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LETTER OF TRANSMITTAL

OFFICE OF TECHNOLOGY ASSESSMENT
Washington, D. C., March 15, 1977

To the Congress of the United States:

DeAr MR. Presipent ano MR. Speaker: We are pleased to submit, pursuant to
section 11 of the Technology Assessment Act of 1972 (Public Law 92-484), the
annual report of the Office of Technology Assessment (OTA) covering its activities
during calendar year 1976.

The Technology Assessment Board is proud of the accomplishments of OTA
during its third full year of operation. Ten reports totaling 23 separate volumes
were published by the six original program areas. These reports include the
culmination of the long-range assessments undertaken by the Office of 1974. They
represent substantial progress towards fulfillment of OTA’s charge, set out in the
Technology Assessment Act, to “provide early indications of the probable beneficial
and adverse impacts of the applications of technology.”

The Office received 43 new requests for assessments during the report year,
bringing the total number of requests received since operations began to 118. These
figures demonstrate the confidence Congress has in the ability of the Office to meet
its informational needs.

The Board is indebted to OTA Director Emilio Q. Daddario, the members of his
staff, and the hundreds of committee members, panelists, and consultants who
participated in the work of the Office. We also wish to express the Board’s thanks to
the Council chairman, Dr. Jerome Wiesner, President of the Massachusetts
Institute of Technology, and the other members of the Technology Assessment
Advisory Council for their assistance to the Board.

The Board was under the very able direction of Congressman Olin E. Teague,
Chairman, and Senator Clifford P. Case, Vice Chairman, during the 94th Congress.
Their leadership in charting productive courses for the Office will serve Congress
advantageously in the years to come.

EpbwaAarRD M. KENNEDY MARJORIE S. HoLT
Chairman ofthe Board, Vice Chairman of the Board,
Office of Technology Assessment Office of Technology Assessment
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Section |
DIRECTOR’S STATEMENT

The concept of technology assessment originated in 1966 as a congressional
response to the growing need for considered, guiding analyses of the intricacies
of complex issues presented by this technology dependent age. The mechanism
evolved through painstaking deliberation to become the Office of Technology
Assessment in 1972. It has been the intention of the OTA Congressional Board,
and my primary goal as the first Director of OTA, to build this office into an
institution presenting a new, important, and needed service for the
benefit of the Congress of the United States.

This fourth Annual Report marks substantial progress towards that goal. It
sets forth the numerous accomplishments of the OTA staff, which, assisted by
advisors, contractors, consultants, and the hundreds of individuals and offices
working with us, has moved OTA from a tentative, searching organization in 1973
to one which has developed a useful range of work styles, analytical strategies, and
organizational techniques. The Office can now systematically and effectively
marshal the intellectual resources of the Nation to meet the unique and
constitutionally defined needs of Congress.

Calendar year 1976 marked the completion of 3 years of continuing devel-
opment and useful service to the committees of Congress. OTA not only completed
its first round of major long-term assessments, but also initiated succeeding
extended projects. Each of OTA’s original major program areas completed and
delivered to Congress at least one major assessment report. Additional short-term
studies were also completed by various program areas to serve the timely needs of
congressional committees.

To capture and consolidate the benefits of 36 months of actual operation, and to
ensure that upcoming activities will benefit from these initial substantive efforts, |
asked that our program managers and senior staff carry out an examination and
comparative analysis of their experience to date. In late summer and early fall, they
met in a series of workshops for a detailed comparison of the diversity of approaches
to, and experiences resulting from, OTA programs and projects across a range of
assessment activities and objectives. There was particular emphasis on what
worked and why, what could be improved and how, what was attempted without
success, and what might have produced better results. This examination resulted in
a successful effort which brought forth a theme and guiding principle we have all
recognized from the beginning—that OTA is unique in its congressional inception
and function. The workshops further manifested a key characteristic of successful
technology assessments for Congress—a flexible structure with which to meet
congressional needs.

It was generally discerned that there can be no automatically applied formula
for meeting a particular study need; each effort must be carefully constructed,
within the manpower, intellectual, and financial resources which can be brought to
bear, to address the particular set of relevant issues. Program managers also
concurred that, above all, OTA reports must be both characterized by and perceived
to have the attributes of timeliness, quality, and credibility. Judging by the
responses of the committees we have served, | believe our reports have indeed met
these criteria of congressional utility.

From its inception, technology assessment has captured the interest of a wide
spectrum of analysts and academicians in public and private organizations. The



OTA Board, as part of its continuing interest in the development and alternative
uses of technology assessment, conducted hearings on the extent to which
technology assessment is used by both government and private agencies, These
hearings, outlined briefly in section IV, demonstrated that technology assessment is
not only being used increasingly, but that it is characterized by varying approaches
which can fit both the demands of the assessment’s subject and the needs of the
client. This characteristic and other operational techniques match those of OTA’s
program managers and their methods of conductin assessments.

The number of projects actively being pursued increased during the year to a
high of 44, 10 major reports were delivered to and used by some 25 committees or
other agencies of Congress, and work was substantially advanced on 16 other
projects scheduled for delivery to Congress early in 1977.

The number of requests for assessments received since OTA’s inception
reached 118, covering 173 different subjects—far more than OTA can
accommodate with its present resources. As a measure of expanding interest in the
services and perceived utility of this office, OTA was additionally called upon by
Congress for assistance in some 34 bills, two of which—on railroad safety and coal
leasing—were enacted into law.

