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1. PROJECT OVERVIEW AND SUMMARY

This report covers the work performed on Phase I of a planned
three-phase program under the direction of the Systems Studies Division
of NASA's Ames Research Center, The general objective of the program
is to undertake a technology assessment of portable energy research,
development, technology and production to assess the technical, economie,
environmental and socio/political issues associated with portable energy
options. A further objective is to determine those courses of action
impacting aviation and air transportation research and technology. A
more specific objective of the Phase I program is the generation of appro-
priate problem statements for the critical study tasks defined in the Phase

I program.

The methodology used to achieve the objectives of Phase 1 involved
a seven-step program plan. Task 1 called for the establishment of an
initial information base. This was a continuing activity throughout this
program, and copies of all items entered into this information base have
been transferred to the NASA Ames Research Center, A description of
the computerized method for index compilation and use of the information
base is discussed in Section 2.1 of this report. The second task of the pro-
gram plan required the compilation and asses sment of current policies,
programs and issues relating to portable energy, and the development of
possible portable energy scenarios for the 1980's and 1990's, Two actions
were taken to satisfy this task, the first of which involved the writing of
suggested potential actions (alternative fuels processes), and the second
was the scenario development., This latter activity was the prime respon-
sibility of the Energy Research Center of the University of Texas at
Austin, the co-contractor of this program, Both the potential actions
and the complete scenarios were published in the Workshop Results Review
Report and are not presented again in this Final Report, Summaries of
the scenarios are given in Section 2.3, Workshop Results, Conclusions

and Recommendations,

The organization and administration of a Portable Energy Technology
Assessment Workshop was the requirement of Task 3, Details of this

effort are given in Section 2. 2,



The workshop involved 38 participants and was held in Monterey,
California, during the last week in August 1974, The workshop operation
wag supported by appropriate personnel from NASA, the University of
Texas and TRW, During the course of the technology assessment work-
shop, the participants were placed in 12 working groups., For the first
day and a half six working groups were used in which the participants
were divided generally according to homogeneous backgrounds and inter-
ests, For the rest of the week a different set of six working groups was
used with a heterogeneous mixture of participants, Each of the 12 working
groups prepared written reports which included over 80 conclusions,
recommendations and items of interest, The workshop participant group
reports can be found in Section 2,3, Some important general conclusions
of the workshop participants were that there is no simple answer to the
portable energy problem and further that no simple approach or philos-
ophy will yield satisfactory results. For example, an all-out domestic
energy production effort was not considered to be reasonable by the work-

shop.

As called for by the work statement of the contract, a workshop
report was prepared and issued to satisfy Task 4, This workshop report
was published at the end of October 1974 and included the information base
references up to that time, the information and data sent to the participants
before the workshop, the workshop participant group reports, including
minority reports, and a critique of the workshop by the participants as
well as NASA, University of Texas and TRW personnel,

The results of the workshop were reviewed as the activity of Task 5,
This review was a five-step process leading to the writing of problem
statements, which is the final objective of Phase 1 of this program. First,
the conclusions, recommendations and items of interest of the workshop
participant groups were compiled. ¥From this list of over 80 items, a
number of which were closely related or overlapping, candidate problem
staternent titles and a brief description of the subject areas were prepared,
Forty-seven problem statement titles resulted from this activity, As a
third step each of these 47 subject areas were explored against information
in the data base, conversations with selected participants, NASA criteria
and knowledgeable people at NASA, TRW and the University of Texas.

Three basic NASA criteria used are:

¥



e Must be relevant to NASA (a) Aviation R&T, (b} Trans-
portation R&T, or (c) Energy

o Issue not adequately addressed elsewhere

e NASA/Industry/Universities have the competence to
address the issue.

This exploration of 47 candidate problem statement subject areas eliminated
a number of areas that were considered outside of NASA's interests or well
covered by other agencies, industries or previous technical work, This
resulted in the final subject area, listing of 18 problem statements which
were prepared and given in Section 5 of this report. A more detailed
discuésion of the philosophy and problem statement development described
immediately above is in Sections 3 and 4 of this report., Task 6 covered
the preparation of the problem statements as described above, and Task 7
cf the prégram plan covered the writing of Phase I Final and Summary

Reports of which this document is the former.

The 18 problem statements are compiled in Section 5 of this report.
Seven of the 18 are particularly relevant to NASA's aviation research and

technology and are briefly described below,

Study to Determine the Availability of the Most
Probable Aviation Fuels

Coal and oil shale are prime energy resources, but offer no direct
possible use as aviation fuels., There are many questions concerning their
successful extraction and conversion into useful fuels that remain unresoclved,
These questions involve not only technical and economic considerations,
but also important related issues such as environmental impact, labor
supply and training, extraction and conversion safety, and the broad ques-

tion of the respective roles of government and industry,

The principal objective of this study is to describe the most probable
aviation fuels in the 1980's and 1990's, and to determine the feasibility of
providing an adequate supply of hardware-compatible aviation fuels derived
from domestic coal or oil shale at stable competitive prices within this

time frame,



An Analysis of Institutional and Associational
Barriers to the Implementation of New Portable Fuel Sources

When implementation of new portable fuel sources is critical to the
transportation function, it is vital to analyze and understand the barriers
to such changes., These barriers may be sought under two major headings.
First, institutional barriers arise when change confronts the complex of
customary practices in a given area. Second, associational barriers
form when proposed changes violate the interests of particular groups.
The proposed study would identify institutional and associational barriers
to specified changes in portable fuels sources, and, on that basis, would

analyze possible means for overcoming such barriers,

A Systems Analysis of the Energy Costs Related
to the Design, Manufacture and Use of Aircraft

Thé objective of this proposed project is to determine the energy
cost associated with the design, manufacture, certification and use of air-
craft with the eventual objective of identifying opportunities for the con-
servation of energy and other natural resources.

Test Synthetic Fuels to Assure
Reliable Operation in Aircraft Engines

In the 1980's and 1990's it is expected that a number of synthetic
fuels will be offered for aircraft use. Even though there will be detailed
physical and chemical characterization of the synthetic fuels, this is not
considered to be sufficient assurance. There have been reported and docu-
mented examples of unreliable aircraft operation due to changes in refin-
ing methods of petroleum products. This project proposes to assure
reliable operation through the testing of the synthetic fuel in actual air-
craft engines, including the fuel storage and handling system.

Develop an Approach to "Generating an Industry'' to
Manufacture, Market and Use New Synthetic Liquid Fuels

The traditional reasons for the development of new industries may
not be present in the next 25 to 50 years as a force to introduce new syn-
thetic liquid fuels; nevertheless it will be important that such an industry

exists. This work statement covers the effort needed to explore various



available alternatives and to develop an approach to "generating an

industry' which will manufacture, market and use new synthetic liquid

fuels.

Direct Conversion of Coal to
Light Aviation Fuel

Most programs presently being considered for the conversion of
coal to portable energy fractions propose the production of a2 synthetic
crude which then is treated in more or less conventional refineries to
obtain fuels compatible with current engines. The direct conversion of
coal or one of its gasified products to light aviation fuel is technically
feasible. This basic approach generally is being ignored at the present
time but should be reexamined and updated to assure that this inherently

attractive route to portable energy for aviation use is explored.

Automation Systems for Drilling Rigs

An increase in the number of drilling rigs in the United States would
assure additional drilling and thus an additional amount of petroleum
derived fuels. One method to effectively increase the number of drilling
rigs would be to automate as many of the drilling operations as possible.
A work statement in this subject area has been developed with the belief
that NASA' sensor and control technology could contribute to such a proj-

ect for the national benefit.

The following problem statements have been prepared on subject
areas relating to general transportation research and technology that could
have impact on aviation fuel development but not as directly as the five

problem statements listed above.

Develop New Approaches to a Better Hydrogen
Supply for Synthetic Liquid Fuel Development

The basic problem of creating liquid hydrocarbons from coal is one
of adding hydrogen to the coal under the influence of temperafure and
pressure. The cost and the quality of this hydrogen raw material will
have significant impact on the availability and price of new synthetic
liquid fuels for aviation applications. This problem statement defines
a program to analyze alternative methods for manufacturing gaseous

hydrogen to be used in the preparation of new liquid synthetic fuels.



Specification for the Production
of Alternative Scenarios by Simulation

The production of alternative scenarios by simulation (PASS) method,
which utilizes a technique similar to war gaming, would be used to generate
predictions of possible sequences of events resulting from the adoption of
a given governmental policy with respect to energy. A simulation team
would be assembled consisting of individual experts in a variety of areas,
The scenario simulation would be started by defining a set of initial con-
ditions and a set of constraints that would govern future decisions, Each
of the experts would respond by predicting the reaction of his particular
interest group. The objective of this proposed study would be to test the
workability of the simulation approach for ene rgy-related scenario genera-
tion.

Social-Demographic Influences on the
Demand for Air Transportation

Economic, social-demographic, and environmental influences are
known to affect the demand for air transportation, but the specific kinds
of influences within these broad categories remain to be determined. This
study program would have as its objective to identify major influences on
the demand for air transportation and to establish quantitative means for
projecting changes in that demand.
Develop Approaches and Identify Application

Areas for Small-Scale Conversion of Wastes
to Power or Synthetic Fuels

More than 2 billion tons of organic wastes are generated in the
United States each year, Only a relatively small proportion of this waste,
approximately 25%, is readily collectible at the present time. Generally,
this is waste usually collected by large cities. Several cities are now
burning this waste to produce heat and power, "and some plants are being
built or planned for the production of fuel from garbage by pyrolysis. A
major share of the waste is available in relatively small quantities, but
nevertheless these quantities are sufficient to consider as raw material
sources. Examples include municipal governments, agricultural coopera-
tives and cattle feedlots. This work statement proposés activities that
would tap the smaller size volumes of organic waste which could theoreti-

cally supply as much as 1 million barrels a day of synthetic liquid fuels.

6



Seven problem statements for projects in the general field of energy
development have been prepared. Each subject area defines a program
that would improve our general energy supply and thus directly or in-
directly give higher assurance of portable energy availability,

Evaluate Hydraulic/Solvent Methods
for Safely Increasing the Mining of Coal

The concept of the use of a liquid fracturing system for underground
coal mining is not new; however, none is known to exist in the United
States. Since this mining method holds the promise of improving the
safety conditions in the underground mine within the present-day economics,
it is worthy of consideration, Coal, of course, is the major raw material
presently being considered for use in processes to develop synthetic fuels.
The prime objective of this proposed program is to determine if this
a.lternati've underground mining technique is a real and potentially valuable
alternative to presently used mechanical methods,

Relationship Between Energy Load
Demand and Geothermal Resource Areas

The rapid development of the geothermal resources of the United
States would help assure the availability of portable energy fuels. One
requirement for accelerating this geothermal development is not presently
being addressed, This proposed problem statement would define the total
energy demand in the general area of high potential geothermal resources
so that the public utilities or other organizations could develop plans for

geothermal resource utilization.

Design Study for a Solar Energy Concentrator

Inexpensive optical/mechanical systems for the concentration of
solar energy for the purpose of producing electrical power are needed if
this energy source is to be fully exploited, Other solar energy applica-
tions such as space heating and air conditioning, water heating and high
temperature furnaces are receiving significant attention. Installations
for the production of power need attention, This problem statement

covers that requirement,



Thermeoelectrics for Commercial
Power/Process Plant Energy Augmentation

The exhaust stacks from commercial power or processing plants
contain a large quantity of low-grade heat, Although thermoelectric
devices are not highly efficient, their use in exhaust stacks would not
require moving components and should not significantly increase the
pressure drop., State-of-the-art thermoelectric devices are suitable for
this application, The program proposed is designed to determine if this
relatively simple method can augment our energy supply with reasonable
economics,

Application of NASA Sensor and Teleoperator
Technology to Improved Mining and Mineral Resource Technology

One means of contributing to the safe and productive exploits of
underground mineral resources is to operate the underground mining
machinery and related transport equipment remotely., NASA has made a
significant contribution to sensor and teleoperator technology, and this pro-
blem statement covers an activity to develop concepts for systems suitable
to perform mining operations remotely,

Evaluate Mechanical, Physical
and Chemical Methods of Energy Storage

Energy often is either available or needed at the wrong time, in the
wrong place or in the wrong form or quality, Many of these supply/demand
mismatches of time, place, form and quality could be alleviated by appro-
priate methods of energy storage. This problem statement covers a pro-
gram to evaluate current and proposed mechanical, physical and chemical
methods of energy storage in order to establish future research and
development goals,

Delineation of Potential Societal Dislocations Resulting from
Efforts to Establish Energy Independence in the United States

There is an enormous potential for social, economic, political, and
demographic dislocations if the United States elects to mount a major
effort to become self-sufficient with respect to energy production., This
program would specify the parameters most likely to be impacted by a
program such as Project Independence. Cross-impacts and direction of

relationships also will be specified. The approach will involve bringing



together and synthesizing both existing analyses and some original studies
of the energy needs, productive potential and delivery systems of the
United States in order to predict the dislocations that can be expected to
occur with a full-scale effort to reach energy independence. This approach
then will be used to analyze population movements resulting from changes

in energy generating facilities in the U, 5,

These 18 problem statements are recommended for NASA's con-
sideration as part of their specific contribution to aviation research and

technology and, more generally, to the national energy requirements,



2. PORTABLE ENERGY TECHNOLOGY
ASSESSMENT



2. PORTABLE ENERGY TECHNOLOGY ASSESSMENT

This section deals with the technology assessment portion of the
project, or essentially the first half up through the publication of the
Workshop Proceedings Report. A data base was established at the begin-
ning of the program and used throughout. A description of this activity
and the products from it are discus sed in Section 2,1, Preparation and
Operation of the Workshop are discussed in Section 2.2. Written reports
by the 12 working groups of interdisciplinary participants attending at
the Monterey conference were the main product of that meeting, and they
are presented in Section 2,3 along with summaries of the working groups'

conclusions, recommendations and selected directions.,
2.1 ESTABLISHMENT OF THE PROJECT INFORMATION BASE

An information base was established for the support of subsequent
investigations for the Technology Assessment of Portable Energy Project.
The effort involved both the acquisition of pertinent information and data,
and the utilization of a computer based document control system, which
made the information quickly and readily available to the TRW, NASA,

and University teams.

TRW systematically reviewed its in-house data and utilized estab-
lished contacts in the industrial, consumer, government, and university
sectors to obtain additional information as required. The accumulation
of data continued during the course of the project in order to remain cog-

nizant of new information as it became available.

2.1.1 Scientific Document Control System

During the performance of the Techrology Assessment of Portable
Energy Project, the TRW Document Control System was utilized in the
establishment of the project information base. The system utilizes a
combination of several interrelated computer program modules. An
illustration of how the system was used on the project is presented in

Figure 2-1.

All data pertinent to the project were filed and indexed in a manner
which made retrieval of information on a particular subject very easy.

The computerized system enabled document retrieval from the central
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file by author, keyword/subject category, or originating agency/
corporation. For example, if information on methanol is required,
simply locking under the keyword ""methanol" will result in obtaining the
location of all documents {by accession number) containing information

on methanol.

Because of the inherently low cost of preparing computer listings,
several updates of the indexes were processed and made available to proj-
ect personnel. The updated index listing of 20 August 1974 was processed
directly on reproduction mats and working draft copies were prepared for
the Monterey Workshop of August 25-30. A final index listing will be pre-
pared at the conclusion of the project and submitted to NASA Ames Research
Center as a separate report. Further detailed descriptions and instruc-

tions on the use of the indexes will be included in the separate report.

2.1.2 Hardcopy Document File

The documentation amassed during the project was collected in a
central repository. Each document was filed sequentially based on the
project accession number. The file through 15 August 1964 was dupli-
cated and brought to the Monterey Workshop by TRW in accordance with
the direction of the NASA Project Monitor. This duplicate file was for-
warded to The University of Texas after the conclusion of the workshop.
Documentation amassed since the workshop will be duplicated and for-

warded to NASA Ames Research Center at the conclusion of the contract.
2.2 PREPARATION AND OPERATION OF WORKSHOFP

2.2.1 Workshop Objective

The objective of the workshop was to assess the portable energy
technology and the social impact of this technology in the 1980's and
1990's. Because of the potential interchangeability between different
forms of energy, it was immediately evident that the portable energy
problem could not be treated independent of the total energy situation.
Consequently, the workshop really addressed the overall energy situation
in the 1980-2000 time frame.

The workshop was designed as a forum for collecting and document-
ing a broad, comprehensive spectrum of attitudes and opinions regarding

these specific topics:
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e The most promising approaches or means of providing ade-
quate supplies of {portable) energy

e The critical issues, e.g., the social, environmental and
institutional impacts, associated with these approaches

® The near-term actions required to implement these approaches.

In dealing with these topics, the intention was to obtain a balance
between technical and social concerns. The purpose was to achieve a con-
sensus on approaches, issues and actions, to clearly identify wvalid differ-

ences of opinion.

An implicit, but real objective of the workshop was to conduct an

"experiment' on the use of behavioral science methodology in the opera-

tion of this kind of workshop — the assessment of both technology and the

related social impacts,

2,2.2 Workshop Approach

A group of competent people, representing a diverse cross section
of technical and social disciplines, was assembled; the group members
were asked to state their positions on the topics noted above. The approach
was personal — the participants were encouraged to speak for themselves
as individuals, as well as for the groups they represented, and to inter-
act with each other directly in exploring alternate approaches, critical
issues and recommended near-term actions. In other words, meaningful

dialog was initiated between people with different orientations.

The basic assumption was that with the right participants — people
who themselves have relevant information of the problem — the task in
running the workshop was to get them to express and share their opinions
as fully and openly as possible. It was expected that this approach would
not only lead to greater clarity and understanding of differing viewpoints,

but would also provide the basis for a meaningful consensus.

Background information for the workshop was provided in the form
of six scenarios, some two dozen potential actions, i.e., possible alter-
natives or means of supplying portable fuels, and a data bank of documents
related to the energy situation. Unfortunately, the background data were
not effectively utilized in the workshop, partly because of the basic work-

shop methodology, and partly because the participants, collectively,
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already possessed much of the data. An alternate methodology would
have been to employ an analytic approach involving planning against the
gscenarios. It was decided, however, to focus directly on the stated work-
shop objectives of identifying and synthesizing individual viewpoints on

approaches, issues, and near-term actions,.

To facilitate effective expression of individual viewpoints, the work-
shop was organized into small work groups of eight to ten people. Each
work group included a chairperson and a group process facilitator, and
the task was to deal directly with the stated workshop objectives. The
work groups met in a relatively unstructured and informal environment,
both in terms of physical arrangements and in terms of detailed agenda or
method of approaching the task. The rationale was that small groups in
an unstructured environment provides more discussion time for the par-
ticipants and permits the development of a higher level of mutual trust,
thereby increasing both the quantity and quality of personal expression

and interpersonal communication.

In order to integrate the results from each work group, periodic
reports of the discussion results were made to the total workshop. This
feedback was in two forms; written reports distributed to all participants
and verbal reports by the group chairpersons in meetings of all workshop
participants, The workshop also provided for informal cross-
communication between work groups during scheduled free time,

Preparation of the written reports was facilitated in several ways:

e The group chairperson was made explicitly responsible for
producing this documentation, and this was his or her primary

function.

e A time schedule was established for producing an interim re-
port and a first draft in each series of work group sessions.

e Secretarial support and a Xerox machine were provided in the
workshop control room.

The written reports provided feedback between work groups and also

served as in-process documentation of the workshop.

An additional element of the workshop design was the use of two sets

of small groups, A and B groups. The A groups met first and were
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homogeneous with respect to the participant's professional discipline and
orientation. These work groups met for approximately 1 day and then
reported to the entire workshop. The B groups, conversely, were hetro-
geneous with respect to professional discipline. The result was that each
participant worked first with people of similar orientations and then with

people of different orientations.

The rationale behind the A and B structuring was to clearly identify
and differentiate viewpoints of each discipline or interest area; then the
interests were mixed to explore the nature of the differences, identify
similarities, and develop a cross-discipline consensus. The two sets of
groups also provided an opportunity for participants to interact with more
people and insured that cross-discipline differences of opinion were

addressed.

Initially the same chairpersons were retained for both A and B work
groups. When the B groups met, it was apparent that the six chairpersons
had a large burden and arrangements were made for other participants to
. share the responsibility. For five groups the same chairperson was re-
tained for the entire workshop; having the same chairperson maintained a
sense of continuity through the A and B groups and may have been the best

approach.

Luncheon speakers were selected to provide an input to the workshop
on current U. S. energy policies as seen by higher levels of Government.
In this respect, they provided useful data. Unfortunately, time for an ade-
quate interchange between the speakers and the participants was not possi-
ble and consequently, their contributions were not well integrated into the

workshop process.

In running the workshop, a special effort was made to continually
focus attention on the objectives of the conference; the process for reach-
ing the objectives was not specified. The objectives were delineated in
the prework material, stated in the general sessions, and restated in the
work groups. (At the end of the workshop, several participants still did

not know what the purpose of the workshop was!'}

A consensus from participants with often opposing viewpoints was

gained by using the concept of ""differentiation and integration'". This
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concept deals with the process of change, in this case changing from
disagreement, argument, and adversary positions to mutual understanding

and joint support for common goals.

The first step is to achieve a full, complete, honest expression of
the extreme differences between the two parties — in fact, to increase the
polarity of the situation. The natural laws of human interaction seem to
be that once each person's position is fully expressed and each party feels
he has been fully heard, spontaneous change then occurs in the direction
of integration, acceptance, and consensus on some common position that
could not be seen or even predicted at the outset. The predictable aspect

of this process is the change and the tendency toward integration around

some common position.

It was assumed that differences of opinion are valuable and, in fact,
that conflict is valuable, in terms of promoting creative problem solving.
Another way of mechanizing the differentiation/integration process was

the use of homogeneous A groups and heterogeneous B groups.

In addition to the specific results of the workshop described in the
following sections of this report, several concomitant benefits became
apparent, First, it was clear in both the content and the emotional tone
of the second general session that a significant degree of mutual under-
standing, respect, acceptance, and agreement had taken place. Second,
a very real spirit of dedication and individual commitment was indicated
by many people working well beyond the scheduled time. Finally, in the
written critiques of the workshop, a number of specific statements
appeared that indicated a gene ral feeling of enlightenment, clarification,
and movement toward common ground. In terms of achieving a balance
between technological and social interests, the critiques indicated a new
awareness of technical issues by nontechnologists and social issues by

technologists.

One of the by-products of the workshop, perhaps equally as valuable
as the documentation itself, was the initiation of a new kind of relationship
between people. One person said the workshop 'provided a 'fabric' for
communication and dialog between extreme positions.'" A number of peo-
ple believed they obtained something valuable for themselves in terms of
new information, new insights, and new contacts with competent and con-

cerned human beings. -



2.2.3 Workshop Participants

The selection of participants was a key part of the workshop. The
basic criterion was to achieve a balance and competent representation
across a broad spectrum of disciplines and viewpoints. In the sense of

competence, people were chosen who were:
® Respected leaders in their fields
® Articulate and able to communicate
e Intelligent and informed about the issues
e Concerned for public interests
e Interested enough to spend a week working on the problem.

