

Use of privately owned transit 
vehicles 

Use of school buses 

Storage and rehabilitation of 
older buses 

Deferring nonessential mainte-
nance 

Adjusting routes andschedules 

Instituting or expanding express 
bus service 

Instituting or expanding demand-
responsive services 

Changing service standards 

Changing marketing practices 
Using other transportation sys-
tems management techniques 

Variable work hours 

Peak and off-peak fare dif-
ferential 

Positive Aspects 

Simplest way to carry more people 

Can increase transit capacity while 
possibly reducing labor costs 

Works well if existing buses are avail-
able and if high-demand corridor 
exists 

Expands capacity without expanding 
fleet' 

Buses generally compatible for transit 
service. 

Expands capacity without expanding 
fleet 

Reserve fleet provides considerable 
flexibility 

Can be done immediately, if time be-
tween nonessential maintenance 
checks is increased on the order of 
25 percent, serious problems less 
likely 

Effective in short run 
Can increase system effectiveness 

Effective if extra buses are available 

Can help transit system meet increased 
demand 

Can be done immediately 
Nocost 	 - 
Gives operator time to consider alterna-

tives 
Supporting action 

By shifting demand, increases peak 
capacity without cost to operator 

Increases system effectiveness 
Works best in dense downtowns with 
high concentration of public em-
ployees 

Can raise revenue if peak fare increased 
Fair for uses to pay more for peak ser-
vice, which costs more to provide 

Negative Aspects 

Very expensive 
Time lag up, to 2 years 
Capacity problem in crisis does not justify 

fleet expansion 
Very expensive 
May not be cost effective 
Time lag of up to 2 years 
Little operating experience 
Not effective if no extra capacity is avail- 
able. May be costly 

Enforcement difficulties 
Availability of buses and cost of leasing 
unknown 

Conflicts with school needs likely 
School buses not designed for transit use 
or for adults 

Needs to be done in advance of a crisis 
Maintenance needs will be greater 
Storage space needed 
Negative effects (increased breakdowns 
and other maintenance problems) ac-
cumulated in lengthy crisis 

Not feasible if spare ratio is already low 

Reduced service will bring Opposition, par- 
ticularly in crisis 

Best done in noncrisis situation 
Need extra buses to implement 
High cost 
Not energy-efficient 
Administrative problems possible 
Quality of service lowered 
May not be appropriate for long run 

Not likely to affect capacity 

Implementation of large-scale program 
can be difficult 

Local factors important in determining 
success 

Needs pre-crisis planning 

Best implemented in noncrisis. Flat fare 
system popular because of simplicity 

there are interesting possibilities in strategies 
for mobility using vans, such as asking van drivers 
to make double runs, filling all seats--even with 
employees of other firms, and the use of vans during 
the day for jitney service on intersuburban routes, 
all of these possibilities require advance agree-
ments with employers, local jurisdictions, transit 
agencies, and the taxi industry. 

With the help of transit and paratransit ser-
vices, residents of urban areas can and do make 
adjustments in travel patterns when under duress. 
Where urban transit and ridesharing services are 
available they are used, although as time goes by 
there is a tendency to revert to old travel patterns 
as consumers purchase fuel-efficient automobiles, 
share rides for nonwork travel, plan household busi-
ness trips more efficiently, curtail recreational 
travel,' and make use of other strategies that ensure 
the conduct of necessary household business. How-
ever, many of these strategies have severe economic 
impacts on entertainment, recreation, and service 
industries, which ultimately result in an increase 
in unemployment. 

In recent months the price of gasoline has de-
clined and oil producers have cut production in an 
attempt to stabilize the price. Once again travel 
is up 2 percent nationwide and there has been a  

slight increase in the amount of gasoline consumed 
(a). Energy contingency plans remain incomplete.-
Plans that were developed to cope with the limited-
strike emergency failed to consider modes other than 
alternative transit. The northeast has twice been 
stunned by fuel shortages and remains vulnerable for 
future shortages. Plans must now be made that in-
clude comprehensive strategies for all modes of 
transportation, agreements between public sector 
agencies as well as between the public and private 
sectors, and funds must be designated to develop and 
implement plans. 
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Toward Strategies for Calm and Order During an Energy Emergency 

Thomas F. Humphrey 

The purpose of this paper is to present background 
information that can be used as the basis for dis-
cussion at the workshop titled Strategies for Calm 
and Order. This background information is based on 
a project completed in February 1982, by the Massa-
chusetts Institute of Technology Center for Trans-
portation Studies (MIT/CTS) under the sponsorship of 
the U.S. Department of Energy (DOE). 

The purpose of this project was to develop pas-
senger transportation contingency strategies for 
implementation at the State and local levels to deal 
with a sudden interruption in the supply of petro-
leum in the new envi.onment of price decontrol. 
This new environment was created in January 1981 by 
the Reagan Administration, and it has led to the 
need for reevaluating the problems that might occur 
and the actions that can be taken to deal with those 
problems. 

MIT/CTS work with the DOE began in August 1978 
and was first sponsored by the Economic Regulatory 
Administration and then the Office of Conservation 
and Solar Application. The main objective of the 
initial work was to aid the DOE in designing and 
evaluating mandatory transportation emergency energy 
contingency plans for implementation on a national 
basis, in accordance with the provisions of the 
Energy Policy and Conservation Act of 1975 (EPCA). 

The focus of the MIT/CTS work changed somewhat 
after the enactment of the Emergency Energy Conser-
vation Act of 1979 (EECA) on November 5, 1979. EECA 
shifted the responsibility for transportation con-
tingency plan preparation to the states, which were 
asked to develop their own state-level contingency 
strategies. In addition, the DOE was required to 
prepare a Standby Federal Emergency Energy Conserva-
tion Plan that could be imposed in a particular 
state if that state did not have its own plan to  

implement or if its plan did not meet federal tar-
gets during an energy emergency. MIT/CTS assisted 
the DOE in the anslysis of various measures that 
were considered for inclusion in the Standby Federal 
Plan. In addition, MIT/CTS prepared technical 
assistance materials for use by the states and 
conducted a series of technical workshops for DOE 
and state energy offices during Fall 1980, 

During 1979-1980 MIT/CTS, in a closely related 
project, also prepared three technical assistance 
documents for the U.S. Department of Transportation 
(DOT). These documents provide guidance on transit, 
paratransit, and ridesharing strategies to deal with 
energy emergencies in urban areas (1). 

The focus of the MIT/CTS work changed once again 
after the President removed federal price and allo-
cation controls on domestic petroleum supplies by 
executive order January 28, 1981. In addition to 
that presidential action, it is also important to 
note that on September 30, 1981, the Emergency 
Petroleum Allocation Act of 1973, with its authority 
for coupon rationing of gasoline, expired and has 
not been renewed. Consequently, this new environment 
of decontrol and the absence of standby authority to 
implement a coupon rationing program has resulted in 
the need for reevaluating strategies to deal with 
the impact of a sudden interruption in the supply of 
petroleum. The MIT/CTS work on this new set of 
problems began in May 1981 and was completed in 
February 1982. 

CAN ANOTHER SERIOUS PETROLEUM SHORTFALL OCCUR? 

Current world circumstances indicate that there is a 
reasonably high probability that an interruption in 
the supply of petroleum will occur at some time in 
the future. The question, then, is not 'What if it 
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does occur?" Rather, it is, "When will it occur?" 
Thus, there is a need for state and local officials 
to be prepared to deal with such an emergency as 
quickly as possible. Although the situation in the 
Middle East should be an incentive for the continu-
ing development of contingency strategies, most 
states have reduced substantially their emergency 
planning work because of a reduction in the amount 
of federal funds available for that purpose. 

There is no way to predict when a petroleum 
shortfall will occur, the magnitude of a shortfall, 
or how long it will last. During the Arab oil em-
bargo' of 1973-1974 (which occurred the last quarter 
of 1973 and the first quarter of 1974) there was an 
18 percent reduction in U.S. oil imports (2). During 
the Iranian crisis in spring 1979, there were some 
severe but temporary shortages in various parts of 
the United States, but the average shortfall nation-
wide was about 7 percent (3). 

The crises of 1973-1974 and 1979 were generated 
to a large extent because the United States was so 
heavily dependent on imported oil from the Middle 
East. Currently, that dependency has been substan-
tially curtailed, as the United States has not only 
reduced its dependence on oil imports in general, 
but also has reduced its dependence on oil imports 
from the Middle East. However, this is not the time 
to become secure about our energy situation; the 
world is simply too small and too volatile for this 
attitude to be realistic. 

This uncertainty about the future makes it quite 
difficult for anyone to prepare a set of technical 
guidelines to assist states to be prepared to deal 
with a severe petroleum shortfall, but this was the 
task assigned to MIT/CTS under our contract with the 
DOE. 

There are no data or models that are helpful in 
trying to forecast what might occur or what the 
consequences of those occurrences might be. However, 
a reasonable set of scenarios were developed that 
describe a range of possible conditions that could 
occur. Using those scenarios, a number of assump-
tions could then be made to use as the basis for 
providing the technical assistance that will be 
useful to a state in the preparation of energy con-
tingency plans. In the remainder of this paper 
those assumed scenarios and the nature of the tech-
nical assistance products prepared are briefly de-
scribed. 

HYPOThETICAL SCENARIOS FOR ANALYS IS 

The current Administration has established a policy 
for dealing with potentially serious petroleum sup-
ply disruptions that is completely different from 
the policies of previous Administrations. It con-
sists of the following major elements (2,3) 

Complete removal of price and allocation 
controls, 

Rapid development of the Strategic Petroleum 
Reserve (SPR), 

Provision of incentives to the private sector 
to increase7  the production of all energy sources, and 

Reliance on the private Sector and the forces 
of the free market system to minimize the adverse 
affects of supply interruptions. 

This new policy will assure that some of the 
major problems experienced in 1973-1974 and 1979 
will not recur in a future interruption of petroleum 
supply. For example, it is doubtful that gasoline 
lines will exist, except for some short-term tem-
porary period or sporadically in some parts of the 
nation where a breakdown in the supply, distribution  

system may occur. However, as shown in the discus-
sion that follows, new problems will develop. The 
most significant problem will be the rapid increase 
in the price of petroleum, possibly to levels that 
will create significant economic disruptions. A 
summary is given in Table 1 of one set of assump-
tions concerning price increases that could result 
from a 10 percent reduction in the supply of petro-
leum. 

The consequences of current federal policies and 
resulting problems are, at best, uncertain. Conse-
quently, to be prepared to deal with this environ-
ment of uncertainty and for the purposes of this 
project, the following scenarios (in consultation 
with DOE) were developed for analysis (4). 

Scenario 1: The price of gasoline rises to the free-
market level at once and supplies move quickly to 
markets with highest demand. The major consequences 
associated with this scenario are as follows: 

There will be no gasoline lines. 
Gasoline stations will keep normal operating 

hours. 
In a 15 to 25 percent shortfall, the price of 

gasoline would increase $3 to $5 per gallon. The 
price increase would absorb 10 to 15 percent of 
total disposable income nationwide, compared to 
about 5 to 10 percent currently. 

The resulting loss in consumer purchasing 
power could have a severe impact on producers of 
other consumer goods and on the economy as a whole 
unless revenues were returned to consumers' income 
stream immediately. 

Most states could not deal with the loss in 
consumer purchasing power on their own. 

Providers of essential public services, such 
as urban transit operators and fire and police de-
partments, who face rigid budget constraints might 
be unable to purchase all the gasoline necessary to 
function. 

Businesses and farmers that demand large 
quantities of gasoline could face cash-flow'problems 
but would eventually be able to pass on their higher 
cost to consumers of their products. 

Scenario 2: The price of gasoline rises freely but 
logistic or institutional barriers prevent free 
movement of supplies. The major consequences as-
sociated with this scenario are as follows: 

The impacts of a fuel shortage are similar to 
scenario 1 with differences in intensity in dif-
ferent parts of the United States; rural areas and 
those normally most dependent on oil imports would 
be affected the most. 

There appears to be little that most states, 
acting alone, could do to assure themselves a fair 
share of the nation's fuel supplies in this situa-
tion. 

Table 1. Price increases resulting from a 10 percent 
reduction in supply of petroleum (2). 

Assumed Demand 	 Expected Price 
Elasticity 	 Increase (%) 

-0.50 	 23 
-0.20 	 69 
-0.15. 	 . 	102 

	

+ Expected Range + 	187 
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Scenario 3: Price and allocation controls are re-
stored after the shortfall begins. Although this 
scenario is not consistent with current federal 
policy, it was included in the analysis because it 
might be considered by the President or the Congress 
if economic conditions were serious enough to war-
rant it. The inclusion of this scenario also pro-
vides a reasonable envelope of possible conditions 
that states may want to consider in their own analy-
sis. The consequences associated with this scenario 
are as follows: 

Price and allocation controls must be re-
stored immediately to be successful. If successful, 
problems and strategies similar to those in previous 
shortfalls will occur; i.e., long lines at gasoline 
stations and the attendant problems will again be 
the result. 

Gasoline lines could be much worse than pre-
viously experienced, but they would eventually dis-
appear as gasoline prices gradually increase. 

Two variations to the preceding three scenarios 
were included in the analysis: Scenario 4 is the 
same as scenario 1, except that a different short-
fall assumption was used. In scenario 1 a 14 per-
cent shortfall was used and in scenario 4 a 23 per-
cent shortfall was used. Those two numbers were 
selected arbitrarily, except that the 14 percent 
shortfall corresponds roughly to the shortfall dur-
ing the 1973-1974 crisis. 

Scenario S was represented by a 23 percent short-
fall with no price and allocation controls, but it 
was assumed that the federal government would intro-
duce some type of tax rebate plan to redistribute 
excess profits to consumers. 

It is important to reemphasize that the five 
hypothetical scenarios are not forecasts or predic-
tions of what is going to occur or even what might 
occur. They simply represent five of many possible 
conditions that could exist. They also provide a 
basis for making some reasonable assumptions that 
can be used to produce a useful set of technical 
assistance materials to be applied at the state and 
local levels to deal with an emergency. 

One of the products of the MIT/CTS work was a 
paper by Dorfman (4). The purpose of the paper was 
to examine the new environment in which state and 
local policies must be framed to prepare for a pe-
troleum supply interruption in the light of the 
removal of price and allocation controls. It was 
the first product of two in a series of documents 
dealing with transportation contingency planning. 
The other two products are described in the follow-
ing paragraphs. 

DEVELOPMENT OF STRATEGIES TO DEAL WITH 
PETROLEUM SHORTAGES 

A September 1981 Congressional Budget Office (CEO) 
study (5) concludes that there are two principal 
tools that the United States could develop in ad-
vance to mitigate the effects of an interruption in 
the supply of petroleum. The first is a Strategic 
Petroleum Reserve, which is one of the supply-side 
strategies currently adopted by the Reagan Adminis-
tration for implementation. A discussion of the 
Strategic Petroleum Reserve is important, but it is 
beyond the scope of this paper. The second tool is 
a set of demand-related policies, which were the 
subjects of the MIT/CTS project. 

As mentioned earlier, the new environment of 
decontrol will result in the need to solve new kinds 
of problems. Consequently, some of the policies 
developed to deal with energy shortfalls in the past  

may still be applicable, but others may not. This 
means that new policies and contingency strategies 
must be developed, which was the purpose of the 
MIT/CTS contract. 

For each of the five scenarios described the 
kinds of passenger transportation problems that will 
be encountered in urban areas, in rural areas, and 
in intercity travel were identified. Then measures 
and combinations of measures were identified that 
can help to mitigate those problems, those measures 
that will not be of help (and which may be counter-
productive), and those measures that may or may not 
be helpful depending on local circumstances. 

The results of these analyses were documented in 
an unpublished report titled An Analysis of Urban, 
Rural and Intercity Transportation Problems that 
Could Occur Under Various Shortfall Conditions and 
Strategies to Deal with those Problems. Two levels 
of detail were developed. The first level presents 
the information needed by policymakers at the state 
and local levels to assist in making decisions on 
the actions needed to deal with transportation prob-
lems at the onset of and during an energy emergency. 
For those who desire to undertake their own detailed 
technical analysis, the report also includes tech-
nical guidelines and additional references. 

The recommendations on how to deal with the five 
emergency scenarios are based on an analysis of 
limited available data and the application of some 
simple models developed for this project. Because 
of the limited usefulness of available data and 
because the situation is hypothetical, the major 
part of the analysis was qualitative. This is an 
extremely important point. It would be unwise for 
anyone to place confidence in the numbers that were 
produced; they simply provide an indication of 
whether an action is moving in the right direction 
or in the wrong direction. 

To illustrate the kinds of measures that might be 
appropriate under the vaious scenarios considered, 
turn to more specific actions. Table 2 gives the 
demand-reduction measures that were reanalyzed in 
some detail in a previous work (6) and which assumed 
that price and allocation controls would be in 
effect during a 7 percent shortfall. The purpose of 
those demand-reduction measures was to reduce lines 
at gasoline stations that would (and did) appear 
under those conditions. Some of those same measures 
can be considered in the new environment of no price 
controls or federal allocation regulations, but in 
quite a different context. 

The following four categories of solutions were 
developed to deal with problems that might occur 
during an energy emergency. If prices are allowed 
to increase with no upper limit: 

Category 1: Government can facilitate energy-ef-
ficient travel and help people maintain mobility 
(coping measures) and 

Category 2: Tax excess profits and provide a 
rebate to consumers. 

If price controls and mandatory allocations are 
reestablished by the federal government, the follow-
ing categories of solutions will also be relevant: 

Category 3: Direct restrictions on consumer 
behavior or 

Category 4: Implementation of coupon rationing 
program. 

In the following paragraphs examples and features 
of these four categories of measures are summarized. 
If scenarios 1, 2, and 3 are examined and the prob-
lems that will likely occur if these scenarios 
become a reality are analyzed, some conclusions can 
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Table 2. Demand-reduction range for selected contingency measures. 

Reduction Measure 

Estimated Range of Percent 
Demand Reduction 

Low 	High 

Demand reatriction 
Public information 0.5 2.0 
Public information plus mandatory maintenance inspection 1.0 3.0 
Minimum automobile fuel purchase 0.5 1.5 (For first month) 

0.0 0.5 (Rest of period) 
Odd-even fuel purchase 1.5 2.0 
Employer-based measure 0.5 1.0 
Speed limit enforcement 0.4 0.8 
Speed limit reduction I .4 	. 1.8 
Compressed work week 	. 	 . 0.4 2.5 
I-day vehicle-use sticker plan 3.0 5.0 
2-day vehicle-use sticker plan 	 . 8.0 12.0 
Sunday off-road restrictions 0.2 0.5 
Saturday and Sunday off-road recreational vehicle restrictions 0.5 1.1 

Gasoline surcharge (%) 
40 3.5 6.5 
100 6.5 13.0 

Gasoline rationing using negotiable coupons 	 Full target requirement will be 
achieved 

be formed about the usefulness of the measures 	Coupon Rationing Program 
previously discussed. 

Actions to Facilitate More Energy-Efficient 
Travel and Maintain Mobility 

The following actions could be taken to facilitate 
more energy-efficient travel and to maintain mobil-
ity (category 1): 

Consumer education and information programs. 
Programs to promote the supply of and the 

quality of high-occupancy modes (e.g., transit and 
ridesharing). 

Programs to expand and augment transit, ride-
sharing, and auxiliary transit programs (such as 
school buses). 

Employer-based plans. 
Reduce the need for travel by using tech-

niques such as compressed work weeks, staggered work 
hours, and work-at-home programs. 

Further reductions in speed limits. 

Tax Excess Profits and Prrivide Rebate to Consumers 

Excess profits could be taxed and a rebate given to 
consumers (category 2): 

1. Purpose is to reduce the overall economic 
impact of a rapid and significant increase in the 
price of gasoline. 

2. Rebate could be provided by two techniques: 
(a) check mailed to consumer or (b) reduction or 
elimination of other taxes (such as social security, 
federal or state income taxes). 

Demand-Restraint Measures 

If. price controls and mandatory allocations are 
reestablished the following demand-restraint mea-
sures could be imposed (category 3): 

Odd-even day gasoline pump access. 
Other more severe pump access restrictions 

(such as once every 3, 5, or 7 days). 
Minimum purchase requirements. 
Carless days (sticker plan). 
Ban on Sunday driving. 
Restrictions on single-occupant vehicles.  

The coupon rationing program could be implemented if 
price controls and mandatory allocations are re-
established (category 4): 

The purpose of the coupon rationing program 
is to provide equal opportunities for all consumers 
to purchase a limited volume of available gasoline 
at controlled prices. 

There is a high cost to implement the program. 
Program requires at least 2 years to prepare 

for implementation. 
Authority for implementation no longer exists 

at the federal level. 

Direct restrictions on consumer behavior are not 
considered to be in the interest of a state when no 
price or allocation controls are in effect (scenar-
ios. 1 and 2), although they will be useful under 
scenario 3, which assumes the reimposition of price 
and allocation controls. This is because there will 
be no gasoline lines under the first two scenarios, 
whereas there will be gasoline lines under scenario 
3. To impose demand-restraint measures under ace-
narios 1 and 2 could be counterproductive in a 
particular state. 

The measures in categories 1, 2, and 4 can be 
helpful under all three scenarios, but for different 
reasons. Measures designed to facilitate energy-ef-
ficient transportation (category 1) are useful and 
provide a positive strategy for any scenario. These 
measures, which are often referred to as coping 
measures, are appropriate for scenarios 1, 2, and 3. 

Gasoline taxing measures (category 2), which 
provide a rebate to consumers, could help to miti-
gate some of the negative economic impacts of a 
severe fuel shortfall. However, the development and 
implementation of -such a measure requires signifi-
cant advanced preparation and executive level sup-
port as well as legislative authority. This could 
be a useful measure, and it is definitely worth 
considering. However, it must be considered well in 
advance of an emergency. 

A state coupon rationing program (category 4) 
could be counterproductive if applied in only one 
state, but if applied nationwide it could help 
achieve a degree of equity not otherwise possible. 
However, the costs to prepare and administer such a 
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program are high. Furthermore, the federal standby 
authority to take that action no longer exists, 
therefore a state could not depend on the federal 
government. Also, rationing works only with price 
and allocation controls. 