The 1976 projects treated a breadth of issues and represent the accomplish-
ment of the original OTA program outlines. These receive mention in further detail
in each of the program descriptions in section Il1, and to illustrate their breadth and
scope a selection of brief excerpts from reports completed in 1976 appear in sec-
tion I1.

It is clear that early warnings on the positive and negative impacts of
technology are of continuing concern to Congress, As stated in the OTA Act, it is
“the basic function of the Office . . . to provide early indications of the probable
beneficial and. adverse impacts of the applications of technology.” Early warning is a
built-in aspect of most of our studies; during this year alone, the Oceans, Energy,
Materials, Health, and Food Programs produced reports which contain such
warnings.

The study of three new energy systems off New Jersey and Delaware noted, for
example, that the development of a single floating nuclear powerplant there could
lead to a profusion of similar plants in coastal areas throughout the country. Yet no
policy analysis of the impacts of such a proliferation has been carried out by any
responsible agency. The report also points out that, because no meaningful State
participation in Federal decisionmaking exists, individual States could initiate court
action to block or delay developments with which they disagree.

Reports on materials and food information systems brought into focus the
need to provide policy makers with improved and integrated intelligence data to help
them predict availability. The OTA examination of the Environmental Protection
Agency’s .5-year research and development plan noted that many influences require
consideration in the development of an adequate response to environmental
problems. The report said:

Inevitably, significant social, technological, and resource changes will affect the
environment. While one cannot predict the nature and time of environmental
crises, an exploratory research program that attempts to anticipate problems
would add a worthwhile dimension to the (EPA research) program.

The OTA Health Program assessment of medical technologies was devoted almost
entirely to the need for early studies of the social, economic, institutional, personal,
and legal effects of biomedical R&D.



Beyond these, there was evidence at year’s end that earlier OTA reports also
brought out timely instances of early warning for congressional consideration. In
mid-1975, the OTA study of tanker operations was forwarded, with emphasis on
their pollution and safety characteristics. In late 1976, the incidence of tanker
grounding and accidents brought renewed interest in this report, which had
pointed out several measures which, if implemented, might have averted some of
the consequences of these incidents. (As a further example, OTA’s 1975 report on
the effects of natural gas curtailment was updated earl in 1977 to serve
congressional deliberations of administration proposals to deal with natural gas
shortages brought on by the severe cold of the winter of 1976 -77.)

In addition to these activities, as a continually evolving organization, OTA
undertook the development of a comprehensive and systematic approach to exam-
ine, identify, and analyze technologies that have not yet been placed in widespread
use. In this attempt to structure an OTA function to assess longer range, more
obscure developments, the Office called upon its Advisory Council for guidance.
The Council Chairman, Dr. Jerome Weisner, appointed a special Council subcom-
mittee to work with OTA staff members in examining both the requirements for
such a program and alternative structures and approaches for its implementation.
Dr. Weisner’s letter to the Chairman of the OTA Board, reprinted in the appendix,
further outlines the important thrust and activities of this effort.

The Advisory Council also continued its comprehensive and creative work to
advance the assessment of national R&D policies and priorities. These Council
activities are also discussed in Dr. Wiesner’s letter, while OTA program work on
this is described in section 111 of this report. These Advisory Council contributions,
along with many others, are appreciated.

As reflected in electoral campaigns across this Nation last fall, there is an
increasing trend in this country, as well as elsewhere in the world, to involve
individual citizens and groups of people, more broadly interested in or affected by
particular issues, in the public policy process. As a major contributive element to the
credibility of our products, OTA has encouraged public participation in its
assessment activities since its beginning; in the past year, this activity reached new
dimensions.

The number of persons who have worked directly with OTA in advisory or
participatory capacities since its start now exceeds 1,000. These included individuals
distinguished and accomplished in many relevant disciplines and professions, and
represented a wide spectrum of parties affected by the technologies and alterna-
tives that are the subjects of various OTA assessments. In addition, a regional effort
to involve a large group of people in the geographical area affected by proposed
technologies was completed. This OTA effort brought the views of more than
15,000 people into the assessment of coastal effects of offshore energy systems. A
more widespread effort, embracing representative groups and sections covering the
entire Nation, was additionally being shaped as an important contributive element
to the ongoing assessment on the future uses and characteristics of the automobile.

Workshops, ad hoc panels, advisory committees, and the contributions of
numerous individual consultants and contractors are a distinguishing characteristic
of all OTA assessment projects. Together | believe these represent a major
advancement of an interactivating mechanism broadly sought by the citizens of this
country. The various uses of these elements by OTA—including testimony and the
occasional working side-by-side with Members of Congress and their staffs—has
developed a unique and useful avenue of communication between Congress and the



citizens of this country which not only informs the public as to what Congress is
doing, but: also as to the workings of Congress itself. This | believe sustains, with
new richness of meaning, Jefferson’s credo that “the basis of our Government (is)
the opinion of the people . . .*

The experience of 3 years of assessment activity has permitted OTA to widen
its base of competence and undertake a number of projects which delve into the
details of issues previously touched upon only broadly. Together with adjustments
made pursuant to our workshop findings, this seasoning has permitted OTA to be
more responsive to Congress, taking on a number of projects and touching on issues
in new areas.

The results of OTA experience to date, its adjustments during the year, and its
utility to the congressional process will be further evident throughout the pages
that follow.