In terms of disciplines and orientations, candidate representatives

were selected from:

e Each major executive agency of the Federal Government
e The Federal Legislature

e Energy technologists — producers, research and development
people, and energy users

e Economists and financiers

e Environmentalists and public advocates
® Sociologists and political scientists

¢ The news media

The process of selecting and identifying candidates was a joint effort
by the NASA, TRW and University of Texas teams. NASA-Ames played a
major role in the selection and also in the actual process of inviting and
encouraging participants to attend. Several hundred people were consid-

ered; about 100 were invited; approximately 40 accepted and attended.

In retrospect, the balance between the various disciplines and view-
points was not as good as desired. Representation of the news media and
of working politicians and legislators was inadequate although most of the
participants were quite cognizant of the political process. Also, the de-
sirability of including members of the younger generation as working par-

ticipants was overloocked.
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2.2.4 Workshop Schedule

The detailed workshop schedule (Table 2-1) provided set times for
each activitjr — small work groups, report preparation, typing and repro-
duction, general sessions, free time, programmed lunches and special
events. This predetermined schedule was followed almost exactly; the
only exceptions were the rescheduling of some staff meetings, a 45 -minute
extension of the last general session on Thursday, and the addition of a
press conference on Friday. The times shown in Table 2-1 were the actual
times for the workshop;‘however, several groups worked beyond the sched-

uled quitting time.

The schedule provided a total of 8 hours for the A work groups, 11
hours for the B work groups, and 4-1/2 hours for the general reporting
sessions. Two afternoons provided free time and two luncheons with
speakers were arranged. It appeared that the schedule was reasonably

optimal, within the basic 5-day time constraint.

Arrangements for hotel accommodations, meals, and other ameni-
ties were an integral part of the workshop planning and operation. Schedule
lead time for the hotel necessitated precontract reservations which were
made about 6 months before the workshop. Detailed coordination of these
arrangements required the full-time involvement of one person. Arrange-
ments for participants' spouses were intentionally handled informally. No
program for wives was planned and no special recreation arrangements
were made. Instead, the wives of some of the TRW staff contacted the
other guests for informal get-together. The arrangement seemed to be

quite satisfactory.

2.2.5 Recommendations for Future Workshops

One of the purposes of the workshop was to experiment with a differ-
ent approach and structure for technology assessment conferences. Spe-
cifically, behavioral science methodology was assessed for its effective-
ness in this kind of program. At this time, the experiment appears
successful and some significant ways to improve the program were

determined.
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Table 2-1. Detailed Time Schedule

Sunday 3:00 - 6:00 Registration and Check-In

4:00 - 5:00 Staff Meeting — Facilitators, Technical
Representatives, and Workshop Leaders

6:00 - 7:00 General Session - Terrace Room I
Welcome — Bob Spraul and Al Worden
Keynote Address - Hans Mark

7:00 - 8:00 Reception — Terrace Room Patio

Monday 7:30 - 8:45 Staff Breakfast (Work Group Chairmen
and Facilitators)
g:00 - 9:30 General Session — Pebble Room
Introduction and Overview — LouJensen

Objectives of the Workshop
Schedule and Methodology
Work Group Assignments
Constraints /Scenarios

9:45 - 12:15 MA" Work Groups — Small Room as
Assigned

12:30 - 2:00 Host Lunch — Beach Room
Address — Al Weinberg

3:00 - 6:00 "A'"Work Groups — Prepare Interim
Status Report

6:00 8:15 Free Time and Dinner (no host)

6:00 - 8:30 Type and Repro Interim Reports and
Distribute to Work Groups

8:30 - 10:30 "A'"Work Groups

Summarize Results
Prepare Draft of Final "A" Group
Reports

10:30 - 12:00 Type and Repro Drafts of Final Reports
Tuesday 9:00 Distribute Draft Reports to Work Groups

9:00 - 10:15 "A" Work Groups

Finalize Reports
Critique Work Group Process



Table 2-1.
Tuesday 9:30 - 12:00
(cont. )
10:30 - 12:15
12:30 - 7:00
2:00 - 4:00
7:00. - 8:15
8:30 - 10:00
Wednesday 9:00 - 12:15
12:30 - 2:15
3:00 - 6:00
6:00 - 7:00
6:00 - 8:30
6:00 - 8:15
8:30 - 10:30
10:30 - 12:00
Thursday 9:00
9:00 - 10:15
9:30 - 12:00
10:30 - 1:00
1:00 ~ 5:00

Detailed Time Schedule (Cont.)

Type and Repro Final "A'"" Group Reports
and Distribute to all Participants

General Session — Pebble Room

Reports from 'A" Work Group
Chairmen
"B"Work Group Assignments

Lunch (no host) and Free Time for
Participants

"AN Work Group Chairmen edit/revise
reports as required, retype, and repro

Dimner (no host)

"B Work Groups

"B" Work Groups

Host Lunch — Beach Room
Address — Mike McCormack

"B Work Groups — Prepare Interim
Status Report

Staff Meeting

Type and Repro Interim Reports and
Distribute to Work Groups

Free Time and Dinner (no host)
"B'"Work Groups

Summarize Results
Prepare Draft of Final '"B" Group
Reports

Type and Repro Drafts of Final Reports
Distribute Draft Reports to Work Groups
"B" Work Groups

Finalize Reports
Critique Work Group Process

Type and Repro Final "B' Group
Reports and Distribute to All
Participants

General Session — Pebble Room

Reports from '"B" Work Group
Chairman

Lunch (no host) and Free Time for
Participants
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Table 2-1. Detailed Time Schedule (Cont.)

Thursda 2:00 - 4:00 "B Work Group Chairmen edit/revise
{cont.}) reports as required

3:00 - 4:00 Staff Meeting — Planning for Executive
Summary Session
5:00 - 9:00 Host Tour, Monterey Peninsula
Reception and Dinner — Carmel
10:00 - 12:00 Type and Repro "B" Work Group Report
as required
Friday 9:00 - 11;00 General Session — Pebble Room
Executive Summary
Al Worden, Workshop Leaders,

Group Chairmen

11:00 - 12:00 Press Conference — Group Chairmen,
Project Managers

12:00 Adjournment

The first area of improvement required is a clearer, more specific,
and more workable statement of the workshop objectives and better ad-
vance communications of these objectives to the participants. This would
require more pre-workshop discussion at all levels and in-depth identi-
fication of what, exactly, is desired. The practicality of accomplishing
the objectives in the time available should be thoroughly considered.

The most valuable kind of data the participants can provide is their own
attitudes, opinions and rationale; detailing, that could be better provided
by a technical study team, should be eliminated., Essentially, the stated
objectives should be realistic, useful and completely understood by all

participants,

It is recommended that the work group chairpérsons be more expli-
¢itly briefed on their roles and responsibilities and the methodology of
the workshop. They should be involved in the first staff meeting, for

example.

Greater effort should be expended on ensuring the right mix and

attendance of the participants necessary to meet the workshop objectives.
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A part of this issue concerns the guest speakers. There are two aspects
to this problem: (1) having the right mix, and (2) the conference impact in
terms of the message conveyed to the general public and the political
community. In terms of the mix problem, representation from the
legislative /political area, the news media, and the younger generation
was lacking. In future studies, the participant group should definitely
include some of the people who will be running the country in the time

frame being studied.

A large part of the public image of the conference is determined by
the story as published by the news media. Considerably more effort is
needed to ensure that the true picture of the conference emerges. One of
the key problems identified concerning the energy situation was that of
accurately communicating the key issues to the public. One way to effec-
tively communicate the workshop results to the public would be through
news media participation. Another would be to recognize what aspects of
the conference the media would be most sensitive to, e.g., the main
speakers, and then to ensure that these channels of communication reflect
the true conference meaning. A third mechanism is to give more. atten-
tion to press conferences and press releases. The conference leader and
participants should be directly involved in this process by perhaps writing

the releases and constructing the press statements.

One important recommendation is to greatly condense and summarize
any input data distributed to participants before the workshop. Experience
showed that virtually no one read any of the prework before the workshop.
Moreover, the material provided was far too detailed for the purpose in-
tended, and little was done to properly summarize what was presented.

As a guideline, not more than a dozen pages of information should be dis-
tributed preworkshop; this should be properly written and summarized for

busy people to assimilate.

Beyond the prework information, other input data used in the work-
shop should be much better organized, Emphasis should be on facts rather
than on speculations and opinions by people less competent than the partici-
pants themselves. It is suggested that some time in the workshop be de-
voted to 'data briefings' by selected participants who are especially knowl-
edgeable on the subject matter. If written data are provided, time should
be allotted in the workshop for reading and studying the material.
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In terms of secretarial support and the control room operation, an
important factor is the cooperation, commitment, and flexibility of the
staff, Four secretaries were adequate for the size of this job. This
allowed for a two-on and two-off shift arrangement during normal hours
with all four present to handle peak loads. Recommendations from the

four secretaries are as follows:

1. Better isolation and access control for the secretarial sup-
port area. Much confusion occurred when participants chose
to socialize in the control room.

2. Better coordination of input and output to the secretarial
area., One of the secretaries should be designated as coor-
dinator with the following responsibilities:

o Taking requests for typing and dictation

e Informing requestors of the time required to complete
the job

e Proofing typed material and Xeroxing the required copies
e Making the completed job available to requestor

e Answering phones and taking messages during peak
periods,

3. A Xerox machine with two-side printing and collating capa-
bilities would be very desirable,

2.3 WORKSHOP RESULTS, CONCLUSIONS AND RECOMMENDATIONS

These reports represent the principal formal product of the deliber-
ations of the workshop participant groups. They are presented here ¢ssen-
tially as they were prepared at the workshop. Editorial intrusion has been
limited to the correction of typographical errors and to the clarification
of some ambiguities in the texts that arose because of the severe time
constraints under which they were produced, Minority opinions and

reports are also presented along with the formal group reports.
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GROUP Al

ECONOMIC EXPANSION AND
INDUSTRIAL GROWTH

Thomas Jenkins CHAIRMAN
Orson Anderson
D.G. Levine
Stanford S. Penner
M.D. Schlesinger
G. Allen Smalley
Stan lierman TRW FACILITATOR

Howard E. Green TRW TECHNICAL SUPPORT

SCENARIO #1

The general theme characterizing the United States in

this portrayal of the future is economic expansion. A gen-
eral consensus existed in the society supporting economic
expansion and industrial growth. Although the society was
heavily oriented toward a service economy, "privatism"
characterized the economic structure. The supply and con-
sumption of energy were virtually unconstrained.

ENERGY CONSUMPTION

15

1985: 129.5 x 1077 Btu/year

15

1995: 195.0 x 1077 Btu/year



GROUP A-1
ECONOMIC EXPANSION AND INDUSTRIAL GROWTH

The scenario addressed by this group envisioned a future in which
total energy demands were markedly increased by both an increase in
population and continuing advances in the material standard of living in
this country, While at first glance this future would appear attractive,
a closer analysis of the implications of this scenario indicated that
meeting these demands would require not only a maximum effort to
increase domestic production but also a marked increase in energy
importation, primarily in the form of oil and natural gas. The effects
of the dramatic increase in domestic production required to meet these
demands might well cause social dislocations and government inter-
vention, while the increase in import requirements might result in

balance of payment problems and international tengions.

The scenario as presented was taken as an indication of projected
demands to 1995 and an attempt was made to match these demands‘against
potential supplies, both domestic and foreign, by considering available
energy sources, Disregarding economic and social limitations, the given
scepario cannot be rejected outright: full development of all conveivable
energy sources may yield the required 129.5 x 101% Btu by 1985 and,
with somewhat greater likelihood, 195 x 1015 Btu by 1995. The partici-
pants were, however, uncomfortable with the social and economic costs

that must be paid to reach the specified goals.

Also considered was another, somewhat similar supply and demand
case because a detailed portfolio was available of estimates for supply
categories and costs in a scenario which specifies a U.S. energy avail-
ability of 97 x 1015 Bty by 1985. On the basis of a discussion of the details
of this lower supply case, a number of stresses, were identified which
would be greatly exaggerated for the significantly higher supply required
for the given workshop scenario. These stresses included:

® Ability of the current financial establishment to handle the

capital requirements. These financial demands are several

times the current level of reinvestment to acquire and develop
new energy sources such as oil, coal, gas and uranium.
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e The financial investment requirement will be between a large
(5%) to an intolerable (15%) fraction of the GNP,

'@ Acquiring and training of a major labor force for new and
expanded resource development.

® A major strain upon the engineering and scientific communities
to attempt this substantial labor force expansion,

® Major relocations of people to sparsely populated areas of
Colorado, Wyoming, Montana, Utah and other new energy
producing areas,

e The possible direction of o0il and gas resources toward selective
end-use markets.

® A politically sensitive water resource reallocation to satisfy
energy resource and conversion facility developments. This
will be particularly acute in the Colorado River Basin and in
the northwestern coal fields,

® A crash program to expand fuel and energy transportation
systems, particularly railroads, pipelines, and electrical
transmission lines,

e lLarge foreign-trade deficits on energy fuels, even if as little
as 15% of the energy is imported.

e In case of foreign energy supply limitations, competition for
these supplies may lead to political problems with other
resource-deficient countries.

The impact of a crash R&D program on this energy scenario was

not properly evaluated, but clearly merits consideration., In general,

it was felt that development of technology for utilization of varicus energy
resources, including coal, shale, solar, etc., is very important to relieve
demands on the domestic supply and that concerted efforts should be made
in that direction immediately. However, it was noted that traditionally a
long lead time is required until the industrial base is built for such new
technologies. To facilitate such implementations in the future, new

legal, managerial, and institutional structures/interfaces may have to

be created,
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GROUP A2

ENVIRONMENTAL CONCERN AND
ECOLOGICAL PLANNING

Grant P. Thompson CHAIRMAN
Richard Chapman
Ida R. Hoos
Henry Johnson
Lester Lees
Laura Nader
George Pezdirtz
Jann West
Lee Ornella TRW FACILITATOR
Jack Blumenthal TRW TECHNICAL SUPPORT
Dick Wood NASA TECHNICAL SUPPORT

SCENARIQ #2

The general theme characterizing the United States in

this portrayal of the future is represented by increased
environmental concern and ecological planning. A general
consensus existed in the society supporting a nationa}l
environmental policy. Further, this solidarity directiy
affected other social institutions, such as the economy.
The consumption and production of energy were significantly
constrained in comparison to those levels characterizing
the 1960's and 1970's.

ENERGY CONSUMPT ION

1985: 112.7 x 10-° Btu/year

1995: 147.5 x 1015 Btu/year



GROUP A-2 :
ENVIRONMENTAL CONCERN AND ECOLOGICAL PLANNING

Introduction

Planning for the decade of the Eighties carries implicitly a plan
for the Nineties as well. Thus, if we expect or desire a particular future
twenty years hence, the strategies undertaken for the short-term must
be either expendable or, better', in harmony with that future. Group Two
has a relatively easy task from a technological and resource point of
view because energy demand is positioned to rise slowly., But the social
problems of achieving the scenario are difficult since it ultimately calls
upon public perceptions and actions to change. Human beings are con-
servative and the required changes have long lead times, Therefore,
the basic message drawn from the group deliberation is that planning

must be done now for low growth in the Nineties.

We considered the modest augmentation of supply which will be
required to reach 113 Q by 1985, Unfortunately, the most environmen-
tally acceptable means of energy production are the least likely to pro-
duce large amounts of energy by that time; conversely, the most pro-
ductive methods have the worst environmental insults associated with
them. Nonetheless, we urge early, heavy financing of private and public
research and development of clean energy sources (solar, wind, geo-
thermal, etc.) even though 1985 pay-off is low. We believe that this
research will free us from heavy continued dependence on the more
polluting forms of production (coal-based strategies or nuclear energy)

during the following decade.

Section I: Achieving the Scenario

A, Reaching 113 Q by 1985

Supply
The following table suggests the number of Q's of additional pro-
duction over the 1974 production (75 Q) which could be achieved by various

strategies.
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Use Solid Waste for Energy Production

Low estimate; Conversion of 60-70%
of the industrial, agricultural and
residential wastes currently collected, 2Q

High estimate: Conversion of 60-70%

of all solid wastes including agri-

cultural, forest, and other such wastes

not currently collected. 7Q

Enhanced Qil Production

QOuter Continental Shelf 20
Alaskan Qil 4 Q
Nuclear 20 Q
-Increased Oil Imports 0to 5+ Q
Solar and Geothermal l1to?2 Q

Coal (associated with massive land
reclamation, water and legal

problems) 15 Q
Natural gas¥ 00
Total Additional Q's 51 to 57+ QQ

This table illustrates that it is possible to supply 113 Q (or more by
1985 if the immense capital can be generated. As a rmeasure of the capital
requirements, the NPC#* has estimated a total cost of $600 billion to
increase production to 129 Q by 1985; the cost curve is not linear, but the

cost is at least double current capital investment ($18 billion/year).

Demand

The NPC growth curve predicts a 1985 energy demand of 129 Q.
To achieve the needed savings of 16 Q (129 - 113 = 16 ), we must con-

currently undertake a series of conservation actions:

#*Even zero growth of natural gas production will require a major capital
investment to maintain 1975 levels,

#*¥National Petroleum Council,

28



1. Increase the average miles per gallon
of the automobile fleet from the 1973
figure of 13 mpg to 26 mpg. * 5 Q's saved

2. Resgidential and commercial conservation
{(insulation, heat pumps, lower lighting
and heating standards, etc.). 8 Q's saved

3. Industrial (more efficient processes,
new processes, technologies, etc.). 4 Q's saved

B. Reaching 138 Q by 1995 17 Q's saved

1. Basic Assumption

2%/year growth in energy use per capita, or an increase of
about 25 Q from the '"base level' of 113 Q attained in 1985,

2. Supply AQ:/1985-1995

01l (OCK)%sk 6

Solar/Thermal and Geothermal 5-10

Coal 7

0Oil Shale (in situ) 2-4
20-27 ©

Thus, it is technically possible to satisfy a level of U.S. energy
comsumption of about 138 Q by 1995 without increasing nuclear electric
power generation above the 1985 level; provided, however, that the neces-
sary steps are taken in the decade 1975-1985 to prepare the way for a

large- scale utilization of solar/thermal and geothermal energy sources.

Section II. Evaluating the Strategies

Some of the strategies which have been suggested for achieving the

scenario are viewed with favor by the group. They include:
1) Conservation

2) Improved efficiency of use

*This would require, given present technology, a relaxation of the nitrogen
oxide standards contained in the Clean Air Act Amendments from 0, 4
grams per mile to 2.0 grams per mile. This violates our given scenario.

#%Quter Continental Shelf.
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3) Energy from solid waste and recycling
4) Solar energy
5) | Geothermal energy
6) Exotic energy forms (wind, thermal gradients, biological, etc. )
On the other hand, there was concern about:
1) Nuclear
e Waste disposal
e Safety of operations
e Vulnerability to terrorists
e Diversion of nuclear materials
2) Coal
e Oxides of sulfur in gases
e Residuals from sulfur oxide removal
® Mining techniques
3) Increase domestic oil production
o. Spills (tanker traffic)
o Low level leakage
4) Multinational Corporations
e Divided loyalties

Because conservation is viewed by our group to be uniquely suitable
for an environmentally conscious world, we attempted to examine some
of the positive and negative aspects of that strategy, as well as some of

the near-term actions which would assist bringing it about.
Positive benefits and supporting groups:

e Conservation of the '"leak- stopping' variety is good business
since it cuts costs.

e Retrofitting and rebuilding will create economic opportunities
for both labor and capital.
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Conservation provides a means of ''earning' energy which has
virtually no residual effects; in particular, it provides an
extremely attractive alternative when compared with a nuclear
future.

Supporting groups include conservation organizations, certain
business, affluent, educated public.

Negative factors and blocking groups:

Inertia and drag caused by existing large capital investments
in older technologies.

Fear of work mix dislocations such as shorter work weeks,

Fear by interests which faced short-term harm, such as
certain unions and certain businesses.

‘Blocking groups include those groups which fear short-term

harm and a number of large government agencies which have
a stake in continued growth of certain technologies,

Near term actions which would help to meet goal:

Deregulation of natural gas prices.
i

Full cost pricing of all energy forms
Government subsidy for emerging conserving technologies.
Broad scale private and public efforts to change the ethic con-

cerning energy and material use; public information and public
education,

Similarly, on the supply side, solar energy was viewed to be the

most promising technology for large-scale support.

Positive benefits:

Non- polluting energy source.

The developed technology may be exported as foreign aid, for
balance of payments or to prevent the spread of nuclear tech-
nology to less stable governments.

Allows local or district energy production, adding to system
reliability.

Negative factors:

High initial cost.

No solar-electrical technology now exists at economic costs,
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e No solar-cooling technology now exists at economic costs.
® Building trades and lenders are conservative, obstructing change,

Section III, A Special Word About Nuclear Energy

Nuclear power attracted particular concern, The problems asso-
ciated with nuclear power generation are great, Even though nuclear
technology seemed to be the most readily achievable gource of power,
this advantage was offset by the many negative aspects. It was urged that
one strategy which could be followed would be to rise up to no more than
20 Q of nuclear power by 1985 (and less if oil imports or strong conser-
vation measures could be imposed) while solar, geothermal and other
clean technologies were heavily supported. Then, new nuclear plants
beyond 1985 might not be necessary, and existing plants could be phased

out at the end of their economic lives,

Almost half of the group felt so strongly about nuclear power that
they called for a moratorium on all further construction of nuclear
fission plants substituting stronger conservation measures and reliance
on oil imports and coal, This group sees plants as unsafe, unnecessary,
and unreliable, Major safety problems having to do with waste, fuel
reprocessing, sabotage, terrorism, and competent management are
basically insolvable due to the nature of human beings. Therefore, this
group recommends the phasing out of all nuclear plants which at the
present time produce only a very small part of the nation's energy needs,
These needs can be covered by immediate implementation of conservation
plans to cover both consumer and industrial processes, and the use of
oil, gas, coal, and limited use of solar and geothermal energy. There
are many examples of problems inherent in the unreliable performance
of nuclear plants., There are many plants that have been shut down for
long periods, and the long term requirements and costs of repair to such
plants have been recognized as serious problems by utilities experts.
The nation has yet to recoup from these plants the amount of energy used

to develop them.,

This part of the groups does not support the position that reliance
on nuclear power plants should continue in the short term or until other

alternatives become available, and for good psychological and sociological
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reasons. Cultural change in the United States is more likely to come
about through stress, as illustrated by last winter's energy crunch,
Only by removing the reliance on nuclear, by completely phasing out
the present plants can we phase in solar, geothermal, or anything else.
Phasing out nuclear provides higher priority and incentive for exploring
alternatives which to date have not been sufficiently explored because
nuclear plants have been, wrongly in our judgment, presented as a pan-

acea for energy needs,

The economic system that would accompany such plans would be a
no waste (not no growth) 2% a year growth that emphasizes growth in
quality, not in trinkets, that would redirect the construction industry
from building office buildings to building homes to meet the shortage,
that would redirect banks from investments in multinational corporations
to funneling them back into the poorer sectors, that would encourage
growth in services in the health and cultural areas. Project Independence
would be seen in the full, Multinational corporations would be reevaluated
as to their divided loyalties and as beyond the reach of every nation's law,
The reality of having to buy uranium from other countries to meet the
needs of nuclear plants would lead us to reevaluate our position vis a vis

oil.