All the measures included in all four categories 
can result in some degree of demand reduction, as 
the data in Table 2 indicate. For scenario 3, with 
price and allocation controls in effect, the contri-
bution of all the measures to reducing demand is of 
major concern. However, under scenarios 1 and 2, in 
which prices rise to the ,market-clearing level, 
response categories 2, 3, and 4 would be considered 
only if they could (a) offset the negative economic 
iftpacts being considered and (b) help to maintain 
essential mobility. 

The details of the actions that may be useful and 
those that may not be useful under the analysis sce-
narios are explored in the MIT/CTS study. Of par-
ticular importance was the analysis of the ability 
of measures to deal with urban as well as rural and 
intercity transportation problems. 

A COPING MEASURES HANDBOOK 

In July 1980 DOE distributed a report prepared by 
MIT/CTS titled Contingency Planning For A Gasoline 
Shortage--A Technical Handbook (6). This report was 
intended primarily to describe the demand-restraint 
measures given in Table 2. It was used as the basis 
for a series of workshops presented by MIT/CTS to 
DOE and then to all state energy offices throughout 
the nation during the fall of 1980. A companion 
unpublished document titled Passenger Coping Mea-
sures For Use In A Petroleum Shortfall--A Technical 
Handbook covers the measures described previously as 
actions that could be taken to facilitate more 
energy-efficient travel and maintain mobility. The 
handbook contains the following topics: 

Part I: Planning, Evaluation, Funding, and Imple-
mentation 

Chapter 1: Purpose and Use of This Handbook 
Chapter 2: The Context For Coping Measures 
Chapter 3: The Planning Process 
Chapter 4: Evaluating Coping Measures 
Chapter 5: Implementation Guidelines 
Chapter 6: Funding and Resources 

Part II: Description of the Measures 
Chapter 7: Communication and Public Information 
Chapter 8: Ridesharing 
Chapter 9: Transit 
Chapter 10: Auxiliary and Paratransit 
Chapter 11: Intercity Transportation 
Chapter 12: Rural Transportation 
Chapter 13: Complementary and Supportive Measures 

CONCLUSION 

The media are full of reports concerning the glut of 
oil currently flooding the world. In addition, the 
average price of gasoline has been declining during 
the past several months, due primarily to the abund-
ance of oil. The member nations of the Organization 
of Petroleum Exporting Countries (OPEC) are now 
arguing about how much they are going to reduce 

their prices rathd than how much they intend to 
raise them. 

If this is so, why is there concern about a pos-
sible energy supply problem? A look at the headlines 
every day suggests that the Middle East is one of 
the most politically unstable regions in the world. 
It is not unreasonable to conclude that this insta-
bility could lead to a serious international petro-
leum supply interruption at any time. Consequently, 
federal, state, and local officials concerned with 
the implications of such an event occurring must 
seriously consider the need to develop contingency 
strategies. 

Work at MIT concentrated on measures to help 
mit4gate passenger transportation problems that 
could result from a serious energy supply disrup-
tion. However, the three documents described in 
this paper which were produced for DOE during 1981 
have not been distributed for review and comment. 
Our plan had been to distribute the drafts (com-
pleted in February 1982) to state, local, and fed-
eral agencies for a critical review. The documents 
would have then been revised to reflect those com-
ments. 

The documents never proceeded beyond the first 
drafts, as DOE priorities did not provide the fund- 
ing necessary to do so. 	But, those, documents, 
together with other material available from DOE and 
DOT, will provide the basis for state energy and 
transportation agencies to develop state-level-
contingency strategies. 

There is a need to be concerned because currently 
there are few incentives and little money available 
for states to take the initiative to implement a 
serious contingency planning effort. . This is un-
fortunate because the problems that could occur will 
be different from those experienced in 1974 and 1979 
and new strategies must be devised to deal with 
them. If states do not act, the nation could again 
be unprepared to deal with what could be serious but 
not unfamiliar problems. 
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The energy crisis in 1973-1974 and the uncertain 
nature of oil availability have prompted many tran-
sit operators to plan for those emergencies that may 
produce sudden increases in ridership. An emergency 
can be handled by proper advance planning. Plans 
must be prepared to meet the requirements of vehi-
cles, personnel, oil, and so forth to satisfy the 
increase in ridership demand. Beyond these require-
ments, an agency must understand the demand pattern 
so that efficient I  route-service plans can be devel-
oped in advance. In this study the use of a com-
puterized transit planning package is tested for 
analyzing the demand pattern and for deriving high-
performance plans for serving different fixed-demand 
levels. 

The interactive graphic Transit Network Opti-
mization System (TNOP) is a set of computer programs 
for use in designing and evaluating the performance 
of alternative bus and rail transit systems. TNOP 
is designed to analyze fixed-route, fixed-schedule 
transit systems. The TNOP system combines easily 
understood graphic displays with a user-friendly in-
terface. Through interactive computing TNOP helps 
transit planners examine a wide range of design al-
ternatives and compare performances to find better 
ways of providing transit services, that match a 
particular demand pattern. 

One of several recent applications of TNOP for 
energy contingency planning at Seattle Metro is 
described in this paper. Further documentation of 
the full study is available in Contingency Planning 
for Transit Services During a Gasoline Shortage 
Emergency Using TNOP (1). 

STUDY OBJECTIVE AND ASSUMPTIONS 

The objective of this part of the study was to de-
velop a collection and distribution system of tran-
sit routes that could be used to provide peak-hour 
(work and college) transit service in the event of 
another severe energy shortage. The study area, 
Bellevue, Washington, is located across Lake Wash-
ington from Seattle and is the fourth largest city 
in the state. Three levels of increased transit 
demand were considered: 100 percent, 75 percent, and 
50 percent of all work and college trips. 

The study assumes that local school district 
buses would be available in case of a gasoline 
shortage. The school buses must be used within the 
school district that owns them; therefore school 
buses are used on local collection routes and reg-
ular Metro buses are used on routes leaving the 
Bellevue area. A minimum headway of 5 minutes on 
external routes and 2 minutes on internal routes is 
used initially. 

DATA PREPARATION AND VERIFICATION 

The data base for TNOP consists of a base street 
network, trip demand matrix, vehicle data, and geo-
graphic data. The Bellevue base network was con-
structed from land use, economic and existing street 
and headway details, and consisted of 225 nodes and 
336 two-way bus links. The base network is shown in 
Figure 1. The demand for transit is specified in 

TNOP as an origin-destination (O/D) matrix. Each 
entry in the matrix represents the number of transit 
trips desired between each O/D pair. 

The vehicle data contain information about the 
different types of vehicles that may be used, their 
capacity, and operating costs (per km and per hr 
costs). In this study two types of Metro buses 
(articulated and 40-ft buses) and three types of 
school buses were used. 

DESIGN GENERATION AND EVALUATION 

The main steps involved in the design process using 
TNOP after the preparation of the data base are: (a) 
setting model parameters, (b) calibration of link 
travel times on the networks, (c) initial design and 
evaluation, and (d) modifications to increase per-
formance until best design is found. 

Setting Model Parameters 

The various model parameters in TNOP and the values 
used in this study are as follows: 

Model Parameters Value 
Minimum layover time at line 3 mm 

terminals 
Minimum ratio of layover and 15 percent 

trip time 
Waiting time factor 50 percent 
Trip assignment parameter 10 percent 
Waiting time weight 200 percent 
Transfer time weight 250 percent 
Walk time weight 150 percent 
Maximum waiting time 10 mm 

Calibration of Link Travel Time 

For this study actual link transit travel times were 
not available, so the link file was initially con-
structed with posted roadway speeds. An e'xisting 
Metro route was designed on the network and the 
travel time was calculated using TNOP. This travel 
time was compared with the actual Metro schedule. 
The same procedure was repeated for many routes. An 
average factor derived from this procedure was used 
to convert actual into TNOP travel times. 

Initial Design and Evaluation 

Emergency level I, which means that 100 percent of 
work trips and college trips depend on Metro ser-
vice, requires that 38,602 people be moved on buses 
from home to work or college in a 1-hour period. 

The first step in creating the initial design was 
to analyze the O/D data. This process was aided by 
desire line and production and attraction graphics. 
The desire line map for the Seattle central business 
district (CBD) is shown in Figure 2. The production 
map for the study area is shown in Figure 3. Using 
these graphics as aids, routes were laid out on the 
Bellevue base network. Initially 16 routes were 
planned and designed. Nodes with trip origins that 
were not served by one of the bus routes were con-
nected to a bus stop by a pedestrian link or links, 
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Figure 1. Bellevue base network. 
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Figure 2. Desire lines to Seattle central business district. 
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Figure 3. Metro TNOP Bellevue project. 

provided that the total walk time from the node to 
the bus route was less than 10 minutes. 

The 16 routes were interactively entered into 
TNOP, together with the route attributes shown in 
Figure 4. Routes 6 through 13, 15, and 16 were 
designed as feeder routes and were assigned school 
buses. The remaining routes were designed to connect 
external nodes to Bellevue locations and were as-
signed Metro buses. 

The 'next step was to have TNOP assign trips to 
these 16 routes and evaluate the design. 'The result-
ing performance measures for this initial design 
(200) are shown in Figure 5. Only 23,840 trips were 
assigned Out of 38,602. This 62 percent assignment 
is low considering that the objective is to assign 
all the trips. 

Modifications to Increase Performance 

The next step was to modify the initial design. From 
the TNOP output, the number of trips that are not 
assigned along with their origins and destinations 
are known. From this the planner can determine which 
important O/Ds have not been connected by bus 
routes. By examining this information, it was deter- 

LINE HEAD VEHICLE LINE TRAVEL 
NO. MODE WAY NO. TYPE LENGTH TIME COST 

1 B 5.0 18 5 ARTICULATED BUS 42580 77.4 1293 
2 B 5.0 26 5 ARTICULATED BUS 	, 55400 111.8 1796 
2 B 5.0 22 5 ARTICULATED BUS 50260 95.4 1559 
4 B 5.0 18 ARTICULATED BUS 40300 74.2 1266 
S 5.0 18 4 40-FOOT BUS 41000 75.4 1274 
6 B 5.0 7 3 SCHOOL BUS 12560 29.8 584 
7 B 5.0 8 3 SCHOOL BUS 9890 31.0 570 
8 B 5.0 7 3 SCHOOL BUS 8880 28.3 504 
9 B 5.0 14 3 SCHOOL BUS 18140 59.7 1015 

10 B 5.0 8 3 SCHOOL BUS 10510 34.7 583 
It B 5.0 14 3 SCHOOL BUS 18320 59.7 1019 
12 B 5.0 8 3 SCHOOL BUS 10190 34.6 575 
13 B 5.0 7 3 SCHOOL BUS 8430 30.5 493 
14 B 5.0 '30 4 40-FOOT BUS 70920 126.8 2154 
15 B 5.0 14 3 SCHOOL BUS 16710 57.2 984 
16 8 5.0 20 3 SCHOOL BUS 27510 86.0 1484 

Figure 4.. Transit line attributes. 

OVERVIEW STATISTICS 

DESIGN 200 

NO.OF LINES: RAIL ' 	 0 
BUS 16 
TOTAL 16 

ROUTE LEHGTHRAIL ' 	 0 (KM 	I 
BUS 364 (KM 
TOTAL 364 (K)') 	I 

TOTAL TRIP DEMAND 38602. 
NO. OF ASSIGNED TRIPS 23840. 
NO. OF UNASSIGNED TRIPS 14762. 

AVERAGE SEATING & STANDING ROOM UTILIZATION:RAIL 	0.0 ( 	B 	I 
BUS 	95.8 ( 	N 	I 
TOTAL 	95.8 1 	N 	I 

PASS.-KM (SIJF') OF TRIP LENGTHS) 453100. 
PASS.-HRS (SUfl OF TRIP TIMES) , 20300. 

AU. TOTAL TRIP TIME 44.5 (MIN) 
AU. TOTAL JAIl TIME 5.7 (MIN) 
AU. TOTAL TRANSFER TIME ' 	0.5 (MIN) 
AU. TOTAL WALK TIME 0.4 (MIN) 
AU. TOTAL TRAVEL TIME 51.1 (MIN) 

NO. OF TRANSFERS 31600. 

Figure 5. Overview statistics. 

mined that the initial transit network should ne 
modified by adding five more routes as well as some 
new pedestrian links. 

This design resulted in 89 percent of all trips 
being assigned, which is a significant improvement. 
However, 15 of 21 routes were overloaded, some of 
them more than 100 percent, which resulted in a high 
average use of 73.8 percent. These routes are so 
overloaded that more capacity has to be provided on 
each route. Because the minimum headway of 5 minutes 
cannot be lowered, additional capacity can only be 
provided by adding more routes. 

The final design (300) has 25 transit routes. The 
summary statistics in Table 1 show that 98.7 percent 
of trips have been assigned to this system, which is 
close to the objective of assigning all the demand. 
However, 18 of 25 routes were still overloaded, with 
a 78 percent average use. 

At this stage it was decided to lower the minimum 
headway constraint to provide more buses to meet the 
demand for service because this desigrL is so over-
loaded. The headways of all the routes were reduced 
and the assignment executed. The results are given 
in Table 1. The average use has now been reduced to 
49.8 percent, which is a significant improvement. 
The average total wait time is 3 minutes instead of 
4.5 minutes in the previous design. There is an 
increase of 460 transfers (1 percent); this may be 
due to the reduction of headways on some of the 
routes, which increases their ability to attract 
trips from other routes. Seven routes are still 
overloaded in this design, but because the situation 
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Table 1. Summary of Beflevue designs. 

Description 

Demand Level (%) 

100 	loon 75 75B 50 

Design number 300 400 100 200 100 
Numberof routes 25 11 15 13 16 
Route length (km) 557 244 297 254 307 
Number of assigned trips 38,100 15,650 30,050 17,460 19,898 
Percent of trips assigned 98.7 41 95 55 100 
Average seating and standing utilization (percent) 49.8 47.8 56.7 52.9 54.3 
Average total trip time (mm) 40.8 36.8 37.3 37.2 36.3 
Average total wait time (mm) 3.0 3.5 2.8 3.6 3.8 
Average total transfer time (mm) 0.6 0.1 0.4 0.8 0.1 
Average total walk time (mm) 0.5 1.1 1.2 0.8 1.2 
Average total travel time (mm) 44.9 41.5 41.7 42.4 41.4 
Numberof transfers 	 . 50,960 21,660 39,430 20,710 249,710 
Total number of vehicles 651 285 440 282 320 
Total vehicle kilometers 13,938 5,574 8,789 5,728 6,232 
Operating cost/hour 46,063 19,091 28,880 18,819 21,039 

aWh vehicle constrains 

handled in this project is of an emergency nature 
some overloads must be allowed. 

The primary problem with this design is that 651 
buses are required, compared to .280 available, in-
cluding 70 school buses. Thus it does not seem 
feasible to attempt to carry 100 percent of the 
demand, unless a significant number of additional 
buses can be used. 

VEHICLE CONSTRAINED DESIGN 

The next step was to develop a route design that 
would attempt to maximize the number of riders 
served, given the vehicle availability constraint. 
The desire line (Figure 2) and production map (Fig-
ure 3) and an attraction map, all displayed by TNOP, 
are useful in developing routes to maximize rider-
ship. Only the major external origins and destina-
tions were included, as it was already known from 
previous designs that too many buses would be re-
quired to serve everyone. 

This design (400) resulted in 11 routes being 
used. As the data in Table 1 indicate, this design 
required 285 buses--only five more than available. 
The drawback, however, is that only 41 percent of 
the demand has been served. Thus, given the number 
of vehicles available, including school buses, more 
than 50 percent of the total work and school trips 
must still use automobiles or vanpools. 

CONCLUSION 

One application of using TNOP for energy contingency 
planning has been described. There were two other 
energy-related elements in this project. One was a 
similar contingency planning study in Federal Way, 
another suburban Metro service area. The other was 
an energy efficiency study in Bellevue in which TNOP 
was used to redesign existing service to make it 
more energy efficient, while still serving the same 
transit demand. This later study resulted in a 
design which theoretically saves 56 percent of the 
route-miles used by the existing system. 

Based on the experience from this project, it may 
be concluded that TNOP can be used to assist in the 
preparation of energy contingency plans, given the 
availability of good transit origin and destination 
trip data. The interactive features of TNOP allow 
for rapid examination and comparison of many alter-
natives to generate high performance designs in a 
relatively short time. 
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Session 5 Issues in Energy Contingency Planning 

State and Local Energy Contingency Planning in Transition 

Oliver Schueftan 

Summarized in this paper are the results of an 
earlier study conducted for the U.S. Department of 
Transportation (DOT) on selected case studies of 
state and local responses to the 1979 fuel shortage 
(1)'. The transition undergone by energy contingency 
planning in response to recent trends in the supply 
and demand for petroleum and the changing role of 
the federal government is described. This transi-
tion, and the implications for state and local 
energy contingency planning, is illustrated through 
reference to ongoing contingency planning efforts in 
the state of Maryland. The changing environment 
under which contingency planning is now occurring 
has resulted in a shift in emphasis on past issues 
that have arisen in contingency planning and has 
focused attention on several emerging issues. Some 
of these issues are identified in the last Section 
of this paper. 

REVIEW OF STATE AND LOCAL RESPONSES TO THE 1979 
FUEL SHORTAGE 	- 

Although several efforts have been made to develop, 
review, and evaluate State and local energy contin-
gency plans by various governmental agencies, 
there has been significantly less emphasis on eval-
uating the performance of these plans during actual 
fuel shortages. This disparity may be partly attri-
butable to the infrequent occurrence and relatively 
short duration of past fuel shortages as well as the 
difficulty of collecting data for retrospective 
studies of this nature. 

Because of the need for such information to 
ensure that contingency plans being developed were 
relevant and capable of being implemented during 
fuel shortages, the Office of the Secretary, DOT, 
requested that a series of case studies be developed 
of emergency actions implemented or attempted during 
the 1979 fuel shortage. Sites selected were Dallas-
Fort Worth, Los Angeles, Minneapolis-St. Paul, New 
York State, Rhode Island, and Seattle. To ensure 
that these sites reflected a diverse range of ex-
perience in dealing with the 1979 fuel shortage, the 
following criteria were used for selection: severity 
and duration of the fuel shortage, existence of a 
contingency plan, relative impact on the tourist and 
recreational industry,-  and local responsiveness to 
requests for cooperative participation. 

State and local governmental officials and repre- 

sentatives of concerned private-sector interest 
groups (e.g., tourist industry, gasoline dealer 
associations, automobile clubs) were contacted at 
each case study site and appointments for interviews 
were arranged. These interviews focused on identify-
ing the major emergency actions implemented, related 
implementation problems, and actions planned but, not 
implemented. 

Actions Implemented and Problems Encountered 

At the case study sites, five types of emergency 
transportation actions to conserve energy were most 
commonly implemented or attempted during the 1979 
fuel shortage. These actions and the problems 
encountered are summarized in the following para-
graphs. 

Expansion of Public Information and 
Marketing Distribution Systems 

All the case study sites attempted to maintain and 
expand their capability to deliver timely and effec-
tive travel information. State governments generally 
operated telephone hotlines to inform motorists 
about gasoline availability and purchase restric-
tions, whereas transit agencies most often sought to 
disseminate travel information and fare payment 
options through decentralized distribution centers. 

Unfortunately, the telephone hotlines were often 
unable to provide critical information to motorists 
on the availability of gasoline for specific routes 
or destinations. For transit operators decentraliza-
tion was often the only option because their tele-
phone information centers--despite operating in many 
instances 24 hours a day--did not have the capacity 
to handle incoming calls in a timely manner. ' Tele-
phone information systems were handicapped by de-
clines in phone-operator productivity because cal-
lers were unfamiliar with how to use transit, phone 
system capacity constraints, and shortages of 
trained operators, compounded by the long training 
periods for newly hired personnel. 

Implementation of Odd-Even or Minimum-Maximum Fuel 
Purchase Restrictions 

Odd-even and minimum-maximum purchase restrictions 
were implemented at all but one of the case study 
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sites. The general consensus was that these mea-
sures reduced panic-induced hoarding of gasoline 
supplies and assured the general public that state 
and local governments were taking some action to 
alleviate the fuel shortage. 

The opposition of major interest groups (i.e., 
the tourist industry, gasoline dealers, and the 
general public) in many cases delayed the timely 
implementation of gasoline purchase restrictions. 
Thus, by the time such requirements were imple-
mented, the fuel shortage had peaked and gasoline 
supplies were becoming more available. Another 
problem was presented by the difficulty of monitor-
ing and enforcing compliance with gasoline purchase 
restrictions. 

Rehabilitation and Placing in Service of Standby 
Reserve or Mothball Fleet Buses 

Contingency plans developed by transit operators at 
the case study sites before the 1979 fuel shortage 
placed maximum emphasis on expanding transit capac-
ity by rehabilitating standby reserve or mothball 
fleets of old buses and placing them in service. 
Some transit operators succeeded, although rela-
tively few additional buses were put into service. 

As this is one of the few measures that permit 
motorists who are unable to purchase gasoline to 
maintain mobility, at least partially, it is vital 
to understand why this measure was not implemented 
to a far greater extent. The primary constraint was 
the lack of sufficient inventories of readily re-
pairable buses and spare parts. Other barriers 
included insufficient funds for overtime labor 
expenses and spare parts at a time when transit 
agency budgets were pressured by rising diesel fuel 
costs; lengthy schedules for placing additional 
buses into service, attributable to inadequate 
personnel and equipment and the long lead times 
needed to repair buses; and inability to freely 
place rehabilitated buses in certain service opera-
tions because of their poorer levels of performance. 

Emergency Expansion of Ridesharing Services 

Local ridesharing agencies were only partly success-
ful in expanding services to meet the sudden surge 
in demand for carpools and vanpools. Provision of 
matchlists to potential carpoolers and vanpoolers 
was characterized by long turnaround times, which 
limited the ability of ridesharing agencies to 
respond in a timely manner. Despite efforts to 
expand staffs, the time necessary to enter informa-
tion in the ridesharing agency's data base, and the 
rise in applications for matching precluded main-
taining, much less shortening, turnaround times. For 
short-term fuel shortages, matchlist turnaround time 
is a critical element in determining whether efforts 
to expand ridesharing will be effective. 