-

EMILIO Q. DADDARIO
Director



Section |I

EXCERPTS FROM OTA REPORTS

During 1976, OTA published 10 reports totaling 23 separate
volumes. Because these reports represent the scope, depth, and
breadth of OTA assessments, excerpts from several are presented in
this section. These samplings provide a flavor of the report from
which they were taken—they do not purport to cover the full range
of findings or public policy options considered in the assessment. In
addition, adjustments have been made in some cases to reflect
conditions which may have changed since publication. Individual
reports and their purposes are discussed further in section IlI.
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Section Il
EXCERPTS FROM OTA REPORTS

A Review of the
U.S. Environmental Protection Agency
Environmental —______ __
FY197 through 1980

August 1976

United States Gongress
OfBce of Technology Assessment

A Review of the
U.S. Environmental Protection Agency
Environmental Research Outlook: FY 1976-80

In February 1976, the Environmental Pro-
tection Agency (EPA) presented a 158-page
document to Congress setting forth its plans
for research and development over the next 5
years. The Plan, proposing a comprehensive 5-
year environmental research agenda for con-
gressional review, provides a unique opportu-
nity to develop a dialog between Congress and
EPA that goes beyond the usual consid-
erations of plans and programs for the
upcoming fiscal year. Congressional interest
in forward research planning by EPA, includ-
ing the request for this OTA analysis, indi-
cates the increasing importance of environ-
mental research and development to the legis-
lative process. . . .

The EPA 5-Year Plan does not indicate a
clearly defined commitment to long-range en-
vironmental research. Where the Plan does
address long-range activities, it discusses the
development of techniques rather than con-
sidering which long-range issues are
important. Yet, such broad long-range con-
cerns must be at the heart of an effective envi-
ronmental research planning process. . . .

The document prepared by EPA lacks the
essential characteristics of a plan. It does not
clearly delineate program priorities nor does it
relate priorities to overall program goals. The
planning process is vague and no guidelines are
offered for future updates of the Plan. It is
difficult to discern a rationale for the strategic
thrusts suggested in the budget. . . .

Much of the work planned in researching
the transport, fate, and monitoring of pollut-
ants seems fragmented. Research into the
complex processes that link emissions from a
source and their effect on the biosphere has
not been assigned a high enough priority to
support the scientific basis of the regulatory
process. . . .

Although analyses of global processes of
chemical transport and transformation of
pollutants may seem to have little apparent
relevance to the Agency’s immediate regu-
latory needs, EPA should ensure that no gaps
exist in data about atmospheric and oceanic
processes of transport of pollutants through-
out the biosphere. Moreover, studies should

EPA--Documerica Photo.

Air, noise, and eye pollution emanate from situations
depicted in this photograph of rush-hour traffic.



be undertaken to develop a taxonomy of
ecosystems not covered by generalized stud-
ies conducted by EPA’s Office of Research and
Development (ORD). Such long-range stud-
ies may lead to regulations which reflect
regional variations in environmental sensitiv-

ity, . ..

As individuals, EPA’s scientists are well
qualified and dedicated to producing high-
quality research. As an organization, how-
ever, ORD lacks a clearly defined commitment
to research addressing long-range environ-
mental concerns; it appears to be preoccupied
with the day-to-day demands of the regu-
latory process. Short-term research in support
of the regulatory process is necessary, to be
sure, but this should not preclude a strong
commitment by ORD to long-range
research. . . .

Inevitably, significant social, technological,
and resource changes will affect the environ-
ment. While one cannot predict the nature and
time of environmental crises, an exploratory
research program that attempts to anticipate
problems would add a worthwhile dimension
to ORD’s program.

When a regulatory agency conducts its own
research to evaluate and support regulations
that it must enforce there is a danger that a
strong regulatory orientation will permeate
the research program. If this occurs, the
efficiency, content, and quality of the research
being performed may be seriously degraded, It
becomes a matter of special concern when the
research program is not only supposed to
establish regulatory support data but also
promote the development of basic science in
the affected areas,

Scientific research staffs are an important
base of expertise for any operating regulatory
program: The accessibility y of research person-
nel, however, must be carefully managed to
prevent their overinvolvement in the legal,
procedural, and political activities of regu-
latory operations. . .

EPA-funded research into new methods of
physical coal cleaning has led to the identifica-
tion of promising techniques for removing
inorganic sulfur from coal. Research in physi-
cal coal-cleaning areas appears to have under-
gone a logical transition from an analysis

10

phase, in which fruitful areas of control tech-
nology were identified, to an exploratory
phase, in which a significant number of explor-
atory projects were carried out, and finally to a
technology-developed phase. Such an
approach may constitute an appropriate model
for other areas of control technology
research. . . .

Needed improved instrumentation is cur-
rently being introduced into the environ-
mental market. However, the administrative
procedures leading to acceptance of an
improved instrument or procedure are inordi-
nately time consuming, even after the technol-
ogy has been proven. Improved analytical
methods could be encouraged by establishing
an effective, rapid review for a suggested
improved technique. This review should not
emphasize rapidity at the expense of qual-

ity. . ..

Because present primary standards are
based on incomplete data, long-term studies of
the health effects of chronic, low-level expo-
sure to pollutants need to be made. Parallel to
this effort, sequential studies are required
during and following incidents when there is a
temporary, sharp increase in pollutant levels.
Such studies would help give standards a
firmer base. The affects of agents in the
environment upon health problems such as
cardiovascular and chronic respiratory disease
should receive as high a priority as carcino-
genesis. A method of following the population
under study for 20 to 40 years needs to be de-
veloped. It is not clear whether these long-
term studies are best undertaken by EPA or by
another governmental agency, such as the
National Institute of Environmental Health
Sciences. In any case, EPA should have a
strong planning and oversight role. . . .