Section IV: A Special Work about Multinational Corporations

The role of the multinational corporation in the world of transpor-
tation and energy supply/consumption will be far from clear in 1985, In
1975, the largest 15 multinationals had gross “"national” products that
were larger than all except the 15 largest nations. General Motors had
a "GNP" larger then Belgium and several major countries in South
America. Their production and social influence is often on a par with
governments. Multinational Corporations are legal entities beyond the
legal reach of any single government or of any existing world govern-
ment, They are non-representative superorganizations which will have

a significant impact on global energy management.

Two possible roles for the growing number of multinational corpor-

ations will likely be clearer in the late 1980's.
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In the positive role they could provide an efficient mechanism for
management of global energy and global resources. Without the traditional
inertia of government bureaucracy, they could provide the global networks
for information- interactions which no world government will be in the
position to match in this centry. Enlightened management of MNC's
could adopt the current motto of China -- TO SERVE THE PECPLE; as

a necessary alternative to a purely profit motive.

The negative aspects of multinational corporations lay in the dangers
seen by a growing number of those who have lost faith and confidence in
SUPER ORGANIZATIONS and are suspicious of the evil in MNC's., In the
negative aspect some MNC's could be turning the planet into a company
store by 1985 with over two billion employees- consumers who are totally
dependent upon the legally untouchable MNC's for their livelihood and very

existence,

Section V: An Alternative Future for 1995

To promote the notion of Zero Energy Growth (ZEG) is merely to
apply to the consumption and production of energy the same brake on
exponentiality that has been applied with some success to population
growth and which is gaining support in this country and abroad. Implicit
in the idea of ZEG is the recognization that energy is not an isolated, self-
contained entity, To treat it as such, and to utilize only criteria of tech-
nical or even economic feasibility is to ignore and perhaps violate other
important desiderata. What is at stake and must be taken into account is
the total social environment; for this, the ZEG policy provides a course
of rational action. The possibility or desirability of achieving ZEG was
not shared by all members of the group, for these members not convinced

by a ZEG world, a 2% growth rate appears more believable.
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GROUP A3
INCREASED GOVERNMENTAL PLANNING

Stanford Field CHAIRMAN
Gerald W. Braun
Kenneth Brunot
Walter Hausz
James S. kane
Stanley Z. Mack
Mike Korenich TRW FACILITATOR
Neal Richardson TRW TECHNICAL SUPPORT
Jerry Winter NASA TECHNICAL SUPPORT

SCENARIO #3

The portrayal of the future. United States represented
in this scenario is one characterized by increased govern-
mental planning. The major effort at all levels of govern-
ment in this society was an expansion of programs to pro-
duce equality of educational and economic opportunity. As
the goals of these efforts become realized, the demand for
energy was increased. This effect owes to the positive
relationship between socio-economic status and energy
consumption.

ENERGY CONSUMPTION

1985: 107.7 x 10%° Btu/year
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1995: 145.3 x 107" Btu/year



GROUP A-3
INCREASED GOVERNMENTAL PLANNING

}_X_g_reed Action Items

ENERGY SELF-SUFFICIENCY IS A NATIONAL GOAL

1. Resource Recovery

a.

b-

Self- sufficiency is to change from 20% energy imports (40%
o0il energy) now to 5 to 10% imports by 1990.

Amend environmental protection law to allow more time for

full implementation of clean air standards  goal of aiding

self- sufficiency.

+ Balance payments

+ International political stability

- Energy costs

- Environmental costs

+ Provides jobs at low skills levels

Recommend floor under the price of imported energy (constant
dollars) to allow competitive domestic sources to be developed.
Stable tariff for 25 years.

+ Greater confidence throughout economy

- Costs more if foreign prices of oil drop to pre-embargo levels
+ Energy consuming nations

- Qil producing nations

EDRA* to be major participant in cost sharing to develop means
for insuring that new technology goes from research to commer-

cial status (cost sharing method).

End at commercial or scaleable scaleable size from demonstra-
tion plant.

+ Accelerates technology transfer

*Energy Research and Development Agency.
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2.

36

i-

Assure adequate domestic uranium supplies and enrichment
facilities and fuel cycle facilities for self- sufficiency,

Deregulate wellhead price on new natural gas.

Government should address problem of obtaining capital for
gignificant increase in electricity, coal, nuclear capacity.

Use eminent domain to obtain land for coal slurry pipelines.

Recommend that national needs take precedence over states
rights in energy matters,

Resource Use

a,

Priority uses for natural gas are, 1) petrochemical, 2) res-
idential, 3) commercial, and 4) other -- government should
establish priorities of supplies in this order.

Autos manufactured in or imported to U. S, should achieve
20 mpg on highway cycle after 197X; relax NOx to 2 gm/mi.

Speed implementation of electrified mass transit systems in
urban areas.,

Prevent institutional (e.g,, regulatory agencies) interests
from blocking efficient transportation.

Government should impose standards for minimizing energy
losses in commercial and residential buildings.

Federal government should specify land and water use planning
on state or regional basis to be more cognizant of the energy
requirements,

Research and Development

2.

b.
c.

d.

ERDA should lead development of electric car as goal. Encour-
age production of special purpose urban vehicle,

" Accelerate R&D on nuclear waste disposal,

Accelerate R&D on SC)2 removal (sulfur remowval).

Federal energy R&D policy should take heed of regionally
specific opportunities.,

Recommend FEA/ERDA to be combined into Department of Natural
Resources that is headed by cabinet level secretary to plan for short
and long range problems (constraints in manpower, materials, etc,)
and to provide some priority for the necessary R&D.

+ World stability

t+ Deollar stronger

+ U.S. regains former strength



GROUP A4
TECNOLOGICAL ADVANCES

Arnold Goldburg CHAIRMAN
Richard B. Ault
Myron Miller
Timothy Nulty
R.R. Robinson
A.0. Tischler
Joe Ruebel TRW FACILITATOR
Dave Pinkerton ~ TRW TECHNICAL SUPPORT
Mark Waters NASA TECHNICAL SUPPORT

SCENARIO #4

Technological domination and advances characterize this
portrayal of the future United States. In a sense this sce-
nario represents most optimistic representation of the future
society. Technological advances were impacting all the
social institutions, especially the economy. The efficient
production of goods and services were high. The production
of energy was more efficient than in the past, and the demand
for energy was virtually congruent with the supply.

ENERGY CONSUMPTION

015

1885: 112.1 x 1 Btu/year

1995: 151.9 x 101° Btu/year



Scenario

GROUP A-4
TECHNOLOQGICAL ADVANCES

The workshop group A-4 decided that the Technological Advances

scenario was deficient in these respects:

1.

No recognition was taken of, nor data provided on the world
situation, which may, in fact, be controlling.

The 1985- 1995 time period was too near term for long-range
solutions.

The 7- 8% unemployment rate would lead to significant political
changes. Privateness of citizenry would be inconsistent with

- the likely political changes.

The necessary 5% average growth in real GNP for Scenario 4
probably could not be achieved; since we are now in a zero
growth period, a higher rate of 6- 8% would have to be achieved
in some sustained period; this would be phenomenal.

The possibility of climatological change affecting temperature
and food production was not included,

An additional constraint set was necessary to evaluate the
action options.

The first and last deficiencies were remedied by the group by the

adoption of an overlay of moderate Project Independence requirements:

Specifially, that the domestic crude production and that import crude

remained at their respective 1971 levels of 20.5 Q and 11. 8 Q.

Group A-4 determined the most promising approaches by a matrix

analysis on '"Technical Possibility", rAddition to Assured Reservoir' and

"Cost' on a weighting scale of 1 to 3, 1 being good and 3 being poor.

. Priority Matrix

Technical Addition to
Possibility Assured Reservoir Cost Total
Synthetic Fuels 2 1 3 6
Redistributed Energy 2 2 1 5
Conservation/Efficiency 1 3 1 5
More Domestic 1 1 2 4
New Domestic 3 1 3 7
Imports 1 3 2 &
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From this priority matrix, it is seen that more domestic energy
from conventional sources is first in promise. In the 1985 pericd, this
would be with emphasis on oil and gas production and in the 1995 period

on coal and nuclear.

Conservation, although having a good matrix score, was not con-
sidered to be a major factor in balancing the energy supply and demand

requirements because of its small effect on the assured reservoir.

Next in promise would be the synthetic fuel option with redistribution
of energy as a subset following on the availability of synthetic fuels. In
synthetic fuels, the possibility of liquid hydrogen was determined to be
beyond the 1995 time period. This was determined because of the massive
infrastructure required in the logistics of the distribution and supply

system,

New domestic sources were given the lowest priority due to tech-
nological questions and cost. Imports were put last because of the lack

of assured supply.

In the exploitation of domestic reserves, these positive and negative

factors were noted:

0Oil and Gas 1985

Positive Negative
Known technologies Diminishing reserves
Widest applicability Environmental problems

Buys time

Only way to go

Coal 1995
Positive Negative
Large reservoirs Environment
Reclamation
Transportation
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Nuclear 1995

Positive Negative
lLarge reservoirs Environment
Safety

Disposal of radioactive wastes

Security of nuclear materials

In the pursuit of the synthetic fuels option, these positive and

negative factors were noted:

Synthetic Fuels 1995

Positive Negative
Plentiful supply via Cost

domestic coal .
Environment

Use existing logistic

L2 Water requirements
and engine infrastructure !

Major plants are undemonstrated
Wasteful of coal Btu's
Sulfur and ash disposal

Necessary Actions

Since Scenario 4 presupposes a 1995 Transportation Sector Energy
requirement of 34 Q and a petrochemical demand of 4 Q, = 38 Q total,
with the presupposed supply of petroleum of 32.3 Q under the A-4 modi-
fied Project Independence described above, it is necessary to provide
for the additional demand of 6 Q from synthetic fuels. This can be done
for an investment of some thirty billion dollars, say forty billion, or
approximately two billion dollars per year. This, it must be remembered,

is just for synthetic fuels.

Group A-4 was of the opinion that the problems of raising the total
dollars for financing the total energy picture of the future were so large
as to far outweigh the considerations of particular strategies, The point
is that such large sums however raised -- whether by direct taxation or
by increased utility rates -- are a form of taxation and therefore require
some form of representation in the decisions as to how and why they should
be spent, The projected GNP growth (5%) will be necessary for achiev-

ments in this area without significant dislocations such as inflation.

39



In determining which steps should be taken for implementation of
a Synthetics Fuel Plant, group A-4 suggests a pilot plant/systems
approach, The systems approach is necessary to avoid being wasteful
of coal- contained Btu's, That is, there is a coal availability/synthetic
fuel supply/engine cycle consumption system which optimizes cost and

energy efficiency,

When such a systems study indicates which synthetic processes
should be pursued, pilot plants should be built before large full-scale
plants to assure the validity of the technology, i.e., to avoid the pitfalls

of the nuclear breeder reactor program.

To carry out the full- scale demonstration system, the military

sector offers these advantages:
1. The military sector can accept a noneconcmic assignment,

2. The military sector provides a separate arena in which to
test production and use.

3, The military sector can carry out a dedicated program mare

easily than in the civil sector.

Whereas the civil sector, the demonstration plant would be limited
to the fuels in current use because of the requirement for minimum dis-
location to the civil economy for such a demonstration test, The govern-
ment could provide the financial incentive by providing the necessary level

of price support to the producers.
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GROUP A5
LARGE SCALE ECONOMIC RECESSION

George W. Morgenthaler CHAIRMAN
$.J. Beaubien
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Larry D. Hartwig
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Wallace W. Wilson
Berk Fragner TRW FACILITATOR
Birch Matthews TRW TECHNICAL SUPPORT
Paul Johnson  NASA TECHNICAL SUPPORT

SCENARIGC #5

The general theme characterizing this representation
of the future United States is large scale economic reces-
sion. There existed in the early 1980's an inflationary
spiral and a breakdown in the international monetary sys-
tem. "Privatism" continued to characterize the economic
structure although some restrictions were placed on the
conduct of business. A number of public works projects,
including environmental restoration, were initiated during
this period to stimulate the economy. This task was all
the more difficult owing to scarcities of energy and
other resources, as well as significant international com-
petition for them.

ENERGY CONSUMPTION

15

1985: 67.1 x 107~ Btu/year

1995: 103.0 x 1015 Btu/year



GROUP A-5
LARGE-SCALE ECONOMIC RECESSION

Scenario Development Status of the Economy - 1985

Data furnished to define the U.S. economy in 1985, as compared

with actual 1970 figures, clearly represent a very major recession

or a significant depression (negative GNP growth). Per capita

energy consumption in 1985 is reported to be about 15% below

1970 experience, implying:

® A 'no growth'' economy, over the 10 year period, 1975/1985,
coupled with conservation measures which also reduced energy
consumption, It was recognized that many, particularly the

_young, might prefer ''no growth' to continued high per capita
Btu expenditures.

e A very significant ""'shock effect" due to the reversing of previous
long- term growth patterns in energy consumption: these patterns
have persisted through a previous long U.S. growth history under
varying economic conditions.

¢ We asked '"How did the U, S, economy find itself in this condition
in 1985?" The group felt that the rapid application of high con-
servation measures and high energy costs caused the per capita
drop. A lack of a strong governmental plan for increased supply,
and thus a recharging of the economy for continued growth, '
resulted in the depression,

Such economies and conservation in the utilizat on of energy fuels

(~16 Q or 8 MMB/D crude 0il equivalent} can technically and cul-

trually be accomplished, but there is doubt that this apparent no-

growth trend, coupled with such economies of consumption as would

reflect a net 15% reduction in per capita consumption, could occur

without major adverse consegquences to the economy (Table 1).

It would appear that the decline in per capita energy consumption
over the period 1975-1985 is demand limited, not supply limited.
Energy reduction measures have been adopted in all markets, not
so much for reasons of the ‘'conservation ethic' as for price. The
Scenario demand of 67 Q is achievable with domestic supplies, but
demand has not warranted the production effort to fully exclude
imports, (Figure 1 portrays other countries, such as Sweden and
Canada, with a high standard of living but with lower per capita

energy consumption than the U, S,)
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Table 1. Per Capita Energy Consumption

Scenario #5

Per Capita Btu

Year Population Energy Consumption Consumption
1950 151 x 10° 34 x 1515 Btu/year .23 x 107 Btu/yr
+50%
1970 203 x 106 69 x 1015'Btu/year L34 x 109 Btu/yr
-15%
6 15 9
1985 228 x 10 67 x 107~ Btu/year .29 x 10° Btu/yr
+50%
6 15 9
1995 241 x 10 103 x 1077 Btu/year .42 x 10° Btu/yr
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It is antiticpated that the 1985 U.S. economy would be affected {or
impacted) by this set of circumstances in ways which in part would
parallel the 1929- 1935 depression - for example, in the Great
Depression of the '30's unemployment reached 25% and in our
Scenario an unemployment level of 15% was experienced. But in
other aspects the effects would be entirely different. For example,
conventional Keynsian economic remedies such as deficit spending
would only complicate the problem by adding to inflationary pres-
sures, because energy fuel shortages would limit industrial pro-
duction. We would expect, however, the following general effects
to prevail:

e A return to more conservative economic policies, especially as
to consumer spending and investment in capital items.

e Some significant return to isolationism in international affairs,

e Significant monetary deflation in the short run, and pos sibly
long term, unless deficit spending is overdone.

e Minimum international trade as a result of the failure of inter-
national monetary policies,

We anticipate that widespread unrest causes the government to

invoke regulative and legislative action to increase domestic

energy supply --in an effort to bring lower cost energy into the

system and stimulate the economy., Resources are allocated to
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facilitate energy industry expansion. Tax and loan guarantee
incentives are devised, On the other hand, price controls are
leveled at the energy industries to insure that return on capital,

while attractive, will not be excessive,

While environmental controls on air and water quality are stoutly
defended, temporary exceptions are granted to encourage rapid
expansion of coal use. Coal gas, shale oil and nuclear expansion
are encouraged. In the latter respect, siting laws require regional
acceptance of nuclear power plants, The government increases the

acreage let to bid for oil and gas exploration,

Laws are enacted to protect investors against major losses due to

fluctuations in world oil prices,

Data provided for the 1995 economic conditions reflect a significant
improvement over 1985, largely exemplified by reduction in
unemployment from 15% to 8%, and a marked gain in per capita
energy consumption. This latter gain is equivalent to a resumption
of the historical long-term average annual growth rate of about 4%
per year. We would anticipate that a part of the overall increase

in energy fuel consumption reflects a "catch-up' situation over the
latter part of the ten-year period., The fact that such growth in
energy consumption could have occurred also reflects the successful

results of the development of new sources of supply.

Status of Capital and Investment Markets within Scenario #5

A, Internal/Domestic

e Near panic exists in the money market,
e Capital becomes available only to low-risk basic industries.
e Restrictive government fiscal and monetary controls.

e Capital expenditures by private industry made only on a
maintenance or replacement basis because new capacity
not needed.

e Because of liquidity problems in the money markets, govern-
ment financing is necessary to support private industry of
national importance in an effort to seek real output gains for
industries,



B,

External/International

Deterioration and near breakdown of the international
monetary system.,

Government restrictions on imports and exports and contrel
of foreign investment activities,

International trade becomes raw materials oriented and
large trade deficits result.

Governments put emphasis on reducing trade deficits and
balance of payments deficits and take 'inward looking"
attitudes,

III., Answers to Questions in Syllabus for Scenario #5

A,

Most Promising Approach(s)

What do you believe are the most promising alternative

approaches (potential actions) to insure adequate supplies

of transportation energy in the 1980's and 1990's?

1.

2.

(In your view, what is an "'adequate supply''?)

e An adequate supply of energy, as viewed from the midist
of a severe depression would be considerably higher than
the 67 Q specified as the consumption in 1985. The exact
amount is somewhat indeterminate but, qualitatively, it
would be described as sustaining a life style something
like that of 1974 (but obtained without danger of foreign
blackmail)and enhancing a recovery from the depression
but, perhaps, restrained by U, S. commitments to the
have- not populations of the world. Quantitatively, a
value of 90 Q would probably be an adequate energy supply
in 1985. An adequate supply for transportation energy
would be about 25% of the total energy consumption, com-
posed almost entirely of hydrocarbon fuels, although
economic recovery might dictate a lower percentage for
a few years,

(What specific approach(s) do you see as being most pro-
mising, who would be involved in implementing them, and

what is the implementation time table?)

(What is the nature of the research and development
required?)

(What other actions, e.g,, legislative or administrative,
are necessary?)

(What individuals or organizations should be responsible,
i.e., have the lead, for implementation?)
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6.

e Development of the increased energy supply should, to

the maximum extent possible, be carried out by private
industry with private investment funds, but extensive
government action will be required in this scenario, In
a severe depression, private funds will be available only
for low-risk, rapid return investment (which the energy
expansion is not), Recommended government actions
include:

R&D, through construction of full- scale-demonstration
plants, for coal and oil shale processing into portable
fuels.

Incentives for private capital investment, such as:
- Changes in tax laws
- Guaranteed loans

- Guaranteed prices and markets - deregulated
wellhead gas prices and a floor under oil prices.

- Subsidies

- Leadership in increasing productivity (e. g.,
reduced feather bedding}

- Relaxed environmental restraints, reduced leasing
red tape, etc.

Energy expansion should be supported in a wide variety
of areas, Primary emphasis in this scenario should be
on relatively low- risk approaches, which include coal
(with stack gas scrubbing), coal gasification, coal lique-
faction, shale oil and nuclear {(thermal)., Some effort
should also go into further-term approaches, such as
solar (biological), solar (direct) and, perhaps, under-
ground nuclear explosions (for in situ shale oil conver-
sion). In some of the processes, notably coal gasification
and liquefaction, there may be a need for government
action to obtain priorities for plant equipment such as
high- temperature, high- pressure vessels. A rapid rate
of implementation, as recommended, may require such
a government- enforced priority system

{(What is the expected development cost and capital invest-
ment required?)

e High -- probably higher than estimated in the Workshop

source material,

7. {What is the expected amount and unit cost of energy

attainable?)



8.

e The "adequate supply" proposed is attainable, but the
cost per Btu will be high, Government action to reduce
investment risk will permit a lower acceptable return on
investment, thereby reducing energy unit cost relative to
what it would be without government action.

(What is the expected impact on future aviation and inter-
modal transportation research and technology?)

o The suggested approaches to increasing energy supply
will result in a broad range of available fuels. No unique
impact will be imposed on aviation or other transportation
modes,

Advantages and Positive Factors of Recommended Solution
for Scenario #5

The major advantages or positive factors in the recommended

solution are:

l-

2,

Strong government action will unify the nation in the time
of crisig,

The balanced program of Government taking the lead but
through private industry channels as in Defense, Space,
Mining, Agriculture, Transportation, etc., preserves the
free enterprise system while at the same time meeting
immediately critical demands and energy needs for the

U, S. public interest. Thus, the strengths of free entexr-
prise, competition, rapid response, timely introduction
of innovation, eifficiency, are preserved for future
challenges.

The solution recommended is achievable. The increased
use of coal and nuclear energy sources is an achievable

goal to rapidly relclaim a desired standard of life. Pro-
posed actions are technologically feasible within a relatively
short period of time and without enormous risks,

Finally, they are targets which can be achieved with our
own domestic sources, thus potentially implementing Project
Independence even while enduring a harsh recession.

Adverse Aspects and Blocking Forces of Recommended Actions

Government leadership to increase productivity and minimize

environmental constraints may result in:

1.

Political - Labor unions will strongly resist government
intervention in an area traditionally sensitive with most
union leadership. Erection of coal based synthetic fuel
plants will displace miners. This would probably delay
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implementation of any proposed legislation in this area
related to, say, synthetic fuels production. Productivity
increases associated with energy conservation efforts
would appear as a threat to the unions' leadership and

perhaps their very existence,

Technical - Lack of heavy wall steel plate fabrication
capacity (domestic and foreign) could slow any schedule
for development of a synthetic fuels industry by 1995.
Similarly, some steel alloying elements (e.g., chromium)
could be in short supply. In addition, the U, S. is depen-
dent upon importing some or all of these alloying elements,
Embargos similar to the Arab Oil Embargo could severely
hinder development of a synthetic fuels industry. Con-
straints would be largely in program schedule delays.
Foreign suppliers of alloying elements and fabricators of
plate could impede or stop deliveries to the U.S. for
economic or political reasons.

Environmentalism - It is anticipated that national resistance
will be encountered from environmental groups when any
relaxation of pollution control standards (permanent and/or
temporary) is proposed to implement or facilitate a buildup
in energy production,

Regionalism - Local interests for parochial reasons will
resist certain activities associated with increased energy
production., For example, nuclear plant sitings will
undoubtedly meet strong regional resistance as well as
national environmental concern. Similarly, although
Easterners may favor oil shale development, Colorado
residents would strongly resist this particular approach
to developing energy production.

Both environmentalism and regionalism would have a delay-
ing effect on the overall program through prolonged political
and legal actions.

Necessary Near- Term Actions

1‘

{(What does it take to sell the approach to those who would
support it?)