Efforts to expand vanpooling encountered two 
additional barriers. First, obtaining timely deliv-
ery of new vans proved difficult, due both to normal 
production plant cycle changes and to the sudden 
increase in demand for such vehicles. Second, 
vanpool services which tried to expand had dif-
ficulty obtaining gasoline. Vanpool programs that 
had their own fuel storage facilities were somewhat 
insulated from this latter problem. 

Monitoring of Transit Ridership and Shifting of 
Buses to Most Heavily Patronized Routes 

All transit systems indicated that they monitor 
patronage, although buses rarely were shifted to 
those routes that showed the greatest increase in 
demand during the 1979 fuel shortage. Operators 

cited the need to hold public hearings, union labor 
agreements, and technical scheduling complexities as 
the greatest barriers to changing transit schedules 
or allocating vehicles and drivers to routes. More-
over, transit management claimed to operate at maxi-
mum load capacity during peak travel periods in 
general, and therefore had limited flexibility to 
transfer vehicles among routes. 

Actions Planned But Not Implemented 

Two general types of emergency actions were included 
in most energy contingency plans at the case study 
sites but were never implemented. One type is the 
adoption of variable work periods--particularly 
flexible or staggered work hours and less frequently 
compressed work weeks. Transit operators view these 
actions as attractive options for smoothing peak-
period demand and for increasing passenger volumes 
during the shoulder periods. However, unless em-
ployers have prepared plans and coordinated their 
efforts with the transit operator before a fuel 
shortage begins, the time required to implement a 
program for variable work hours would preclude its 
application in all but the longest and most severe 
fuel shortages. 

A second class of actions, invariably mentioned 
in contingency plans but almost never implemented, 
involves changing transit system operations (e.g., 
instituting skip-stop and express operations, remov-
ing seats to increase standing room, adjusting bus 
schedules, reducing the number of stops, and adding 
turnbacks). Such actions, which generally involve 
fine-tuning of the transit system, must be carefully 
preplanned in order to be implemented. Other ac-
tions mentioned in some energy contingency plans, 
such as adopting differential pricing for peak- and 
off-peak periods and increasing use of paratransit, 
were not used at the case study sites. 

Observations and Implications of the Case Studies 

A comparative assessment of the responses from the 
case study sites, primarily of a qualitative and 
judgmental nature, suggested that the emergency 
actions implemented were not highly effective. Ef-
forts to expand ridesharing and disseminate travel 
information apparently were more successful than 
efforts to expand transit system capacity. 

Seven promising actions that merit further study 
for use in contingency plans were identified and 
discussed in the study: 

Establish reserve transit bus fleet, 
Establish reserve school bus fleet, 
Develop variable work hours program, 
Implement expansion of carpooling program, 
Implement transportation and transit informa-
tion dissemination, 
Set up gasoline sales and service monitoring, 
and 
Establish gasoline sales purchase requirements. 

Review of the local area emergency plans prepared 
before the 1979 fuel shortage showed that the plans: 

Contained similar actions and failed to reflect 
the unique characteristics of the local areas 
for which they were prepared; 
Lacked sufficient depth to ensure that specific 
actions would be implemented; 
Were often designed to focus attention on en-
ergy conservation or promote capital invest-
ment, rather than as actual plans; 
Were not updated once completed; and 
Varied greatly in,  their scope or comprehensive-
ness. 
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To remedy some of these deficiencies, it was recom-
mended in the study that more emphasis be placed on: 

Developing more comprehensive plans with de-
tailed implementation procedures, 
Budgeting funds to be used only during fuel 
shortages for implementation of emergency ac-
tions, 
Updating contingency plans regularly, on a 
periodic basis, and 
Designing and developing monitoring and infor-
mation systems on gasoline use to provide early 
detection and real-time monitoring of short-
ages--particularly to trigger actions. 

ENERGY CONTINGENCY PLANNING IN TRANSITION 

Recent trends in the supply and demand for petroleum 
and the changing role of the federal government in 
energy contingency planning are prompting changes, 
both in the primary motivations behind contingency 
planning and in the manner in which it is being 
carried out by state and local governments. During 
the past 2 years, concern about domestic prepared-
ness for dealing with fuel shortages has been tem-
pered by gradual declines in the demand and price of 
petroleum. 

These declines may be attributed to increased 
energy conservation, greater reliance on alternative 
energy sources, decreased industrial demand for 
petroleum fostered by a severe worldwide economic 
recession, and the deregulation of the domestic 
petroleum industry. Concern has also been tempered 
by the increased need for various suppliers to place 
more oil in the marketplace to service their inter- 
national bank debt and rebuild or strengthen their 
local economies. New sources of supply outside the 
Middle East, in such places as Mexico and the 
British and Norwegian North Sea, have lessened the 
possibility of severe disruptions in imported oil. 
Demand for oil imports has dropped so drastically 
that 1982 imports were about half the imports of a 
few years ago (2). 

These conditions have created a relatively favor-
able balance of supply and demand for petroleum 
fuels existing today, in turn creating a favorable 
environment for changing the federal government's 
role in contingency planning. 

The removal of federal price and allocation con-
trols on domestic crude oil and petroleum products 
in January 1981, and the subsequent rescinding of 
critical elements in the Federal Standby Emergency 
Energy Conservation Plan, marked the beginning of a 
new national policy toward contingency planning. 
Funding of state and local energy contingency plan-
ning has been reduced significantly. In contrast to 
the regulatory and legislative approach of the pre-
vious administration, the U.S. Department of Energy 
(DOE) National Energy Plan--Securing America's 
Energy Future (3)--emphasizes the role of market 
forces as a means of managing future fuel shortages. 
The plan also places greater reliance on the growth 
of the Strategic Petroleum Reserve (SPR), dual fuel 
capabilities of industrial concerns and utilities, 
increased domestic output of petroleum, and coopera-
tive agreements with the International Energy Agency 
(lEA) as tools for avoiding, or ameliorating, the 
negative impacts of fuel supply disruptions. 

IMPLICATIONS FOR STATE AND LOCAL 
CONTINGENCY PLANNING 

There is a considerable divergence of opinion on 
whether the policies of the federal government are 
sufficient to deal with major fuel shortages if they 
should occur. Fortunately, the opportunity to test 

these policies has not arisen. In a report (4) to 
Congress in 1981, the U.S. General Accounting Office 
(GAO) made the following observations: 

The nation is grossly unprepared to deal with a 
3 million barrel per day shortfall; 
There is no plan for emergency surge oil pro-
duct ion; 
There is no plan for using the SPR, the na-
tion's most critical disruption insurance; 
Mandatory petroleum allocation regulations have 
expired and should be replaced by Congress; and 
The emergency, oil reserve, both here and in 
other industrialized nations, is inadequate and 
the international oil-sharing mechanism is too 
narrowly focused and may not work effectively. 

Although somewhat dated, many of the GAO observa-
tions still appear, at least in part, to be valid 
today. 

As envisioned under current federal policies that 
relate to the decontrol of crude oil and petroleum 
products, the market would serve as an allocation 
mechanism during a fuel shortage, because the price 
would be allowed to rise to the market clearing 
level. Accordingly, the rise in price would be of 
sufficient magnitude to reduce the demand for gaso-
line to the level of supply. Even if the marketplace 
allocates gasoline according to. what the consumer 
will bear, a number of critical issues that relate 
to equity and costs must be considered. Certain 
elements of the population are likely to be ad-
versely affected by fuel shortages more than others 
(e.g., low-income people, public transportation 
services, charitable and health service organiza-
.tions, and government services). 

The continuing turmoil in the Middle East, par-
ticularly the war between Iran and Iraq--two major 
oil exporters, and the conflict in Lebanon have 
served to reinforce the possibility of future dis-
ruptions in oil supplies. The United States still 
depends on imports for about 25 percent of its oil, 
and oil still accounts for 40 percent of the coun-
try's energy consumption (5). The uncertain per-
formance of the marketplace during fuel shortages, 
the absence of energy emergency management legisla-
tion to grant governors the authority to control the 
allocation and prices of petroleum products, and the 
limited role that the federal government has adopted 
in planning for fuel shortages have prompted many 
state and local governments to take the initiative 
in developing energy contingency plans. Many states 
have provided their governors with the authority to 
assume emergency powers during severe fuel shortages. 

State and local contingency planning efforts have 
ranged from a hands-off policy in such states as 
Louisiana and Georgia to potentially full-scale 
programs in other states, such as Washington and 
California (6). In the absence of a federal frame-
work, a variety of emergency plans is likely to be 
developed. Of even greater concern, however, are 
the potential legal questions posed by state emer-
gency plans that often rely on fuel set-aside or 
other state allocation programs for petroleum pro-
ducts. The lack of coordinated emergency planning 
efforts and potential legal challenges to key provi-
sions comprise a major barrier to ongoing state and 
local emergency planning efforts. 

New State Contingency Planning Initiatives: 
Review of Efforts in the State of Maryland 

The state of Maryland experienced severe fuel short-
ages during the 1973-1974 Middle East oil embargo 
and during the summer of 1979 when the flow of 
Iranian oil was disrupted. Although the 1979 crisis 
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was much shorter than the earlier one, lasting only 
from the end of May through July, taxable gasoline 
sales were down 12 percent from the previous year as 
compared to a decline of between 5 and 10 percent 
during the 1973-1974 Middle East oil embargo (7). 

At the time that changes in federal government 
policies on contingency planning emerged, many state 
governments, including the state of Maryland, were 
involved in the preliminary stages of preparing 
emergency energy conservation plans as recommended 
by the Emergency Energy Act of '1979 (EECA). 

Despite the withdrawal of federal funds for 
further development of the EECA plans, there was 
considerable community, local government, and pri-
vate support for continuing the contingency planning 
effort. This attitude was bolstered by the findings 
of the GAOreport to Congress (4), which pointed out 
several inadequacies in existing federal plans to 
manage fuel shortages, as well as the growing con-
cern expressed by social service agencies and other 
citizen groups on the serious implications for low-
income people of a steep rise in fuel prices during 
a.fuel shortage. 

Consequently, the Maryland Energy Office (MEO) 
continued to work on developing an energy contin-
gency plan. It is noteworthy that, unlike previous 
contingency planning efforts that had been initiated 
largely in response to federal recommendations and 
the availability of substantial planning funds, this 
decision to continue the contingency planning pro-
cess was made on the basis of broad public and 
private sector support throughout the state. 

To ensure that the contingency, planning effort 
was responsive to the concerns of consumers, com-
munity groups, local government agencies, and pri-
vate sector interests, a highly participatory plan-
ning process was essential. The MEO used a two-tier 
coordinating and consulting system to continue de-
velopment of an energy contingency plan. The first 
level consisted of a 20-member steering committee, 
appointed by the MEO, and authorized by the Maryland 
Department of Natural Resources. The purpose of the 
steering committee is to provide guidance to the 
state in developing an energy contingency plan 
through the review, selection, evaluation, and 
recommendation of emergency measures. Membership is 
based on represented interests. Table 1 gives the 
composition of the steering 'committee. 

The second level, the advisory panel, is com-
prised of 40 members representing commercial trans- 

portation, personal transportation, government and 
institutional, commercial and industrial, retail 
sales, services, and tourism interests. Members 
were recruited jointly by the MEO and the steering 
committee and were selected according to their 
ability to influence, or be affected by, potential 
emergency measures. Table 2 gives the membership of 
the advisory panel. The Panel's primary role is to 
advise the steering committee on the review, selec-
tion, evaluation, and recommendation of emergency 
measures. Although participation on both the steer-
ing committee and the advisory panel is voluntary, 
there has been no problem in securing a broad repre-
sentation of interests. 

Energy Contingency Planning Process 

Beginning in October 1981 the Maryland Energy Office 
presented an initial list of 33 potential emergency 
actions to the steering committee. More than half 
related to motor fuel and the remainder related to 
heating oil. The committee refined the potential 
actions and, based on a qualitative assessment, 
reduced the total number of measures to 29. A 
subsequent review by the advisory panel reduced the 
total number of measures to 18. 

The steering committee then recommended that a 
more detailed impact assessment be performed on 12 
of the more promising measures. The selection of 
measures was a lengthy and thorough process, which 
required five steering committee meetings and one 
advisory panel meeting during a 6-month period. 

An additional eight steering committee meetings 
and one advisory panel meeting are anticipated 
during the next 9 months. The entire process from 
initial preparation to final plan will have required 
nearly 3 years. 

Observations and Emerging Issues 

Based on the state of Maryland's experience and 
continuing involvement in energy contingency plan-
ning, the following observations may be made: 

In contrast to past energy contingency planning 
efforts, state and local efforts are more 
likely to be motivated by local area public and 
private interests rather than response to 
federal policies 
More emphasis is being placed on ensuring that 

Table 1. Steering committee members and representative interests. 

Member Representative Interest 

Voting 
Maryland Energy Office State office authorized to develop emergency plan 
Citizen Advisory Committee atizen interest, 3 year's experience advssmg Maryland Energy 

Office 
Local Government Steering Committee Local governments; 3 year's experience advising Maryland Energy 

Office 
Maryland Department of Transportation Public transportation 
Baltimore Fuel Fund Inner city residents; low income citizens 
Independent Metropolitan Oil Dealers Associstion Inner city heating oil dealers supplying oil to low income residents 

unable to obtain credit 
Regional Planning Council Regional planning issues 
Metropolitan Washington Council of Governments Regional transportation and contingency planning 
Department of Human Resources Community programs administration, low income citizens 
Maryland Chamber of Commerce Business community 
Petroleum Council of Maryland Petroleum distributors including jobbers 
Greater Washington/Maryland Service Station Association Direct link to consumer petroleum distribution 
Maryland General Assembly Joint Committee on Energy 

Policy Energy policy 
Maryland Petroleum Institute State oil companies 

Nonvoting 
Five staff members, Maryland Energy Office 
Peat, Msrwick, Mitchell and Compsny (EECA Manage- 

ment Plan) 
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Table 2. Advisory panel members. 

Representative Interest Member 

Retail Sales and Service and Maryland Department of Economic and 
Tourism Community Development, Office of Tourist 

Development 
Maryland Controller's Office, Motor Fuel 
Testing and Inspection 

Ocean City Convention and Visitors Bureau 
Maryland Hotel and Motor Inn Association 
Maryland Recreation and Parks Association 
Maryland Retail Merchants Association 

Government and Institutional State Department of Education 
Department of Health and Mental Hygiene 
Department of General Services 
Public Service Commission 
Mayor's Office of Energy 
University of Maryland 
Department of Agriculture 
Maryland Office on Aging 

Residential and Consumer League of Women Voters 
NAACP 
Metropolitan Baltimore Energy Coalition 
State Office on Aging 
The Salvation Army 
DC/Maryland Utility Association 
Citizens Advisory Committee, 

Low-Income Programs Subcommittee 
Personal Transportation Ridex Corporation 

Maryland Hospital Association 
Automobile Club of Maryland 
Mass Transit Administration 
Maryland Bus Association 
Maryland Association of Community 

Action Agencies 
Commercial Transportation Maryland Motor Truck Association 

State Railroad Administration 
State Highway Administration 
State Police Department 
AFL-CIO 

Other Commercial and Mid-Atlantic Food Dealers Association 
Industrial Maryland Department of Economic and 

Community Development, Economic 
Development Research 

Marine Trades Association of Maryland 
Bethlehem Steel Corporation 
Maryland Industrial Group 
Associated Jewish Charities and Welfare Fund 
Maryland Electric Utility Council 
Building Owners and Managers Association 

the energy contingency plan has been developed 
through a broad-based participatory process, 
with maximum emphasis on ensuring the coopera-
tion of all parties likely to be affected by a 
severe fuel shortage or likely to be involved 
in implementing emergency actions; 
Some state and local governments, with the 
support of public and private sector interests, 
are assuming greater responsibility for tailor-
ing contingency plans to their specific en-
vironment; 

More emphasis on economic and equity issues, 
particularly the likely impact of fuel short-
ages on poor or low income citizens, charac-
terizes much of the support for state and local 
energy contingency planning; and 
The lack of a federal framework for emergency 
allocation of petroleum resources makes state 
and local plans involving state allocation 
actions legally ambiguous. 
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Rural Issues in Energy Contingency Planning 

Charles E. Dare 

A critical aspect of energy contingency planning 
that has not received due consideration concerns the 
mobility requirements for persons and industries 
located in small cities and rural areas. The basic 
activities that provide the necessities for sustain-
ing society are found in these nonmetropolitan Set-
tings; for example, livestock raising, crop raising, 
mining and energy materials extraction, forestry, 
dairying, and numerous intermediate processing 
plants. Transportation services provide the vital 
link between these basic activities and the con-
sumer, and contemporary rural transportation ser-
vices are poweredalmost exclusively by gasoline and 
diesel fuel. Barton (1) analyzed gasoline and diesel 
fuel consumption in the nation's food and fiber 
production and distribution system and concludes 
that the demand for fuel in this system will most 
likely increase in the future. Furthermore, in his 
opinion none of the measures suitable for reducing 
or stabilizing fuel consumption in an emergency 
situation is expected to substantially reduce fuel 
demand in the food and fiber production and distri-
bution system. 

Another consideration of major importance to 
small cities and rural areas is preserving personal 
mobility, at least to the'extent that residents can 
be assured of having a reasonably acceptable quality 
of life. Rural residents must be able to travel to 
their place of employment without the trip becoming 
an overwhelming financial burden. In addition, they 
should also be able to travel to meet their busi-
ness, shopping, educational, and medical needs. 
Rupprecht's (2,3) earlier asseessments of this sit-
uation emphasized that rural areas usually lack 
alternative modes of transportation; that is, fam-
ilies are highly dependent on their car or truck. He 
believes that as energy supplies tighten the 
"indirect effects on rural development, agricultural 
production, and the quality of life in rural areas 
could be considerable." 

It is apparent that significant issues still 
remain to be resolved with respect to energy contin-
gency planning and preserving mobility in rural 
areas during a petroleum shortfall. Therefore, the 
objectives of this report are to 

Provide several insights pertaining to rural 
population distribution and characteristics of the 
rural vehicle fleet and rural travel. 

Identify specific problems that might arise 
if a petroleum shortfall of sufficient magnitude and 
duration to affect rural areas were encountered. 

Suggest a set of institutional arrangements 
that could provide effective communication links and 
facilitate implementation of coping measures in 
rural areas and small cities. 

In the discussion that follows data are first pre-
sented on the United States, then the focus shifts 
to the state of Missouri and a six-county rural area 
served by a council of governments known as the 
Meramec Regional Planning Commission. 

DEMOGRAPHIC CONSIDERATIONS 

According to the 1980 census (4), 167,050,992 United 
States residents live in urban areas, which suggests 

that almost 74 percent of the population reside in a 
metropolitan environment. However, review of the 
Census Bureau criteria reveals that urban population 
is defined as all people living in one of the fol-
lowing: 

Incorporated places of 2,500 or more inhabi-
tants, 

Census-designated places of 2,500 or more 
inhabitants, and 

Other territory, incorporated or unincorpo-
rated, included in an urbanized area. An urbanized 
area comprises an incorporated place and contiguous, 
densely settled area that together exceed 50,000 
inhabitants. 

Those living in an urbanized area in 1980 numbered 
139,170,680 or 61.4 percent of the population. Other 
urban locations were reported as having a population 
of 27,880,309 and rural locations were reported as 
having a population of 59,443,813. Other urban loca-
tions undoubtedly include many small- to medium-
sized communities that may not be near a population 
center or in a Standard Metropolitan Statistical 
Area (SMSA). It appears likely that the 74 percent 
urban population statistic overstates the actual 
proportion of residents living in a true metropoli-
tan environment where transportation planning and 
energy contingency planning are most likely con-
ducted by qualified personnel. 

Another aspect of demographic characteristics 
deserving further consideration is elderly people 
because they are especially vulnerable to a serious 
energy shortfall and escalating fuel prices. In 
1980 there were 25,544,133 inhabitants of the United 
States age 65 and older. This group represents 11.3 
percent of the population, and the Census Bureau (5) 
predicts that this percentage will increase to 13.1 
percent by the year 2000 and to 21.7 percent by the 
year 2050. It is interesting to observe that in 
eight states the population of elderly people is 
already in excess of 13 percent. The mobility of 
these individuals during a fuel shortfall will be 
highly constrained as gasoline prices increase rela-
tive to their fixed income. 

The plight of those living at the poverty level 
will certainly be intensified if fuel becomes scarce 
or more expensive. The 1980 (6) census revealed 
that about 29,272,000 persons were within the 
poverty level criteria, which indicates that 13 
percent of the population are in this category. It 
was also found that 17.5 percent of farm residents 
fall within the poverty level criteria, and of those 
persons living outside metropolitan areas 15.4 per-
cent were classified as being below poverty level. 

Demographic Characteristics of Missouri 

The 1980 population for the state of Missouri (7) 
was reported as 4,916,686, which represents a modest 
5.1 percent increase during a decade. The 1980 
Missouri census marked the first time since 1810 
that an increase in the percentage of state popula-
tion classified as rural was identified. 

There are 114 counties in Missouri; the city of 
St. Louis is provided county status by the state 
constitution. Sixteen of these counties and the 
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city of St. Louis are located in one of the six 
SMSAs in the state. Table 1 gives the distribution 
of Missouri population according to SMSA status and 
urban versus rural location. These data indicate 
that the population of Missouri is approximately 32 
percent rural and that 35 percent of the population 
reside outside an SMSA. However, a considerable 
portion of the urban population is also located 
outside an SMSA and a substantial number of people 
live in rural areas located within an SMSA. A more 
precise evaluation of the rural and urban categori-
zation is given in Table 2. considering the popula-
tion located outside urbanized areas, regardless of 
the inside and outside SMSA classification and the 
urban and rural classification, it is shown that 
2,296,567 persons do not reside in urbaniied areas. 
This constitutes 47 percent of the state population 
and is substantially higher than the 32 percent 
previously associated with the rural environment. 
These inhabitants may be viewed as constituting the 
rural and small city population of the state. 