Chronic degenerative diseases, including
cardiovascular disorders, chronic bronchitis
and emphysema, renal disease, and arthritis
are the major causes of death and disability in
the United States. Evidence suggesting that
there are significant environmental factors
involved in the causation or aggravation of
these disorders is accumulating. Hence, there
is a great need for better information on the
affect on health of long-term exposures to pol-
lutants, over and beyond that of a possible car-
cinogenic effect.



The pollution generated by this incinerator became so severe
that citizen complaints and the closing of nearby schools forced
the local government to discontinue its operation in January 1974.

EPA—Documerica Photos.

The same incinerator after closing, July 1975
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An Assessment of Community
Planning for Mass Transit

" UNITED STATES CONGRESS
Office of Technology Assessment

February 1976

An Assessment of Community
Planning for Mass Transit

In spite of efforts to create a structure for
effective, coordinated regional planning,
responsibility for transit planning and deci-
sionmaking is fragmented among a great
number and variety of local, regional, and
State agencies of Government. The separate
responsibilities of each are not clearly enough
defined for any one agency to have decisive au-
thority over either setting policy or obtaining
financing and other commitments necessary
to implement a plan.

This fragmentation has led to a number of
major problems: 1) inability to set priorities
among projects and use funds efficiently, 2) in-
adequate consideration of transit improve-
ments based on changes in management of
streets and highways, and 3) ineffective inte-
gration of transit and land-use planning. . . .

Critics fear that engineering consultants
may be biased toward a particular technology
because they are experienced in it, and that the
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consultants may have a vested interest in
producing a plan they would be qualified to
design and construct. Under these circum-
stances, accountability is reduced if decisions
are made by the consultant while board
members give rubber stamp approval. . . .

Among the shortcomings of transit
planning is the inability to control the effects
of transit systems, particularly land-use
impacts. Transit planning has tended to
emphasize fixed, long-range plans at the
expense of short-range improvements, despite
evidence—in Seattle, for instance—that such
short-term plans are popular. [Traditionally,
planners have conceived of the construction of
transit systems in terms of long segments,
instead of small, staged increments. ]

In Washington, for example, 45 miles of the
98-mile Metro system are presently under
construction, A Federal report published in
July 1975 observed that if Metro planners had
focused all available funds on contiguous links,
more miles of transit would have been in
operation than will be under Metro’s present
schedule. . ..

The Federal funding program fails to pro-
vide incentives to achieve certain national and
local goals. Several issues arise from these
failings, including insufficienc, of current
funding levels, narrow definition of the pur-
poses for which funding is available, and
separation of highway and transit fund-
ing. . ..

Although numerous statements of goals are
contained in Federal legislation and adminis-
trative guidelines, critics argue that these
goals often are formulated in a way that is too
general to be useful. In other words, existing
goals offer no concrete answers to the central
question of how much public transportation
people want, what purpose it should serve, and
who should pay for it. These questions under-
lie a national debate over how to create a
rational, systematic process of setting specific
objectives and developin,criteria to determine
whether policies and programs are accom-
plishing what they set out to do. . . .

A number of measures might be taken to
improve the efficiency with which the Federal
transit dollar is spent. The highway and transit
financing mechanisms might be merged to



permit joint planning and implementation of
projects. More funds could be allocated by
formula or, alternatively, by tying discretion-
ary grants to specific criteria. This would
increase financing stability and predictability
as well as encourage a better balance between
regional and local planning. The flexibility

between funds for operating and for capital
uses could be increased. This would encour-
age a better balance between regional and local
needs. The purposes for which transit funds
could be used might be broadened to improved
coordination between transit and land-use
planning.

The Feasbility And Value
Of Broadband Communications
In Rural Areas

A Preliminary Evaluation

April 1976

UNITED STATES CONGRESS
Office of Technology Assessment

The Feasibility and Value of
Broadband Communications in Rural Areas

Broadband systems link doctor and patient,
teacher and pupils, police substation and head-
guarters, or, in other words, substitute com-
munications for travel in the delivery of serv-
ices. . . In view of the high promise of broad-
band communications, the reality of their
actual use has been the more disappoint-
ing. . . As of now, not one system exists which
offers rural areas the full range of services’ that
could be supplied. , . The major barrier to

extending broadband systems beyond town
limits has been their reliance on entertainment
services as a principal source of revenue. . .

A cause for optimism in thinking that rural
operators might succeed in assembling combi-
nations of services derives from the potential
savings to be realized in a rural setting.
Because distances and thereby transportation
costs are higher, potential savings from reduc-
ing travel might make a given broadband serv-
ice economically attractive in a farm area
where it might not be in a city. . . .

At the present time, a massive Government
program to support rural broadband systems
might be premature. While planning is well
underway for such a system in Trempealeau
County, Wis., no full-service area coverage
system presently exists anywhere in the
United States. Not enough is known about the
detailed nature, feasibility, and value of such
systems to encourage deployment by means of
routine and standard operating programs. . . .

Instead of a large-scale Government pro-
gram, the logical next step would seem to be a
series of systemm demonstrations in which
broadband services would be tailored to meet
the specific and different needs of individual
rural localities. Different services will have dif-
ferent cost-effectiveness ratios, depending on
the demographic, socioeconomic, and institu-
tional characteristics of the community. Sys-
tem demonstrations can provide data on what
works, where, and under what conditions. . . .