¢ The American people have always responded to crises
that they understood and wherein they saw an action plan
which gave them the confidence of success. Then they
were willing to sacrifice and do great things. The energy
shortages and the consequent impact on our economy and
our life style must be thoroughly explained, and every-
one's involvement must be achieved, Methods for doing
this will include TV, movies, textbooks, magazines and
newspapers., However, it is tragic, and must be changed,
that our public education system through High School



IV,

does not include the use of concepts of finite world use

of irreplaceable resources and perhaps the use of models
for trading off various energy policies, This use of
models within the education system may be one of the
best applications,

2. (What does it take to counter the opposition?)

e The opposition will be those who feel that the change will
put them in jeopardy or who feel that their property or
equity will be diminished equity will be diminished un-
farily by the change. Examples might be union members
who feel they will suffer from increased productivity or
private investors in energy companies who feel that they
have risked their capital, and the action of increased
environmental controls or changes in plant processes to
conserve energy will penalize their investment unfairly.
Thus, to avoid opposition, we must have programs at
public expense to pay for the dislocation or inequities
and fairly deal with those who will be penalized for
changes made in the naticnal interest. We do have
such laws for property condemnation acts to permit
public works such as highways.

Evaluation of tHe Workshop Effort, Recommendations, Conclusions,
Etc,

A, Caveats -- The ability to model the stock market has failed
because it is apparently a completely random process. The
question was raised whether energy policy study with models
could succeed because of its complexity. The group thought
that one can model actions of industry and government {although

not the stock market),
B. Sensitivities
e Data are not precise, qualiftative only.
e Small changes on data may have extreme impact on output.

e Ultimate solutions are unpredictable so some effort on
high- risk items is justified.

C. Resolutions of Issues -- How shall we resolve basic issues?

Good of nation vs. good of region -- handled by existing political

process (legislative and judicial) -- provide full information.
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Evaluation of Process
s Participant input to content of workshop in advance.

e Literature (bibliography) recommendation by participants
in advance for general distribution,

e Lack of insight/articulation of why NASA is sponsoring
(and why charge for personal follow- on action),

¢ Unclear as to NASA ''charter™ (in particular re-energy),
e Clearer use of scenario.
e Lack of information regarding 1974- 1985,

e Not all participants received workshop book with enough
lead time.

® Question use of scenario in A group -- perhaps only in
B group.

e Limited time to deal with subject,
e Rating 1-10 compared to other workshops -- 6-7

e Technical and economic data base is same for all -- should
vary dependent on scenario,
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~ SCENARIO #6

The general theme characterizing this portrayal of
future United States is international disarray. The eco-
nomic and political policies discussed in this scenario
resulted in the assumption by the United States of an
increasingly isolationist stance in the 1980's and 1990's.
The United States Middle East policy was an ambiguous one
aimed at placating the Arabs and Israelis while pleasing
neither. Accordingly the Arabs again utilized an oil boy-
cott to influence world opinion with the result that the
United States placed primary importance on the domestic
development of energy. Diverse production strategies were
employed by this country in an attempt to meet the demand
for energy.

ENERGY CONSUMPTION

15

1985: 106.2 x 10°" Btu/year

1995: 139.3 x 101° Btu/year



IL,

III,

Iv.

GROUP A-6

INTERNATIONAL DISARRAY

Necessity for a mix of alternative potential actions because of

social, economic, political and possibly technological forces.

Impossible to agree on any particular mix.

Lack of comparative knowledge about alternative mixes, espe-
cially about risks and returns, even among technical experts.

Divergence of values, e.g., what degree of risk, what proba-
bility is acceptable, even assuming the probability were known,
Should the opinions of immediately affected groups have more
weight?

i

Due to the divergence of values, the central issues appear to be

political

Need for dealing with political issues and political processes,
e. g., how to increase rate at which regulatory agencies can
deal with emergent issues?

Need to understand that current decisions by the U. 5, and by
other governments have long-range political consequences,
particularly in the international sphere. Other countries are
rapidly industrializing, and competition for scarce energy
resources is likely to increase, even if U, S. imports of energy
do not increase,

Need to define/understand structure of current political process,
especially the role of special interests.

Need to encourage decision makers to deal with complex
problems in complex ways. Specifically, how can you introduce
new values into the political process? Mass transit, for examplsg
is an issue which seems to be technologically ideal, because

(a) we have a range of possible solutions, (b) it's environ-
mentally safe and acceptable, (c) it uses energy more effi-
ciently, and (d) it is already on the political agenda. Yet, there
is minimal federal aid for capitalizing mass transit and none for
operating expenses. Hence, the problem is political.

Possible political strategies - or potential actions, Need for a mix,

none would be successful alone.

{a)

Better communication among the sources of knowledge, the
public and the decision-makers.
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(b)

e Objective, respected source to get facts to public,

e Appropriately chosen task forces can legitimatize and pub-
licize potential actions.

e DPoliticians need to listen to and interact with the public - the
main mechanism for this is political action by the public
(another potential action listed below),

e Continued interaction between the sources of knowledge
and the public,

Cbstacles:

® Evidence from social psychology strongly indicates that
citizens pay attention to information only on those issues
in which they are interested.

e Additional evidence indicates that most people selectively
perceive and selectively retain only that new information
which agrees with their preconceived beliefs and already
held values.

e Evidence from political science indicates that politicians
and lobbyists interact only when they already agree with
each other,

e Decision makers are most likely to listen to those groups
which can have a significant effect on their chances for
elections or on their chances for a budget increase.

Social experimentation/demonstration and pilot projects,

e. g., research of effect on demand of efforts in Seattle and
Atlanta to provide, respectively, free and reduced-fare bus
service,

Obstacles:

& Who carries out the research? The administrator with
vested interests or the objective researcher with no
access or influence?

e How do you ensure that negative results won't kill the
program?

¢ How do you interpret the results of experiments, e. g.,
how generalizable?

e Need for better methodologies for design and analysis of
social experimentation,

e How do you ensure that positive results will have an impact
on future policy?



{c)

(d)

(e)

Political action. Will facilitate communication between public
and decision-makers and can possibly make support of a
policy politically necessary.

Obstacles:

e Now do you get citizens to actively support policies which
have only a long-term or indirect impact on their personal
lives ?

e How do you get citizens to lobby actively for public goods,
i, e., for those goods which, if provided to one individual
are automatically provided to many individuals {national
defense or cleaning up air pollution). In other words, how
can you convince citizens to cease saying, "let George do
it"'? Similarly, how do you encourage the nation to con-
sider the welfare of other nations in pursuing alternative
policies?

e How do you get regulatory commissions, who typically
define the industry they regulate as the client they serve,
to develop a broader definition of their clientele?

Work actively with lobbies - even the opposition - to con-
sciously construct a winning coalition.

One could design a mass transit package which satisfied

very diverse but influential lobbies - namely the "PIGS"
{(public interest groups}, i.e., NC L/USCM/NACO/ICMA/CSG/
NGC (interest groups representing, respectively, cities,
mayors, counties, city managers, governors, and state
governments). For example, revenue sharing passed because
all these supported it.

Need to provide benefits to multiple interests; need to remove
FUD's (fears, uncertainties, and doubts).

Obstacles:

e The need to build a winning coalition necessitates com-
promise. This means, in turn, that the policy most
likely to win is not equivalent to the most technological
or economically optimal policy.

Need for presidential leadership and a dedicated, respected,
popular advocate.

Summary

Energy policy is likely to be made even in the absence of

sound, technical, economic and social information, For instance,

failure to pursue a potential action is a decision which has long-range

53



54

consequences on the supply of and demand for energy. Decision
makers, however, are constantly bombarded with information and
demands, They cannot assimilate all of this information. Hence
they are most likely to attend and act on that information and those
demands which take account of their own needs. They are less
likely to act on information and demands which reflect only the

needs of a single group.
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GROUP B-1

The Group B-1 addressed itself to assessing the subject objectives

with specific emphasis on their application to aviation and intermodal

transportation of the 1980's and 1990's. We examined:

1. The most promising approaches to insure adequate fuel
supplies.

2. The positive aspects of each approach.

3. The negative aspects of each approach.

4, The near-term actions or first steps required.

5. -Other aspects of potential important to the subject matter.

In Exhibit 1, an attempt was made to compare historical total USA
energy consumption (1971) with projected total USA energy requirements
for 1985 and 1995 assuming a very austere 2.3% growth rate to determine
the shortfall. This resulted in a consumption of 75 Q's for 1971 growing
to a projected 100 Q's for 1985 and 125 Q's for 1995. The transportation
sector showed 18 Q's for 1971, 25 Q's for 1985, and 28 Q's for 1995, The
growth in 1985 by 7 Q's and by 10 Q's in 1995 triggered the thought that
this requirement might be provided by diverting petroleurmn from some non-

transportation uses where substitution of other fuels is possible.

MAJOR ENERGY STRATEGIES

In order to provide for the demand projected in Exhibit 1, several
major strategies have been proposed. The mix of strategies of major
impact varies as a function of time since some conservation actions
affecting demand can be taken almost immediately while other actions
affecting supply, such as the production of synthetics, require substantial
lead time especially in research and development. Strategies of major
impact are listed in Exhibit 2 in approximate chronological order, with
the exception of imports. We assume imports will be appreciable
throughout the duration of the time period considered. FEach strategy is

discussed in more detail in the folldwing paragraph.
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EXHIBIT 1

HISTORICAL AND ESTIMATED PROJECTED
TOTAL ANNUAL ENERGY REQUIREMENTS FOR USA

1971 1985 1995
Electric Power 19 28 43
Residential/Commercial 15 19 23
Industrial 23 28 21
Transportation 18 25 28
Total 75 100 125
EXHIBIT 2

MAJOR STRATEGIES

1. Conservation
2. Increase Production of Primary Energy
3. Synthetics

4, Imports
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CONSERVATION

The panel assumed that there would be across-the-board attention
to energy conservation, starting imme jiately. Because of the great num-
ber of potential conservation actions, we have only considered those

actions we thought most important, These are discussed below.

Automotive Transportation

We believe that there are a number of state-of-the-art improvements
that, if made by the automotive industry, will result in an increase in fuel
economy of 25-50% for cars manufactured in 1985, These improvements
include mandatory use of steel belted radial tires, reduced vehicle weight
and engine displacement, better coupling of engine to drive wheels, and
eventually more efficient, nonpolluting engines. The desirable long-range
goal of shifting to electric propulsion was thought to be beyond the 1990

time frame,

Air Transportation

It appears that economies in air transportation are possible through
improved load factors, improved scheduling, and elimination of short

hauls.

Intermodal Transfer

We recommend an effort to shift transportation, especially freight,
to more economic modes, 1,e., air to truck or rail, and truck to rail.
Along with this there should be a simultaneous effort to eliminate the
institutional barriers that prevent the most direct and most economic

modes to be used in all sections, e.g., more uniform state regulations.

A secondary benefit from apgrading our rail system for meeting
material hauling will be high quality road beds better suited to high speed,

intercity passenger trains.

Energy Conservation in Residential and Commercial Buildings

Conservation in this sector will permit some petroleum based fuels
to be transferred to transportation., Thus the application of ideas such as
improved insulation, low heat-loss structure design, and the use of total

energy systems can relieve shortages in the transportation sector,

57



Distribution Systems Improvement

An appreciable energy savings could be made by improving the
distribution systems. The need for reduced transmission losses will be
greater in the future if nuclear reactors are cited in "parks', or when

synthetic fuels are manufactured in large quantities from western coals.

INCREASED PRODUCTION OF PRIMARY ENERGY

Increased production of primary energy, coupled with increased
conservation and foreign importation, provide the only immediate and
near-term (through 1985) options in increasing energy supply. Among

primary energy sources considered (Exhibit 3}, immediate sources

include: (1) increased production of oil and natural gas, inveolving pri-
marily exploration and development of offshore deposits; more exotic
secondary and tertiary recovery and advanced fracturing techniques will
also increase production; (2) expansion of conventional nuclear capacity;
and (3) extensive expansion of coal production. Some expansion of hydro-

electric generation is possible, as well,

Important longer term sources (to be available by approximately
1995) include: breeder reactors, solar energy, and oil shale/tar sands.
Each of these will require immediate substantial research and develop~

ment investment.

It is clear that the increased production of near-term primary
energy sources (oil, gas, coal, and conventional nuclear plants) pose
problems in siting, safety, and security, Extensive coal mining, especi-
ally surface mining will meet with aesthetic objections even with reclama-
tion legislation. In the more arid coal lands, water availability will be
a significant constraint, Some relaxation of air standards will be neces-

sary to increase coal use in the short term.

Sznthetic s

Although it appears that the demand for petroleum liquids for chem-
ical feedstock and transportation might be met in 1985 by diverting most
of the required liquids from other sectors, it is probable that ultimately
natural gas liquids and petroleum will have to be augmented by synthetic

liquids from coal. While it is our feeling that research and development
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EXHIBIT 3

IMPACT BY 1985/1995, PROBLEMS AND PRIORITIES

Cont. :

Coal Oil Gas Nuclear Selar Shale

185 195 '85 195 '85 '95 '85 '95 85 '95 185 195
Research H L L M L M L L H H H L
Development H L. L M L M L L H H H M
Prototype H L L M L M L L H H H L
Investment H H H H H H H L M M H M
Legislation M L L L L L H L L L H L.
Political (Public
Acceptance and M L H L L L H L L L H H
Credibility)
Available Capital H H L L L L H L H L L M
Labor H M #©# M H M H L L L L L
Transportation 'H H L L M L L L L L L L
Materials and H H L L M L L L L L L L
Equipment
Water ¥ H L L L L L L L L H H

" H = High Problem Area

M= Medium Problem Area

L = Low Problem Area
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EXHIBIT 3 (Continued)

Gas Geo-

Breeder Stim Hydro thermal

'85 '95 85 '95  '85 '95 85 195
Research H L M L L L M M
Develépment H H H M L L M M
Prototype H L H M L L M M
Investment H H H H M M L L
Legislation H L M M H H L L
Politicai H H M M H H L L
Available Capital L H L L M M L L
Labor L H M M LoL L L
Transportation L L L L L L L L
Materials and L H M M L L L
Equipment
Water L L L M M L L
Transmission L M L M H L L
Lines
H = High Problem Area

M

Medium Problem Area

=
"

Low Problem Area
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of a number of proposed processes should be heavily funded, it is unlikely
that without a possible crash program the impact of this work will be

significant before 1995,

The three generic categories of synthetic production — coal gasifica-
tion, coal liquefaction, and syn gas production — have been examined in
Exhibit 4, As can be seen from the table, we felt that until 1985 the
research and development effort in these areas will be high. In the period
1985-1995 much of the development will be completed and the units will be
in production, Because these processes are highly water consumptive and
coal is often found in arid regions, considerable advance planning must

take place.
Imports

The panel recommends that no effort should be made to cut off oil
and gas imports entirely but that imports should be held to less than 15%
of the total supply.

The panel feels that a program to make the U. S. completely inde-
pendent of foreign sources would work against U, S, influence in inter-
national affairs, However, limiting the amount of imports would allow
the country to function at an austere level even if some foreign supplies

should be cut off for extended periods,

The major portion of present and future imported energy is expected

to be furnished from Western Hemisphere sources.

OTHER ASPECTS OF THE PROBLEM

There were a number of very important aspects of the energy chal-
lenge that were briefly considered but not analyzed in any detail. Many
of these items are fundamental, major and systemic to the achievement

of Project Independence type goals.

A major policy commitment to central Federal planning, funding,
and control is essential if the needed total systems approach to our energy
goals are to be reached when needed. Major changes are required in the
Federal, industrial, and public relationships from those envisioned under

the philosophy of new federalism. free market, and decentralized decision
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EXHIBIT 4

POTENTIAL PROBLEMS
SYNTHETICS 1985/1995

Coatl

Gasi

fication

Coal

Liquefaction

Syn#*

Gas

Research

'85

it
et

1'95

'85

H

I95

Development

Prototype

I | T

Investment

Legislation

Political

Capital

LT 2|2 |K

ol O O B e - - I ¢

Labor

Transportation

£

Materials and
Equipment

zlolzlg|le|o|g |z |T

O D ol - I N A <

(O o N o Y o N o N o o o

Water

T

=

Transportation
Lines

=

H
M
L

High Problem Area

= Low Problem Area

Medium Problem Area

B Syn Gas is a product of liquid petroleum.
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making, Major changes will be required in the manner in which we use
energy, where new concepts for treating waste' are required. Total
energy systems are needed where so-called waste heat is used to perform
useful work., Materials must be recycled to save both materials and

energy. More and more the closed cycle approach will be needed.

Although major contributions can eventually be made by fusion,
hydrogen, solar, bio-conversion, etc., they were viewed as beyond the

1995 time period,

Also in the future, improved city planning with strong energy impact,
improved low energy urban form designs could make our cities more

efficient and more geared to closed cycle technologies.

Advanced Conversion

Very large savings in fuel consumption would also be possible if
the efficiency of conversion of thermal energy to electricity could be
improved. There are a number of ways in which this could be done,
for example, higher temperature gas turbines, MHD and other advanced

cycles,

We concluded that there was little likelihood that these technologies
would make an appreciable contribution to energy supply prior to 1990.
The necessary R&D should be done, however, to increase efficiency in

both nuclear and fossil fuel systems in the future.
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GROUP B-2

I. Introducticn

To reach any 1985 goal other than complete collapse, planning for
energy production and conservation measures in the coming decades must
begin now. KEven with planning, it is unlikely that we will be able to sur-
vive the next decade without a series of crises more pervasive in nature
than the gasoline shortages of last winter, These future crises present
both possibilities and problems. On the one hand, they will fire public
interest in and understanding of the problems and help generate a commit-
ment of national will to solving them. On the other hand, they will shake
public confidence in their leaders and will provide forums for foolish
behavior where devils are selected and executed. Because of the supply
constraints of the next ten years, our best hope is to understand crisis

management so that progress is maximized and foolishness minimized,

Although government must play a leadership role, the tasks ahead
require a unigue cooperative attitude between the public and private
sectors. It would be a grave mistake to conclude that energy programs

are equivalent to government programs.

The general strategy selected by the B-2 group was to rely heavily
upon coal, nuclear energy, oil imports and conservation efforts for the
short term, with a phasing in of clean technologies during the late

Eighties and Nineties.

There was considerable debate about the desirability of nuclear
power. Almost all people in the group felt that deployment of nuclear
fission power plants had to continue through the Eighties because the near-
term supply picture was so bleak that no option could be ignored. But
because of the public debate concerning several of the safety and physical
security aspects of nuclear power, there was substantial feeling that it
should grow only to the extent required to make up the energy gap, and
new plant construction should be phased out at some period in the Nineties
as non-nuclear technologies and potentially fusion become available.

Because of the difficulties associated with nuclear power in the public's
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mind, capital may be more difficult to raise. The consensus was that

more development should ultimately go into coal-based strategies.

A final general observation was that many of the strategies sug-
gested for research and development could end in failure. Therefore, the
group suggested that fgsearch money be widely spread among a variety
of more promising strategies to allow us to select viable options. In
present day terms, this suggests that the nuclear fission technology may
be receiving undue emphasis to the detriment of other promising
approaches. A nuclear disaster, whether accidental or deliberate, any-
where in the world could leave us with no contingency plan to fall back

upon,
IT. Dema.nd

A, Near Term: To 1985

The group judged that demand for energy would be in the 105 to
120 Q range by 1985. Because this represents a slower rate of
increase than traditional projections (which estimate about

130 Q@ by 1985), it is clear that conservation must be widely and
diligently practiced. By a combination of "'leak-stopping'’ and
"belt-tightening’ measures, it was estimated that demand could

be cut by 17 to 30 Q below the traditional predictions,

Conservation thus represents the single most promising

strategy for the country to follow in terms of meeting the supply-
demand gap in both the short and the long term. It must be
assigned the highest priority in research and development fund-

ing and in implementation plans.,

B. Long Term: To 1995

Demand limitation in the long term permits more strategies --
social as well as technical -- to be undertaken. One debate,
touched upon but not decided, was whether the nation should

head for a highly centralized energy format with large produc-
tion facilities and compact user-markets, or should it attempt

to rely on a less vulnerable decentralized society, bound together

by communication rather than by travel,
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Changes ‘of 11fe style can affect energy demand reductien.

| Decreas1ng or ehmmatmg movements of people to and from

work, working in the home, prov1d1ng services near where
people live, and substituting commumcatmn for transportatlon
all are pOSSlblllt‘LES which requlre only small = hanges in existing

cities; new towns provide even grea.ter opportumhes for energy

)‘ eff1c1encms. - ‘ C

The group fe'Lt very uncertain in dealing w1th these questions

_since they raised social and pohtlcal problems whlch no partici-

pant'ielt expertly qualified to define. .

III. Supply

A,

Near Térm: To 1985

In-addition to conservation, the group judged that the following

_actions were the most pro_rnig.ihg to take to assure supply

through 1985:

e Double coal production -- 15 @ addition. C
e Build nuclear plants now "'inthe pipeline' -- 17 Q addition.
e Search for and ‘c.levejlop gebtherm.ll resources -- 1 Q addition.

e Recycle solid wastes -- 2 Q addition.
e Develop solar heating -and hot water-heating -- 2 Q addition.
. Nearly doubtie hydroelectric capac1ty -~ 2 € additign,

e Increase imports of 011 natural gas, processed materials,
petrochemscals and electnmty

e Keep even on production of‘domestic oil and natural gas,

The group felt that the A groups had already dealt with the
positive and negative forces for each of these options or that
they were already well known, Instead of spendmg tlme listing
those factors, the group suggested these near-term atctions
which could be taken to 1nsure that the supply objectives were

i

met by 1985: o ' ®

e Streamline governmental processes for licensing fiuclear’
plants. ‘ o
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Develop independent audit procedures to check closely on
agency performance of waste management and security
procedures to ensure uniformly responsible handling of
dangerous materials from nuclear plants,

Arrange means for swift international technical transfer
so that the nation can benefit quickly from technology used
in other countries (e.g., German mining technology).

Begin training of adequate numbers of highly skilled person-
nel necessary for developing and applying new technologies
(especially by creation of new mining schools). Use govern-
ment subsidies, guaranteed jobs in government for graduates
and fellowships at the National Laboratories as reservoirs
for pools of talent which the nation will need quickly.

Make certain that supportive technologies such as high-
temperature, high-pressure valves are in existence as
needed.

‘Provide leadership and incentives (or potential elimination

of disincentives) to the transportation industry in general
and railroads especially to meet the national need for coal
transportation.

Long Term: To 1995

The group concluded that there is very little to be done about

the supply picture for most of the decade ahead. The real

emphasis must be on the planning which will assure a supply in

the Nineties and beyond; there the possibilities for change are

greater. The following avenues are promising:

L

Solar energy. An implemented technology has the potential
for replacing heating, cooling and hot water loads for

" domestic and commercial sectors; those loads currently

consume about 20% of the nation's energy. The non-
polluting, inexhaustible nature of solar energy makes it
particularly attractive.

Geothermal electrical energy.

Solar/biological and solar/wind technologies.

Coal-based synthetic fuels, including environmental
technology.

The output of research and development not yet performed,

Development of new innovative transportation infra-structure
which will be necessary for material transportation of coal.



As can be seen from the above list, the basic strategy which
the group suggested is that research funds be widely spread,
That method adds stability by spreading the risk and finances

a variety of options for choices later on. A consensus devel-
oped that, since all of the s'tfategiés'-which the group suggested
were so difficult to execute, any '"all your eggs in one basgket"

approach was unwise.