The data in Table 2 also indicate that there are 
almost 800 small cities in the state that are not 
inside urbanized areas. This presents a problem of 
some magnitude with respect to the communication 
links that should serve the small cities in the 
event of a fuel shortfall. It.would be unreasonable 
to expect any state energy office to interact ef-
fectively with this large a number of small cities. 
Problems in effective and timely communications 
could be expected even if a state energy office had 
to communicate with as many as 115 separate county-
level jurisdictions. 

The state of Missouri ranks among the top eight 
states in the nation in terms of percentage of resi-
dents age 65 and older; 13.2 percent of its resi- 

Table 1. Population of Missouri according to SMSA Status and 
rural and urban classification. 

Location 	Inside SMSA- 	Outside SMSA Total 

Urban 	2,778,059 	571,529 3,349,588 
Rural 	432,408 	1,134,690 1,567,098 
Total 	3,210,467 	1,706,219 4,916,686 

Table 2. Population and number of places in Missouri. 

No. of 
Location Places Population 

Inside SMSAs 
Urban 
Inside urbanized areas 149 2,620,119 
Outside urbanized areas, places of: 
10,000to50,000 3 47455 
5,000 to 10,000 8 54,124 
2,500 to 5,000 16 56,361 

Rural 
Places of less than 2,500 124 70,572 
Other rural, not in places NAa 361,836 

Subtotal: 	Outside urbanized areas 151 590,348 

Outside SMSAs 
Urban 

Outside urbanized areas, places of: 
10,000 to 50,000 15 267,493 
5,000 to 10,000 21 152,669 
2,500to5,000 43 151,367 

Rural 
Places of less than 2,500 564 320,354 
Other rural, not in places NAa 814,336 

Subtotal: 	Outside urbanized areas 643 1,706,219 
Total: Outside urbanized areas 794 2,296,567 

dents are in this category (8). The data in Table 3 
indicate that of the 648,126 elderly residents in 
the state, .313,956 are in urbanized areas and 
334,170 are in rural locations and small- to medium-
sized places under the urban category. The highest 
concentration of elderly residents is in the rural 
place category.  of 1,000 to 2,500 population where 
21.2 percent of the population are elderly, followed 
by the urban small place category of 1,000 to 2,500 
population where 18.5 percent of the residents are 
age 65 and older. A review of census data pertain-
ing to age groups in each county in Missouri re-
vealed that in 27 non-SMSA counties the portion of 
elderly residents exceeded 20 percent. 

According to the 1980 census 559,835 residents of 
Missouri are below poverty level; 321,250 of these 
residents are in counties inside an SMSA and 238,585 
are in counties outside an SMSA (9). Table 4 gives 
a tabulation of the percentage of poverty level 
residents living in the various counties according 
to whether the county is inside or outside an SMSA. 
Note that those counties outside an SMSA with less 
than 10 percent of its residents below poverty level 
were each adjacent to one of the SMSAs. Those coun-
ties outside an SMSA with the higher percentages of 
population below poverty level tended to be in the 
more remote rural areas. There are 28 of -these 
rural counties where the poverty level criteria 
apply to 20 percent or more of the residents. 

Demographic characteristics of the Meramec Region 

The Meramec Region is a six-county rural area served 
by the Meramec Regional Planning commission (MRPC) 
in South-Central Missouri. The region is primarily 
open country with 24 incorporated places in an area 
of 3,997 square miles. The 1980 population for the 
region was 105,165, and the largest community in the 

Table 3. Location of elderly population in Misaour.i. 

Percent Within 
No. of Persons 	Location Age 

Location of Residence 	 Age 65 and Older 	65 and Older 

Urban 
Inside urbanized areas 313,956 12.0 
Outside urbanized areas, places of: 
10,000 or more 	- 41,423 13.2 
2,500 to 10,000 76,687 18.5 

Rural 
Places of 1,000 to 2,500 43,738 21.5 
Other rural 172,322 12.7 

Statewide 648,126 13.2 

Table 4. Percentage distribution of population below poverty 
level for Missouri counties inside and outside SMSAs. 

Range of Population 	Number of Counties 
Below Poverty Level 
(%) inside SMSA Outside SMSA 

5.5 to 10.0 2 4 
10.1 to 15.0 7 34 
15.1 to 20.0 7 32 
20.1 to 25.9 1a 19 
25.1 to 30.0 0 8 
30.1 to 35.0 0 

Total 17 98 

Number of persons . 
below poverty level 321,250 238,585 

5Not applicable. 	 0City of St. Louis is in this range 
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region, Rolla, had a population of 13,303. Data for 
the region given in Table 5 indicate some counties 
are growing far more rapidly than others; the region 
population increased by 17.4 percent between 1970 
and 1980. 

Although a farm, non-town, non-farm, town popula-
tion stratification is not yet available for 1980, 
it is apparent that through 1970 the region has 
experienced a dramatic loss in farm population ac-
companied by a strong increase in non-town, non-farm 
population, and a gradual increase in town popula-
tion. From 1950 through 1970 the non-town, non-farm, 
population increased by 170 percent. 

An analysis by Dare (10) reported elsewhere docu-
mented the population shifts occurring from 1970 to 
1980 at the township level for Phelps County, the 
most populous county of the region. In the 10-year 
period ending in 1980 the cities in Phelps County 
experienced a growth of only 1.2 percent. During 
the same time the population of townships adjacent 
to cities increased by 37.3 percent. This indicates 
that there may be a tendency for small cities to 
sprawl, with very low density rural subdivision 
developments and scattered dwelling units occupying 
territory in a range of 1 to 4 miles from the city 
limits. The implications of this type of rural 
residential development are not especially desirable 
with respect to the impact of a severe fuel short-
fall, the inability of public transportation to 
serve such areas, and the adverse effect of wide-
spread origins on the potential for ridesharing. 

RURAL VEHICLE FLEET CHARACTERISTICS 

The 1977 Nationwide Personal Transportation Study 
(NPTS) (11) verified that cars owned by residents 
living outside an SMSA were older automobiles that 
had lower miles-per-gallon performance than cars 
owned by residents living inside an SMSA. Further-
more, automobiles owned by those households in the 
lower income brackets follow the same tendencies, 

Table 5. Meramec Region population trends. 

County Year 

Population 

Farm 
Non-Town, 
Non-Farm Town Total 

Crawford 1950 5,703 2,235 3,677 11,615 
1960 2,814 5,340 4,493 12,647 
1970 1,914 7,138 5,776 14,828 
1980 18,300 

Dent 1950 5,827 1,498 3,611 10,936 
1960 2,838 3,737 3,870 10,445 
1970 1,794 5,091 4,572 11,457 
1980 14,517 

Gasconade 1950 4,923 1,361 6,058 12,342 
1960 3,368 2,405 6,422 12,195 
1970 2,454 2,955 6,469 11,878 
1980 13,181 

Manes 1950 5,299 747 1,377 7,423 
1960 3,063 2,667 1,552 7,282 
1970 2,288 3,016 1,547 6,851 
1980 7,551 

Phelps 1950 6,062 2,992 12,450 21,504 
1960 2,975 7,146 15,275 25,396 
1970 1,975 9,879 17,627 29,481 
1980 33,633 

Washington 1950 5,621 5,819 3,249 14,689 
1960 2,297 8,458 3,591 14,346 
1970 1,531 9,993 3,562 15,086 
1980 17,983 

Region total 1950 33,435 14,652 30,442 78,509 
1960 17,355 29,753 35,203 ' 	82,311 
1970 11,956 39,553 38,072 89,581 
1980 105,165 

with lower income levels having the least fuel-effi-
cient cars. 

Pickup Trucks 

The 1977 NPTS (11) also indicated that the personal 
vehicle fleet was comprised of 14.1 percent pickup 
trucks, pickups with a camper, or other trucks. The 
highest ownership rate for, personal trucks was in 
the non-SMSA lower population category. For those 
households owning one vehicle 14.7 percent were 
pickups or trucks and for households owning more 
than one vehicle 28.4 percent were pickups or trucks. 

A more recent tabulation of personal truck owner-
ship is published in the 1981 edition of Highway 
Statistics (12). The Federal Highway Administration 
uses a "light" truck classification that includes 
pickups, panels, and vans of 10,000 lb or less gross 
vehicle weight. The data given in Table 6 show the 
importance of light truck registrations for repre-
sentative states throughout the nation. Clearly the 
highly urbanized states such as Connecticut, New 
York, and Maryland have low percentages of light 
truck registrations whereas those states with exten-
sive rural areas such as Montana, Arkansas, and 
Oklahoma have light truck registrations accounting 
for 30 percent of the private vehicle fleet. States 
such as California, Florida, and Missouri have light 
truck registrations approximating the national aver-
age, which is 17.4 percent. 

A more exact determination of the extent to which 
trucks are owned in rural areas in Missouri and in 
small cities is provided by the Divison of Planning, 
Missouri Highway and Transportation Department 
(Table 7). These data pertain to the six counties 
of the Meramec Region. Motor vehicle registrations 
in the Meramec Region increased by a factor of 3 in 
the 30 years from 1951 through 1981. During ,this 
time the percentage of registrations accounted for 
by trucks (note: vans are commonly registered as 
cars in Missouri) and recreation vehicles increased 
from 30 percent to 36 percent. Interestingly those 
counties with the least population in small cities, 
such as Manes County, had truck ownership rates as 
high as 40 percent. 

It is important to recognize the pickup as a 
useful family commuting and utility vehicle that 
serves not only the trip to work but also hauls many 
types of supplies, materials, and firewood for rural 
residents. The 1977 NPTS (13) indicated 47.6 per-
cent of the vehicle miles traveled by pickups and 
other trucks was for the purpose of earning a living 
and 22.0 percent of the vehicle miles were for 
family and personal business. 

The pickup truck, as well as other heavier 
trucks, have the disadvantage of lower fuel effi-
ciency. Oak Ridge National Laboratory (14) estimates 

Table 6. Registration of light trucks in selected states (1981). 

State 

Total Private and 
Commercial Ve- 
hides Registered 

Light Trucks 
Registered 

Percent Repre-
sented by Light 
Trucks 

Arkansas 1,639,972 479,156 29.2 
California 16,512,263 2,656,679 16.1 
Connecticut 2,079,437 107,802 5.2 
Florida 7,785,781 1,119,574 14.4 
Iowa 2,313,710 516,750 22.3 
Maryland 2,822,449 319,659 11.3 
Missouri 3,307,248 650,390 19.7 
Montana 723,180 236,247 32.7 
New York 8,003,967 756,040 9.4 
Oklahoma 2,568,590 773,589 30.1 
South Dakota 599,011 181,198 30.2 
Texas 10,864,595 2,772,187 25.5 
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Table 7. Vehicle registration in Meramec Region Counties (1951-1981). 

Percent of Registrations 

Full Fee 
Trucks Total 
and Rec- Prorate 	Motor 

Passen- 	reational Trucks 	Vehicles 
County 	Year 	ger Cars 	Vehicles and Buses 	Registered 

Caawford 1951 64.28 35.65 0.07 4,093 
1981 61.53 37.98 0.49 11,814 

Dent 1951 66.80 33.04 0.16 3,744 
1981 60.29 38.72 0.99 0,970 

Gasconade 1951 75.40 24.46 0.14 4,387 
:0,681 1981 62.20 37.17 0.63 

Manes 1951 70.10 29.39 0.51 2,147 
1981 58.91 40.63 0.46 4,086 

Phelps 1951 73.78 25.78 0.46 	. 7,094 
1981 67.95 31.65 0.40 22,945 

Washington 1951 63.28 36.34 0.38 3,965 
1981 61.48 38.02 0.50 12,025 

Total for 
Meramec 1951 69.56 30.16 0.28 25,430 
Region 1981 63.32 36.13 0.55 75,521 

the automobile fleet sold in the United States in 
1980 to have a fuel efficiency of 23.1 miles per 
gallon as compared to a fuel efficiency .of 17.5 
miles per gallon for light trucks. Light trucks 
have shown a higher survival rate than automobiles, 
with half of all light trucks sold still in opera-
tion after 14.5 years. 

RURAL TRAVEL 

Nationwide travel characteristics reported, by the 

1977 NPTS (15) indicate that approximately 70.3 
percent of all vehicle trips and 63.2 percent of all 
vehicle miles of travel are made by urban residents. 
However, the NPTS data were stratified according to 
the Bureau of the Census definitions for urban, 
urbanized area, and urban place. The statistics 
when cited for urban versus rural characteristics 
therefore include under the urban category those 
incorporated and unincorporated places with popula-
tions as low as 2,500 persons. As previously stated 
in this paper there are many places in the popula-
tion range of 5,000 to 50,000 persons that are in 
relatively remote areas and their transportation 
facilities, services, and population densities are 
different from metropolitan areas. 

Table 8 gives the percentage distribution of 
trips and of vehicles miles traveled according to 
the rural versus urban category of residence, as 
well as population subgroups identifying the size of 
urban place which was the traveler's residence. If 
the urban population group comprised of small cities 

Table 8. Nationwide trips and vehicle miles traveled by private 
modes according to place of residence (1977). 

Place of Residence Trips (%) 

Vehicle Miles 
Traveled 
(%) 

Urban areas 
Population group: 

1,000,000 and above 31.0 30.8 
200,000 to 1,000,000 16.9 14.8 
50,000 to 200,000 9.8 	' 7.4 
5,000to50,000 12.6 10.2 

Rural areas 29.7 36.8 
Rural areas combined 
with small cities 42.3 47.0 

ranging from 5,000 to 50,000 persons is combined 
with the data for rural area residents, then it 
could be concluded that small city and rural resi-
dents generate 42.3 percent of the personal trips. 
Similarly, if the data for vehicle miles traveled 
are combined for small cities and rural areas, then 
it appears that small city and rural residents gene-
rate 47.0 percent of the vehicle miles traveled. 
These statements must be viewed with some reserva-
tion because there are numerous small cities that 
are indeed a portion of an urbanized area. Yet the 
29.7 percent of trips and 36.8 percent of vehicle 
miles traveled do not fairly represent the amount of 
travel taking place outside metropolitan regions. 

The 1977'\ NPTS also reported the location of 
travel according to place of residence of the 
traveler, as given in Table 9. It can be seen that 
40.5 percent of the vehicle miles traveled are in 
rural areas. An additional 4.24 percent of the 
vehicle miles traveled were accounted for by resi-
dents of small cities traveling in their home-urban 
area. 

Households, Trip Rates, Trip Lengths 

NPTS (16) findings also indicated that generally 

residents of households located outside SMSAs travel 
slightly more than those inside SMSA5. As the data 
in Table 10 indicate, residents of households out-
side SMSA5 travel 12,551 miles annually on the basis 
of 1,465 annual trips compared to 11,745 miles 
traveled annually on the basis of 1,432 trips for 
residents of households inside SMSA5. The highest 
trip rate, all categories considered, is for resi-
dents of households inside an SMSA, but not in the 
central city. The longest average trip length is 

Table 9. Percent distribution of vehicle miles traveled nationwide according to 
place of residence (1977). 

Location of Travel 

Place of Residence Home Ur- 	Other Ur- 	Rural 
(Population) ban Areas 	ban Areas 	Areas Total 

Urban areas 
Population group: 

1,000,000 and above 26.94 	1.06 2.79 30.8 
200,000 to 1,000,000 11.52 	0.68 2.59 14.8 
50,000 to 200,000 4.90 	0.54 1.98 7.4 
5,000 to 50,000 4.24 	. 	1.06 4.90 10.2 

Rural NAa 	8.57 28.23 36.8 

Total 47.6 	11.9 40.5 100.0 

Note: Totals are rounded to nearest tenth. 
°Not appticabte. 

Table 10. Household trip rates, vehicle miles, and average trip length by 
household location (1977). 

Average 
Distribution 	Annual Trip Annual Vehicle Trip 

Household 	of House- 	Rate per Miles per Length 
Location 	holds (%) 	Household Household (miles) 

Inside SMSA 
Within central 
city 	 34.9 1,257 9,311 7.4 

Not in central 
city 	 32.4 1,621 14,449 8.9 

Average ' 	1,432 11,745 8.2 
Outside SMSA 

Under 5,000 	16.7 1,409 13,837 9.8 
More than 5,000 	16.0 1,524 11,208 7.3 
Average 1,465 12,551 8.5 

All households 	100.0 1,443 12,035 8.5 
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9.8 miles for residents of households outside SMSA5 
in the under 5,000 population group. 

Trip Lengths and Mode 

Data on the home-to-work trip from the 1977 NPTS 
(17) are summarized in Table 11. The data apply to 
an estimated work force of 85,060,000 less 5,846,000 
workers not reporting distance or time and those who 
did not work in a fixed place. The average trip 
length statistics in Table 11 also exclude 3,416,000 
workers who worked at home. Almost 32 percent of 
the work force is located outside SMSA5, and these 
workers have a longer average travel distance than 
workers inside SMSA5. In addition, only 0.5 percent 
of the work trips made by workers not residing in 
SMSA5 were made by public transportation. 

A detailed analysis of work trips in Missouri, 
the six-county Meramec Region, and Manes County is 
given in Table 12. These data are from the 1980 
census (18) and show, in addition to the mode of 
travel, the extent of ridesharing in carpools. 
Carpooling was extensive throughout the state in 
1980, with 21.8 percent of workers carpooling. 
However, in the rural six-county Meramec Region, 
27.0 percent of the workers carpool and in Manes 
County the number of workers carpooling was as high 
as 35.5 percent. Further examination of the census 
data for Manes County reveal that for residents who 
reported location of work, 47.8 percent work outside 
the county. A reasonable explanation for this con-
tinued high level of carpooling in rural areas is 
that workers are sharing rides as much as possible 
to help reduce the costs of traveling to work. 

Table 11. Work force trip length and mode by location of residence (1977). 

Percent of Home-to-Work 
Trips by Mode 

Distribu- 	Work Public 
tion of 	Trip Trans- 

Residence Workers 	Length Private porta- 	Bicycle, 
l..ocation (%) 	(miles) Vehicle tion 	Walking 

Inside SMSA 
Within central 
city 33.0 	7.8 84.5 9.5 	6.0 

Not in central 
city 35.3 	11.0 91.6 3.5 	. 	4.9 

Average 9.5 88.4 6.2 	5.4 
Outside SMSA 

Under 5,000 16.1 	11.8 93.9 0.2 	5.9 
More than 5,000 15.6 	8.1 93.9 0.6 	6.1 
Average 9.9 93.5 0.5 	6.0 

All workers 100.0 	9.6 89.9 4.5 	5.6 

Table 12. Commuting to work in Missouri by mode of transportation. 

Percent Distribution 

Six-County 
State of Meramec Manes 

Mode Missouri Region County 

Car, truck, or van 
Drive alone 65.3 60.5 47.9 
Carpool 21.8 27.0 35.5 

Public transportation 3.8 0.6 0.7 
Walked only 4.6 5.6 7.1 
Other means 1.0 1.5 1.6 
Worked at home 3.5 4.8 7.2 

Total (%) 100.0 100.0 100.0 

Total workers over 16 
years of age 2,078,854 37,866 2,861 

IMPORTPNCE OF RURAL INDUSTRIES 

The objective of this section is to briefly high-
light the importance of rural industries. Rural 
industries provide the basic necessities on which 
society depends and the basic materials which sup-
port national production capability. No attempt 
will be made to quantify the specific fuel or trans-
portation needs of rural industries, as the overall 
requirements for employees, raw materials, partially 
processed goods, and finished products are rather 
complex. 

Agriculture 

In 1981 approximately 5.8 million persons in the 
United States lived on farms and another 2.4 million 
persons did some hired farmwork (19). Nationally, 
there were almost 2.5 million farms in 1981 and they 
accounted for 1.04 billion acres of land. U.S. farm 
families earned a total income of $64 billion in 
1981 with more than half of this sum coming from 
off-farm sources. 

World production of grains in 1982-1983 was fore-
cast at 1.5 billion metric tons with the United 
States predicted to produce more than 22 percent of 
that total. The inventory of all cattle and calves 
on U.S. farms and ranches was 115.7 million at the 
beginning of 1982. Nationwide the supply of milk 
and dairy products rose to 153.4 billion pounds in 
1982. 

In the state of Missouri, agriculture is a more 
highly developed industry than is generally real-
ized; cash receipts from sales of crops and live-
stock totaled more than $4.1 billion in 1981 (). 
The Missouri Department of Agriculture estimates 
that one of every five workers in the state is in-
volved in some phase of agriculture, including those 
directly involved in farming and others involved in 
processing, transportation, or merchandising of food 
and fiber. 

Forestry 

Commercial timberland was estimated to cover more 
than 482 million acres in the United States in 1977 
(21). Total commercial timberland is expected to 
gradually decrease during the next several decades 
because of reductions in national forest holdings 
and because less area is being devoted to timber on 
farms. Forest industry acreages are expected to 
consistently increase in the future, reaching 73 
million acres by the year 2020. 

In Missouri removal of timber amounted to 167.7 
million cubic feet in 1972; this quantity is ex-
pected 'to increase steadily through the end of the 
century (22). Commercial forest covers more than 28 
percent of the land in Missouri, with some counties 
reporting forest acreage as high as 78 percent. 
Forestry products include saw logs, cooperage logs, 
charcoal wood, pulpwood, veneer logs, posts, and 
other miscellaneous industrial products. 

An interesting occurrence during the past several 
years is the increasing use of wood for home fuel 
(23). It is estimated that 690,700 Missouri house-
holds burned wood during 1982 and that in 38 percent 
of these households wood was the major heat source. 
It was also found that the use of firewood as the 
primary or supplementary heat source occurs. about 
three times more frequently in rural counties as 
compared with urban counties. For those cutting 
their own wood, the average travel distance was 
about 7.5 miles for rural residents and almost 30 
miles for urban residents. 
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Mineral Production 

Mineral extraction, processing, and refinement is a 
vast industry in the United States; the estimated 
value of nonfuel mineral production was $25.2 bil-
lion in 1981 (24). In 1981 the nonfuel mineral 
production in Missouri amounted to $870.3 million. 
This was a substantial decrease compared with the 
previous 2 years and reflects significant reductions 
in the demand for cement, lead, and copper through-
out the United States. 