Meeting many rural health needs by broad-
band communications is technically feasible. In
addition, patient acceptance of telemedicine is
high and the potential of broadband communi-
cations to improve quality of care by increasing
patient access to services previously

13



unavailable to them has been demonstrated.
While ensuring privacy and confidentiality
remain problems for physicians, these have
not prevented application of telemedicine so
far. . ..

In general, technology is not now a limiting
factor in bringing broadband communications
to rural areas. If several two-way public serv-
ices must be transmitted simultaneously, then
channel capacity of conventional cable systems
could be a limiting factor. Meanwhile, existing
technology is adequate to test the feasibility

and value of public service and/or commercial
use of broadband communications in rural
areas. . . .

The Trempealeau County Project most
closely illustrates a systems approach. A
county-wide cable and microwave system
available to all residents is planned. Schools
will use the system to improve the quality of
education and reduce costs associated with
teacher salaries and transportation of pupils
between schools.

Comparative Analysis of the
1976 ERDA Plan and Program

i Office of Technology Assessment
R iMay 1976

NOTE: This report represents the third on the budget
and research and development plans of the Energy
Research and Development Administration (ERDA). The
1976 “Comparative” report looked back to what OTA
had said in its 1975 “Analysis” report and compared that
with what ERDA had done n response in 1976.

The excerpts taken from the 1976 report therefore
include both what OTA said in 1975 and then an analysis
of the changes ERDA has or has not made. To note which
sections came from which report, the paragraphs are
marked “Analysis” to signify the 1975 report, and
“Comparative” to signify the 1976 report.
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Comparative Analysis of the
1976 ERDA Plan and Program

Comparative

In the year since the formation of the Energy
Research and Development Administration
(ERDA), domestic production of natural gas
declined 6.9 percent and crude oil 4.5 percent.
At the same time, petroleum imports
accounted for 37 percent of the Nation’s total
petroleum consumption in 1975 and are now
approaching 40 percent. Achieving energ,
independence by 1985 has become all but
impossible and even holding dependence to
present levels through 1985 would be a for-
midable achievement. The energy situation is
serious and continues to deteriorate. In addi-
t ion to Federal action a sense of urgency, public
awareness, and participation is required.
These factors affirm the need for a national
energy policy and a crucial role for ERDA in
the years ahead. . . .

Analysis

The ERDA research, development, and
demonstration (RD&D) plan states five
national energy goals to which energy RD&D
should contribute. [The five goals are: U.S.
security and independence; a strong and
healthy economy; freedom of choice regarding



life styles; world stability and international
cooperation; and environmental protection. ]
Heavy emphasis on self-sufficiency, as
opposed to environmental concerns, will have
major consequences in the quality of life and
economic well-being of the American people.
Similarly, emphasizin self-sufficiency rather
than international cooperation will have major
impacts on U.S. foreign policy. Emphasis
among these goals warrants congressional
review. Unless there is agreement between the
Administration and Congress on the priorities
given different energy goals, development of
ERDA’s RD&D program is made more diffi-
cult. . ..

Comparative

Although the have not gone as far as
suggested in the OTA analysis, ERDA is
focusing their efforts more in the direction of
solving energy problems rather than on just
developing technology options. The principal
evidence for this is ERDA’s increased emphasis
on conservation. In the revised Plan, they state
that “reduction of unnecessar ,waste in
energy consumption* is required for success-
ful achievement of national goals. . . .

Analysis

ERDA’s program plans, budgetary commit-
ments, and professional staffing do not give
adequate attention to social, economic, envi-
ronmental, and behavioral research needs,
even though the legislative record makes it
clear that ERDA is given responsibility beyond
technological RD&D. Such research is needed
for two reasons: (1) to better understand the
relationships of energy and the quality of life,
and (2) to identify nontechnological con-
straints to increased energy supply or reduced
energy demands. . . .

Comparative

The increase in funding from FY 1976
indicates a stronger commitment by ERDA to
socioeconomic RD&D, although there is no
strategy for funding across the whole of
ERDA. This does not imply, however, that all
socioeconomic research should be funded from

one office. This is, in fact, probably not condu-
cive to integration of socioeconomic and
technical research, but it does suggest the need
for a comprehensive plan for this research. . . .

Analysis

ERDA’s basic research program has been
largely inherited from the agencies that it
incorporated. It is therefore not surprising,
but nonetheless worrisome, that given
ERDA’s short life the basic research program
does not, in large measure, reflect its RD&D
goals. In particular, a need exists to reexamine
a) the relationship between ongoing research
and ERDA’s program disciplines, b) the inte-
gration of basic and supporting research, c) the
distribution of emphasis on inhouse and
contracted research, and d) the role of the
national laboratories vis-a-vis universities and
industry. . . .

Comparative

Most of the questions and uncertainties
raised by OTA last year about ERDA’s basic
research program remain. A need still exists to
examine the integration of basic and
supporting research and the distribution of re-
sources between national laboratories,
universities, nonprofit research centers, and
private industry. In particular, a need remains
to examine the role and purpose of ERDA’s
basic research program (a) within ERDA, and
(b) within the total national rR&D effort. . . .

Analysis

All three major “inexhaustible” sources
identified by the ERDA Plan are producers of
electricity having high capital cost and low
operating or fuel cost, Examination of the
functional energy needs indicates that other
concepts, although having less ultimate poten-
tial, should be given equal priority. Intensive
electrification itself will have a noticeable
social impact and may present problems of
vulnerabilityy and reliability. Alternatives
include expanded direct use of solar, geother-
mal, and other direct heat sources for
industrial processes, production of synthetic
liquid or gas fuels by solar or nuclear energy,
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and increased emphasis on hydrogen, biomass,
and conservation. . . .