IV. A Special Word About Political Factors

The energy crisis in the United States is only part of a growing
international problem in the supply of basic materials. U. 8. actions in
the area will inevitably affect other nations, whose perceptions of the
motives and equitability of such actions will profoundly affect the future
climate of international relations. An open attemptwas made to under-
stand and to take into account the differing political objectives of an inte-

grated energy policy.

V. A Special Word About Reliability of the Data Base

.~ The working group recommends that a national effort be made to
check the data base for the summary information on oil, gas, nu;‘:lear,-
geothermal and coal resources of the nation. This effort should concen-
trate on the taking of baseline data rather than the summarizing of déta
taken by others. The data should be gathered by interdisciplinary teams
sponsored by a disinterested national agency independent of the Depart-
ment of the (nterior or the Atomic Energy Cormmission; only one example

of such an agency is the National Science Foundation,

Vi. A Special Word About Legal and Institutional Problems

The law is only an instrument of social policy, so that many prob- -
lems which are commonly identified as being legal problems are really
problems of lack of national will in any particular direction. The courts
must try to search for the national will, but are given little basis for
knowing the correct decision. However, there are some areas where
changes in legal processes could streamline energy decisions:

e Power Plant Siting: A national land use act which would

encourage and help finance state and regional land use plans

would shift the burden of power plant siting from private utilities
to public bodies where it belongs.

69



e Consolidate departments with overlapping jurisdictions to assist
_ in better decision-making.

® Streamline court procedures,
Provide for expected hearings.

*  Set time limits on bringing suits, together with wide
publicity.

e Consider private property right/police power tradeoffs.

VII. A Special Word on Capital Expenditures and Financing

Assuming an annual cost of $100 billion for energy capital expendi-
tures, the method of financing must be given substantial consideration
in order not to place undue strain on world money and capital markets.
Due to the size and risks associated with the program, it will be necessary
for sizable amounts of front-end capital to be provided by the government
so that enough progress on the programs is demonstrated to allow entry
to the domestic and offshore money markets. Currently, the U, S. capi-
tal markets have an annual capacity of $110 billion and the eurocurrency
markets an estimated size of $350 billion. These markets will grow but,
for the near term, probably will not support all of the annual energy
expenditures desired without U. S. Government support. By 1980, thanks
to oil producers money and the credit-multiplying effect, the eurocur-
rency market could total $1, 000 billion. This does not take into account
the fact that the U. S. oil industry is expected to generate $300 billion
of internal cash flow (depreciation and undistributed profits) by 1985 which

can also be used to offset part of the annual $100 billion of costs.

The near term costs will be most difficult to finance and require
government assistance, but after 1980, and assuming the success of the
program until then, the money markets will be developed to a size to
allow the remaining annual expenditures to be financed through a well-
engineered program., The source of repayment for the above financing

will be the U. 8. consumer, either directly or indirectly.
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GROUP B-3"

Introduction

A fundamental factor in the exceptional growtﬁofthe U. S as a
political and economic power has been the domestic abundance of cheap
energy of various forms. This condition now no longer applies. Energy,
indeed, occupies a unique place in the matters of coné:,err.a to, ﬂf}p national
government. Because of energy’'s singular role, it may be necessary to
develop and apply methods and policies _thét do not riec_é's'sai'ily find con-
sideration in more ordinary circumstances confronting the nation. One
of these is the goal of securing domestic independence of energy supplies
at rates which assure not only the survival but also further reasonable
growth of the country. Consequently, a very long-term view has to be
taken and meatis of policy may have to be included in government action
that have not always been acceptable otherwise. One of these is undoubt-
edly the striving for the eventual independence of energy supply, a goal
that may, for example, conflict with our present principles of inter-

national trade policy.

[EDITOR'S NOTE: The necessarily concise nature of the workshop
reports resulted in the exclusion of some of the other concerns of the
participants. In particular, some members of Group B-3 wished to have
it recorded that there was considerable discussion during their delibera-
tions concerning the problems of nuclear ﬁastes disposal, protection of
the environment, the impact of energy growth on society and the whole

questlon of the wisdom of the nuclear option,

Some members of the group felt that there needs to be an intensive

investigation of the social impacts resulting from technological change.]

1. Energy Self-Sufficiency as a National Goal formed the frame-
work for discussion. We would like to maintain the free mar-
ket system. of energy pricing as much as possible.

a. Near term reliance on nuclear and fossil fuels with long-

range transition to inexhaustible resources such as solar,
geothermal and fusion.
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b. Self-sufficiency defined as reducing from the present 20%
energy imports (40% oil) to 5-10% energy imports by 1990,

(1) 5-10% level selected as reasonable to be met‘by "belt-
tightening' measures in an emergency and ig also the
quantity coming from Western Hemisphere sources.

2. Methods for attaining seli- sufficiency were listed under
Resource Recovery, Resource Use, Research and Development

'and General,

a. Promising approaches, positive and negative factors, and
near-term actions will be listed. :

Resource Recovery

1. Place a {loor uﬁder the price of imported energy (mainly oil,
target to be investigated of $7-8/bbl) to allow development of.
competitive domestic sources. The floor would be maintained
by tariff on imports.

a. The price floor should be stable for 20-25 years to attract
the required investment.

b. Positive effects include a more favorable balance of
payments, international political stability, jobs provided
at low skill levels, helpful to other energy-consuming
nations.

c¢. Negative effects include increased domestic energy costs
if foreign oil drops below floor, hindrance to expansionist
vil-producing nations, and nations operating on cheaper
foreign oil may undersell U. 5. on manufactured products.
2., Federal government to be a major factor participant in cost
sharing to reduce financial risks and to develop means for
insuring that new energy-related technology is effectively
transferred from research to commarcial status.

a. The end result should be a commercial plant using new
technology or a scaleable sized demonstration plant.

b. Positive effects include an acceleration of commercializa-
tion technology and better data for cost projections possible
over all economies,

¢. Near-term actions such as identification of priority proc-

esses requiring scaled-up demonstration and proposals to
proper agencies for implementation would be helpful, as
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well as educalional regarding successful transfers of

technology.

S

Assure adequate domestic uranium supphes ennchment

fac111t1es and fuel cycle facilities for-self- suff1c1ency

a,

‘May include higher price supports for u.ranium planning

and timely construction of new fac111t1es as required to
meet nuclear power needs

Advantages include insurance against a shortége of
nuclear fuel caused by pohtlcal factors.

Near-term actions Inostly mvolve educatmn about nced
for self-sufficiency and convincing the government that
these steps are necessary. Technology for more energy
efficient facilities could be included in the program.

Deregulate wellhead price on new natural gas,

a.

This would stimunlate finding of moTre natural gas and price
natural gas more realistically with respect to other fossil
fuels. Higher gas prices would encouragc conservation
measures by users,

Costs to gas users would increase and a redistribution of
gas use might be necessary. The latter may be desirable,
and the free energy market would help in proper
redistribution.

The government should address the prd‘blerﬁ of obtaining capital

for a significant mcrease in electrical generdtmg capacity for

both coal and nuclear fueled plants.

a.

Electric power plants are capital intensive. long lcad
items, Construction of new plants needed in (he near term
is lagging due to a lack of capital, Action is reguired to’
assure construction of power plants to meet our future
needs

The right of eminent domain for coal slurry pipelines should be

secured,

a.

Railroad interests or others should net be allowed to block
construction of energy efficient transport systems where
these are determined {o be in the national interest,

‘An integrated energy transportation plan (near-term and

long-term) should be developed.for the United States so
that conflicting interests may be identified and the conflicts
resoclved.
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Resource Use

National needs should take precedence over states rights in

energy matters,

a.

Energy facilities such as 0il refineries should be placed
according to an integrated plan (with transportation, dis-
tribution, etc,) according to efficiency criteria rather
than following the path of least local resistance,

Political realities may make this suggestion difficult to
implement. Establishment of a logical national plan and
education of citizens as to the national needs may help.

Amend the environmental protection law to allow more time

for implementation of clean air standards. The delay would

allow near-term recovery of energy from high suliur fuels

that would otherwise not be available.

a.
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Positive aspects 'include a more favorable balance of
payments (from coal utilization rather than oil imports)
providing jobs at low skills levels for workers involved in
mining, construction, etc., and international political
stability.

Negative aspects now include possible higher energy costs
and higher environmental costs. :

Technology developments could be aimed at more effective
pollutant removal techniques in both the input and output to
the combustion process,

A minority expressed the desire to work within the limits
of the present law, perhaps accelerating required tech-
nology, and taking whatever penalties are imposed on the
energy system under the law.

The government should set priorities for natural gas use in

this order: 1) selected petrochemicals, 2) residential, 3) com-

mercial, and 4) other,

a.

All natural gas uses should be scrutinized for wasteful
practices. Technology programs required to reduce waste
should be recommended and performed.

The use of natural gas in electric power generation should
be phased out as quickly as substitutes can be made avail-
able. Technology development should aid this process.



c. A corollary would be setting of priorities for electricity
generation fuels. Suggested were: 1) nuclear and coal,
2) hydroelectric, 3) geothermal, 4) oil, and 5) gas.

(1) Experimental programs such as wind power, biolog-
ical conversion, etc., would be aimed at replacing
oil and gas in electrical generation. - : -

d. Natural gas supplies would be conserved, allowing more

‘time for technology programs to find replacement fuels
with a minimum disruption to the operating systems,

e. Setting of priorities becomes very complicated and can be
illogical and unfair when specific allotments are made. It
was noted that tobacco farmers are now guaranteed a 100%
fuel allotment while ambulances are not.- :

Automobiles manufactured in or imported to the U. S. should

be required to achieve a significant increase in gasoiine mileage
by 197X. (For example, an average of 20 mpg for a standard
highway driving cycle compared to the 13.6 mpg average
presently achieved.) '

a, Delay requirement for~les$ than 2 gﬁn/mi of NO_ until

more energy efficient control techniques are available.
Technology being done here should be encouraged.

b, Other suggestions for decreasing automotive fuel consump-
tion included increased taxes on horsepower or weight and
setting efficiency or passenger miles/gallon requirements.
{Taxes could be applied to develop mass transit.)

c. The technology required to produce efficient automotive
transportation should be emphasized,

Speed the implementation of electrified mass transit systems
for urban areas with goal of moving people more efficiently.
a. A corollary suggestion was to investigate energy efficient

rail transit systems between cities and to support tech-
nology required.

b. Disadvantages included difficulty and expense of right of
way acquisition and construction, a limited market of city
people compared to the whole population, and technical
difficulties that may decrease convenience,

¢. Urban air pollution would be decreased, traffic jams would
be eased, and oil energy would be conserved.
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Research and Development

a. Government stimulate development of technology for an
electric car as goal, Encourage production of special
purpose urban vehicle, :

b, Accelerate R & D on SO removal (sulfur 'remova.l).

‘c.. Accelerate R & D on nuclear waste. If not solved soon,

consider phase-out or elimination of nuclear plants.

d. Federal energy R & D policy take heed of regionally
specific opportunities (solar energy in California for
example),

FEA/ERDA to be combined into Department of Natural

‘Resources that is headed by cabinet level secretary to plan for

short and long-range problems - constraints in manpower,

materials, etc., and providing some priority for the neces-

sary R & D. ‘

a, Positive factors would include world stability based upon a
known consistent energy policy, a stronger U, 5. dollar
due to positive planning, and the U. S. regaining its
former strength,

The Federal Government to establish a program of Public

Energy Education devoted to dissemination of facts upo-n' which

the people can form judgments about actions required both by

individuals and government,

Emphasize basic theoretical science to improve basic knowledge
and restore the depleted reservoir of basic scientific informa-
tion needed for breakthrough on energy related research and
development,

a. An example of a significant energy saving device is the
transistor.

b. The nuclear fission breakthrough now is available to help
us through the transition from exhaustible energy sources
to inexhaustible energy sources -- perhaps as yet unimag-
ined sources.
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GROUP B-4

"THE PLAUSIBLE DESIRABLE SCENARIO"

Introd{lctioﬁ and Scenario

Group A-4 worked with the given ""Technological Advances' Scenario

with an overlay of a set of moderate Project Independence requirements.

Group B-4 adopted a, '"Plausible Desirable Scenario' with a
requirement only of maximum cost/effective development of domestic
energy resources, The po1nt is to examine the implications of a realistic
optimiém.

"The '"Plausible Desirable Scenario' used: 1) a 3.5% to 3.7% growth
in GNP to 1985 and 1995, respectively, (this coincided with Scen;arid A-2);
2} Census E pro;ecmon figures for population {total fert111ty rate = 2. 1
replacement level only), and 3) an increase in energy efficiency and con-
servation of 1/2 to 3/4 percent per year., This is equal to a reduction of
10% to 15% in energy consumptmn per dollar of GNP by 1995, The D.O.1.
projects a 10% decrease in Btu/$ GNP based on comp051te historical
trends; while World War IT saw a decrease of 15%. This increased energy
efficiency must go into increased prodﬁctivity rather than just reduced

services if the real standard of living is to increase,

The Scenario B-4 numbers are given in Table 1, The total energy

per year was calculated from the formula:

Btu/Yr $ GNP

GNP X Capita © Capita = Btu/Yr

The first factor is the inverse of the energy efficiency of the econ-
omy. The second represents the standard of living, and the third is the '
population, The total energy requirement in 1985 is 49 to 51 MM3/D and
in 1995 is 67 to 70 MMB/D, The 106 Q demand for 1985 is appreciably
lower than the NPC upper limit of 130 Q.
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Table 1. Scenario B-4 Energy Demand (1958 $)

Energy Btu/ bbl
$ GNP/  Savings Btu/ Yr Day
$ GNP Population Capita Per Year $ GNP (1013) (106)

1974 - | | 77 37
1985 1, 251B 236 M 5300 1/2 85000 106 51
3/4 (82000) {102) (49)

1995 1, 799B 256M 7020 1/2 80000 146 70
‘ 3/4 - (76000) {(139) 67)

Energy Supply

The energy supply in 1974 is estlmated as given in Table 2. %

Scenario B-4 postulated for 1985 two domest1c supply 11m1ts, an
upper limit based on a fully accelerated funding of advanced energy devel-
opment, and a plausible lower limit. These are given in Table 3. The
1995 energy supply table was not constructed because of time limitations;

also the trends were expected to be the same to 1995, Moreover, it was

Table 2. 1974 Energy .Supply (Est.)

Petroleum Domestic | 12 MMB/D
Coal 6
Gas . 10
Hydroelectric 1
Nuclear ' 1
Domestic Subtofal | 30
Petroléum Import , 7
Total Energy 37 MMB/D

e
Preliminary data from '"Short Term Analysis of Energy Options Available
to the U. S., "Stanford Research Institute Report, 1974.
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Table 3. 1985 Energy Supply MMB/D

Upper Lower
1974 Domestic | | 30 ' - 30
Additional Domestic
Supply/Conventional
( Alaska North Slope 4 ' 2
Alaska, Gulf o ’ ' 1 0
0il { Santa Barbara 1 1
Atlantic Coast o | 2 1
\ Shale Oil ‘ 2 1/2
Coal . 4 4
Nuclear ' : 5 4-1/2
Hydroelectric - ' -1 B , 1
Subtotal . 20 13
Additional Domastic
Supply/New
Solar ' ’ 7 1
Tidal/ Wind | 1
Geothermal (steam) "1
Geothermal (rocks) 1 ' 1
Shale Qil (in situ) | : 1
Coal (in situ) |
Waste and Biofeedstocks 3
Subtotal 8 . 1

Total Supply ' - 58 44
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felt that energy self-sufficiency is more likely at longer time periods.
The 1974 petroleum domestic supply is assumed constant based on accel-
erated development and increased recoveries, principally as a result of

improved economics of oil and gas recovery.

Additional Domestic Supply/Conventional

To bring in the additional domestic sources/conventional, the

following factors must be present:
1. Positive incentives must be maintained for industry and finance.

2, Perception by the public must be accomplished, which probably
require improved communication techniques between the
decision-makers, technologists, and the public,

3. Perception includes cost effective adjudication of the environ-
mental issues.

4, The Alaska Gulf and the Atlantic Coast exploitation require
changes in laws and/or regulations. In this regard, on the
Atlantic Coast, the local political problems must be resolved,
The development of the Alaska Gulf requires utilization of
advanced production technology.

5. The further development of the North Slope requires further
exploration and increased pipeline capacity.

6. To accomplish the coal option requires surmounting the supply
problems in equipment, transportation, skilled mine labor,
and the socio-environmental issues involved in setting up new
mining communities, as well as the requirements for uniform
air and water quality standards across political boundaries.

7. To accomplish the nuclear option requires the removal of con-
ditions which might motivate utility decisions to delay or sus-
pend nuclear expansion plans. These include a possible contin-
uation of current financial stringencies and siting and environ-
mental delays, uncertainties regarding future capital and fuel
costs, uncertainties regarding the timely availability of fuel
cycle facilities for conventional reactors, including enrichment,
reprocessing and waste disposal, and uncertainties regarding
the economic feasibility of breeder systems,

Capital Costs and Financing

As independent analysis of the capital costs of the energy develop-
ment programs included in this scenario was not undertaken., A recent
extensive analysis of 1971-1985 energy development costs, prepared by

the National Petroleum Council (December 1972), includes four cases
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which exceed Scenario B-4, Their estimated capital costs, in 1970
dollars, ranged between $451 billion and $547 billion for' the 15«year
period studied. In a‘statement.prepared.-for the Senate Interior and
Insular Affairs Committee (March 6, 1973), an officer of Bankers Trust
Company reported their ir}dependent estimates of energy development
cases comparable with f:hose of NPC; for the 13-year‘,pe;l-iod_197_31-85, as
being between $415 billion and $476 billion, also in 1970 dollars. Similar
conclusions were also reached in an NAE study. It would appear that
these two independent estimates are in reasonable agreement, considering

the difference in the time periods considered.

Bankers Trust also compared their year~by-year forecasts of energy
industry capital needs with their estimates of the total amount of iqvest;ﬁent-
capital from the' private sector, including individual and institutional
investors, commercial banks and insurance companies. This analysis
indicates that the annual capital needs average about 25% of the availaiale
pool of funds, and range between 22% and 29%. On the basis of this anal-
ysis, they conclude that "This amount could be eaéily absorbed by the

capital market within that time period, "

A special note should be taken of the present finaﬁCing problems of
the electric utility industry and what this irhplies in connection With its
major role in the future. Al the present time a combination of money
market restraints and 'depressed equity values resultin'g from reduced
rates of return induced by inflation and the quantum jump in fuel prices‘
has put a severe strain upon the industry's aBility to raise capital, |
Although these circumstances may be of relatively short-term duration,
they clearly point the need for a more enlightened regulatory attitude,
Rates of return pegged more realistically to capital costs, along with
more prompt disposition of rate adjustments to accommodate increased
costs of service, clearly are mandatory. If the regulatory process cannot
become more responsive to these difficult conditions, there is considerable
dout;t whether the electric utilities can raise the capital needed for the

expansion contermplated by this scenario,

Shortfall Alternatives

The 1985 Energy Su:pply Table indicates that the upper plausible
supply of 51-53 MMB/D covers the demand of 49-51 MMB/D, The lower
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limit of 42 MMB/D has a shortfall of 7-9 MMB/D. One MMB/D is
equivalent (at perhaps $10 per barrel) to $3,6 B/yr. Thus, the projected
shortfall is $25-32 B/yr, with an importation level approximately equal
to that of 1974, which was 7T MMB/D,

There are two alternative approaches to deal with the problems and

risk inherent in the shortfall:

1. Develop additional domestic energy sources to avoid the
necessity of importation.

2, Develop high technology which can be transformed into exports
of products and expertise to offset foreign trade deficits,

The risk involved in i'mportaltior-l should be analyzed and evaluated
in an objective way, just the same as the risks in the nuclear or other

energy options.

Recommeandations

Additional Domestic Supply/New

Here, the recommendation is that wise full-scale development
decisions will be well motivated by funding of pilot plant demonstrations
of about 1/10 full-scale. New energy technologies can only have a fair
evaluation in such comparisons. Itis unreasonable to expect decisions
based on extrapolation in new process technologies over 3 or 6 orders of
magnitude from sysfems studies based on laboratory experiments to lead

to the right choice for full-scale power plant development.

It is in this area that the government has its primary role both as
innovator and sponsor by seeing that there is heavy industry involvement
to provide continuity for deployment of full-scale plants by industry,

where government cost-sharing may still be required.

With the change in the percentage make-up of domestic oil in the
total energy summation, the distribution of énergy use will chaﬁge and the

dislocation technologies will x;equire analysis and development,
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High Technology Export Products

NASA's role of providing the leading edge of aeronautics and space
application technology should be heavily emphasized and expanded. High
technology products (aircraft and computers) have made up the largest

single manufacturing export category in recent times.

NASA should expand its efforts in this area to help the United State
develop new aeronautical products, including energy conservative air-
craft, and thus help to maintain a viable position in the world market

place.

NASA's patent methodologies should be re-examined to see if they

can be better structured to encourage innovation in the export sector,

4
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GROUP B.5

SUGGESTED U. 5. ENERGY POLICY

I. METHOD

The problems, Aobjectives and constraints of the total fuel picture

with a 1974 baseline reference was used as a reasonable épproach to

define the portable fuel. distribution requirements for 1980, 1990, and

2000,

The model used in this evaluation consisted of five stepé (Figure 1):

1)
2)
3}
4)

.5)

The

emerged:

10)

Objectives are selected
Actions altérnatives are identified

Generation of a scenario consistent with existing facts and
(investigated) projections ’ : )

Design recommended policy
Implementation with feedback to Item 1

- ate als als ule
LI S S .

"objectives' were analyzed and a number of categories

Optional mix of government versus free enterprise as deter-
mined by a democratic group :

Project Independence as modified to allow a 5% fuel oil import

‘Maintain a (minimal) means of mobile life style avoiding

dislocations

Maintain strong defense posture

Plan for an e\;*olutionary attainment of mobility

Equitahle an;i peacéful achievemient of change

Offer assistance to other nations in obtaining desired_mobility‘
Make mobile life style more universal in U, S.

A gradual sub;f-'.titution of petroleﬁm foels by othér energyv forms

Control (minimize} environmental insult.
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1) ENERGY PROGRAM
OBJECTIVE AND
REQUIREMENTS

3) U5, ENERGY A\ IMPROVED
- SCENARIO QUALITY
- PERCEPTION . : \l_j OF LIFE

: 2)  POLICY ACTION
POLICY . ALTERMATIVES
EVALUATION
L
5  POLICY . 4)  POLICY
IMPLEMENTATION ) SELECTION

Figure 'l.r Method for Selective U.S, Energy Program

When making a statement of the problen’i, the following influencing

factors appeared relevant:
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1)

2)

3)

4)

If we continue our present rate of growth with no positive
energy plan in effect, we cannot en_]oY the assurance of adequate
portable energy fuel.

The inevitable shortage will have adverse social consequences
in the U. S,

The importation of portable fuel in excess of 5% can invite
international blackmail.

The lack of proper energy planning and subsequent implementa-
tion can lead to hostility among the free world and the developing
countries,

Specific near term objectives and constraints:

1)

2)

3)

4)

The need for an evolutmnary change from present balance of
energy use and distribution, :

Fiscal support should be limited to < 15% of GNP to allow pur-
suit of other national objectives. :

Trained maﬁpower, both professional and vocational,

Time scale based on 10 year milestones.