In Missouri the level of employment reported for 
the mining industry was 8,338 in 1980 (25). This is 
only a small fraction of. the statewide work force 
which was on the order of 1,670,000 employees in 
1980. Despite the small number of employees directly 
involved in mining, it would appear to be especially 
important to assure their work trip needs will be 
satisfactorily met during a fuel shortfall. 

RURAL TRANSPORTATION SURVEYS 

A recent study conducted by Dare (26) in cooperation 
with the Meramec Regional Planning Commission (MRPC) 
involved two communitywide attitude surveys, an 
areawide telephone interview, and a mailout ques-
tionnaire to local government officials in small 
cities and rural counties. Also, the results of 
nine other small city surveys were made available 
during the MRPC study which contained information 
about fuel conservation strategies and rural travel 
habits. Because these studies are well documented 
in a report made available through the U.S. Depart-
ment of Transportation Technology Sharing Reprint 
Series (26), only two of the most pertinent studies 
are discussed here. 

1977 Regional Rural Resident Survey 

The Office of Rural Development, University of Mis-
souri-Columbia, conducted a survey of 3,391 open-
country rural residents between August and November 
1977. These home interviews were conducted in Craw-
ford, Dent, Gasconade, Manes, and Washington coun-
ties, the least populated counties in the Meramec 
Region. One of the most significant findings was 
the average trip length for various purposes re-
ported by open-country rural residents (Table 13). 
This survey indicated an average one-way distance to 
work of 29 miles and 26 miles for the head of the 
household and spouse, respectively. These distances 
are about 2.2 to 3.6 times greater than the values 
reported on the 1977 NPTS for work trips of resi-
dents outside SMSAs. 

Trips for general medical care averaged 22 miles, 
whereas an average trip for specialized medical care 
averaged 54 miles one-way. Rural residents seeking 
specialized medical care often must travel across 
several counties to reach their destination because 

Table 13. Distance traveled one-way by open-country 
rural residents in the Meramec Region (1977). 

Average One-Way Travel 
Trip Purpose 	 Distance in Miles 

Work, head of household 29 
Work, spouse 26 
Grocery shopping 11 
Banking 11 
Recreation ii 
School 8 
Religious services 6 
General medical care 22 
Specialized medical care 54 

there are 36 rural counties in Missouri without a 
registered hospital. It appears likely that the 
average trip distance statistics from the NPTS do 
not accurately represent the travel distances en-
countered by the open-country rural residents in 
Missouri. 

Survey of Local Government Officials 

In order to gain insights from the perspective of 
the rural community concerning fuel conservation 
measures already in use and strategies that might be 
suitable during a fuel shortfall, a survey of local 
government officials was conducted during summer 
1981. The survey was delivered to local government 
officials in 24 cities in the Meramec Region, 31 
other Missouri communities with a population range 
of 600 to 33,000, and a large military base (with 
2,100 civilian employees) adjacent to the Meramec 
Region. Altogether 25 surveys were returned, 16 
from within the region and 9 from outside the re-
gion. The survey questions were divided into the 
following categories: commuter parking lots, car-
pooling, bicycle routes, sidewalks, traffic engi-
neering, transportation energy contingency planning, 
and provision of city services. The more significant 
findings of this survey are given in Tables 14 
through 18. 

As the data in Table 14 indicate, one ridesharing 
activity already implemented in small communities is 
the commuter parking lot, with 9 of 25 local govern-
ment officials indicating the presence of this type 
of facility. These lots serve as a convenient ren-
dezvous point where carpool and vanpool members 
converge, leave some of their vehicles, and continue 
their trip together. Further investigation of this 
activity revealed that most of these lots were con-
structed by the Missouri Highway and Transportation 
Department (MHTD) under a 1973 program. Statewide, 
MHTD has provided at least 74 of these lots with a 
total parking capacity of about 4,000 spaces. one 
small community took the initiative by constructing 
its own commuter parking lot in a convenient loca-
tion adjacent to an automobile dealer. Seventeen 
officials indicated that in their community existing 
local parking lots could be used for commuter park-
ing if the necessity developed. 

As the data in Table 15 indicate only one re-
sponding community was involved in a citywide car-
pool program. This happened to be the carpool match-
ing service at the Civilian Personnel Office, Fort 
Leonard Wood, Missouri, which estimated that 75 
percent of the civilian work force used carpools. 
Undoubtedly, this service would be more appropri-
ately described as an employer-based carpool coordi-
nator. A worthwhile result from the survey is that 
a majority of the local government officials be-
lieved a large map on a display board would be help-
ful if they were to coordinate a manual carpool 
service in the city. 

It is evident from Table 16 that smaller cities 
have not been highly concerned with developing bi-
cycle paths. The only positive responses came from 
cities with about 2,600 inhabitants each. Many of 
the smaller communities indicated that there would 
be little problem riding a bicycle to any destina-
tion within the city. When asked about the safety 
aspects of bicycle riding, most respondents believed 
their streets would provide a safe thoroughfare. 
Several respondents qualified their answers, in-
dicating certain streets and intersections would 
have to be avoided. Others felt that bicycling 
would be impractical because .of steep hills in the 
community. 

The lack of convenient access to engineering 
expertise is a problem that is known to exist in 



80 	 TRB Special Report 203 

Table 14. Responses of local government officials to selected commuter parking questions 

Location of City 

Question Response Inside Meramec Region Outside Meramec Region Total 

(1) Does your community currently have a commuter parking lot? Yes 6 3 9 
No 10 6 16 
Total 16 9. 25 

(6) In an emergency fuel shortage, rather than wait for new commuter Yes 13 4 17 
parking to be constructed, would there be existing private or public No 1 2 3 
parking that could be used for commuting purposes? No reply 2 3 5 

Total 16 9 25 

Table 15. Responses of local government officials to selected carpooling questions. 

Location of City 

Question Response Inside Meramec Region. Outside Meramec Region Total 

(I) Is your community involved in a citywide carpool program? Yes 0 1 
No 16 8 24 
Total 16 9 25 

(4) A helpful device in carpooling might be a reasonably large dirplay board Yes 11 	- 5 	 - 16 
showing a map of the area. This display board could be used to match No 4 3 7 
trip destination and desired times of travel. 'Do you believe this would be No reply 1 1 2 
a beneficial device in your community if you had a manual carpoolco- Total 16 9 25 ordination system? 

Table 16. Responses of local government officials to selected bicycle route questions. 

Location of City 

Question 	 - Response Inside Meramec Region Outside Meramec Region Total 

Does your community currently have a program of bicycle route Yes 1 1 2 
development? No 

Total 16 9 25 
If many people desired to ride a bicycle to the downtown and/or Yes 11 5 16 
other activity centers in your town, would the street conditions be No 5 4 9 
adequate to provide them a safe thoroughfare? Total 16 9 	- 25 

Table 17. Responses of local government officials to selected traffic engineering questions. 

Question 

(3) Do you believe your community is adequately advised with respect to 
traffic engineering practice and traffic engineering improvements? 

(5) Would you favor having a professional engineer staff member in the re-
gional planning office who would perform traffic engineering and 
planning services for small cities and counties on a rotating basis? 

Location of City 

Response Inside Meramec Region Outside Meramec Region Total 

Yes 10 6 16 
No 5 3. 8 
No reply 1 0 
Total 16 9 25 
Yes 8 6 14 
No 5 1 6 
No reply 3 2 5 
Total 16 	'- 9 25 

many rural areas. This is an especially critical 
issue in Missouri because few rural county and city 
government units have trained professional engineers 
on their staff. As the data in Table 17 indicate, 
the majority of survey respondents did not feel they 
were being adequately advised with respect to traf-
fic engineering practice and improvements. Local 
government officials responding to the survey ex-
pressed a strong preference for having traffic engi-
neering services available on a rotating' basis 
through the regional planning commission staff. Some 
of those replying negatively to this question were 
from small communities where there were no traffic 
problems. Negative responses came from larger com- 

munities which occasionally used a consulting firm 
for traffic engineering services. 	- 

As expected, the responding officials indicated 
that virtually no effort had been made to develop 
formal transportation energy contingency plans. The 
one positive response given in Table 18 was received 
from the facilities engineer at Fort Leonard Wood. 
Most cities in the population range receiving the 
questionnaire could not reasonably have been ex-
pected to have the personnel available to prepare an 
energy contingency plan. Nevertheless, it is inter-
esting to review some of the, fuel conservation mea-
sures that were taken in these communities. Those 
measures included: establishing an energy advisory 
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Table 18. Responses of local government officials to selected transportation contingency plan questions. 

Location of City 

Question 	 Response 	 Inside Meramec Region 	Outside Meramec Region 	Total 

(I) Does your community now have a transportation fuels con- Yes 0 1 
tingency plan outlining actions to be taken in the event of a No 16 8 24 
severe gasoline shortage? No reply 0 0 0 

Total 16 9 25 
(2) In the event of a severe gasoline shortage, which levels of State Energy Office 2 5 7 

government do you believe would be most efficient for you Regional Planning 
to communicate with regarding gasoline conservation Commission II 2 13 
programs? County Energy 

Office 1 0 
Other 0 1 
No reply 2 L .1 
Total 16 9 25 

committee, sectionalized maintenance of streets, 
purchasing fuel-efficient cars, removing unwarranted 
STOP signs or replacing them with YIELD signs, spe-
cifying limits on fuel consumed in the provision of 
certain services as law enforcement, and placing 
traffic signals on flashing amber/red during late-
night to early-morning hours. 

Also given in Table 18 is an important indication 
with respect to preferred communication links that 
might be activated in the event of a fuel shortage. 
The respondents indicated a strong preference for 
having the regional planning commission serve as a 
focal point between them and the. state energy of-
fice. The responses received from officials within 
the Meramec Region were highly in favor of this 
concept, with 11 of the 14 officials who expressed 
an opinion favoring the MRPC. Undoubtedly, this is 
a reflection of the high degree of success the .MRPC 
has achieved in its role as an advisor and inter-. 
mediary in dealing with state and federal programs 
and providing services for its member cities and 
counties. 

INSTITUTIONAL ARRANGEMENTS: RURAL AREAS 

In a recent report Carlson (27) reviews the actions 
taken by federal, state, and local agencies in 
responding to the 1979 fuel shortfall. Although 
Carison's work does not focus on institutional ar-
rangements and the problems of rural areas, it 
nevertheless highlights the necessity for effective 
leadership at the local level and the importance of 
consistent, coordinated, and meaningful communica-
tions to the local lead agency. Carlson states that 
the natural choice for the leadership role in local 
and regional conservation and contingency planning 
programs should be the metropolitan planning organi-
zation (MPO). However, MPO5 would encounter several 
difficulties in assuming that leadership role. Exam-
ples of these problems include lack of experience in 
planning services, no leverage to involve new actors 
into efforts to respond to new problems, and inabil-
ity to offer incentives for implementing programs 
that might modify or constrain an existing activity. 
Carlson's observations concerning MPOs would prob-
ably apply to the institutional arrangements about 
to be suggested for rural Missouri; however, these 
concepts need to be presented to serve as a basis 
for further consideration and refinement. 

THE REGIONAL PLANNING COMMISSION 

For all practical purposes, the only organizational 
structure located in rural Missouri that has estab-
lished a credible record in serving small cities and 
rural counties by fostering regional cooperation and 

mobilizing locally available talent for the general 
betterment of a large geographical area is the re-
gional planning commission (RPC). 

The 20 RPCs in Missouri today are the result of 
state legislation passed in 1966 entitled the State 
and Regional Planning and Community Development 
Act. RPCs are voluntary associations that consist 
primarily of elected officials from the cities and 
counties within the region. Commission membership 
may be extended to individuals representing specific 
sectors of the region such as the elderly, minori-
ties, labor, housing, transportation services, and 
economic development. The RPCs provide advisory 
services, perform research on regional and local 
problems, and act as a liaison with state and fed-
eral agencies and with private businesses according 
to the direction given by the Board of Commis-
sioners. The size of the staff varies from about 7 
up to 25 employees for RPCs serving rural areas, 
whereas the metropolitan area planning organizations 
in Missouri may employ from 10 to as many as 175 
staff members (28). 

The responsibilities of the RPC include preparing 
a comprehensive plan for the region; providing re-
commendations for transportation facility develop-
ment, land use, and land development; and projecting 
the extent of utility requirements. RPCs are also 
empowered to conduct research studies, collect and 
analyze data, and coordinate programs that relate to 
regional objectives. 

Table 19 gives the 20 RPCs in Misouri and pro-
vides information about their population and size. 
The RPCs located in SMSAs are the East-West Gateway, 
Mid-America, Mid-Missouri, Mo-Nan, Ozark Gateway, 
and Southwest Missouri. The 14 rural RPCs differ 
considerably by the size of their service area, 
population, and number of counties. Some of the 
rural RPCs are larger in certain respects than their 
counterparts serving SMSA5. For instance, the Boot-
heel RPC and the Southeast Missouri RPC both serve 
populations greater than the Ozark Gateway. The 
land area covered by the South Central Ozark RPC, 
the Green Hills RPC, and the Kaysinger Basin RPC 
exceed that covered by most of the urban RPCs. 

MERP.MEC REGIONAL PLANNING COMMISSION 

Located in south-central Missouri, the MRPC provides 
an excellent example of a successful RPC working in 
the rural environment. In 1980 the MRPC service 
area contained 105,073 inhabitants distributed over 
an area of approximately 4,000 square miles. The 
Board of Commissioners consists of 35 members, 27 of 
which are elected officials from city and county 
government. Other commissioners currently represent 
the elderly, the unemployed, education, labor, small 
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Table 19. Regional planning commissions serving Missouri. 

AreaPopulation 	No. of Counties 
Region 	 (miles2 ) 	(1980) 	in Region 

Boonslick 1,590 48,464 3 
Bootheel 3,418 159,203 6 
East-West Gateway 

Missouri 2,713 1,789,402 4 
Illinois 1,788 518,605 3 

Green Hills 4,933 89,081 9 
Kaysinger Basin 4,753 94,459 7 
Lake of the Ozarks 3,175 118,461 5 
Mark Twain 4,569 125,297 8 
Meramec 3,998 105,073 6 
Mid-America 

Missouri 2,713 884,416 5 
Kansas 1,087 490,320 3 

Mid-Missouri 4,661 264,473 8 
Missouri Valley 2,212 47,486 3 
MO-Kan 

Missouri 1,683 126,006 4 
Kansas 802 26,580 2 

Northeast Missouri 2,342 49,102 5 
Northwest Missouri 2,645 48,669 5 
Ozark Foothills 3,424 74,081 5 
Ozark Gateway 2,405 153,481 4 
Show-Me 	, 2,139 105,390 3 
South Central Ozark 6,122 103,689 7 
Southeast Missouri 3,672 165,425 7 
Southwest Missouri 6,011 355,457 10 

business, minorities, industry, and agriculture. 
The MRPC maintains a Housing Advisory Board, a Re-
gional Manpower Advisory Council, and the Central 
Ozark Development Council, which manages loans for 
small businesses. Among the activities and services 
offered by the MRPC are the following: 

Publish and distribute a technical assist-
ance bulletin. 

Prepare urban development action grant ap-
plications. 

Manage county road signing program. 
Conduct energy audits of government build-

ings. 
Prepare comprehensive plans for member 

cities. 
Implement joint purchasing agreements. 
Provide local auditing assistance. 
Manage U.S. Department of Housing and Urban 

Development (HUD) Section 8 housing program. 
Coordinate on-the-job training for the Mis-

souri private industry council. 
Introduce city manager circuit rider program. 
Coordinate regional airport study. 
Survey freight transportation needs along a 

railroad corridor scheduled for abandonment. 
Conduct Section 18 public transportation 

study. 
Prepare community development block grant 

applications. 

Furthermore, the MRPC was actively involved with the 
University of Missouri-Rolla in the study leading to 
the report Transportation Energy Contingency Plans 
for Rural Areas and Small Conununities (26). MRPC 
staff are extremely familiar with the resources, the 
problems, and the needs of the region. It is clear, 
however, that the MRPC does not at this time employ 
staff who are trained in the more technical aspects 
of transportation engineering and planning of trans-
portation systems. Considering the importance of 
transportation to the economic well-being of the 
region, it would seem highly desirable for the MRPC, 
perhaps in cooperation with a neighboring region, to 

seriously consider acquiring a staff member with 
formal training in transportation. 

The potential for an agency such as the MRPC to 
function as a coordinator of energy conservation 
programs is readily apparent. The major issue ap-
pears to be whether it can afford the personnel with 
the training to effectively carry out the programs. 
There is undoubtedly a significant need for engi-
neering expertise at this level of government in the 
rural environment. 

The County Energy Coordinator 

Each county in Missouri has an official designated 
as an emergency preparedness director and one desig-
nated as an emergency preparedness coordinator. 
These individuals are part of a statewide network 
established and continually updated by the Disaster 
Planning and Operations Office in the Missouri De-
partment of Public Safety. In Phelps County the 
duties of the emergency preparedness coordinator are 
performed by the deputy sheriff. 

The emergency preparedness coordinator for Phelps 
County also appoints a county energy officer as 
requested by the governor's office in March 1978. 
The Phelps County energy officer maintains an in-
ventory of auxiliary power generation equipment, has 
identified installations that may have transporta-
tion problems in the event of a fuel shortage, anô 
maintains a list of organizations that could provide 
volunteer and medical assistance. Concern for po-
tential problems associated with gasoline availabi-
lity during late 1979 prompted the Phelps County 
energy officer to prepare an inventory of fuel dis-
tributors and retail outlets. The information in 
this inventory included: 

Types of fuels usually available. 
Days and hours the facility is open for busi-

ness.• 
Whether or not the facility would open after 

hours to provide emergency service. 
Availability of emergency equipment. 
Names and phone numbers of those responsible 

for facility operation. 

The purpose of compiling this inventory was to be 
prepared to aid motorists traveling through the 
county who might become stranded without any fuel. 
Locating such an activity in the sheriff's office 
appears to offer some noteworthy advantages. In 
particular, the office is open continuously and can 
always be contacted during an emergency regardless 
of the time. For those seeking information about 
fuel, the sheriff's office is a logical contact 
point at the county level. Furthermore, the office 
is linked to a statewide communications network and 
any unusual circumstances requiring additional fuel 
supplies could be quickly made known at the state 
level by using the emergency preparedness communica-
tions network. 

The Cooperative Extension Service 

The University of Missouri Cooperative Extension 
Service is organized according to boundaries com-
parable to those of the RPC5. In each region there 
is an area headquarters and subsidiary county of-
fices where appropriate extension specialists are 
assigned. Extension programs and services tradi-
tionally have been oriented toward agricultural 
problems, home economics training, youth services, 
and business development. In addition, there are 
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several community development and local government 
specialists whose duties are to assist local in-
dividuals and groups in effectively dealing with 
issues that concern their community. The area and 
county extension offices also have access, to the 
faculty at the University of Missouri to assist them 
in educational programs and problem solving. 

In response to the 1979 shortfall, the Meramec 
Area Extension Service in Phelps County sponsored a 
short course on rural road and street maintenance 
and a seminar on ethanol production. Special ar-
rangements were made to have a large mobile training 
center housed in a van tour the cities in the area 
to present demonstrations and videotapes on energy 
conservation. Preceded by significant publicity, the 
van would be parked at a shopping center, a large 
grocery store, at the center of town, or some other 
conspicuous location. The vehicle was essentially a 
self-contained classroom, with an expandable ex-
terior stage mounted on one side. Visitors were 
able to walk through the van at their leisure and 
scheduled shows or demonstrations were provided 
outside the vehicle. A vehicle equipped such as 
this one could be extremely valuable in transmitting 
ideas on fuel-saving, driving techniques, trip plan-
ning, improved vehicle maintenance, and ridesharing 
to large numbers of small community and rural area 
residents. 

CONCLUS IONS 

The primary objective of this report is to identify 
unresolved problems concerning transportation energy 
contingency planning for rural areas. Data presented 
in this report have described the extent of vulner-
ability of the populations living outside metropoli-
tan areas. In Missouri there are more elderly per-
sons living in rural areas and small cities than 
there are in urbanized areas. There is a slightly 
higher number of individuals existing under' poverty 
level conditions inside SMSA counties as compared 
with non-SMSA counties. However, there are 28 coun-
ties in rural Missouri 'where 20 percent or more of 
the residents are beneath poverty level standards. 

The vehicle fleet in rural areas consists of 
older, less fuel-efficient vehicles and there is a 
substantially higher proportion of trucks. Rural 
residents have almost no alternative transportation 
modes to rely on. They must either 'share rides, 
reduce miles traveled, or improve the fuel effi-
ciency of their vehicle. Based on information con-
cerning work-trip characteristics in Missouri, ex-
tensive carpooling continues to occur in rural areas 
to a far greater extent than is occurring in urban 
areas. Because of this, it is possible that little 
additional ridesharing could be achieved in rural 
areas 'during a fuel shortage. 

When evaluating rural travel statistics great 
care must be taken when interpreting values. A 
study of several truly rural counties with large 
sample sizes has revealed trip distances for open-
country rural residents far exceeding the nationwide 
average values. 

One of the more critical sectors of the rural 
population is the farm family. The costs of agri-
cultural production would undoubtedly escalate dur-
ing a fuel shortfall, and farmers would have to make 
significantly larger cash outlays just to be able to 
plant crops and acquire livestock. This would leave 
the farm family with a, reduced share of their budget 
for allocation toward the purchase of gasoline that 
would have become more expensive. It must be remem-
bered that about 50 percent of farm family income is  

earned from the farm, which necessitates the pur-
chase of fuel for work trips. 

A definite problem exists in rural areas con-
cerning agencies that might be qualified to assume a 
leadership role in contending with a fuel shortfall. 
The RPC seems to-be the logical choice for this role 
in rural Missouri, yet typically no individuals on 
their staff have expertise in transportation. Per-
haps working arrangements could be established with 
the state energy office, university faculty, or 
consultants to fill this void. 