Comparative

The original issue intended to convey the
point that development of nonelectric energy
technologies should be given greater
emphasis. It was not meant that the technolo-
gies supporting electric energy should be
deemphasized.

ERDA has changed this relative emphasis to
a slight degree in terms of the way it character-
izes the various technologies it is developing.
The principal example is conservation, which
is placed with the highest-ranking RD&D
technologies. There has been an increase in
emphasis on nonelectric uses of geothermal
sources. Beyond these, however, few changes
from the earlier ERDA Plan can be identi-
fied. . ..

OTA-F-35

Food Information Systems
Summary and Analysis

UNITED STATES CONGRESS
Office of Technoiogy Assessment

Augqust 1976

Food Information Systems

The phenomenal increase in prices of grains
and soybeans in 1972-73 was not predicted by
the Department of Agriculture (USDA) or by
land-grant universities. The deficiencies in
current information systems include inade-
guate or obsolete data, poor information sys-
tems in other countries, inadequate analysis of
information (particularly by the overseas net-
work of agricultural attachés), and a frag-
mented structure fen- information within
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USDA that encourages institutional conflicts
of interest and hinders effectiveness. Mem-
bers of Congress had no independent means
for dealing with the food policy issues which
arose at that time. This apparent breakdown in
the information systems on which Congress
had traditionally been dependent led to a
request that OTA analyze the adequac,of
these resources. . . .

The Food and Agriculture Organization
(FAO) of the United Nations is the major
source of information on world agriculture,
Most of FAQO’s problems and deficiencies are
those encountered in any attempt to collect
and disseminate data from a large number of
governments with diverse capabilities and
policies. These deficiencies can also be attrib-
uted in part to the limitations on FAO action
inherent in an international or intergovern-
mental organization. . . .

[Internationally,] in the area of key inputs,
fertilizers, and pesticides, the information is
neither timely, accurate, nor adequate. The
reasons for this vary. First, the production and
distribution of these products are carried on by
a mix of private and public enterprises,
sometimes within the same country. Some
countries, for their own reasons, do not
divulge their most recent statistics on current
status or plans, even though they presumably
have them. The private firms involved often
are reluctant to disclose information which
they believe may affect their competitive posi-
tion. . ..

During the course of this study, recom-
mendations for correcting the deficiencies in
the existing food information systems were
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made to OTA. These recommendations helped
OTA develop three options for congressional
consideration: relying on existing agencies to
initiate improvements; developing a single, in-
tegrated world food information system; and
improving existing systems.

Relying on existing agencies implies that the
events of 1972-73 were unique, and that
countries and organizations are rapidly adjust-
ing to them. However, events exacerbating the
world food situation have continued to occur.
The margin of error in the world’s food supply
is now less than 5 percent, reserve stocks have
been reduced to less than a 30-day supply, and
the number of “Most Seriously Affected”
countries has increased from 33 to 44. , .,

Developing a single, integrated world food
information system would require a world-
wide system in which a congressional unit,
linked to a quasi-independent unit within
USDA, would serve as the point of contact for
the United States, with both tied to a world
food information system.

The advantage of this approach is that a
“system” would be idealized. However, this
option has several disadvantages: the impracti-

cality of its implementation in the near future,
the political sensitivities to be encountered in
getting such major participants as the Union of
Soviet Socialist Republics and the People’s
Republic of China into the system, and the
expected enormous cost of correcting deficien-
cies in order to make the system effective and
efficient.

Due to the fragmented nature of the system,
it seems more practical to make improvements
in the key existing systems than to try to
create a new system. Likewise, suggested
improvements to subordinate systems will, in
the long run, improve the world food informa-
tion flow.

OTA found five major areas where
improvements might be considered. Within
each of these, several specific opportunities
exist for action. Some of these improvements
would require legislation; others do not. The
five areas are: improving the accuracy and
timeliness of U.S. food and agriculture infor-
mation systems; strengthening the U.S. role in
a world food information system; increasin,
congressional staff capabilities; increasing the
integration of nutrition information; and
accelerating the use of advanced technologies.
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Automatic Train Control
In Rail Rapid Transit

Rail rapid transit is an old and established
part of the national transportation system. It
carries large numbers of people at high speeds
within central business districts and to and
from outlying areas. , ., In cities where there
is an existing rail rapid transit system, it is
difficult to conceive of how the residents could
function properly, or at all, without this mode
of transportation. . .

Along with the new attention to rail rapid
transit has come an increased concern with
technology. The basic technology of rail rapid
transit, which derives largely from railway
engineering, is quite old. While this technology
has been refined and improved over years of
operational experience, many transit system
planners and engineers believe that new and
more sophisticated forms of technology need
to be applied in order to achieve systems of.
higher safety, performance, and efficiency.
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Generally, two avenues of technological
innovation are proposed for rail rapid transit:
substitution of electronic for electromechani-
cal components and more extensive use of
automation. One such application of new
technology is in the area of train control. The
replacement of men with electronic monitor-
ing and control mechanisms is thought to offer
several advantages—qgreater consistency of
performance, safeguarding against human
error, more extensive and precise control of
train operations, and reduced labor costs in
operating the system.

However, some transit engineers have mis-
givings about the ability of the newer auto-
matic train control systems to perform as
safely and efficiently as manual systems.
There is also some doubt about the cost/ben-
efit of automation. Automated control sys-
tems are more expensive to design and pro-
duce, and their complexity may make them less
reliable and more costly to maintain. . . .