5] Resources — use of available proven and inferred reserves to
buy time,

6) Use of existing and future technology.
II, GROUP B-5 — SCENARIO

In developing and evaluating rational actions and logical alternatives
for incorporation in a national energy policy, it \;ras first necessary to
establish a reference framework or scenario of the future (Table 1}). This
framework includes economic, social and energy factors and variables
projected to 1985 from a 1974 base, Projections to 1985 were developed
by recognizing current trends. These projections were further divided
into two sets of conditions; namely, the most likely status in 1985 without
a national energy policy, and a desired set of conditions with such a .

policy. -

Table 1. Group B-5 — 5cenario Data

3 Factors/ : 1985 1985
Variables || 1974 Level Trend Projection Desire
GNP " l$1.3 x10'2. | Increasing Growth Rate at’
Slowly 2%/ Year
Unemploy- 6% Increasing
E ment to Platean ? - <d%
9 |Inflation CFI = 180 Increasing
S ' (1967) at 10%/ ¥r - 3%/ Yr
4 |Interna- Deficit at Increasing | $ 20 x 109 -0-
tional ~$ 9 x‘_l_ng ‘
Money Yr
Exchange
— -
% | Population | 205 MM Increasing | 225 MM
3 Slowly
5] .
Petroleum | 18 MM Increasing | 27 MM 20 MM BBL/
Demand BBL/Day BBL/Day DAY with
: . conservation
‘Total 75Q/ Yr Increasing | 120 Q/Yr | 100 Q/Yr with
% | Demand ' . . conservation
o 9 9
[3 Btu/Cap, 0.3 x10 Steady ~0,45 x 107/
Btu/Yr . ‘ Yr
Energy B% of Increase 15% . 10'%
Cost¥* Personal ’
Income

o

“Per cap. cost percentage of personal income.

ORIGINAL PAGE IS
OF POOR QUALITY g7



Technological

Variable
for Present If No
Energy Status Trend Action Needed by 1985
0il High Increasing Inadequate (a) Reach deeper
Technology reserves on
OCS
(b) Reach distant
reserves
(c) Secondary and
tertiary
recovery

Coal Low Increasing Adequate - -

Extraction Technology '

Use Moderate Increasing Marginal Minimize environ-
mental insult by
means of land recla-
mation and reduction
‘in SOy emissions

Coal Conver- Low Increasing Inadequate Improved efficiency

sion to Gas and water resources
management

Coal Conver- Low Increasing Inadequate Doubtful availability

sion to (il by 1985

Geothermal Low Increasing Inadequate Exploration; develop-

{50 MW) ment of most prom-
ising techniques
- 30, 000 MW

Solar Low Increasing Inadequate Solar heating and
cooling competitive
w. electricity or
gas '

Waste Moderate Increasing Moderate Quasi-political

Conversion action needed to
implement
( ~7 Q potential}

Nuclear Moderate Increasiﬁg Moderate Need acceptable

method of waste
disposal
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III. SELECTION OF ALTERNATE ACTIONS AND'POLICIES

A)

Macro Options

1)

3)

Conservation

¢ Can achieve 15- 2.0% w1thout deletenous 1m"3act on
present life style,

. Efficiehcy/innovatibn of 'equipmént can gradually super-
impose on direct actions to reduce energy draw, :

Substituéions

. Coal for petroleum

15 Q potential by 1985

e Solar heating/cooling in many areasr
1-20by1985

e Nuclear for coal/oil/natural gas:’ A
10-12 Qin 1985 |

30 Q by 2000

Change soc1a1/bus1ness forms of personal conta.ct—

c ommunication

Mini Options (Portable Fuel}

1)

2)

3)

5)
6)

7)

Improved commercial transportation

Create effective intermodal transportation systems,
More efficient long haul traffic/short haul alternatives

® Load factors

o Traffic control

- & Interconnects

Alternate power sources — electric cars/trucks/buses
for urban use

Reduce transportation

‘Improve communication

Allocation of fuel

Smaller, lighter, lower horsepower, more efficient
vehicles, ‘
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IV. DESIGN OF RECOMMENDED POLICY

The estimated energy use pattern for 1974, when compared to the
savings that could be realized by incorporating reasonable conservation

measures, reveals a gradual but positive increase in savings to almost
20% by the year 1990 (Table 2). '

Each element of total U.S. energy consumpnon in Table 2 was
analyzed in respect to eifficiency of source and also as to spem.flc energy
saving potential. Overall conservation of demand was then estimated by

weighted average consumption. The results are plotted in Figure 2.

The group then addressed itself to a reasonable approach to meeting
what was concluded to be the real need of the nation if conservation were
practiced as prescribed; if quality of life was to be maintained; and if

domestic energy sufficiency was to be achieved.

Figure 3 illustrates the total U,S. Q estimated to be used by the
year 2000, Without the recommended conservation measurés, the total Q
will reach 119 in 1985 and 140 Q by 2000. This is based on a population
of 225 million in 1985, 250 million in 2000 and a gradual increase in per

capita Btu consumption from 0.30 x 107 Btu/yr in 1975 to 0.45 x 109.

Using sound conservation measures the total of 140 Q can be reduced

to 112 Q needed in the year 2000, How will this "minimal" demand

Table 2. Energy Use Pattern

Use Area % '73 Na;tioﬁal Use Estimated 1990 % Saving*
Transportation 25 25
Space Heating 18 18
Process Steam B 16 | 10
Direct Heat 11 ‘ : 20
Other 30 , 20
Total 100% 20%

q‘Sa.ving in 1990 achieved by conservation

a0
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be met? Domestic oil providing 20 Q in 1975, cannot reasonably be
expected to expand beyond 20 Q in 2000, even with heavy emphasis on
exploration, remote and deep wells. For the same reasons, domestic

gas productions will go from 20 Q to at best 17 Q during this time period.

Coal developed to its fullest potential with western strip mining and
implementation of deep mining will not yield more than 1.2 billion tons/yr
or 30 Q by the year 2000, All other sources, including solar, geothermal,
etc., are estimated to give about 10 Q by year 2000.

In an effort to meet our objective of reducing U, S, dependency to

a minimum, oil imports from the eastern hemisphere will remain at 5%
or 6 Q. Alternatives were examined to achieve the remaining 30 Q's to
reach the total of 112 Q in 2000, Table 3 lists these alternatives. The
group concluded that nuclear energy must supply >15 Q if quality of life
and Project Independence sufficiency goals are to be met as desired.
Having realized this conclusion, it was felt that no significantly greater
risk would be involved in developing nuclear energy at the full 30 Q level.
Moreover, more sophisticated nuclear energy will be needed in the 21st

century, e.g., breeders and fusion.

In considering the use of portable energy as in Figure 4, three main
points were made:
® The principal source of energy for transportation in 1975 is oil,
® 25% of the total Q in 1975 {~18 Q) was directed toward portable
energy use. It was estimated that at least 20% of the total Q) in

the year 2000 {or 22 Q) will be directed toward transportation
after considerable conservation measures have been applied,

" Table 3. Alternatives for 30 Q in 2000%

1. DNuclear Must Have > 15 Q
2. Solar-Direct Extra < 10 Q
3. Coal Extra - -0-

4, Biological (Solar) Extra <20

5. Waste Extra < 7-10Q
6. Other {Unknown) < 20Q

%
As substitute for nuclear
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e To maintain independence from foreign sources and still meet
" the oil demand in the year 2000, the group suggested that we
must shift a large percent of cil-based ground transportation to
other forms, e.g., electric power.

V. IMPLEMENTATION OF ENERGY PLAN
A) What and When of Recommended Strategy
1) Promote conservatlon of general energy usage to achieve
10% savings in 5 years, 20% savings in 15 years, and
25% savings by year 2000,
2)  Aim at all-out coal production as soon as posgible — control
environmental insult — liquefaction by 1990's — recycle

pro cess water,

3) Inst1tute nuclear power program as soon as poss1b1e — up
‘ to 30 O by 2000,

a) Rephcate 11ght water, thermal neutron reactors

b) Begin high temperature gas cooled reactors
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B)

4)

5)

c)
d}

R&D safety, waste disposal or recycle of wasted

R&D breeders, fusion

Develop solar, geothermal, etc., wherever feasible, as
soon as possible,

Portable Energy

a)

b)

c)

d}

Go electric/battery vehicles in urban ground transit
by mid 90's — use train piggy-back for interurban

Promote urgan mass transit (electric)

Develop efficient intermodal mass transport on a
systems basis

Promote lightweight, low horsepower A/C and ground-
transport vghicles,

The How of Implementing the Strategy

1)

2)

Strong government leadership

a)

c)

-4

f)

Tax program

Reward conservation )

Tax energy users (progressive rate structure)
Reward investment in energy R&D

Reward investment in domestic energy exploration
and production

Establish energy savings bonds programs

Develop strong, consistent federal energy policy

Guarantee prices and markets for new energy sources
and fuel forms at levels which attract private
investment

Fund a broadly based energy R&D program now with
emphasis on coal gasification and liquefaction, nuclear,

and ‘solar power development

Educate public in energy need and policy.

Direct creation of energy sources and plants largely by
private sector, but with some government ownership:

a}

When economic viability, safety, or environmental
impact is understood and predictable, emphasize



3)

b)

efficiency and encourage the private sector to build -
the plants, :

When safety, economic viability, or environmental
impact is uncertain, let government own part or all of

plant (reserve mining).

Portable Energy

a)

b)

c)

d)

Federal subsidy of mass transit systems encouraged.

Heavily tax inefficient oil powered private ground
vehicles.

Institute government R&D programé to develop electric
powered vehicles and lightweight vehicles.

Institute government public information programs on
need and character of portable fuel strategy.

V. CRITIQUE AND CAVEATS

A) Critique by recommended policy

1)

2).

Reliance on western coal and shale requires use of water
in water short areas — concerned about impact on food
production and environment.

R& D of breeder reactors should be continued to create
options, but without commitment to deploy until safety and
other impacts are understood. ‘
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GROUP B-6 .
This report is divided into discussions of supply sources, better

energy uses, and the reconciliation of supply and demand.

Qur evaluation of the present political ,sys_tem has led us to believe
that a long-term decline in per capita energy consumption would not Be
acceptable to a majority of our politicians. Starting with this constfaiﬁt, ‘
we confine curselves at first to a consideration of a U, S. society which
grows in energy consumption at a rate between 0 and 5% per year. The
exact growth rate will, to a large extent, depend upon national pohcy and
political and personal decisions. Then, within the context of thls soc1ety, .
we developed an energy supply and demand system, and examined the
consequences of this system. This exercise was pursued to permit an
interdisciplinary dialogue on complex issues as well as to encourage

unconventional analysis.

Domestic Supply

A matrix was developed (Appendix A) wh1ch perrnltted all the known
potential fuel resources to be semiquantitatively examined and cormpared
in terms of technical feasibility, potential short and long-term* contribu-
tion to supply, and cost, From these data, it became very clear that the
anticipated increase in U.S, demand could only be satisfied domestically
by a combination of cffshore cil, strip-mined coal, and nuclear power, -
Of the three, the last two would be most important. By comparison, all
other sources combmed 1nc1ud1ng shale oil, would make only a sma.ll con-
tribution to the ant1c1pated 1ncrementa1 demand. Moreover, it was recog-
nized that for the proper utilization of the produced crdal | it would be

necessary to rapidly brmg coal conversion plants on stream.

Havmg focused on offshore oil, str1p mined coal and nuclear
power, these fuels were further evaluated (+3 is beneficial, -3 is detri-
mental) in terms of thelr impact on: the environment, social dislocations,

unemployment, land use, and drain on other material resources.

"Short-term = 11 years
Long-term = 20 years
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Social : Land  Other
Environment Effects Employment Use Resources Total

Offshore 0 0 2 -1 ) -1
oil

Strip-mined -2 -21/2 2 -3 -2 -7 1/2
Nuclear -3 -2 2 -2 -2 -7
power

It was concluded that offshore oil had a small negative impact on
these social factors, and that both strip-mined coal and nuclear power had

large negative impacts,

Better Use of Energy

On the demand side, a number of technological options were consgid-
ered for accomplishing the same task with less energy input. While we
considered them in the matrix format, time and the data base available
did not permit the level of detail used on supply. A description and sum-

mary of remarks follows,

Efficient Conversion

More efficient internal combustion engines could save some fuel,
but environmental constraints are a counterforce. Small cars are more
promising, and in the long run, will afford us double the mileage per

gallon,.

Electric vehicles will not exceed 5% of all vehicles by the year 2000.
They are expensive, and they are not fuel saving in source energy, but

permit substitution of coal and nuclear for oil,

Industrial processes are improvable with investment in technology
and plant equipment. It was estimated that general industrial fuel require-

ments per unit output can be reduced about 20-30% by the 90's,

Use of Waste Heat

Electricity generation plants conventionally convert 25 to 40% of the
fuel to electricity and the remaining 60% or more to low-grade heat which
is thrown away. In the total energy concept, we make a little less elec-

tricity; the remaining heat energy is higher grade and so can be useful for
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space heating and water heating. This could potentially. make use of 85% .
of the fuel energy and replace gas and oil nor_I.n'a.lly used for space heating.
This total enérgy concept could be a major. COnsefvation means, .but
institutional time lags and the need for storage technology for large quantl-
ties of heat will slow its growth until the 90's w1thout R&D

While the above ,qptlons require some. tradeoff between capital .
invested and energy saved, the following are more general tradeoffs among

energy/ capital/labor/convenience:

® Mass transit involves very massive capital investment to achieve
more passenger-miles per gallon. The net energy effect is -
consulered uncertain.

e DBetter building prac’nces through bu11d1ng code constraints, or

" by voluntary action can make substantial savings in space heatmg
and water heating by better insulation; reduced infiltration, sun-
control, etc. Multidwellings and smaller houses for higher popu-..
lation den51ty can decrease needed energy per capita. ' .

e Energy storage alternatives for electric utilities, 1nclud1ng bat-.
teries, pumped storage, compressed air, hydrogen, flywheels,
etc., provide a tradeoff between capital and fuel costs to achieve
the peaking requirements of a qt111ty :

Energy Use Built on a Principle of No-waste

Besides the techﬁolégical solutions to demand reductions, there afe ’
ways of altering behavior patterns to reduce energy use. Available esti-
mates of energy saved based on patterns of no waste range from 15 to 62%.
Clearly, it matters who is saving and where. During nine rmionths of
1973-74, the domestic agencies of the federal government saved equivalent
to 75 million barrels of oil with a dollar savings of $600, 000, 000, Simple
thrift was the operating principle. In the discussion of thrift, our group
argued for using such simple measures when available, rather than look-
ing for more complicated solutions, a sometimes characteristic of the

highly educated,

Also in need of underlining is the observation that waste from the
point of view of the ¢consumer is often sales from the point of view of the
producer, Ours is an economy built on waste, Cutting waste may be
viewed by producers as eqmvalent to cutting sales, A no-waste eéohomy
would empha.sme growth in quahty, rather than quant1ty, and growth in the

service areas where we 1ag and where the energy cost is low, L1brar1es,
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for example, are understocked, understaffed, and underused. Thus, in
addition to no-waste, this group calls for quality growth, particularly in

the half-starved service sectors of our economy.

Although we recognize that estimates of conservation or no-waste
are uncertain and perhaps optimistic, we can see no serious dangers
either to individual health or to the environment of a no-waste policy.
Indeed we can project a healthier society and a strong economy that might
result, No waste not only might increase productivity, but it would move
the nation in the direction of certain ethical changes that will, in any
case, increase cur adaptive abilities in any future characterized by
scarcities. It is often argued that no waste does not change our life style;
we need studies exploring positive consequences that might result, In
our discussion we listed areas where both individuals and institutions could
redirect energy use, but to give root to such redirections the leadership
in this country must not behave in such a way that contradicts their
preachings: in other words, we must not only preach what should be
practiced, but we should practice what we preach. Role modeling is
important; a leadership which encourages the production of durable pro-
ducts, the dropping off of gadget prestige, and which produces the incen~
tives to so do is a leadership which will be listened to as credible.

Our group was fully aware of the potential for our work ethic to be
given new raison d'etre in a productivity ethic that encourages quality
work, and encourages competence rather than time punching. Itis
believed that only within such changed perspective of leadership that
mechanisms for change, such as schools, will be able to successfully-
carry out educational goals that will be found to be supportive of a struc-
ture which is indeed practicing what it preaches and avoiding the contra-

dictions that tear great nations apart,

While no detailed breakdown of the potential savings in energy from
these options was availahle, an overall estimate of 8 million barrels per

day by the 90's was supplied by a panel member from an internal study.

Ene{g_y Balance

When a routine supply/demand balance was madé, using all of the

conventional wisdom at our command, and when all of the usual
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conservation practices were superimposed upon this balance, it was found
that by the turn of the century we not only still require imports (though
small), but we also have committed the nation to a large strip-mining and

nuclear heritage.

On a life-as-we-know-it basis, growing at something near the
historic pattern that we have come to expect, there appears to be only one
way to escape the negative social aspects of coal and/or nuclear develop-
ments — that way 'is to make the necessary political and economic agree-
ments of imports at a bearable price. However, when we reflected on the
corresponding increased demands that will arise from the rest of the world,
and as we made allowances for the reluctance of middle easterners to
deplete their reserves too rapidly, we concluded that oil imports are
probably not going to be the solution to the U.S. energy problem (over and

above any consideration of military posture).

We thus came to the conclusion that we must accept nuclear power
and strip-mining or face the consequences of foregoing the use of the
energy that either or both provide. Itis in this last step that new insight
is gained: While we can estimate the energy loss to the nation, we cannot
evaluate the social and economic impact of that loss. This last statement
is very important. What do we gain by taking the environment risks that
go along with coal and nuclear power? Are we buying freedom from
massive food shortages, unemployment, and economic disaster; or are
we simply buying an unnecessarily high level of affluence. A penetrating
study is needed to this critical question before a rational decision on

supporting nuclear power can be made,

There was a minority position expressed on the use of nuclear
fission power. The position taken essentially argues that there is no
possible reason for risking life for successive generations by the use of
a technology which is based on the infallibility of man and which threatens
the form of government which we now have. The background for this view

has been provided by the minority member, and is attached to this report.

‘Conclusions

1.  The only domestic energy sources with sufficient potential to
maintain the nation in its historic growth pattern are str1pm1ned
coal and nuclear fission.
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If we forego the use of either of these energy resources, we
will enter a period of negative per capita energy consumption.

We do not believe there is an adequate data base from which to
construct a picture of our society under negative per capita
energy consumption. We, therefore, caunot rationally decide
on whether to accept nuclear risk or a restructured society
stemming from negative per capita energy consumption.

We conclude that the middle East is not a feasible source of
sufficient energy to allow us to escape a decision on alterna-
tives mentioned in 3.

We need a reliable analysis of the social consequences of
negative per capita consumption and suggest that reliability
may be increased by including talent that reflects experience
with a variety of societies and cultures.

A no-waste ethic induced by government, would facilitate a
better understanding of what we will be up against in using
conservation as an energy-saving tactic in 1ndustry and smaller
and individual units,



APPENDIX "A"

Projected Effects Of Alternative Potential Actions ®

Supply
0il
On-shore
Cif-shore
Coal
Strip
Under-
ground
N. Gas
Nuclear
Shale
Heavy 0il
Solar.
Heat
Elect.
Geothermal
Waste

Conversion
Coal/Gas
Hi Btu

Lo Btu

Coal/0il
Coal/ Meth
Coal/H2
Nucl/H2
Thermal

Electrical -

ENERGY

Efficient Use¥*

IC Engines

Elect. Vehicle
Industrial Processes

Total Energy systems - eliminate waste heat .
Energy parks

Lana/CapitaI/Energ'y Tradeoffs %

Small Cars

Mass Transit

Construction Codes
Control Peaking by Storage

#Definition of terms follows.

t*See text for explanations

TF 'C Emp, Eav. ~SE LU MR RD PF
ST LT
Mil. /Scale
bbls
3 /1 -1/-2
3 1/1 3f2 2 0 0 -1 -2 -2 43
3 6/2 1073 3 -2 =21/2 -3 -2 -1+l
3 2/1 3/2 2 :
3 =3/-1 -5/-2
2 12/3 18/3 3 -3 -2 -2 -2 =1 +1
1 1/1 a/2 2
1 1/1 1/ 2
2 0/0 2/2 1
0 0
2 0/0 0/0
3 0/0 1/1 2
0+ 0/0 4/2 1
2 1/1
-1 0/0 1/1 1
1 0/0 1/1 1
1 0/0 1/1 1
2 0/0 1/1 1
2 0/0 1/1
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TF

Explanatory Notes

= technical feasibility

+3 = large-scale production demonstrated

+1
0

pilots, demonstration projects exist

not certain

Energy ST = potential contribution to increment in supply of energy in
short term (before 1985)

Energy LT

Empl,

Euav.

SE
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= potential contribution to increment in supply of energy in
long term (1985-1995)

Both are expressed in terms of millions of barrels of oil

equivalent per day and in terms of a rating scale, where:

+3 = >8 "MMB/D COE" +1 = 1 "MMB/D COE"
+2 = 2 to 8 "MMB/D COE" +0 = 0 "MMB/D COE"
= cost
cheapest +3
most expensive 0
= employment

+3 = no problems in regard to availability of labor
dislocation of labor; other employment patterns

0 = skills not available

= environmental effects

+3 = very beneficial -3 =very harmful

= social effects

This scale is a summary of the following elements:

+3
-3

Consequences for federal or central control
{due to need for safety provisions or for regulation)

Consequences for population displacement, migration

Consequences for such political issues as water rights;
states rights; international problems

beneficial socio-political effects

harmful socio-political effects |



LU = land use effects
This scale is a summary of the following elements:
¢ Consequences for difficulties in land acquisition
e Consequences for alternative productive uses of land
e Consequences for aesthetics
MR = material resources (steel, copper, aluminum, etc.)}

Effects on other resources employed in production and
implementation, i.e., extraction, conversion, transporta-

tion, consumption

+3 = no major problems in deployment of these resources

=3 = major problems likely
RD = resource depletion

+3 = no direct depletion of energy resources

-3 = much depletion likely; resource likely to be expended
PF = effects on supply of portable fuels

+3 = beneficial effects -3 = harmful effects

Minority Report B-6

This minority report calls for a moratorium on all further construc-
tion of nuclear fission plants, and sees these plants as unsafe, unneces-
sary, and unreliable. Major safety problems having to do with waste,
fuel reprocessing, sabotage, terrorism, and competent management are
due to the fallible nature of Homo sapiens, unsolvable in this view, The
phasing out of all present nuclear plants, which at the present time pro-
duce only a very small part of the nation's energy needs, is seen as high
priority, Immediate implementation of conservation plans is needed to
cover both consumer and industrial processes in the use of oil, gas, coal,
and limited use of solar and geothermal in order that we may realistically

assess future possibilities,

There are many examples of problems inherent in unreliable per-

formance of nuclear plants. There are many plants that have been shut
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down for long periods, and the long-term requirements and costs of repair
to such plants have been recognized as serious problems by utilities
experts. More important, one nuclear catastrophe is likely to lead to a
shutoff of all nuclear plants, and leave the nation's economy in difficult

straits if there is no contingency planning.