Considering that industries responible for pro-
viding the nation's basic food supplies as well as 
the raw materials for construction and manufacturing 
activities are located in rural areas, itappears 
that far too little emphasis has been placed on 
rural transportation energy contingency planning. 
This report is designed to stimulate others to de-
vote more of their resources and skills to solving 
the mobility 'problems of rural residents. It is 
also designed to encourage others to devote more 
resources and skills to alleviating the hardships 
rural residents would encounter' if future events 
generated a shortage of transportation energy. 
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At the root of current-day energy contingency plan-
ning is the question of what can be expected during 
an oil supply disruption under free-market condi- 
tions as opposed to a federally regulated environ-
ment. The focus of this paper is on one aspect of 
this question: What will happen to fuel supply for 
public transportation systems? The reason for this 
focus is obvious. In the past, and under any imag-
inable contingency scenario, public transportation 
services have been and will continue to be relied on 
to provide basic mobility in many of the urban areas 
in the nation. 

The experience of past crises and simple collision 
sense suggest that transit systems cannot absorb any 
significant amount of new partronage in a contin-
gency situation due to service expansion limitations 
and a predominance of work trip patterns oriented 
from the central city. Nevertheless, transit does 
represent a suitable substitute for some tripmakers 
as well as a crucial means of achieving economic and 
health maintenance for a number of transit-captive 
groups, including low-income wage earners and the 
elderly. For these reasons, transit systems will be 
expected to maintain current services and possibly 
expand some operations in a contingency situation. 
Are these reasonable expectations under decontrol? 

The following questions are addressed in this 
paper: 

How has decontrol affected the ability of 
public transportation to operate in an emergency 
situation? 

How are transit systems dealing with de-
control? 

What options are available to resolve transit 
fuel supply problems raised by decontrol? 

The discussion in this paper concentrates on 
diesel fuel supply, which represents 98 percent of 
transit bus fuel consumption (the remaining 2 per-
cent represent gasoline and propane) as well as the 
source of power for some of the nation's commuter 
rail systems. All rapid transit services and some 
commuter rail services in the nation are electri-
fied. oil supply disruptions and electrified transit 
systems are an indirect issue involving residual oil 
supply to those electric utilities that use oil 
(versus coal, nuclear power, hydropower, etc.). This 
issue is left to another forum. 

EFFECTS OF DECONTROL 

Quite simply, decontrol has greatly increased un-
certainty among transit systems concerned with 
diesel fuel supply during future oil supply disrup-
tions versus prior contingencies. During the 1973-
1974 crisis energy diesel fuel, along with all dis-
tillate products, was allocated to users by order of 
of the federal government. Priority users, including 
public transportation services, were guaranteed 100 
percent of their current requirements. 

In the later 1970s price and allocation controls 
over distillate products were lifted and, as a 
whole, were not reinstated during the 1979 Iranian 
crisis. However, by April 1979 the U.S. Department 
of Energy (DOE) was already asking suppliers to 
voluntarily serve priority diesel fuel needs. This  

request was eventually formalized into a regulation 
known as Special Rule 9. Special Rule 9 was revised 
often in a matter of only a few months, but public 
transportation remained a priority user and received 
all the diesel fuel required. This guarantee re-
mained in effect until full deregulation occurred in 
1981, well beyond the time that a contingency 
existed. 

Uncertainty has also been increased by the termi-
nation of the fede'rally mandated state set-aside 
program for distillate products. This program, 
administered by individual state governments, was 
operating in 1973-1974 and was resumed in January 
1979. The set-aside program allowed state govern-
ments to allocate, as they saw fit, up to 4 percent 
of the monthly middle distillate products (including 
diesel fuel) being sold in the state. However, the 
uncertainty created by cessation of the set-aside 
program is somewhat muted by two factors. First, 
transit systems did not normally request or use 
set-aside diesel fuel supplies in 1979 primarily 
because Special Rule 9 met their needs. (Transit 
systems did, however, often request and receive 
gasoline supplies from the set-aside programs for 
service and administrative vehicles.) Second, a 
number of states (e.g., New York, California) have 
instituted set-aside programs on their own or have 
indicated a desire to do so in an emergency. These 
programs will include diesel fuel products. 

Price decontrol has also increased uncertainty. 
Diesel fuel prices were unregulated throughout the 
1979 crisis, but to a great extent prices were held 
in check by controls on domestic crude oil prices. 
With all price controls lifted, crude oil and petro-
leum product prices would rise to their market 
clearing levels during a supply disruption. Although 
diesel fuel prices represent only about 8 percent of 
transit system costs, the possible effects of major 
price increases would be significant. Some effects 
are described as follows. 

A major price increase could result in a 
short-run policy of deferred purchases of other 
materials in order to remain within budget. Among 
the purchases deferred are likely to be parts neces-
sary for preventive maintenance of vehicles and 
facilities. 

If budget problems persist or if other pur-
chases cannot be deferred, a transit system may be 
faced with postponing payments to fuel suppliers 
until adequate funds can be secured. This would 
result in a transit system forfeiting price dis-
counts often built into supply contracts for payment 
within 10, 15, or 20 days. Also, a pattern of post-
poned payments would likely cause potential sup-
pliers to withdraw from future fuel supply contract 
solicitations. This would leave a transit system in 
an extremely poor competitive standing, particularly 
if contract bidding occurred during a supply dis-
ruption. Finally, in the most extreme and harmful 
case, a pattern of postponed payments could result 
in the cancellation of the contract by the supplier. 

Most transit systems add a 10 to 15 percent 
cushion to their diesel fuel budget to account for 
possible price increases. But in a supply disrup-
tion, prices would increase sharply and in rapid 
order. In a prolonged emergency, 'the cushion would 



86 	 TRB Special Report 203 

be rapidly used up while other options, such as 
deferred purchases and postponed payments, are 
limited options. Transit systems would be faced 
with either increasing fares during a time when 
consumers are burdened with increased fuel-related 
expenses or securing added subsidies at a time when 
state and local government expenses would be rising 
and revenues would likely be declining (e.g., lower 
sales tax collection as consumer purchasing power 
declines). 

4. Finally, in extreme cases of major price 
increases and poor transit system fiscal health, 
fuel consumption might have to be reduced (as it 
would be for most other users of oil products), 
causing a likely reduction in service at probably 
the worst time in terms of maintenance of mobility. 

REDUCING UNCERTAINTY AFTER DECONTROL 

How are transit systems currently coping with the 
uncertainty of prices and the supply of diesel fuel? 
Some systems have taken direct measures or are in-
vestigating direct measures to reduce uncertainty, 
but these systems are a small minority of the na-
tion's more than 300 transit systems. Seattle Metro 
has created a 90-day stockpile of diesel fuel and 
has taken the lead in developing assured fuel supply 
contracts. The Southern California Rapid Transit 
District has entered the heating oil (approximately 
equivalent to diesel fuel) commodity futures market 
as a means of price hedging against diesel fuel 
price increases. The Washington Metropolitan Area 
Transit Authority purchases diesel fuel for all 
government agencies in the area under a cooperative 
buying agreement. This allows the system to greatly 
expand the amount of diesel fuel it normally pur-
chases, which improves its competitive standing 
during both a normal and a contingency environment. 

It is difficult, however, to find more than a 
handful of other systems taking the same or similar 
actions. The reasons are threefold. First, the 
cost of some of these actions is perceived to be 
prohibitive. Stockpiling, for example, involves 
major capital costs for expanding storage facilities 
and opportunity costs for storing fuel at high in-
terest rates. The futures market requires margin 
payments as well as unforeseen margin calls. As-
sured fuel supply contracts require small but 
regular fees to guarantee continuance. when viewed 
against a period of stable and then declining diesel 
fuel prices which has existed since 1981, the ap-
parent costs of such insurance methods are amplified. 

Second, transit fuel procurement officials have 
shown a basic reluctance to enter into insurance and 
other types of innovative agreements to reduce un-
certainty. The deregulated environment is rela-
tively new, especially when viewed against the long 
periods of low prices and stable supply in the 
1950s, 1960s, and early 1970s followed by years of 
regulatory control. A new set of purchasing guide-
lines and priorities has been slow to take shape 
among many transit systems. 

Third, the fairly pervasive impression that 
exists among transit officials (as well as among 
other persons and groups) is that if an oil supply 
disruption were to occur, the federal government 
would reinstate regulations which would, at a mini-
mum, guarantee fuel supplies to priority users. This 
position only increases the reluctance among transit 
officials to explore and possibly implement measures 
for reducing supply or price uncertainty. 

Uncertaint\' about fuel supply has not become a 
factor in transit system energy contingency planning 
for one basic reason: few systems have updated any 
contingency plans that they may have generated in  

1979-1980 while regulations were still in effect. 
Obviously, the current fuel availability and price 
situation has helped to reduce the incentive for 
revision of contingency plans, but so has a real 
reluctance to commit to plans calling for possible 
expansion of service, running buses to garages with 
more plentiful fuel inventory, and so forth--steps 
that significantly increase operating expenses. 

Transit systems, by and large, are taking one 
major action which they classify as helping to re- 
duce uncertainty. They are keeping a close review 
over and maintaining a close association with their 
diesel fuel suppliers. Review begins at the time of 
fuel contract solicitation, with an inquiry as to 
the source of supplies of all bidders and an in-
formal survey among area diesel consumers to check 
the reliability of new bidders' supply. (Fuel qual-
ity issues may also be checked.) Although a con-
tract does not normally require that fuel supplies 
emanate either from domestic sources or from a major 
oil company, transit systems do at least attempt to 
define the supply chain and evaluate its reliability 
before awarding contracts. 

In addition, transit systems for the most part 
have foregone pursuing various cost saving oppor-
tunities available to them in the current oil-glut 
environment. Instead they are maintaining good, 
longstanding relationships with regular suppliers. 
Most systems, for example, have not switched from an 
annual to a monthly supply contract, which would 
open up the bidding process to suppliers dealing on 
the lower priced spot market in addition to those 
already bidding who generally have longer term, 
higher price supply agreements. Also, most transit 
systems have not sought lower price alternative 
sources of diesel fuel during the course of a given 
contract notwithstanding that many contracts often 
permit the transit system to request as little as 50 
percent of the agreed-on volume and to make up the 
balance elsewhere. 

There are exceptions, of course. The Regional 
Transit Authority in Chicago has combined both op-
tions, by switching from a semiannual to a monthly 
fuel supply contract and, within a given month, 
purchasing fuel from a cheaper alternative source 
rather than from its contracted source. But most 
systems have not employed such methods for two 
reasons: (a) by maintaining a long-term, high-volume 
arrangement, transit systems expect greater respon-
siveness on the part of the supplier to problems 
that might arise, whether related to supply, product 
quality, payment schedules, and the like; (b) in 
case of an emergency, transit systems want to main-
tain a long-term, high-volume relationship with a 
supplier in the event that government or supplier-
imposed allocatidn procedures are reinstated. Such 
allocation systems are typically based on the his-
torical volume of business between suppliers and 
consumers. 

These measures, which are intended to reduce 
uncertaintly through better relationships between 
the transit system and the supplier, have one par-
ticular imperfection. They have not yet been tested 
under the strain of an oil supply disruption within 
a free-market setting. 

OPTIONS FOR FURTHER REDUCING UNCERTAINTY 

Five alternative types of measures can be pursued by 
government or transit systems for further reducing 
the uncertainty about fuel supply and prices created 
by decontrol. 

Reinstate federal priority user allocation. 
Use of Strategic Petroleum Reserve (SPR) 

supplies for transit needs. 
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Use of state set-aside supplies. 
Transit system self-insurance. 
Free-market adjustments. 

Each of these alternatives,  is briefly described in 

the following sections. 

Reinstatement of Federal Priority User Allocation 

Reinstatement of a regulation providing transit 
systems with guaranteed allotments of fuel during an 
emergency already has widespread appeal and support 
among transit systems. This alternative may also 
attract support from another less obvious source--
major oil companies. Many oil companies have stated 
publicly that in the beginning stages of an oil 
supply disruption, when demand is likely to exceed 
supply, they will be required by the Uniform Com-
mercial Code to allocate scarce fuel supplies equi-
tably among all their regular customers. Priority 
users will not be able to obtain a higher share. As 
a result, some companies support state set-aside 
programs as an appropriate conduit through which to 
give priority users added supplies. 

Most companies further support a federal regula-
tion standardizing set-aside programer so that the 
same criteria and procedures are followed in all 
states. Under the same reasoning, major oil com-
panies could quite possibly support a federal regu-
lation which bypassed set-aside programs altogether 
and which simply specified priority users who are to 
receive higher allocations. However, the support of 
these companies would be dependent on at least one 
factor: that priority users and uses are strictly 
defined and limited to a small number of services. 

A federal priority user allocation regulation is 
likely to gain widespread political support through-
out the nation, but only as a direct function of 
increasing the list of priority users and uses. When 
that occurs, oil company support will likely evapo-
rate. Furthermore, the current Administration, which 
opposes such a regulation simply because it repre-
sents a deviation from free-market philosophy, would 
only increase its opposition as soon as the concept 
grew in scope to include many types of so-called 
priority users. 

Use of SPR Suppliers For Transit Needs 

The Strategic Petroleum Reserve currently contains 
approximately 300 million barrels of oil and is 
planned to contain approximately 500 million barrels 
by the mid-1980s. The SPR is the one major differ-
ence between the state of contingency preparations 
in the United States now and in the 1970s. In the 
event of an oil supply disruption that is considered 
serious enough by the President to warrant SPR draw-
down, an auction will be held to sell off available 
supplies to the highest bidders. According to the 
most recent DOE plan, "the universe of eligible 
buyers will not be restricted, except insofar as 
necessary to assure performance and payment" (1, p. 
13). 

Drawdown of SPR stocks will likely dampen a re-
duction in the normal supply sources. But there are 
also likely to be disruptive effects among links in 
the supply chain, although these may be short-lived 
if and when SPR stocks eventually enter the normal 
distribution system. Diesel fuel supplies to transit 
systems could be affected by short-term disloca-
tions, so that SPR drawdown as an overall strategy 
may not reduce uncertainty about transit fuel sup-
ply. But transit systems, like any other consumer of 
oil products, can directly use the benefits of the 
SPR rather than wait for the benefits to filter  

through the U.S. oil supply and consumption network. 
Transit systems can bid for SPR supplies, along with 
refineries, jobbers, truckers, utilities, and the 
like; virtually any reliable person or organization 
is included in the universe of eligible bidders. 

Row likely an option is it for transit systems to 
directly obtain SPR supplies? At the present, not 
very likely. Two main obstacles exist. First, SPR 
supplies consist of crude oil only, not diesel fuel. 
Thus, various arrangements would have to be made, 
whether they be transportation, refining and distri- 
bution agreements, or crude-for-diesel exchanges. 
Such arrangements are beyond the level of sophisti- 
cation of virtually all transit systems at this time. 

Second, the auction process is likely to require 
as reliability qualifications such measures as per- 
formance bonds or letters of credit. Furthermore, 
the auction will probably generate rather high bids. 
These two factors will make it difficult for transit 
systems, most of which have fragile financial back-
ing, to enter into, let alone compete in an SPR 
auction. 

There is an alternative to the auction process 
that transit systems may be able to pursue, however. 
Currently, up to 10 percent of SPR oil sold in a 
given month can be directed to particular buyers at 
the discretion of the DOE Secretary. Although regu-
lar prices will be synonymous with auction prices, 
having an assured supply may make it easier for 
transit systems to make necessary arrangements with 
the oil industry and to obtain proper financial 
support. Still there is no guarantee that the Sec-
retary will invoke the 10 percent discretionary 
allowance. Even if the Secretary does invoke the 10 
percent discretionary allowance, transit systems 
will have to compete in the political auction for 
the 10 percent of SPR oil along with other priority 
users such as small independent refineries. 

Use of State Set-Aside Supplies 

The set-aside programs that individual states have 
or may create for diesel and other fuel products are 
a likely source for reducing uncertainty about the 
transit system fuel supply. However, a key factor 
must be considered. In the past transit systems 
made little use of set-aside diesel reserves because 
of other means of guaranteeing supplies (e.g., Spe-
cial Rule 9 in 1979). Without these means, transit 
systems may have to rely heavily on set-aside sup-
plies. Conversely, state energy offices may receive 
a large proportion of requests from transit systems 
for set-aside supplies. 

A somewhat simply constructed example shows what 
could happen in New York State, a state that already 
has on its books a set-aside program specifying that 
no more than 3 percent per month of various petro-
leum products sold by prime suppliers can be distri-
buted at the state's discretion. 

In 1981 nearly 900,000 barrels of diesel fuel 
were delivered for various purposes in New York 
State during an average month (2). of this amount, 
only about 665,000 barrels are relevant to this 
discussion because the quality of the remaining 
diesel fuel (used by railroads, vessels, military, 
and for off-road purposes) is not appropriate for 
transit purposes (2). During fiscal year 1981 (the 
closest year for comparing data) 31 transit systems 
in New York State used an average of 104,000 barrels 
of diesel fuel per month (3). If a supply reduction 
of a magnitude of 5, 10, or 20 percent occurred, it 
could be assumed that all consumers in the state, 
including transit systems, were allocated 95, 90, or 
80 percent of their normal diesel deliveries by 
their suppliers. 

The data in Table 1 indicate what would happen if 
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Table 1. Impact on New York State set-aside supplies of fuel 
requests by transit systems. 

Monthly Volume Diesel Fuel (000s 
barrels) 

Delivered, if Supplies 
Reduced by 

Normally 
Delivered 5% 	10% 	20% 

Total relevant diesel 
usersa 	 665 632 	599 	532 

Total 31 transit systemsb 	104 99 	94 	83 
Total available in set- 

asidec 	 - 19 	18 	16 
Totalset-aside requests 

by transit systemsd 	 - 5 	10 	21 
Percent set-aside volume 

requested by transit 
systems 	 - 26 	56 	131 

agetevant users are highway and farm users, 
bFiseat 

1981 data. 
year 1981 data. 

CMsumes maximum 3 percent of total deliveries available that month. 
de,.sumes transit systems request from set-aside 
what is normally delivered and what is being 

the fult difference between 
altocated. 

all 31 transit systems then went to the state set-
aside reserve to make up the difference. Under a 5 
percent shortage, transit systems would request more 
than one-fourth of all set-aside supplies. Under a 
10 percent shortage, they would request nearly 
three-fifths of the set-aside supplies available. 
Under a 20 percent shortage, the amount requested by 
transit systems would exceed the volume available in 
the set-aside program. Obviously set-aside has its 
limitations under extreme shortage conditions. But 
even during a smaller shortage, the competition for 
set-aside supplies will be greatly increased because 
of the added presence of transit companies. 

Transit System Self-Insurance 

The fuel supply uncertainty created by decontrol and 
not particularly reduced by the SPR or set-aside 
programs, which are likely to be employed during a 
disruption, can be decreased if transit systems take 
the type of self-insurance steps that they are not 
currently taking. Obviously stockpiling of fuel is 
an option and it may become more attractive if the 
price of fuel begins to rise and interest rates 
fall. Assured supply contracts are another option 
that may be further pursued. Both options may be 
used by more systems as various planning documents 
describing these options receive wider distribution 
(4,5) 

Economists state, however, that if a supply re-
duction occurs within a free-market environment, 
those consumers who need supplies will be able to 
find them, but only at a higher price. Thus, such 
options as set-aside and assured supply agreements, 
which address supply only and not price, may be poor 
alternatives. The real self-insurance is for a 
transit system to be prepared as well as it can be 
for the extreme sellers market. It must improve its 
competitive standing as much as it can. This it can 
do through various educational means. A transit 
system can also improve its competitive standing 
through greater use of cooperative buying agreements 
with other transit systems and government agencies. 
Such agreements afford two major benefits. The 
greater volume of fuel to be purchased through such 
agreements increases the likelihood of receiving a 
lower per gallon price, particularly during normal 
supply periods. Even during emergency situations, 
however, price differentials exist and a larger  

consumer is more likely to obtain and retain lower-
priced supply contracts, especially as suppliers 
would want to maintain their relationship once the 
emergency ends. 

Cooperative buying agreements offer a . second 
benefit. When such an agreement has been made, it 
represents a departure from past procurement methods 
and a step toward more innovative purchasing meth- 
ods. Furthermore, it combines the financial backing 
of a number of systems or agencies, and this may 
afford a greater sense of financial stability. (it 
may not, however, depending on the financial status 
of individual entrants into the agreement.) 

This combined movement toward innovation and 
financial security may allow for additional self-in-
surance steps that an individual system may not be 
willing to pursue and that are far less costly than 
fuel stockpiling. The cooperative may be better 
prepared for and more willing to participate in an 
auction of SPR supplies. If, as some proponents 
support, the SPR auction is converted into an auc-
tion of SPR futures options during normal supply 
periods, the cooperative would be in a better finan-
cial position to compete in this arena also. Like-
wise, a cooperative might be better positioned and 
more willing to hedge in the heating oil commodity 
futures market than most individual transit systems 
are today. The cooperative could protect against 
future price increases, possibly accept delivery of 
futures contracts in an emergency, and be able to 
withstand costly margin calls at other times. 

Thus, the cooperative buying arrangement is one 
of the best options for reducing uncertainty because 

it addresses the price issue as well as supply; 
it works within the current free-market and 

SPR-use policies of the federal government, not 
depending on other possible actions by federal or 
state government; (C) it does not hurt the coopera-
tive members if federal regulations are reimposed; 
(d) it presents possibilities of fuel trading or 
lending among cooperative members if spot shortages 
occur; and (e) it has important price benefits even 
during normal supply periods. 