Complete removal of man from control of
transit system operations—even removing
him from the central control point—is proba-
bly not technically feasible or desirable. For
safety and continuity of operation, it will
always be necessary to have someone to
monitor the system, intervene to restore
operations, or assist passengers in an emer-
gency. The number of such supervisors would
be only a handful, and it is doubtful they could
ever conduct normal operations manually as a
backup to automatic systems. . . .

The record of collisions and derailments in
Chicago from 1965 to 1974 illustrates the con-
sequences of operating under incomplete sig-
nal protection or by manual and procedural
methods alone. There were 35 collisions and
52 derailments in this period, an average of
about one accident every 6 weeks. Most were
minor accidents, but two involved fatalities.
An analysis of accident causes shows that
human error was a contributing factor in
every collision and in almost two-thirds of the
derailments. Collisions typically resulted from
the train operator misjudging stopping dis-
tance or following too closely, Derailments
were most often caused by overspeed on
curves or by the operator entering an improp-
erly aligned switch while proceeding on hand
signals,



OTA-#-3¢

Development of
Medical Technology

New medical technologies have transformed
medical practice in the past several decades by
making effective preventive, diagnostic, and
therapeutic tools available to the medical care
system. Modest, unexamined investments in
biomedical research and development can
sometimes lead to large, unexpected costs,
both human and financial, in the medical care
system. . . Some diseases can now be effec-
tively prevented, and medical innovations such
as antibiotics have provided effective therapies
for a number of other diseases. New diagnostic
techniques have frequently made it possible to
detect disease in time to apply an appropriate
therapy, and even in cases of diseases for
which no effective preventive or therapeutic
measures are available, relief of pain, ameliora-
tion of symptoms, and rehabilitation of indi-
viduals affected by chronic conditions have
been increasingly feasible.

On the other hand, the accelerating pace of
medical technolog,development has raised a
number of troubling issues. Are current R&D
efforts directed at developing the most desira-
ble technologies? Does adequate planning
precede the introduction of new technologies
into the medical care delivery system? Does
the introduction of some new medical technol-
ogies have indirect or unanticipated social
implications?. . . .

The economic burdens imposed by the use of
medical technologies cause problems for the
patient, for the family, and for society. . .
Some require large capital investments. The
CAT scanner costs from $350,000 to
$700,000, and a modern automated blood
chemistry analyzer costs $250,000. Costly
followup care is made possible—or even
required—by some new technologies. For ex-
ample, fetal monitoring during labor has led to
intervention in the birth process by caesarean
section. . . .

Initial proof of efficacy and reliability of new
technologies may lead to overuse. Utilization
rates for automated clinical laboratories and
CAT scanners are rising rapidly without a
documented benefit to the health of either
individuals or groups in society. This problem
is exacerbated by malpractice suits against
doctors, which foster protective ordering of
tests. . . .

Medical technologies can also raise troubling
social issues unrelated to economic consid-
erations. For example, modern technology has
challenged society’s traditional view of death
and dying. Although these issues are not new,
they have been given added significance by
new life-extending technologies such as artifi-
cial hearts. Modern technology can dehuman-
ize the individual, affect the way people view
themselves and others, and give awesome
powers to physicians, . . .

Implantation of an artificial heart will permit
survival of the patient, and the benefits to the
rest of the family will be numerous. On the
other hand, unless the cost of implantation of
the heart is covered by some third-party payer
(a health insurance service), the enormous
financial burdens could impoverish the
patient’s entire family and strain intrafamily
relationships. . . .
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Development in Medical Technology

This artificial heart kept a calf alive for a record 145%2  Nuclear-powered cardiac packmaker (left) and heart electrode. The

days. The inflow valve of the right heart is removed to  g|ectrode normally is in contact with the left ventricle of the heart.
show the dark surface of the rubber diaphragm.

This renal dialysis machine purifies blood through an artificial kidney.

Photos courtesy, Cleveland Clinic, NIH
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If the artificial heart works well, the demand
for it may be so great that society will find it
difficult to supply the device to all who want it.
Even assuming an adequate supply, society
may be unwilling to supply the device at public
expense to all needy patients. Any process of
rationing life on the basis of social worth
would have a major impact on public
values. . ..

As the leading Federal agency involved in
biomedical research and the development of
medical technology, the National Institutes of
Health (NIH) might be considered as a site for
assessment programs of medical technologies.
The collective administrative and intramural
staffs have a wide range of expertise in matters
pertaining to medical technologies. This

expertise often extends to areas in which NIH
is not directing or conducting supporting
programs of technology development.

In many cases, NIH supports research on,
and thus has knowledge of, new medical
technologies that are being developed in clini-
cally useful forms elsewhere. Even if devel-
opment is occurring exclusively in other agen-
cies or in the private sector, NIH could serve as
a central repository of knowledge and
informed judgment. Thus, groups at, or sup-
ported by, NIH could assess both technologies
being developed at NIH or elsewhere with NIH
support through the extramural grants and
contracts programs, and technologies whose
development is supported by other sources of
funds.

An Assessment of
Alternative Economic
Stockpiling Policies

An Assessment of Alternative
Economic Stockpiling Policies
There is a real possibility that shortages of

materials critical to the U.S. economy will
occur suddenly and unexpectedly. This stems

largely from the increasing degree of U.S.
dependence upon imported materials, as well
as from the increasing international competi-
tion for materials. Shortages could occur from:
1) cartel or unilateral political actions affecting
price or supply, 2) nonpolitical import disrup-
tions, 3) dwindling U.S. sources of scarce
materials, 4) fluctuating domestic markets,
and 5) fluctuating international markets. . . .