This view does not support the position that reliance on nuclear
power plants should continue in the short term or until other alternatives
become available, for good psychological and sociological reasons.
Cultural change in the United States is more likely to come about through
stress, such as illustrated by last winter's energy crunch. Itis argued
that only by removing the reliance on nuclear, b.y completely phasing
out the present plants, can we phase in solar, geothermal, or anything
else. Phasing out nuclear provides higher priority and incentive for
exploring alternatives which to date have not been sufficiently explored

because nuclear plants have been presented as a panacea for energy needs.

Finally, this position argues that the dependence on nuclear power

is ""downright un- American' if the full political consequences of nuclear

energy are considered. An economy heavily dependent on nuclear could
gradually lead to a change in form of government, from a democratic

to a centralized, arsenal state reminescent of the government of the
early irrigation societies. Safety will be the responsibility of an internal
federal or industry police force that will guard the nuclear plants, the
diversion of materials, etc. This regulation is qualitatively different
from good regulation of other industries where policing is of a different

nature entirely.

Minority Report B-&6 (Pro-Nuclear)

Most of the twelve groups concluded that further increases in
nuclear energy use would be necessary, but should be viewed with great
caution. Over three pages of minority dissent in Groups A-2 and B-6 are
devoted to the anti-nuclear extremist position: that it is unsafe, unreli-
able, and unnecessary. It seems fair that ""equal time" be given to the
body of opinion, which this dissenter feels is more soundly based, that
nuclear fission energy is necessary, safer than other available energy

forms, and more reliable than comparable fossil fuel plants.
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There has been a strong polarization produced by the nuclear/
anti-nuclear controversy which has produced examples of oft-repeated
falsehoods being regarded as proven facts. Such generalities as "every-
body knows that nuclear plants cause cancer' and !'plutonium is the most
poiscnous substance known to man'' which have been repeated in the press
are probably untrue (References 1 to 5). Similarly, the tendency to
impune motives should be dismissed. Itis atleast as ridiculous to
maintain that a scientist or legislator who believes nuclear energy is
safe and necessary, is a ''bought" per‘son motivated by personal gain as
it is to suggest, as a Congressman did at the Workshop, that an anti=-
nuclear advocate with expenses paid and many honoraria for speaking,
has his own pecuniary motivation. This dissent is a personal view, not
that of any group or company. | l

A number of groups and teamsl’ 23, 4,5 have examined nuclear
benefits and risks objectively and carefully and reached the conclusions

that:

''{,  During normal operation, nuclear plants pose less risk
to public health than coal or oil fired electric plants,

2. The risk to the public, for the worst hypothetical acci-
dents for both nuclear and fossil plants, is less than
most of the risks society has historically accepted.”

""The Nuclear Debate: A Call to Reason'' (Reference 1)is by a
number of scientists and engineers, some with former association with
the Union of Concerned Scientists and the New England Coalition on
Nuclear Pollution. The Rasmussen report (Reference 2), sponsored by
the AEC, is the most éomprehensive reactor safety study yet made, and
reaches similar cpnclusidn\s that catastrophic risks are much less than
previous studies that "deliberately maximized risk estimates, ' and that
different levels of catastrophic risk are three to four orders of magni-
tude less than for comparable deaths or damage by air crashes, large
fires, explosions, and dams breaking, These are 1974 references;
earlier documentation can be found over the past twenty years by starting

with the references cited in these,
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The search for zero risk is futile. We must deal in comparisons,
and in this perspective weigh risk with benefits as we do in every action

in our lives.

With as many as 500 million kilowatt nuclear plants in operation,
the lifetime radiation hazard to the average citizen is much less than the

risk in any of the following:

Smoking three cigarettes a year

One dental or medical X-ray in a lifetime

Ten hours of jet flying in a lifetime

Living in a granite or brick building for six months

Visiting Colorado one day a year

® o o @& o @

Being one-quarter ounce overweight

Some of the major catastrophies postulated as '"possible' have a calcu-

lated chance far smaller than a major meteor eradicating a city or even
a nearby star exploding as a nova, eliminaﬁng all life on earth, Neither
of these has happened; nor has any operating nuclear plant had aﬁy acci=

dent involving loss of life.
Reliable

The dissenters confuse various effects affecting availability of
nuclear and fossil plants, In the first few years new plants, particularly
those larger than previously built, have lower availability than in the
remaining 25 to 35 years of their life, Large new nuclear plants are being
found to be as reliable or more reliable than fossil coal and oil plants
of comparable size and "vintage." The implication that the nuclear
compcnents of the plant are unreliable is doubly misleading; it is usually
the turbines, generators, and peripheral equipment that have caused

unavailability.

Commonwealth Edison of Chicago, who has the most reactor-years
of operating experience, has found the availability of their nuclear plants
to be higher than their comparable coal plants. This is one reason why
they are currently profitable and less hard pressed for capital than

utilities that did not go as early to nuclear plants.
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Necesgsary

-This dissenter does not believe that future energy growth in the
U.S. and in the world should or will continue indeﬂnitely at the current
or recent rates., There have been plateaus in the past of constant
energy pe'i- capita; there will be one or more such plateaus in the future.
Conservation of energy and impr.ov'ed energy effiéiency are desirable
goals in themselves as the economics of extraction, ldistribution, and
generation of energy changes. However, a doubling of annual energy
consumption in the U, S, and a tripling in the rest of the world by the year
2000 appears to be a minimum commensurate with the life-style aspira~-

tions of most people,

If there is to be energy growth, let it be nuclear: the cleanest,
safest, and cheapest energy source available for most uses over the next
guarter century. Coal and oil, depletable resources, are best reserved
for higher-valued chemical products, where the costs of preventing
environmental emissions can be better absorbed, Other nations, par-
ticularly Germany and Japan, with more severe energy problems than
ours, appear thoroughly committed to the nuclear base for future energy

growth,

All groups agreed, some reluctantly, that if there was to be energy
growth, large nuclear and coal plants would be necessary. Between the
two, the evidence seems to point to phasing out coal rather than nuclear

as soon as possible,

Will the true "downright Un-American'' please stand up! The impo-
sition on the people of the U.S,, because they are fallible Homo-sapiens,
of Zero Energy Growth or a negative growth rate, by a minority who is
sure the people cannot make '"right" individual choices, or collective
choices by democratic processes appears Orwellian, Hitlerian, and far
from the fundamental American tenets of individual liberty constrained

only from major injury to the rights of others,

On a worldwide basis, depriving or seeking to deprive other nations
of the right to nuclear power benefits deserves a bigger word than

Un-American. Itis inhuman,
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' CONCLUSIONS OF THE WORKSHOP

In this section, the workshop group reports have been examined,
and the conclusions of each group have beleﬁ.c'ompiled a.nci cdilected.
Preceding each A group sei: of conclusions, a s*,}nopsi:s‘ of the scenario
presentéd to thé group:is given along with the energy demands of that
scenaric. The B groups did not operate with a scenario and were free to
approach the question of supply a.\.nd dé.lrnahdia.é."fhéy,é‘a,w f_it. | Following
some of the group conclusions, a listing of \geperal jtems of interest
mentioned in the group reports a.re_tab.;lla-,téd below. S

Group A-1

Scenario Sumrary

The general theme characterizing the United Stz;,teé in this portrayal
of the future is economic expansion. A general concensus existed in the
society suppo‘rtinig' economic expansion and industrial growth. Although
the society was heavily oriented toward a service econbrhy," "privatism'
characterized the economic structure. The supply and consumption of

.

energy were virtually unconstrained.

Scenario Demands

1985  129.5Q o
1995 195 Q " "
Conclusions . .

e Scenario requirements of 129.5 Q by 1985 and 195 Qin 1995 .,
. made.Group A-1 uncomfortable because of the social and
economic costs associated with these energy demand figures.
Some group members were of the opinion that the U. S.
could not use the amount of energy proposed in the scenario
even if it were available.

e Group A-1 had detailed data on a lower supply scenario refer-

ring to an energy availability of 97 Q by 1985, Ewven with this
lower supply case a number of stresses were identified which
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would be greatly exaggerated for the scenario given the group.
These stresses included:

Capital Requirements, e.g., 5-15% of GNP.
Overloading engineering and scientific cornmunities.
Major relocations of people to sparsely populated areas.

Redirection of oil and gas resources toward selective
end-use markets.

Water resource reallocation.

Transportation system expansion—-RR, pipelines and
electrical transmission.

Foreign trade deficits.

Political problems with other resource-deficient
countries.

Items of Interest

e A long lead time is required to build an industrial base for
any new technology.

Group A-2

Scenario Summary

The general theme characterizing the United States in this portrayal
of the future is represented by increased environmental concern and
ecological planning. A general consensus existed in the society supporting
a national environmental policy. Further, this solidarity directly
affected other social institutions, such as the economy. The consumption
and production of energy were significantly constrained in comparison to

those levels characterizing the 1960's and 1970's.

Scenario Demands

1985 113 Q
1995 147.5 Q

Majority Conclusions

e With the exception of importation of foreign oil, those
energy alternatives which are most attractive from the

112



point of view of fuel supply are 1east attractive from an
environmental standpoint.’

Even the modest augmentation of fuel supply (113 Q by 1985)
required by Scenario 2 will necessitate a major increase in
coal production (probably doubling by 1985), greatly increased
use of nuclear electric power, exploitation of Alaskan and
outer contihental shelf oil, and-a continuation of'foreign oil ’
imports at or above current levels. C

The énvironmental, sécial, and economic costs of meeting

the Scenario 2 energy demand were-considered by all group
members to be extremely high and were unaccept&ble to
several members of the group ‘

Even to keep energy consumption down to 113 Q's by 1985
will require significant changes in our current energy con-
sumption patterns. Fuel conservation measures totalmg
about 16 Q's will be required in 1985.

The 1995 scenario energy supply (138 Q} will require more
outer continental shelf oil or oil imports, more coal, in situ
oil shale energy plus the commercial introduction of some-
solar and geothermal supplies.

Solar energy, particularly for water and space heating, is
viewed as a very promising technology for large scale support.

Minority Conclusions

1.

The risks associated with nuclear power reactors are too high
to be acceptable. ' o

One possible method of getting solar technology introduced into
the marketplace is to allow electrm ut111t1es to go into the
business and push it.

Items of In"rle rest

Positive and negative benefits of conservation tabulated.

Strong mino rlty report favo r1ng pha,smg out of nuclea.r power
plants. :

An alternate future of zero energy growth or 2%/year at the
most proposed.

Positive and negative aspects of multinational corporations
listed.
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Group A-3

Scenario Summary

The portrayal of the future United States represented in this
scenario is one characterized by increased governmental planning. The
major effort at all levels of government in this society was an expansion
of programs to. produce equality of educational and economic opportunity.
As the goals of these efforts become realized, the demand for energy was
increased. This effect results from the positive relationship between

socio-economic status and energy consumption.

Scenario Demands

1985 108 Q
1995 145 Q
Conclusions

e Define self-sufficiency as a national goal to change from 20%
energy imports down to 5-10% imports by 1990.

e In the 1980's and 1990's there must be a dependence on both
atomic and coal fired electric generation.

e There is no overall shortage of energy sources, but thereis a
serious shortage of available energy to do the kinds of things
we want to do where we want to do them.

® In all energy planning, the world energy picture must be con-
sidered and not just the U. S. energy picture.

e Broadly based energy R&D will increase the number of future
options.

Items of Interest

e Federal R&D policy take heed of regionally sPecifié opportunities.

Group A-4

Scenario Summary

Technological domination and advances characterize this portrayal
of the future United States. In a sense this scenario represents most

optimistic representation of the future society. Technological advances
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were impacting all the social institutions, especially the economy. The
efficient production of goods and services are high. The production of

energy was more efficient than in the past, and the demand for energy

was virtually congruent with the supply.

Scenario Demands

1985 122 Q

1995 152 Q
Conclusions

e  The 1985-1995 period is too near term for long-range solutions. -

e The group "_'cd'nclulde'd that the future options could be graded
as follows in decreasing order of promise: L

More domestic energy from conventional sources. -
Conservation and efficiency.
Energy redistribution.

Use a pilot plant/systems approach to develop synthetic
fuels., . : -

Use 2 milita.ry. requirerr.x-en‘é to develop synthetic fuels
through demonstration plant phase. '

_ Deve]..o'p new domestic. sources.
Increased imports.
e Capital requirements of the future total enefgy picture are so
large if synthetic fuels are emphasized as to outweigh con-

sideration of particular strategies.

Items of Interest

e The possibility of climatological change affect'ing tempera-
ture and food production should be considered.

e . Energy plans for the.United States should recognize the impact
_ of the energy requirements for the rest of the world.

e Mr. Richard B. Ault of Western Airlines presented data on the
_potential for fuels savings by commevrcial aircraft speed
reduction. This showed substantially smaller fuel savings
than indicated in the workshop potential actions. These data
will be included in the information data base for this project.
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GrouE A-5

Scenario Summary

The general theme characterizing this representation of the future
United States is large scale economic recession. There existed in the
early 1980's an inflationary spiral and a breakdown in the international
monetary system. ''Privatism" continued to characterize the economic
structure although some restrictions were placed on the conduct of busi-
ness. A number of public works projects, including environmental res-
toration, were initiated during this period to stimulate the economy. This
task was all the more difficult owing to scarcities of energy and other

resources, as well as significant international competition for them.

Scenario Demands

1985 67 Q
1995 103 Q
Conclusions

e In a depression situation, as defined by the scenario given
Group A-5, the following general effects would be expected
to prevail:

A return to more conservative policies, especially as to
consumer spending and investment in capital items.

Some significant return to isolationism in international
affairs.

Significant monetary deflation in the short run, and
possibly long term, unless deficit spending is overdone.

Minimum international trade as a result of the failure
of international monetary policies.

® Defined adequate supply in 1985 as 90 Q.
e Support energy expansion in low-risk areas such as coal (with
stack gas scrubbing), coal gasification and liquifaction, shale

oil and nuclear.

e Development costs and future capital investimnents for future
energy requirements will be high,
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e The suggested approaches to increasing energy will result in
a broad range of acceptable fuels and will not ha.ve a un:l.que
impact on aviation or other transPQrtatmn modes

Items of I_nterest

L Regmna.l:sm will be a problem in dea.lmg with £uture energy
problems. v

- Group A-6

Scenario Summary

The general theme characterizing this portrayal of future United
States is i‘ntérnationa.l disarray. Thé ecdnémic é.nd political poli'cie'.s dis-
cussed in this scenario resulted in the assumption by the United States of
an 1ncreas1ngly isolationist stance in the 1980's and 1990’ The United
States Middle East policy was an ambiguous-one aimed at placa.ting the
Arahbs and Israelis while pleasing neither. Accordingly the Arabs again
utilized an oil boycott to influence world opinion with the result that the
United States placed primary importance on the domestic developfnent of
energy. Diverse production strategies were employed by this country in

an attempt to meet the demand for éﬁergy.

Scenaric Demands

1985 106 Q
1995 139 Q
Conclusions

e There is a need for a mix of potential actions because of
social, economic; political and technical forces.

e Inform the public and institutional decision makers.’
® There is a lack of comparative knowledge about alternative
- mixes, especially’about risks and returns, even among
technical experts. g
e There is a divergence of values among various social groups.

e The cgntra.l issues are political.

e Current decisions by U. S. and other governments have long-
range political consequences.
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Items of Int_erest

Must increase rapidity with which regulatory ageﬂcies deal

.
with emerging issues.

# Evidence from social psychology strongly indicates that citi-
zens pay attention to information only on those issues in which
they are interested.

® Evidence that most people selectively perceive and selectively
retain only that new information which agrees with their pre-

conceived beliefs and already held values.

e DPoliticians and lobbyists interact only when they already agree
with each other.

e Decision-makers usually listen to those groups which can help
get them reelected.

e Need to insure that negative results won't kill the project.

® How do we insure that positive results will have an impact on
future policy?

e How do we know how generalizable the experimental results
are?

Group B-1
Conclusions
® Begin conservation efforts now and continue into the future.
® Increase near-term production of primary energy (oil, natural
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gas, conventional nuclear and ccal); for the long term effort
develop solar, fusion nuclear, etc.

Initiate efforts in coal based synthetic gas and liquids.

Maintain oil and gas imports at <15% of total energy
consumption.

An energy supply sufficient to satisfy an energy demand growth
rate of 2. 3% per year is considered adequate for the 1980's
and 1990's

Based on the conclusion above, the consumption of energy is
projected to be 100 Q's for 1985 and 125 Qfs for 1995. The
transportation sector would require 25 Q's for 1985 and

28 Q's for 1995.



Based on the two statéments above, it is concluded that the
transporta.tion requirement could be met by diverting petro-
leum from some nontransportatlon uses Where substltutmn
of other fuels is possible.

e The electric automobile is beyond the 1990 time frame.

Group B-2

Conclusmns

At

The demand for energy by 1985 w1ll be in the 105-120 Q
range; lower than most prOJectzons

' For the 1980's and 1990's heavy short-term reha.nce must be

placed on coal, nuclear energy, oil imports and conserva-
tion, with phase in of ''clean" technologies (solar, geothermal
synthetics with environmental control). : o

‘Consgervation is the single most promising strategy for the.

U S. in both the long and short term.

Unique cooperatmn between pubhc a.nd pnvate sector must be
esta.bllshed 4

The most promising a.ct:.ons for assurmg supply through 1985
are Judged to be: - B

Double coal productlon ~15 Q addition.

Build nuclear pla.nts now ''in the pipeling' ~17 Q addition;
but phase out in the 1990's"as 'clean" technologxes f111

gap-

'Search for and develop geothermal resources —1
a.dchtmn

" Recycle sohd wastes - 2 Q addition.
Nearly double hydroelectnc ca.pac1ty -2 Q addltmn

Increase imports of oil, na.tura.l gas, processed mate-
rials, petrochemicals and electricity.

Keep even on production of-domestic oil and natural gas.

e The most promising possibilities for supplymg energies in

the 1990's are:

Solar energy. An implemented technology has the poténtia.l

for replacing heating, cooling and hot water loads for
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domestic and commercial sectors; those loads currently
consume about 20% of the nation's energy. The nonpol-
‘luting, . inexbaustible nature of Sola.r energy makee it
particularly attractive. .

Geothermal-electrical energy.
Solar/biclogical and solar/wind technologies.
The output of research and development not yet performed.

Development of new innovative transportation infrastruc-
ture which will be necessary for materials transportation
of. coal. :

The capital expenditui-es' reouired 'fnoi'\energy expenéithres can
“be handled if there is U. S.. government support during initial,
-more r1sk3r stages. : . o :

i

Items of Interest N - o . . . . ‘ A :

e The group felt uncertain about the social and political results
of obvious energy conserving options.that would have an
1mpact on life style.

] Cred1b111ty of na.t1ona.l energy a.nd energy resource data. base
in doubt

] An open attempt to understa.nd and take into account the dif-
fering political objectives and value systems of trading
partners of the U. S. should be an objective of an integrated
energy policy. )

e Areas »where legal processes could streamline energy
decisions:

Power Plant Siting: A national land.use act which would
encourage and help finance state and reg1ona1 land use
plans would shift the burden of power plant siting from
private utilities to public bodies where it belongs.

:'Consolidate departments with overlapping jurisdictions
fo assist in better decision-making.

Streamline court .proc edures.
1} Provide for expedited hearings,

-2)  Set time.limits on bringing suits, together with
wide publicity. : :

Consider private property right/police power tradeoffs.
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Group B-2 asks how to measure the socio-economic costs of
not pursuing a vigorous coal/nuclear strategy.

Groug B-3

See Group A-3 above.

Group B-4

Conclusions

The group decided to work toward a "Plausible Desirable
Scenario' using a 3.5 to 3, 7% growth in GNP to 1985 and
1995, respectively.

An increase in energy efficiency and conservation was pro-
jected for 1985 and 1995 leading to a requn'ement of 106 Q
in 1985 and 145 Q for 1995,

From present oil and gas fields the 1974 level of production
can be maintained based on accelerated development and
increased recoveries, pr1nc1pa.lly as a result of improved
economics.

Despite the large capital outlays required for energy develop-
ment, they can be easily absorbed by the capital market
between the present and 1995. The utility companies, how- °
ever, face a unique financing problem.

There are two alternative approaches to the problems and
risks inherent in the shortfall:

Develop additional new domestic supplies to avoid the
necessity of importation.

Develop new high technology products which can be trans-
formed into exports. -

Items of Interest

Mr. Wilson Harwood of SRI made an oral presentation and
compiled notes entitled '""Importation of Oil and the Arab's
Qil Policy"”. These notes are included in Section 4 above.

Dr. Arnold Goldburg of Boeing submitted a booklet prepared
by his company entitled "Transportation Systems Analysis
and Energy Comparison'. This booklet will be included in
the information data base for this project.
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Group B-5 -

Conclusions

® Energy self-sufficiency for the U.S. should be defined as
allowing 5% petroleum imports.

o If the U.S. continues present rate of growth with no positive
energy plan in effect, there is no assurance of adequate
portable energy fuel,

# A portable energy shortage will have adverse social con-
sequences in the U. S,

e The lack of proper energy planning and subsequent implementa-
tion can lead to hostility among the free world and the
developing countries.

® Expand use-of available proven and inferred reserves in the

- next two decades, e.g., Alaska, outer continental shelf,
secondary and tertiary recovery, increased coal production.

e The U.S. should plan toward an energy requirement of 112 Q
in the year 2000. . '

e Actions in the following areas are required:
Conservation
All-out coal production ASAP with environmental control

Plan now to introduce coal liquifaction processes by the
1990's. :

Institute a nuclear program now to furnish,.?.-O Q by 2000.
Develop solar, geothermal, etc. ASAP.

Promote electric mass transportation by the 1990's.
Energy form substitutions.

Change social/business forms of personal contact-
.communications,

e Shortfall in energy by the year 2000 will be about 30 Q.

Items of Interest

e Devélopment of western coal/shale re-quires scarce water,

® DBreeder reactor developrhent should continue without commit-
ment to deploy.
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® A model was used to define the portable fuel requirements
for 1980, 1990 and 2000.

~ ® Group B-5 developed a scenario for the future including a
desired set of conditions for 1985 and these conditions then
defined some requirements of a national energy policy.

Group B-6 .

Conclusions

® The only domestic energy sources with sufficient potential
to maintain the nation in its historic growth pattern are
strip-mined coal and nuclear fission.

e If we forego the use of either of these energy resources,
we will enter a period of negative per capita energy
consumption.

® We do not believe there is an adequate data base from which
to construct a picture of our society under negative per
capita energy consumption. We, therefore, cannot rationally
decide on whether to accept nuclear risk or a restructured
society stemming from negative per capita energy consumption.

® We conclude that the Middle East is not a feasible source of
sufficient energy to allow us to escape a decision on alterna-
tives mentioned immediately above.

® We need a reliable analysis of the social consequences of
negative per capita consumption and suggest that reliability
may be increased by including talent that reflects experience
with a variety of societies and cultures.

¢ A no-waste ethic induced by government, would facilitate a
better understanding of what we will be up against in using
conservation as an energy-saving tactic in industry and
smaller and individual units.