Free-Market Adjustment 

Whether or not any of the transit systems use the 
options previously described, they will still be 
faced with the price uncertainty created by oil 
supply disruptions. Even if insulated somewhat from 
experiencing the most extreme price increase by such 
methods as futures hedging, direct SPR purchases, 
and joint buying, the magnitude of free-market price 
jumps caused by supply reductions is likely to 
quickly exhaust the normal and contingency fuel 
budgets of even the most farsighted and innovative 
transit systems. If fuel prices double within a 
month, transit costs would increase by approximately 
$34 million nationwide during that period (3). If 
transit systems were to follow their traditional 
means of generating revenue to make up the added 
costs, it would mean a cumulative fare increase of 
more than $12 million per month and additional 
government subsidies of $22 million per month (7). 
Fare increases would place a further strain on the 
economy and on lower income persons in particular. 
At the same time, normal government deficit support 
could become more difficult as (a) other government 
fuel-related costs will have risen, (b) other sup-
port priorities could emerge (e.g., heating oil or 
electricity payment subsidies for low-income persons 
support of a fully operational state energy office), 
and (c) government revenues from sales tax and other 
sources could decrease. 
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Are there other means by which transit systems 
could meet rapid fuel price increases without rais-
ing fares or tapping traditional subsidy sources? 
There are at least two possible sources, both de-
pendent on federal action. First, the federal 
government is currently exploring economic measures 
to alleviate the hardships caused by quickly rising 
oil prices. One possible measure is to quickly 
reduce federal income taxes by lowering withholding 
rates. Another is to provide the states with block 
grants for use as they see fit. Transit systems 
could be a likely recipient of this block grant 
support. Funding for these actions would come from 
the existing oil windfall profits tax. The second 
source could come from the sale of SPR stocks, which 
could be returned to individuals or states in the 
same manner as the revenues from the oil windfall 
profits tax. 
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Transportation Energy Contingency Planning: An Update 

Edward L. Davis 

Transportation energy contingency planning, whether 
local, state, regional, or federal, is implemented 
from a short-range, quick-response point of view. 
The measures or strategies used are designed to 
mitigate the adverse effects of abrupt energy short-
ages on the mobility of persons or goods. The short 
duration of previous energy shortages suggests that 
energy contingency plans must be constantly updated 
to provide "shelf ready" responses that can be im-
plemented in a relatively short time. For example, 
during the 1979 energy shortfall much of the crisis 
had eased before transit authorities and local gov-
ernments could implement their plans. - 

Transit authorities have taken the lead in pro-
viding coordinated responses to petroleum shortages 
caused by supply interruptions. The U.S. Department 
of Transportation (DOT) and the U.S. Department of 
Energy (DOE) have supported these initiatives by 
providing funding to various transit agencies and 
local metropolitan planning organizations to do 
detailed contingency planning. 

Since the 1973 Arab oil embargo, the United 
States has found itself vulnerable to the whims of 
unstable governments who at any moment might sud-
denly cut. back petroleum exports. This dependence 
on oil from unstable sources could place the United 
States in great jeopardy if it is not prepared to 
respond. Although about 95 percent of all urban 
areas had initiated transportation energy contin-
gency plans by 1982 (1), it has been concluded in 
several independent evaluations (2,3) that few of 
these areas have prepared plans that would be help-
ful in an energy emergency. An update of transporta-
tion contingency planning in the 3 years since the 
last crisis is provided in this paper. 

ENERGY LEGISLATION 

The Federal Energy Office was created by President 
Nixon to rid the nation of its reliance on oil im-
ports. In 1975 Congress, through the Energy Policy 
and Conservation Act (EPCA), required the President 
to submit an energy conservation contingency plan 
that would apply to all states. Rationing, petroleum 
price regulation, -and tax credit deductions were 
specifically forbidden by the act. The EPCA was 
followed in 1976 by the Federal Energy Administra-
tion's fuel rationing plan. The Power Plants and 
Industrial Fuel Act passed by Congress in 1978 was 
highlighted by an executive order to promote conser-
vation among federal agencies and their respective 
federal aid programs. 

The President received emergency allocation 
power, the most far reaching of which was gasoline 
rationing, with the passage by Congress of the Emer-
gency Energy Conservation Act of 1979 (EECA). Under 
EECA (a) the President was required to establish 
energy conservation targets for federal and state 
governments, (b) state governors were required to 
submit emergency conservation plans within 45 days 
of the publication of conservation targets, and (c) 
the President was directed to prepare a standby 
Federal Energy Conservation Plan for states whose 
plans failed to meet conservation targets. 

Many of the policies and actions of these acts 
were modified by President Reagan's executive order 
12287 (January 1981) which removed price and alloca-
tion controls on United States crude oil and refined 
petroleum products. This present federal approach 
to fuel emergency preparedness is embodied in the 
National Energy Policy Plan of July 1981 subtitled 
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Securing America's Energy Future. The major compo-
nents of this plan include: (a) reliance on market 
forces; (b) rapid growth in and use of the govern-
ment's Strategic Petroleum Reserve (SPR); (c) en-
couragement of manufacturers and utilities to stress 
dual fuel capability; (d) advanced planning to per-
mit increased domestic production; and (e) interna-
tional coordination of emergency responses. This 
plan has signaled to the nation and the world that 
the United States' approach to management of fuel 
supply emergencies will rest on free-market ap-
proaches. 

ENERGY CONTINGENCY PLANNING 

During the last two energy crises, most Americans 
encountered long lines at gasoline stations, weekend 
closings of gasoline stations, and nagging doubt 
about the availability of gasoline when making long 
trips. As a result of this heightened awareness of 
petroleum dependence, concerted efforts were made at 
the local and national levels to develop methods of 
conserving petroleum while simultaneously maintain-
ing mobility. To aid in these endeavors, several 
studies were conducted to determine how the public 
reacted during these crisis periods. 

Government agencies, following the early lead of 
cities such as Dallas and Ft. Worth, became involved 
in energy contingency planning shortly after the 
1979 shortage. The DOE, DOT, and the FHWA were the 
leading federal agencies that provided support and 
guidance for the development of plans at the local 
and state levels. 

A report issued by the DOT entitled Energy Con-
servation in Transportation (4) was prepared "to 
acquaint the. nontechnical reader with some of the 
terminology, policy issues, problems, and solutions 
that have been proposed to reduce the inefficient 
use of energy and promote conservation in transpor-
tation." In developing state and local energy con-
tingency plans (5), it has been suggested that three 
important concerns should be addressed. First, 
planning should address all aspects of a region's 
transportation needs. Second, the plan should out-
line tasks to be completed and include the individ-
uals responsible for each task. Third, provisions 
should be included in the plan for the additional 
financial resources and staff needed to support 
contingency planning and implementation. 

Transit operators took the early lead in contin-
gency planning. The American Public Transit Associa-
tion (APTA) in a study entitled, Approaches to 
Energy Contingency Planning (6) defines four roles 
of the transit operator. The operator must first be 
a service provider. In this role the operator must 
attempt to attract those individuals who use less 
fuel-efficient modes for travel and must manage the 
network to accommodate this increase in ridership. 
Second, while providing this service, it is neces-
sary for the operator to be a fuel conserver. A 
fuel management plan is therefore an essential in-
gredient of any contingency plan. In some cases, 
the operator may have to act as a service coordina-
tor, by linking conventional operations with those 
of other transit service providers. Finally, in 
many instances transit operators may, have the addi-
tional responsibility of acting as a planning insti-
gator. In this role, the operator alerts other 
public agencies, businesses, and the general public 
to the seriousness of the energy situation, as well 
as suggests methods of coping with it. 

A large number of reports have been prepared that 
outline specific actions that transit systems, as 
well as other organizations, can take in the event 
of fuel shortages. A three-part report on energy 
contingency planning has been published (5). In  

part II specific actions that can be taken to ease 
the effects of a fuel shortage are listed. These 
actions have been characterized by those responsible 
for initiating the actions. Included in the report 
are actions that can be taken by major employers, 
providers of physical infrastructure, ridesharing 
service coordinators and promoters, providers of 
auxiliary mass transportation services, and transit 
operators. In planning for contingencies, it is 
suggested that the transit agency ensure that pro-
posed actions satisfy the following objectives: 

Provide information to the public, 
Economize the use of fuel, 
Obtain sufficient fuel to sustain and expand 

the levels of service, and 
Expand the system to meet the increased de-

mand. 

Two concerns suggested by Seattle Metro (7) in 
Preparing For and Managing an Energy Crisis: A Prac-
tical Guide for Transit Operators are the need for 
additional staff and financing to operate an ex-
panded system. Two different scenarios are examined: 
(a) a step-by-step approach for developing a plan in 
advance of a crisis and (b) a bare-bones approach 
for coping with a crisis that develops without ad-
vanced planning. In Chapter II of this guidebook 
five basic steps for contingency planning are enu-
merated: (a) organize for planning; (b) collect and 
analyze background information; (c) plan the re-
sponse; (d) develop a crisis management framework; 
and (e) assemble the plan and give detailed guide-
lines for its development. In Chapter' III a frame-
work is provided for "muddling" through when caught 
unprepared in a crisis situation. 

Portions of contingency plans from two transit 
operators (Memphis and Southern California) and four 
metropolitan planning organizations [North Central 
Texas Council of Governments (COG), Puget Sound COG, 
Metropolitan Washington COG, and St. Paul Metro 
Transit Commission] are included in the DOT report 
Transportation Energy Contingency Planning: Local 
Experiences (8). This early effort was designed to 
provide model plans for use as a guide in other 
urban areas. 

A broad approach to packaging transportation 
energy conservation options that effectively meet a 
crisis is proposed by Stuart and Hocking (9). They 
summarize a planning process oriented toward clas-
sifying and packaging 75 different actions. 

A highly controversial report(2) to the Congress 
of the United States prepared by the controller 
general, U.S. General Accounting Office (GAO), ac-
centuates the nation's lack of preparedness to meet 
future gasoline shortages. Although identifying DOT 
efforts in spurring the development of transporta-
tion contingency plans, the conclusion in the report 
is that few urban areas have prepared plans that 
would be helpful. A slowdown of plan development is 
cited and new initiatives are encouraged "to spur 
urban areas to complete contingency plans and im-
prove plans already developed." Obstacles to imple-
mentation are identified even in those areas that 
have completed contingency plans. A recommendation 
of congressional action to support contingency plan-
ning includes a provision for funding these studies 
and a requirement of an approved contingency plan as 
a condition for receiving federal transportation 
assistance. 

In a companion report (3) the necessary steps are 
listed to improve the United States' preparedness to 
meet future oil import disruptions. According to 
this report, commitment, identified as the missing 
ingredient in the "recipe for oil disruption pre-
paredness," must be supplied by the federal govern- 
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ment. It is further stated in the report that pro-
grains that will yield significant be?sefits, should 
be fully developed and kept ready for use, should be 
implementable in a timely manner, should coordinate 
the action of the public and private sectors, should 
be enforceable, and should be fully tested before 
use. 

An outgrowth of the GAO report is a status report 
and assessment of implementation of energy contin-
gency plans (1). In this study 20 contingency plans 
are examined from 10 randomly selected states to 
identify aspects of a plan that would be implement-
able and effective 'at the local level. The key 
recommendation in this study is for more detailed 
implementation and preimplementation planning. 

The three-part report (5) prepared by the Massa-
chusetts Institute of Technology (MIT) is a detailed 
treatment that focuses on transit, paratransit, and 
ridesharing services. In part I general approaches 
to contingency planning at the state, regional, and 
local levels are outlined. Part II is a synopsis of 
actions that can be taken by transit operators and 
local officials to meet energy shortfalls of varying 
severity. A model case that assesses the coordina-
tion and legal agreements necessary to conduct the 
planning process is presented in part III. 

Methodol 

Energy contingency plans were requested from transit 
authorities in the 50 largest cities in the United 
States. A letter was sent to each transit system 
explaining the purpose of the study and requesting a 
copy of the system's plan and the name of a contact 
person for follow-up analysis. Where appropriate, 
metropolitan planning organizations (MPO5) were 
contacted as the lead agencies in plan preparation. 
An uneven response forced the study team to abandon 
this data collection procedure and turn to the lit-
erature to gather data on available energy contin-
gency plans. Several documents proved extremely 
informative, including the American Public Transit 
Association (APTA) 1979 Approaches to Energy Contin-
gency Planning (6), and Urban Area Transportation 
Energy Contingency Plans: Status Report and Imple-
mentation Needs by Politano and Steinmann (1). Ad-
ditional help was provided by Helen LaVance of the 
Atlanta Regional Commission, and Maxine, Marshall of 
ATE Management and Services Company of Cincinnati, 
Ohio, both of whom made available a considerable 
number of plans that they had collected. 

Thus the final sampling frame was more a frame of 
convenience or availability than any scientific data 
gathering procedure. Nonetheless, the plans as-
sembled are representative according to characteris-
tics of city size, location, modal type (bus-rail, 
bus), climate, and ridership trends (Table 1).' 

The primary objective of this study was to pro-
vide an assessment and summary of contingency plan-
ning and to make recommendations to organizations 
updating or preparing new energy contingency plans. 
To do this the study plans are evaluated according 
to a set of performance criteria, those strategies 
that emerge as the most common in the study sample 
were summarized, and summaries of five case studies 
of cities that have completed contingency plans are 
provided. 

Overall Plan Evaluation 

In its report to Congress, the GAO (3) revealed that 
even those urban areas that had completed contin-
gency plans would have difficulty responding to an 
energy shortage. Cited in the report are a lack of 
DOT guidance for preparing regional contingency 
plans, a lack of information about possible state 

Table 1. Sample contingency plans. 

Metropolitan Plan- 
Transit 	 fling Organization 	City 	State 

Atlanta Atlanta Dayton 	North Carolina 
Baltimore Buffalo Durham 
Boston Dallas-Ft. Worth Memphis 
Cincinnati Hampton St. Louis 
Cleveland Kansas City St. Paul 
Columbus Miami 
Denver New York 
Detroit Phoenix 
Garden Grove San Francisco 
Los Angeles Washington 
Long Beach 
Louisville 
Milwaukee 
Nashville 
Phoenix 
Pittsburgh 
San Bernardino 
San Diego 
St. Paul 
Santa Clara 
Seattle 
Washington 

and federal actions, and confusion about responsi-
bilities under the 1979 Emergency Conservation Act. 
Among the several GAO recommendations were: (a) the 
development of specific criteria that should be 
included in contingency plans, (b) the types of 
strategies appropriate for various levels of short-
ages, and (c) an estimate of the time necessary to 
implement various contingency actions. Additionally, 
implementation strategies and funding to support 
implementation are cited (1) as requiring more de-
tailed analysis. 

Each of the 38 plans assembled for analysis was 
evaluated against the following performance mea-
sures: equity, background analysis, implementation 
strategy, monitoring system and triggering mecha-
nism, information component plan updates, funding 
sources, and impact assessments. 

Equity of plan implementation is generally over-
looked in most previous evaluations of contingency 
planning. In the free-market environment it is 
conceivable that hardships could be disproportion-
ately imposed on the transit dependent. Opinions 
are mixed as to whether the equity impacts in an 
environment of price controls are any less threaten-
ing. The important lesson, however, is,  that equity 
impacts have not been studied and are therefore not 
understood. It is an area that requires serious 
scrutiny. Only seven of the plans evaluated included 
any mention of the equity consequences of implemen-
tation and these were generally cursory one- or 
two-line statements. 

The first step of the planning effort consists of 
collecting background data. This includes informa-
tion gained from past experiences that can be used 
to gauge magnitude, direction, and phasing of rider-
ship increases. These data can also provide an 
assessment of the transit system's capability (re-
sources and personnel) to respond to an energy emer-
gency. A complete inventory of available equipment, 
personnel, fuel, and fuel capacity is a starting 
point from which plan development can begin. On-
going and completed contingency plans should be 
reviewed to determine their applicability to the 
existing local conditions. Contacts initiated with 
major employers and with local, state, and. regional 
energy planners will help ensure that the transit 
planning effort will not conflict with energy con-
tingency planning efforts. Less than one-fourth of 
the plans reviewed provided an inventory assessment 
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and about one-half provided an assessment of •  the 
existing local conditions or a description of the 
agency's response to previous crises. 

Most of the energy contingency plans reviewed 
have detailed implementation strategies. ' However, 
those plans that have phased implementation strat-
egies designed to be carried out according to the 
level of shortage are considered to offer the best 
chance for success. In approximately 40 percent of 
the plans reviewed strategies are described without 
structuring implementation to different levels of 
shortage. 

All of the plans in the study sample include some 
type of monitoring system and triggering mechanism. 
The monitoring system includes ways of monitoring 
and forecasting gasoline supplies, ridership levels, 
and other critical indicators. These indicators are 
used as inputs into the triggering mechanism that 
establishes ranges of gasoline shortfall, ridership 
increases, information requests, and other signals 
that indicate initiation of the contingency plan. 
External information, such as gasoline supply levels 
and gasoline price increases, are other useful com-
ponents of the monitoring system. Some of the plans 
reviewed rely on either a national or a state dec-
laration of an energy emergency as the triggering 
mechanism. Reliance on these declarations is deemed 
inappropriate as the severity of the crisis would be 
at. a level to render a phased implementation im-
practical. 

It has been suggested (10) that the energy impact 
of any set of measures implemented by the transit 
industry would be minor. Most transit systems are 
already operating near capacity, especially during 
peak periods. Even if they were capable of doubling 
transit ridership the energy savings would be 
modest. Energy contingency planning can have its 
greatest impact in maintaining mobility and generat-
ing public confidence. Thus a well developed infor-
mation component to inform the public and reduce 
confusion during an emergency is vitally important. 
This component will in large measure determine the 
success of a plan during a fuel crisis. It will (a) 
inform first-time transit users of routes and sched-
ules, (b) inform all riders of service changes made 
as a result of the crisis and, (c) coordinate infor-
mation with local employers and government. 

The changing energy environment requires that 
periodic review of contingency plans and periodic 
updates be mandatory. Decontrol of petroleum and 
repeal of Special Rule No. 9, which guaranteed mass 
transit systems 100 percent of their fuel require-
ments through normal supplies or state set-asides, 
make most of the sample plans obsolete. Though 
about 50 percent of the plans called for annual or 
periodic review, only about one-half this number 
actually had been updated. 

The demand for increased levels of public transit 
service to handle the surge of riders during a fuel 
shortage burdens systems already struggling to main-
tain normal operations with increased operating 
costs. The additional strain caused by the prob-
ability of higher fuel costs mandates that at the 
least some estimate be made of implementation costs. 
Additionally, identification of funding sources 
before a shortage occurs would increase the chances 
of successful implementation. In 18 of the sample 
plans implementation costs are either directly or 
indirectly estimated. These estimates range from 
detailed cost analyses (e.g., Washington, D.C.) for 
each strategy to gross estimates of operating a 
reserve fleet (Los Angeles). Of the 18 plans only 4 
contain anj discussion of funding sources. The 
general assumption is that during an emergency the 
transit agencies or local or state government will 

do whatever is necessary to secure funding to pro-
vide implementation. 

Finally, an impact assessment, designed to mea-
sure energy savings as well as the impact on mobil-
ity, should be included in the contingency plan. As 
a part of this assessment, legal and administrative 
barriers to implementation should be analyzed. 

POTENTIAL CONTINGENCY STRATEGIES 

The implementation of any energy contingency action 
has one or more of four objectives: (a) to reduce 
energy use by encouraging a switch to more fuel-ef-
ficient transportation modes, (b) to provide a means 
of maintaining mobility, (c) to inform the public of 
available fuel supplies or means of travel, and (d) 
to improve fuel supply availability. 

Although a single set of strategies to be uni-
versally applied is nonexistent, this study clearly 
shows the existence of a basic group of strategies 
that should be considered by any area undertaking 
the development of an energy contingency plan. The 
final options chosen will, of course, depend on an 
area's particular set of circumstances, including 
political and social characteristics, travel pat-
terns, fuel use, and demographics. The transit 
agencies' size, complexity, and operating conditions 
also will have a significant impact on the measures 
adopted. 

A group of 110 strategies was compiled from the 
contingency plans comprising the study sample. Four-
teen of these strategies were recommended by 10 or 
more of the plans evaluated. 

No. of Plans 
Recommending 

Strategy Strategy 
Provide information outlets 25 
Park-n-ride 22 
Alternative work hours 22 
Monitor ridership 18 
Reserve fleet 18 
Reduced stops 14 
Recruitment and training 14 
Expand storagecapacity 13 
Ridesharing 12 
High-occupancy vehicle lanes 11 
Fill excess capacity 10 
Lease equipment from private 
carriers 10 

School bus use 10 
Peak-period fare increase 10 

Table 2 summarizes the assessment of these 14 
strategies by using performance measures compiled 
from the criteria established by each individual 
plan. Two or more categories indicated within a 
single performance measure denotes that an equal 
number of plans fall within this category. For 
example, the number of plans reporting no major 
barriers for implementing park-n-ride was the same 
as those reporting required changes in statutes or 
regulations. Note that Table 2 is merely a summary 
of analyses performed by the developers of the plan. 

Based on this summary, it can be concluded that 
park-n-ride, alternative work scheduling, and ride-
sharing are all moderately effective, whereas re-
serve fleet, information outlets, and filling excess 
capacity are potentially highly effective contin-
gency measures. 

Although the data in Table 2 suggest that four 
strategies will have a negative impact on the tran-
sit dependent, the small number of plans actually 
evaluating this impact renders equity analysis in- 



93 

Table 2. Assessment of strategies from contingency plans in the study sample. 

Preimplementation Activities 	 Contribution to Maintaining Mobility 	Demand-Restraint 
Potential 

More than 6 	Up to No Action 	Major 	Mild 	None or Possible 
Strategy 	 mo. Lead Time 6 mo. Necessary 	Positive 	Negative Minor Negative 	Low 	Medium 	High 

Provide or expand park-n-ride facilities X 	 X X 
Alternative work schedules X 	X X 
Marketing and passenger information . 	X X 
Monitoring 
Reserve fleet X 	 X 	X X 
Reduce stops - X 
Recruitment and training 
Increase storage capacity 
Ridesharing 
HOV lanes 
School bus use X 	- - 
Fill excess capacity X 
Lease equipment from private carriers 
Institute peak period fare increase 

Table 2. (continued) 

Funding 
Public Acceptability 

Outside 
Implementation Time Likely to 	Acceptable Demonstrated Funding Outside Additional Funding 

be Widely 	Only as Last 	Potentially to be Not Funding Required but within 
Strategy 6 mo. 	3 mo. I mo. Opposed 	Resort 	Acceptable Acceptable Available Available Agency Capability 

Provide or expand park-n-ride X X 
facilities 

Alternative work schedules X X 
Marketing and passenger X X X X 
information 

Monitoring X x 
Reserve fleet X X X 
Reduce stops X X x 
Recruitment and training X 
Increase storage capacity 
Ridesharing X X X 
HOV lanes X 
School bus use X 
Fill excess capacity X 
Lease equipment from 
private carriers 

Institute peak period fare 
increase 

Table 2. (continued) 

- 

Strategy 

No Additional 
Funding 
Required 

Equity Considerations 

Negative 	Impact 
Impact 	All 

Not 	on Transit 	Riders 
Applicable 	Dept. 	Equally 

Institutional Legal Barriers 

Difficult 	Changea in 
Barriers 	Statutes or 
to 	 Regulations 
Overcome 	Required 

No 
Major 
Barriers 

Potential Effectiveness 

Highly 	Moderately 	Not 
Effective 	Effective 	Effective 

Provide or expand park-n- X X X X X 
ride facilities 

Alternative work schedules X X X X 
Marketing and passenger X X 

information 
Monitoring X X 
Reserve fleet S  x X X 
Reduce stops - 	X 
Recruitment and training X 
Increase storage capacity 
Ridesharing X X X 
HOV lanes X 
School bus use 
Fill excess capacity X X X 
Lease equipment from X 
private carriers 

Institute peak period X 
fare increase 
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conclusive. This important question warrants more 
attention in future studies or updates. 