® Small cars are more promising for fuel conservation than
more efficient internal combustion engines.

e Electric vehicles are expensive, not fuel saving from a total
energy use analysis and their impact would be small by the
year 2000.

® General industrial fuel requirements per unit output can be
reduced about 20-30% by the 1990's.

¢ A no-waste national policy and ethic could yield a potential
savings in energy of eight million barrels per day by the
1990's,
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Items of Interest

® A minority report called for a moratorium on all further
construction of nuclear fission plants.

A Summary of Workshop Conclusions

It seems appropriate to begin this summary by restating one of the
conclusions of Group A-3:

"There is no overall shortage of energy sources, but there

is a serious shortage of available energy to do the kinds of

things we want to do where we want to do them, "

There was considerable commonality in the conclusions of the
workshop groups. This even was true in the A groups where each one

used a different future scenario.

Perhaps the most important general conclusion that can be inferred
from the workshop group reports is that there is no magic answer to our
future energy problems and requirements. No simple or rapid social,

economic, technical or political answer was proposed.

A second general conclusion seemed to be that most of the pa,rtici—.
pants believed that the historical energy growth rate in the United States
must decrease. This conclusion brought forth considerable personal and
group concern for the social, economic, financial and international

impact of any energy decision.

A third general conclusion resulting from the second is that con-
servation will have more immediate impact than any other action, and it
is absolutely essential, of course, if a decrease in the historical U. S.
energy growth is to be achieved. Conservation must be achieved by
multiple methods beginning with public ethics and mores through legisla-

tive, technical and financial actions.

Even with successful conservation efforts, a fourth general con-
clusion of the workshop seemed to be that the U. S. will have to further
expand its present energy sources. This expansion must include staying
even with the present domestic petroleum and gaseous hydrocarbon sup-

ply through additional drilling and secondary and tertiary recovery.
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Development of new resources on the outer continental shelf, both east
and west coast, and Alaska, plus full exploitation of the Alaskan north
slope, must be accomplished. Increase in the use of coal is necessary
even if some relaxation of EPA standards on an individual and limited
basis is required. Even nuclear power generation must continue and be

speeded up for the next 10 or 20 years at least.

The conclusion that technical programs should be started now even
though their impact probably wouid not be felt until the 1990's was a
general one. One requirenient was that technical programs should be
multipronged and deal with a number of possible energy options since it
was expected that a certain number of failures would be experienced in

such a broad technical effort.

Finally; it was generally concluded that there is a need for a
national energy policy that was both understood and acceptable by the

general public.
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RECOMMENDATIONS OF THE WORKSHOP
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RECOMMENDATIONS OF THE WORKSHOP

The workshop participant group reports have been examined, and

the recommendations of each group have been compiled and collected.

This compilation is given below starting with the A group recommendations

in numerical order and then followed by the B group recommendations in

a similar fashion.

Group A-1

Crash R&D programs for development of technology for
utilization of various energy sources.

Break traditional R&D patterns and assist implementation by
new legal, managerial and institutional structures/interfaces.

Group A-2

Majority Recommendations

Plan now for low energy growth in the 1990's.

Initiate immediate and early cooperative heavy private and
public R&D for development of technology for clean energy
sources (solar, wind. geothermal).

Use solid wastes for energy production.

Achieve 17 Q conservation savings in 1985 under National
Petroleum Council preojections by:

Increasing average m. p. g. of auto fleet from 13 to 26.
Residential and commercial conservation,
Improve industrial process efficiencies.

Reach 138 ©Q in 1995 without increase of nuclear electrical
energy above 1985 level.

Deregulate natural gas prices.
Have full cost pricing of all energy forms.

Provide government subsidies for emerging conserving
technologies.
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Initiate broad scale public and private efforts through
information and education to change U. S. ethic concerning
energy and material use to "no-waste'' ethic.

Minority Recommendations

128

Place an immediate moratorium on future expansion of the
nuclear power industry substituting stronger conservation
measures and reliance on oil imports and coal.

Group A-3

Amend environmental protection law to allow more time for
full implementation of clean air standards.

Establish floor under the price of imported energy to allow
competitive domestic sources to be developed. Stabilize
the floor for 25 years.

Federal government to be a major participant in cost sharing
to develop means for insuring that new technology goes from
research to commercial status, |

Assure adequate domestic uranium supplies and enrichment
and fuel cycle facilities for self-sufficiency.

Deregulate wellhead price on new natural gas.

Government address the problem of obtaining capital for
significant increase in electricity, coal, nuclear capacity.

Create eminent domain for coal slurry pipelines.

National needs take precedence over states rights in energy
matters. '

Establish priority uses for natural gas as follows: (1) selected
petrochemical, (2) residential, (3) commercial, and (4)
other,

Auto manufacturing or import to U. S. should achieve 20 mpg
after 197X (through taxes on horsepower, weight, etc?).
N\

Relax NO_ standards to 2 gm/mi.

Speed implementation of electrified mass transit systems in
urban areas,

Prevent institutional interests from blocking efficient trans-
portation, i.e., ICC or CAB (e. g., cheapest truck route
from Detroit to Los Angeles is through Atlanta).



Government impose standards for minimizing energy losses
in commercial and residential new construction.

Federal government specify land and water use planning on
state or regional basis to be more cognizant of energy
requirements.

Federal government lead development of electric car.
Accelerate R&D on nuclear waste.

Accelerate R&D on sulfur/sulfur dioxide removal to
accelerate coal usage.

. Combine FEA/ERDA into Department of Natural Resources
with cabinet level secretary and provide priorities for
necessary R&D.

Communication usage and improvement should be investi-
gated as an alternate to transportation.

GrouB A-4

Recommend a pilot plant/systems approach for synthetic
fuels development. The word systems here implics a
total examination of all energy required in a synthetic
fuels operation from mine to user.

Full scale synthetic fuel demonstration system should be
conducted in conjunction with a military requirement.

Group A-5

Carry out increased energy supply in private sector as
much as possible with government action to reduce invest-
ment risk and thus lower acceptable return on investment
plus price control, if required.

Relax environmental constraints/near term.
Public education regarding a finite world.
Programs at public expense which pay for dislocation or

unfairness and deal fairly with those who will be penalized
for changes made in the national interest.
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Group A-6

e Create better communication among sources of knowledge,
the public and decision-makers. (Need an objective,
respected source to get facts to the public.)

e Create appropriately chosen task forces to legitimatize and
publicize potential actions.

e Conduct social experimentation concurrently with demonstra-
tion and pilot projects.
Group B-i
e Four major strategies should be pursued to achieve the
desired supply of 100 Q's in 1985 and 125 Q's in 1995.
Conservation
Increase production of primary energy
Development of synthetic fuels
Limit imports to less than 15% of the total supply.
e Conservation recommendations
Automotive transportation.
1) Mandatory use of steel belted radial tires
2) Reduce vehicle weight
3} Reduce engine displacement
4) Improve coupling of engine to drive wheels.
Air transportation
1) Improve load factors

2) Improve scheduling from fuel consumption
standpoint

3) Eliminate short hauls

4) Increase energy efficiencies (aerodynamics and
propulsion).
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Intermodal transfer
1) Try to shift freight to more economic modes
2) Try to develop more uniform state regulations.
Residential and commercial buildings
1} Improved insulation
2) Low heat loss structure design
3} Use total energy systems.
e Increased production of primary energy.
Explore and develop offshore deposits

Investigate improved secondary and tertiary recovery
methods

Develop advanced fracturing techniques
Expand conventional nuclear capacity
Expand coal production
Important longer term sources include:
1} Breeder reactors
2) Solar energy
3) Qil shale/tar sands.

These itemns require immediate substantial research
and development.

1) Relax air standards to increase coal usage in
the near term.

® Development of synthetic fuels. Concentrate on processes
under development such as coal gasifaction, liquifaction
and synthetic gas.

GrouE B-2

e Many technical approaches could end in failure, and. there-
fore, research money should be widely spread among a
variety of more promising strategies to allow selection
of viable options.
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@ Streamline governmental processes for licensing nuclear
plants.

e Develop independent audit procedures to check closely on
agency performance of waste management and security
procedures to ensure uniformly responsible handling of
dangerous materials from nuclear plants.

e Arrange means for swift international technical transfer so
that the nation can benefit quickly from technology used in
other countries (e. g., German mining technology).

e Begin training of adequate numbers of highly skilled per-
sonnel necessary for developing and applying new tech-
nologies (especially by creation of new mining schools).
Use government subsidies, guaranteed jobs in government
for graduates and fellowships at the National Laboratories
as reservoirs for pools of talent which the nation will
need quickly.

e Make certain that supportive technologies such as high-
temperature, high-pressure valves are in existence as
needed,

# DProvide leadership and incentives (or potentially, elimina-
tion of disincentives) to the transportation industry in
general and railroads especially to meet the national need
for coal transportation.

e Make a national effort to check the data base for the sum-
mary information on o0il, gas, nuclear, geothermal and

coal resources of the nation. Concentrate on taking the
baseline data itself.

Group B-3
See Group A-3 above,
Group B-4
® To bring in additional conventional domestic energy sources

in 1985 and 1995, the following factors must be present:

Positive incentives must be maintained for industry
and finance.

132



Perception by the public must be accomplished, which
probably requires improved communication techniques
between the decision-makers, technologists and the
public.

This perception includes cost effective adjudication of
the environmental issues. :

The Alaska Gulf and the Atlantic Coast exploitation
require changes in laws and/or regulations. In this
regard, on the Atlantic Coast, the local political
problems must be resolved. The development of the
Alaska Gulf requires utilization of advanced production
technology.

The further development of the North Slope requires
further exploration and increased pipeline capacity.

To accomplish the coal option requires surmounting the
supply problems in equipment, transportation, skilled
mine labor, and the socio-environmental issues involved
in setting up new mining communities, as well as the
requirements for uniform air and water quality standards
across political boundaries. -

To accomplish the nuclear option requires the removal
of conditions which might motivate utility decisions to
delay or suspend nuclear expansion plans. These

include a possible continuation of current financial
stringencies and siting and environmental delays, uncer-
tainties regarding the timely availability of fuel cycle
facilities for conventional reactors, including enrich-
ment, reprocessing and waste disposal, and uncertainties
regarding the economic feasibility of breeder systems.

Develop new additional domestic supplies of energy by funding
pilot plant demonstrations of about 1/10th full scale.

Use heavy involvement of industry in pilot plant activities to
provide a continuity to full scale plants.

NASA should continue to lead and expand its efforts to develop
new aeronautical products, including energy conserving air-
craft, to help maintain a viable position in the world market
place.

Group B-5

Fiscal support of energy activities should be limited to <15%
of the GNP to allow pursuit of other national objectives.
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e Recommend an energy policy which contains elements of the
following strategy:

Provide conservation of general energy usage,

Point immediately toward all-cut coal production while
simultaneously controlling environmental insult.

Institute a nuclear power program with up to 30Q by
the year 2000.

Develop solar, geothermal and other power sources
where feasible.

In the area of portable energy:

1) Utilize electric/battery vehicles in urban,
transit by mid-1990's.

2} Promote urban electric mass transit.

3) Develop efficient intermodal mass transport
on a systems basis.

4) Promote lightweight and low horsepower air-
craft and ground transport vehicles.

Implementation of this suggested strategy must have strong
government leadership in the areas of energy planning,
financial support, risk participation, public education and
broadly based energy R&D programs.

Group B-6

® An R&D program is recommended to develop technology for
use of the large heat loss from electric power plants for
space and water heating.

® . A penetrating study is needed to determine the social and
economic impact of a low or negative energy growth.

A Summary of Workshop Recommendations

The recommendations of the workshop groups can be readily be

classified into the following six categories:
Conservation
Increase Production of Primary Energy Sources
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Limit Imports

Develop Synthetic Fuels
Develop New Energy Sources
Transportation Alternatives

One characteristic was prevalent throughout the recommendations
of the workshop groups, and this can best be described as a concern for
the total system as it relates to energy problems and requirements. In
this context the total system is not just limited to hardware or plant con-
figuration but is better described as including the social, political, eco-
nomic and international elements as well as the technology of the situa-
tion. As described below, multipronged, intense, even crash research
and development technology programs are recommended, but these pro-
grams are not recommended to operate in a vacuum. Important program

recommendations in nontechnological areas also were made.

General summaries of the workshop recommendations according to

the six headings listed above are as follows:
Conservation
e Automotive Transportation
Mandatory use of steel belted radial tires.
Reduce average vehicle weight in U. S, automobiles.
Reduce engine displacement.
Improve coupling of engine to drive wheels.

Amend Clean Air Act to allow more time for full imple-
mentation of standards.

Relax NOx standards to 2 gm/mi.

Promote lightweight grc:;und transportation vehicles.
e Air Transportation

Improve load factors.

Improve scheduling from fuel consumption standpoint.
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Eliminate short hauls,
Develop -energy conserving aircraft.
¢ Residential and Commercial
Develop low heat loss structure.
Use total energy systems.
Develop improved insulation or insulation techniques.

Government standards for minimizing energy losses
in new construction.

® Industrial
Improve thermal efficiencies of industrial processes.

Develop technology for use of the large heat loss from
electric power plants for space and water heating.

® Social, Political, Legislative

Need an objective respected source to get facts to
the public.

Educate the public regarding a finite world {"no waste"
ethic).

Plan now on low-energy growth in the 1990's,

Government subsidies for emerging conserving
technologies.

Public and private efforts through information and edu-
cation to change U, S. ethic concerning energy and
material use.
Establish priority uses for natural gas,
Increase Production of Primary Energy Sources
e Petroleum

Explore and develop offshore deposits.

Improve secondary and tertiary recovery methods.
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e Natural Gas
Explore and develop offshore deposits.
Develop advanced fracturing techniques.
Deregulate natural gas prices.

e Coal
Expand coal production.

Relax air standards to increase coal usage in the near
term.

Create eminent domain for coal slurry pipelines.

Accelerate R&D on sulfur/sulfur dioxide removal to
increase coal usage.

e Atornic Energy
Expand conventional nuclear capacity.
Continue development of breeder reactors.

Streamline governmental processes for licensing
nuclear plants,

Develop independent audit procedures for waste manage-

ment and security to ensure uniformly responsible
handling of dangerous materials from nuclear plants.

Assure adequate domestic uranium supplies and enrich-
ment and fuel cycle facilities

Accelerate R&D on nuclear wastes.

Determine "socio-economic cost' of not pursuing all-out
nuclear power program through the 1990's.

e Social, Political, Legislative

Make national effort to obtain reliable baseline data on
oil, gas, nuclear, geothermal and coal resources of

the U. S,
Train skilled personnel.
Arrange for swift transfer of international technology.

National needs to take precedence over states rights
in energy matters.
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Improve transportation system for coal.
Assure capital availability for coal and nuclear expansion.

Limit fiscal support of energy activities to s15% of the
GNP to allow pursuit of other national objectives.

Limit Imports
e Limit imports to less than 15% of total energy supply.

e Establish floor under the price of imported energy to allow
competitive domestic sources to be developed.

Develop Synthetic Fuels

e Concentrate on processes under development such as synthetic
natural gas and coal gasification and liquifaction.

e Assume technical failures will occur, and, therefore, research
money should be widely spread among a variety of more
promising strategies.

e Make certain that supportive technologies such as high-
temperature, high-pressure valves are in existence as
needed.

o Federal government to share cost and develop means for
insuring that new technology goes from research to com-

mercial status.

e Use a pilot plant systems approach for synthetic fuels
development.

® Arrange a full-scale synthefic fuel demonstration system in
conjunction with a military requirement.

Develop New Energy Sources
¢ Implement strong solar energy research and technology program,

® Initiate substantial technology programs in the use of oil
shale and tar sands.

® Use solid wastes for energy production.

® Expand exploration and development of geothermal energy
sources.
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Transportation Alternatives

Shift freight to more economic modes.
Develop more uniform state regulations.

Speed implementation of electrified mass transit systemns in
urban areas.

Prevent institutional and agency interests from blocking
efficient transportation of passengers and freight.

Federal government lead development of electric car.

Communication usage and improvement should be investigated
as an alternate to transportation.

Develop efficient intermodal mass transport on a systems
basis.

Utilize electric/battery vehicles in urban transit by
mid-1990's.
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DIRECTIONS FOR NEAR TERM ACTIONS

An Interpretation of Workshop Results

The mix of participants at the Portable Fuels Workshop were
chosen from a wide variety of disciplines, backgrounds and experience in
order that a broad view of the situation regarding portable fuels in the
1980's and 1990's would be obtained. The workshop thus attempted to
examine all elements relating to portable fuel futures including social,
political, economic and international factors as well as technical needs
and opportunities. Because of the diverse backgrounds of the participants
and the short intense period of the workshop activity, it was impossible
to attempt to detail specific recommendations; the development of future
program plans and schedules was not attempted. It is the responsibility
of the NASA contractors, TRW Systems and the University of Texas, to
independently review and analyze the results, conclusions and recom-
mendations of the workshop for the purpose of identifying those issues

requiring and justifying detailed definition and program plan development.

In a broad sense the workshop did conclude that there certainly
would be a continuation of the energy problem in the United States at
least into the next century. Portable fuels, being a significant portion of
the energy requirements, and presently being an inefficient user of
energy, also will have problems of supply and change during this same

time period.

The previous two sections have summarized the written conclusions
and recommendations of the workshop groups, and these results of the
workshop will be analyzed in detail. From an overall viewpoint there
were several guiding principles and broad directions that came out of the
conference. Two principles were stressed repeatedly:

® We are not sure of any specific approach, and therefore, a
multipronged concurrent effort must be made.

e Consider all elements, both societal and technical, from the
very beginning of any program.

PRICEDING PAGE BLANK NOT FILMED 141



Similarly, a priority of overall directions came out of the workshop

deliberations:

o Conserve what we have. Conservation will be absolutely neces-
sary, and the impact and requirements will be significant.

e Ixploit our present and known resources. There is no near-
term substitute for petroleum, natural gas, coal and uranium
{nuclear).

® Develop new energy sources. Continue efforts on synthetic
fuels from coal and breeder reactors and open and expand
programs in solar energy, waste conversion, geothermal,
etc. In particular, open opportunities for new ideas through
basic research,

e Change and substitute. This direction offers opportunitiés
for more efficient uses of our energy and material resources.

The specifics summarized in the previous two sections will be

analyzed in light of the principles and directions just described.
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3. PHILOSOPHY OF PROBLEM STATEMENT DEVELOPMENT

The product of a multidisciplinary workshop would be expected to
be a series of very broadly defined conclusions and reéommendations,
and this is what resulted from the Monterey sessions. In the time avail-
able and within the methodology used, there was very little discussion of
detailed technical and/or social/economic/political factors important to
each conclusion or recommendation. The Monterey workshop did produce
very clear, broad directions and described important factors from various
disciplines that should be considered in any program related to portable

fuels.

Another characteristic of the conclusions, recommendations and
directions was that they were not necessarily new or unique. With all of
the attention that energy questions, problems and ideas are receiving from
all segments of our society, it is hardly to be expected that completely
unique proposals would result. Nevertheless, within the broad directions
proposed by the participants at Monterey, a number of programs can be
defined that are important to the portable energy future of the United
States.

TRW's approach to the selection and development of specific pro-
blem statements based on the Monterey workshop results considered the
following factors, First, a general examination was made to determine
the types of programs that were already under way. In this examination
attempts were made to consider legislative and political activities as well
as technical projects. For this purpose the data base developed in this
project was a prime source of information and preliminary conclusions
were discussed with knowledgeable people at NASA, The University of
Texas at Austin and within TRW's Systems and Energy. Finally, tele-
phone discussions were held with workshop participants to obtain the
advantage of their expertise. The first step thus divided the workshop
recommendations into two categories, namely, those where programs
already were under way on some identifiable and significant level and

those recommendations where no program(s) could be identified.

Where program(s) were determined to be under way, an effort was
made to determine if a related urea might require some activity or if a

new approach or idea could be identified. If such a situation could be
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identified, then further consideration of a problem statement was given,
It should be clearly understood that these activities were of a cursory

nature within the time and funding constraints of this project.

A list of recommendations for possible problem statement develop-
ment resulted from the approach just described., The variety of recom-
mendations from the Monterey workshop allowed a latitude in selecting
an area for specific examination. In selecting an area for further evalua-
tion, the capabilities and responsibilities of the National Aeronautics and
Space Administration were the prime consideration. These capabilities
and responsibilities were of three general types:

1) NASA has responsibility in aeronautical engineering
development for the public benefit

2) NASA has sponsored work in a number of advanced
technology areas,

3) As a result of experience in the space program, NASA
has a capability in examining a total system. The
activities of the sponsors of this program, the Systems
Studies Division of the NASA Ames Research Center, is
one evidence of this capability, The final problem state~
ments described in subsequent sections attempt to
reflect at least one of the NASA capabilities and
responsibilities described above,
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4, DEVELOPMENT OF PROBLEM STATEMENTS FROM
WORKSHOP PARTICIPANT RECOMMENDATIONS

The conclusions and recommendations of the work groups at the
Monterey workshop (Section 2, 3) and the philosophy of work statement
development (Section 3) were used as a basis for problem statement
development, The first step was to give each candidate statement a title
which reflected both the broad subject area and the more specific catego-
ries under investigation. It should be understood that at this point the
workshop conclugions and recommendations are being interpreted, com-

bined and more specifically directed by TRW personnel.

For convenience in cataloging the candidate problem staternents,
they were divided into four areas corresponding to the general objectives

defined by the workshop, These are:

e Conserve what we have
e Exploit our present and known resources
e Develop new energy sources

e Miscellaneous.

This exercise led to the general description of 47 candidate statements;
these were examined in more detail through searches of the project data
base, evaluation by knowledgeable people at TRW's Systems and Energy
discussions with out colleagues at NASA/Ames Research Center and the
University of Texas at Austin, and occasional telephone discussions with
workshop participants, Twenty-nine candidate statements were eliminated
because programs are already under way, The process of elimination is

described in the following sections.
4,1 CONSERVE WHAT WE HAVE

4,1.1 Teach the Public the Economics of Automohile Operation

This subject area was examined because it was felt by the workshop
participants that the general public really did not have a firm idea of the
cost of operating an automobile. The general public is already bombarded
with mileage claim advertising from automobile manufacturers and conser-
vation ideas from automibile clubs and tire manufacturers, The Environ-

mental Protection Agency already runs mileage tests on automobiles sold
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in the United States and publishes this information, In considering this
general question no reasonable educational program for automobile
operation economics was conceived, Such an activity would be a massive
effort well beyond the scope of this program and perhaps even beyond the

capabilities of the Federal Government,

One comment made at the workshop was that the young people will
have to live with automobile conservation all of their lives. This led to
the consideration of an educational program directed toward and operated
by young people. Many high schools and junior colleges offer courses in
automobile maintenance and repair leading to the training of the students
as auto mechanics, It was felt that this particular group of young people
operating within their school could learn the economics of automobile oper-

ation and could bring this information to their fellow students.

A program idea was conceived in which a high school or junior
college would act as a '"contractor' and involve their students in the auto-
motive mechanic courses, These students would develop a program to
determine the influence of driving and maintenance habits on gasoline con~
sumption, They would use both their own cars and enroll their fellow
students in the program. It is not proposed that car maintenance by the
school for the students' benefit would be involved. The students could
develop their results using car weight and horsepower as a criteria and
not evaluate the re