No firm conclusion can be drawn concerning fund-
ing. The individual characteristics of each transit 
authority makes drawing any inference risky. of the 
few strategies being evaluated on their acceptabil-
ity to the public, only one, reduced stops, is 
likely to be widely opposed. Most of the strategies 
can be implemented within 3 months, have a medium 
demand-restraint potential (or minor energy sav-
ings), and offer a mildly positive contribution to 
maintained mobility. 

Q. 
CASE STUDIES 

Five areas--Atlanta, Baltimore, Cincinnati, Dallas-
Ft. Worth, and Washington, D.C.--provide case 
studies of contingency planning 3 years after the 
1979 energy crisis. A brief description of the 
contingency plans from each city and updates of the 
contingency planning efforts for each region are 
presented in the following sections. 

Atlanta 

The Atlanta Regional Commission (ARC) is the lead 
agency for regional energy contingency planning. 
However, the Metropolitan Atlanta Rapid Transit 
Authority (MARTA), as the leading transit provider, 
played a significant role in developing the contin-
gency plan. The areawide Petroleum Contingency Plan 
(PCP) was adopted in 1981 and recommends a two-
tiered implementation policy. On declaration of an 
energy emergency by the governor, a special Energy 
Task Force is activated to coordinate plan implemen-
tation. 

Tier 1 consists of those strategies that are 
implemented immediately after the declaration and 
include alternative work scheduling, emergency in-
formation, and eight measures by MARTA to improve 
service. Continued deterioration of fuel supplies 
and ineffectual results from tier 1 strategies trig-
gers implementation of tier 2, which makes mandatory 
several of the measures in tier 1 and institutes 
adjusted bus schedules and employer ridesharing 
programs. Most of the measures in tier 2 require 
extensive coordination with local employers and 
local officials. 

Much of the PCP is predicated on the assumption 
of adequate diesel fuel supplies. with the repeal 
of Special Rule No. 9, it would appear that a 
thorough review and modification of the MARTA por-
tion of the plan is in order. At this writing, no 
formal review had been undertaken by MARTA and none 
was scheduled through 1983. Funding continues to be 
a major hindrance to energy contingency planning in 
Atlanta. Responsibility for energy contingency 
planning at MARTA is all but defunct. ARC continues 
to provide the monitoring function and serves as the 
region's overall energy coordinator. 

Baltimore 

Baltimore's Mass Transit Administration (MTA) ini-
tiated its Petroleum Shortage Contingency Plan in 
April 1979. The plan begins with a review of the 
area's response to the 1973-1974 and 1979 energy 
crises and concludes with options to be implemented 
during future fuel shortages. The measures adopted 
are designed to increase capacity and operating 
efficiency and are largely implementable within 
MTA's resources. 

A two-phased approach is outlined. Phase 1 in-
cludes options designed to increase capacity such as  

changing the loading standards. Phase 2 (strategies 
requiring cooperation of others) options include 
acting as a service broker and staggered work hours. 
Actions are also identified to respond to diesel 
fuel shortages and curtailments. Expansion of fuel 
storage capacity and fuel conservation efforts com-
prise this portion of the MTA plan. 

Because the MTA plan focuses on measures that are 
implementab].e by using only MTA resources, candidate 
measures were severely constrained by personnel and 
equipment resources and union regulations. The plan 
calls for annual updates to meet the ever-changing 
conditions of both transit operations and community 
patterns in the metropolitan area. No update oc-
curred in 1982 and no current schedule exists for an 
update. Contingency planning at MTA is currently 
the responsibility of Steve Alwell. An indication 
of the lack of urgency attached to contingency plan-
ning is reflected in a reduction of Alwell's efforts 
from approximately 80 percent of his time before May 
1982 to the current rate of 0 percent. 

Perhaps the most significant portion of the MTA 
contingency plan is the response to diesel fuel 
shortage. The Kirk storage tank has been completed 
and currently there are plans to store a 10-day 
supply of fuel at Baltimore/Washington International 
airport. Additionally an 80,000-gallon tank is 
planned for the new MTA maintenance facility. Fi-
nally, efforts to ensure the availability of diesel 
fuel on a priority basis will rely on the Maryland 
set-aside program. 

Cincinnati 

The Southwest Ohio Regional Transit Authority 
(SORTA) Energy Shortage Contingency Plan was com-
pleted April 9, 1980, by the Queen City Metro Energy 
Task Force with funding from UMTA. With the expecta-
tion of shortfalls similar to the 1973-1974 short-
fall (7 to 15 percent), the SORTA plan addresses two 
concerns to accommodate the expected increase in 
transit ridership; 

How to add service so that additional demand 
is met, and 

How to add service within resource con-
straints. 

Divided into four elements--SORTA fuel management, 
accommodation of public demand, the implementation 
process, and longer range energy planning--the plan 
depends on an emergency information system (EIS) to 
monitor fuel supply and ridership trends and to 
automatically trigger implementation. 

Like the Baltimore MTA, SORTA will depend on 
service modification measures largely within its own 
resources to mitigate the adverse impact of a fuel 
shortage. The plan analyzes three scenarios: 

Scenario A: In the short run, no additional re-
sources available; 

Scenario B: In the intermediate run, additional 
funding could be available, but not additional 
equipment and manpower; and 

Scenario C: In the long run, additional funding, 
manpower, and equipment could be available; re-
sponses are tailored accordingly. 

Funding, the most crucial resource in the SORTA 
plan, was analyzed with rather gloomy results. The 
plan projected additional funding to be available in 
1 or 2 years from a 1 percent countywide sales tax; 
however, the sales tax bill was defeated in Septem-
ber 1980. This lack of funding has seriously ham- 
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pered SORTA'S efforts in completing its preimplemen-
tatiOn tasks. The EIS system has not been put in 
place, emergency funding agreements have not been 
worked out, and negotiated staggered work hours with 
employees in the region is not being pursued. Sev-
eral service mddifications designed to save fuel 
have been completed; for example, reduced idling, 
reduced relief miles, reduced road calls, and re-
duced operating training miles. Also, the reserve 
fleet has been expanded and new storage tanks have 
been constructed. 

Dallas-Ft. Worth 

The North Central Texas Council of Governments 
(NCTCOG) prepared its plan in response to the 1973-
1974 Arab oil embargo. Although this shortage had a 
minor impact on Dallas-Ft. Worth, early in 1975 
planners began assembling actions to prepare for 
future shortages. NCTCOG completed this effort in 
1977 when the Regional Transportation Council 
adopted its regional transportation energy contin-
gency plan. This prototype study was multimodal and 
regional and became the model for many of the plans 
that were completed by other regions in 1979. How-
ever, reevaluation of the NCTCOG plan (8) suggests 
that a more narrow and local emphasis would improve 
chances of implementation. 

As one of the few regions where a study was com-
pleted before the 1979 fuel shortage, it was hoped 
that Dallas-Ft. Worth would provide a case study of 
the performance of an energy contingency plan during 
an actual fuel shortage. Unfortunately, poor inter-
agency coordination prevented any broad implementa-
tion of the plan. of course, several of the transit-
related options that had already been implemented 
provided some relief in ameliorating the impact of 
the shortage. But the inability of NCTCOG to secure 
agreements and support among the businesses and 
local governments involved substantially lessened 
the impact of the plan's response to the 1979 fuel 
shortage. The shortage, however, highlighted the 
importance of developing implementation authority 
and responsibility before an emergency. It supports 
the warning that completed plans are no guarantee of 
implementable plans. 

The Dallas-Ft. Worth plan was developed with a 
3-year time horizon. It is composed of strategies 
that can be implemented within 3 months and encour-
ages actions that are voluntary rather than manda-
tory. It strongly focuses on the use of taxis and 
school buses to supplement the ability of the tran-
sit authority to maintain mobility. Many technical 
and legislative problems confronted those charged 
with designing an implementation plan that included 
the use of school buses. Although some of the tech-
nical details (farebox, entrance and exit) have not 
been worked out, state laws were changed to allow 
the use of school buses for mass transit. Route 
taxi demonstrations (11) have also been carried out 
as a means of supplementing suburban mobility. 

Twenty-three energy coordinators were appointed 
with terms that ran through 1981. These coordinators 
are now inactive, but they could be recalled if 
needed. Though these coordinators were supposedly 
given a full range of power and authority, events of 
1979 did not prove that this power and authority 
actually existed. 

Since adoption of the plan, there has been a 
whole range of changing regulations that affect the 
response to a fuel shortage. The NCTCOG budget, 
however, does not allow for an update of its origi-
nal plan. Thus, according to its own time schedule 
the present regional plan is 2 years out of date. 

Washington, D.C. 

in early spring 1979" planners at the Washington 
Metropolitan Area Transit Authority (WMATA) pre-
dicted a petroleum shortage during the latter part 
or May. This prophetic prediction came true during 
the Memorial Day weekend when the region experienced 
about a 15 percent shortfall which lasted approxi-
mately 3 to 4 weeks. Although internal planning was 
underway at WMATA, the Metropolitan Washington Coun-
cil of Governments (COG) called a "summit meeting" 
in June 1979 of all parties involved in energy plan-
ning. COG has since become the designated energy 
coordinating agency in Metropolitan Washington. 

When discussing transportation planning in Wash-
ington it is important to remember that the transit 
authority provides service across three major juris-
dictional boundaries: Maryland, Virginia, and the 
District of Columbia. It also provides service to 
seven local governments: Loudoun, Fairfax, Arling-
ton, and Prince William Counties in Virginia; Mont-
gomery and Prince George's Counties in Maryland; and 
the city of Washington. The political sensitivity 
of operating in such an environment places immense 
constraints on planning and implementing policies 
designed to provide mobility, especially during a 
crisis situation. 

WMATA's Gasoline Shortage Contingency Plan, 
adopted by the board before the 1979 fuel shortage, 
develops incremental costs for added service and 
explores the probability of gasoline availability 
constraints in Metropolitan Washington. Highlights 
of the plan include 

A proposed retention of 257 buses for a stra-
tegic reserve; 

An analysis of the time lag in establishing a 
contingency capability, as well as the cost in-
volved. Recruitment and training of operator and 
maintenance personnel and the rehabilitation of old 

buses; and 
Staggered work hours, especially the work 

hours of the nonfederal workforce. 

A recommendation to initiate metrorail service on 
Sunday was also included in the plan. This recom-
mendation was implemented in 1979. 

The WMATA task force created in 1919 recognized 
lead time and front-end funding to meet contingency 
needs as key issues for the success of its gasoline 
shortage plan. Unfortunately, this recognition has 
not led to the detailed precrisis planning that 
would be necessary to insure effective implementa-
tion. WMATA, like most transit systems, is finding 
it difficult to maintain normal operations and 
simply does not have the resources to commit to 

contingency planning. 
The future, therefore, does not appear promising 

for WMATA. If an energy emergency were to occur 
today, the ability of the transit authority to re-
spond would beno greater than it was in 1979. The 
original plan was designed mainly to activate the 
reserve fleet. This has become a moot point as the 
reserve . fleet has practically disappeared. 	The 
system could provide, extra service during the day 
but cannot currently meet peak-service requirements. 
Increased rail service after 1984 will provide re-
liéf to prevent overburdening the system as ex-

perienced in 1979. 
Currently responsibility for energy contingency 

planning at WMATA is in the Office of Public Service 
and Bus Services Purchasing in cooperation with 
COG. The 1979 plan was developed as input to the 
Metropolitan Washington Energy Conservation and 
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Management Plan approved in May 1979. WMATA has not 
updated nor does it currently have intentions to 
update its plan. The COG plan was updated in Novem-
ber 1981 but no future update is scheduled. 

WMATA has no specific energy contingency fund, 
but because of fuel purchasing agreements that guar- 
antee fixed prices during the year, the authority 
has an excess in its regular budget that could be 
used. Local jurisdictions have not been asked to 
provide funding. Preimplementation planning and 
agreements to facilitate effective implementation 
have essentially not been done. 

Initial efforts of the COG energy program focused 
on intergovernmental coordination to deal with 
existing and anticipated shortages of gasoline, 
natural gas, and electricity. To the general public, 
the most visable evidence of COG's work was the 
implementation of the odd-even gasoline sales pro-
gram in 1979. The full plan contained 13 measures 
designed to conserve energy and to provide necessary 
levels of transportation services and related com-
munity assistance to minimize disruption of life-
styles and the region's economy. Ridesharing offers 
the greatest potential for fuel savings; COG's ride-
sharing program is ongoing and has an operational 
computer matching capability. Flextime, especially 
among nongovernmental agencies, continues to be a 
priority measure. However, little has been resolved 
in terms of formal agreements. Resources (time and 
money) are the chief obstacles facing planners at 
COG. The lack of a primary data base and methods to 
monitor shortages are also of concern to energy 
planners at COG. 

Two measures have been terminated: the state fuel 
set-aside program and commercial parking rates for 
government and private sector employees. However, 
the state of Maryland is trying to revive the set-
aside program with legislation soon to be proposed 
in the Maryland legislature. 

COG included in its 1981 plan a flag system, a 
priority gasoline assistance program for vanpools, 
and an expanded public education program. The pur-
pose of the flag system is to reduce the waste of 
gasoline while motorists search for open service 
stations. Most of the region's 1,500 plus retailers 
still have flags from the 1979 crisis. Red indicates 
no gasoline available; yellow indicates that the 
station is open only for repair service or for spe-
cific categories of gasoline customers (handicapped 
persons, vanpools, contract customers), and green 
indicates that fuel is available and pumping. Imple-
mentation of the flag system requires an intensive 
public education program. 

SUMMARY 

The flurry of activity in energy contingency plan-
ning during 1979 and 1980 has subsided as a result 
of conservation efforts and the current abundance of 
petroleum products. Transit authorities and metro-
politan planning organizations have turned their 
attention to other pressing problems and the states 
are now the more active energy contingency planners. 
This almost total lack of emphasis on contingency 
planning supports the contention of Congress that 
the United States is ill-prepared to respond to 
future energy shortages. 

Most energy contingency plans were completed when 
controls and allocation schemes were in effect. The 
present federal approach to energy preparedness 
rests on free-market approaches that require at the 
least reevaluation and updating of these plans if 
not making them completely obsolete. For the most  

part, lack of funding or lack of commitment has 
prevented these plans from being updated. 

Funding for planning and implementation continues 
to be a major hindrance to furthering the initia-
tives developed in 1979 and 1980. Few of the 38 
plans evaluated in this study have provisions for 
funding the implementation phase. These plans also 
lack any detailed evaluation of the equity impacts 
of the various measures they propose. 

Fourteen strategies emerge, from the list of 100 
options that were suggested by the sample plans, as 
showing the most promise of being effective when 
measured by a set of criteria that include equity 
considerations, public acceptability, institutional 
and legal barriers, implementation costs and time, 
contribution to reduction in energy use, contribu-
tion to maintaining mobility, and potential effec-
tiveness. These strategies include: 

Provide information, 
Park-n-ride, 
Alternative work hours, 
Monitor ridership, 
Reserve fleet, 
Reduce stops, 
Recruitment and training, 
Expand storage capacity, 
Ridesharing, 
High-occupancy vehicle lanes, 
Fill excess capacity, 
Lease equipment from private carrier, 
School bus use, and 
Peak-period fare increase. 

Five case studies--Atlanta, Baltimore, Cincin-
nati, Dallas-Ft. Worth, and Washington, D.C.--high-
light the differences and similarities of various 
responses to a fuel shortage. 

In this study the preceding 14 strategies are 
recommended as a starting point for any region plan-
ning or revising its energy contingency plan. A 
phased- implementation approach with measures tied to 
different levels of shortage is also suggested, as 
more stringent measures can be implemented as the 
shortage worsens. 

Finally, new efforts are needed to spur contin-
gency planning. Simply having a plan is not enough; 
the plan should be shelf ready to facilitate timely 
implementation. Out-of-date plans may be worse than 
no plans at all. 
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er 

Session 6. Workshops on State and Local Planning 

Three topics of cncern in state and local energy 
contingency planning were addressed in the workshops 
in this session: (a) the status of energy contin-
gency plans, (b) the mechanisms in place for state 
and local energy contingency planning, and (c) the 
role of the private operator in energy contingency 
planning. 

These issues were addressed in relation to all 
the discussions presented at the conference and 
therefore no papers are included in Session 6. The 
conclusions reached in the workshops are included in 
Part II, Workshop Summaries. 
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Session 7 The Private Sector in Energy Contingency 
Planning 

Wendell Cox 

We are entering an •era of increased public-private 
cooperation in addressing public issues. Some public 
issues continue to be addressed exclusively by the 
public sector, but the limited resources and the 
burdens of the public sector have made it attractive 
to involve private sector resources. As we consider 
means by which to maintain urban mobility in an 
energy emergency, it is important to consider the 
role that can be.played by the private sector. 

EMPLOYER STRATEGIES 

A number of employers have instituted programs to 
assist their employees in making the work trip. 
These programs can be expanded during an energy 
emergency. Among the strategies used are: 

Company-sponsored vanpool programs (e.g., 
Bechtel and Northrup). 
Company-sponsored express bus services 
(e.g., Hughes Airc..aft). 
Company-subsidization of public transit 
fares and passes (e.g., Arco). 
Emergency ridesharing matching service. 

These strategies have also been undertaken on a more 
general scale.by  employer associations. 

RIDESHARING AGENCY STRATEGIES 

Ridesharing agencies have been established across 
the United States, many during the past energy 
emergencies, for the purpose of maintaining mobility 
through the use of existing automobile resources. 
Ridesharing agencies must avoid the temptation to 
develop a proprietary interest in massive matching 
data bases. Most of these agencies do not have the 
financial or data processing resources to handle the 
demand that could be expected during an energy emer-
gency. Ridesharing agencies can play an important 
role,. however, in energy contingency planning. 

One such role is that of assisting employers and 
other interested parties in establishing effective 
standby carpool matching systems on their own fa-
cilities. This could range from the preparation of 
instructional materials to consulting with companies 
interested in establishing such systems. 

PRIVATE BUS OPERATOR STATEGIES 

A surprisingly large number of people are trans-
ported daily within urban areas by private bus 

operators. In the New York urban area, there are 
more than 1,000 private buses in operation. That 
number was considerably higher during the Metro 
North commuter rail strike when additional -buses 
provided alternative transportation for stranded 
commuters. This situation is a graphic example of 
the resource that the private bus industry repre-
sents in an emergency. In the Chicago area more 
than 40 private buses are in operation and more than 
100 are in operation in the Los Angeles area. U.S. 
Department of Transportation (DOT) figures indicate 
that about 15 percent of the urban buses in service 
are operated by the private sector. 

Clearly an energy emergency would open signif i-
cant market opportunities to private bus operators, 
and their response would be an important component 
of anarea's response tothe energy crisis (as was 
the case in Los Angeles in 1973-1974). It is im-
portant to involve these operators. inthe planning 
process early and to make barriers to entry less 
onerous. 

PUBLIC TRANSIT STRATEGIES 

Other sessions of this conference have dealt with 
conventional public transit responses. There are, 
additionally, private sector strategies that can be 
employed by public transit operators to maintain 
urban mobility. During the last 15 years, public 
transit planners have become accustomed to relying 
on subsidies for all services. It is natural to 
assume that more funding is needed to provide ad-
ditional public transit services. It is important, 
however, to recognize that .the patrons that would be 
driven to transit by an energy emergency are a mar-
ket segment that has consciously chosen not to take 
transit in the past and is likely to have been pay-
ing a far higher incremental cost for automobile 
transportation and parking than the cost of a tran-
sit fare. With that in mind the critical issue is 
price, not service availability. 

This market segment can be served by private bus 
operators providing incremental service under con-
tract to the transit agencies. During an energy 
emergency, tourist travel, especially the air travel 
that supports the substantial charter bus . industry, 
would decline, and charter operators would have 
extra buses. These buses, generally more luxurious 
than transit buses, have reclining seats and 
individual reading lights. 

The fares on private bus services could be priced 
high enough to fully cover operating costs. It may 
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seem burdensome to have a dual fare structure but 
this strategy is an effective way to address the 
issue of service availability without having to 
raise new revenues to support new riders who, in 
actuality, have no need for public subsidies of 
their work trips. The fares for such services would 
be higher than the fares for traditional public 
services, but a recent study of private bus operator 
costs compared with public operator costs in Los 
Angeles showed that private operating costs average 
at least 50 percent below those of the public 
sector. These costs, it should be noted, include 
vehicle acquisition costs for private operators but 
not for public operators (1). 

If the public transit agency finds that its labor 
arrangments do not permit contracting service to 
private operators, then it can assist other agencies 
within the urban area that are not so constrained. 
In California, city and county governments could 
contract for such services where there are transit 
agency prohibitions. In short the role of the public 
transit agency should be to maintain mobility by 
whateveè means possible, including optimal use of  

its own resources, contracting with outside re-
sources, and assisting other agencies in facilitat-
ing mobility. 

CONCLUSION 

The present fiscal crisis has necessitated a more 
complete review of private sector alternatives to 
address public problems. It is most appropriate 
that such private sector alternatives be considered 
in an energy emergency. It is imperative, however, 
that private sector resources be involved in the 
planning process early. Through an approach that 
considers all possible alternatives and involves 
private sector resources, the goal of maintaining 
mobility during an energy emergency can be more ef-
fectively served. 
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