Stockpiling critical materials has long been
practiced by the United States to ensure a
minimal supply in the event of war, with the
marketplace being relied upon as the primary
means of correcting temporary shortages and
price fluctuations. However, increasing U.S.
dependence on materials imports, together
with increasing competition among other
nations for materials, pose few dangers to the
supply required by a healthy economy—
dangers which neither the strategic stockpile
nor the normal operations of the marketplace
have effectively averted or counteracted. . . .

An economic stockpile is similar to insurance
in that acquisition and holding costs are paid in
anticipation of reducing the costs of possible
future problems. A decision to establish an
economic stockpile depends on the belief that
there will be eventual net benefits, either
through deterrence of a problem or through
relief if a problem occurs. Because it neces-
sarily involves some marketplace intervention,
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U.S. Import Dependence for Selected Materials
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Chromium 100
Cobalt 100
Columbium 100
Manganese 100
Platinum Group 100
Rubber Natural 100
Tantalum 100

Tin 100

Mercury 95
Asbestos 90
Bauxite 90

Fluorspar 90

Nickel 90
Zinc 56
Petroleum 38
Iron Ore 30

Source: Derived by comparison between U.S. imports and usage over a number of years.
(Import data from Department of Commerce; usage data from Bureau of Mines and Rubber

Manufacturers Association.)

the benefits and costs of economic stockpiles
should be delineated to the highest extent
possible. . ..

Economic stockpiling will create social and
political impacts which must be considered
with the economic impact. The implementa-
tion of an economic stockpile will also create
legal and institutional impacts which are con-
tingent upon the nature of any stockpiling
agency established and the oversight mecha-
nisms exercised by Congress.

The benefits and cost of an economic stock-
pile depend upon specific future actions out-
side the control of the United States. If under-
taken, economic stockpiling should therefore
be done on the basis of trend forecasts and
possible events, but in a manner flexible
enough to permit adjustments to changes. . . .
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Alternatives exist which may offer benefits
equal to or greater than those of economic
stockpiling. These alternatives may require
either more or less intervention in the market-
place and many have been used for some time.
This experience should be drawn upon in
assessing their possible usefulness. Several of
the alternatives to economic stockpiling are
long-term solutions to materials problems,
and as such could be implemented in conjunc-
tion with a short-term economic stockpile as
an overall strategy of combating such prob-
lems. . ..

Labor, business, or other groups will be
concerned with the eventual or potential use
of the stockpile, regardless of its announced
purpose. For labor, stockpiles could blunt the
threat of strikes. For business, stockpiles rep-
resent intervention in the marketplace.



ALTERNATIVES

Alternatives to economic stockpiling policies

Direct Subsidy

Tax Incentives for Capita
Investment & Production

Research & Development

Loans and Investment
Guarantees

Tariff concessions
Recycling

Production from
Public Lands

Tax Incentives for Inven-
tory Maintenance

Extended Futures Markets
Standby Capacity

International Commodity
Agreements

Conservation
Substitution
Export Controls

>

X
X

>

e These are long-term alternatives which are not effective in the short run, but which may be effective in thelong run

Table VII-2.—Sectors impacted by alternatives to economic stockpiling

Sets of alternatives

Sectors Increase Stabilise supply Redirect
supply and price distribution
Government.................. X X X
Consumers................... X X X
Producers—primary materials . . X X X
Processors-primary materials. X X X
Processors—secondary materials X X X
Scrap collectors. . ............. X X .
University labs............... X X
Research labs, . . .. ........ X X
Private R&D groups .......... X
Resource investors . ........... X S
Traders.........ccoviviinnn.. X
Importers. .................... X
Exporters.................... X
Source: OTA
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Coastal Effects
of Offshore Energy
Systems

An Assessment of Oif and Gas Systems
Deepwater Ports, and

Nuclear Powerplants Otf the
Coast of New Jersey and Delaware

Coastal Effects of
Offshore Energy Systems

No significant damage to the environment
or changes in patterns of life in either New
Jersey or Delaware is anticipated during opera-
tion of the three energy systems [offshore oil
and gas exploration, deepwater ports, and
floating nuclear powerplants] at presently pro-
jected levels. However, careful planning, engi-
neering, and strict operation monitoring are
required for each of these complex systems. To
a large extent, such planning and monitoring
will depend on the quality of oversight by the
responsible Federal agency.

Future deployment of ocean technologies on
a scale larger than that anticipated at the
present time could create serious conflicts
among users and impose excessive burdens on
ocean and coastal environments. No formal
mechanism exists or is planned for resolving
conflicts or directing research to discover the
cumulative social and environmental conse-
guences of vastly expanded uses of the oceans.
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Changes in Federal practices are necessary
to reduce the delays in determining offshore
oil and gas resources, to provide full attention
to State and local needs and potential impacts,
and to assure strict enforcement of operating
standards to minimize ocean and coastal
pollution. Consolidation of authority within
the Department of the Interior is essential to
supervision of offshore development and co-
ordination of operations with State and local
governments.

The siting of floating nuclear powerplants,
which may offer economic and environmental
advantages over land-based nuclear plants,
may present unique risks for accidents which
have not yet been comprehensively assessed
by the Nuclear Regulatory Commission. . . As
many as 59 floating nuclear powerplants could
be built by a single manufacturer by the year
2000, but no policy analysis of the impacts of
deploying that many plants in coastal waters
has been done or is contemplated.

Tankers using deepwater ports off New
Jersey and Delaware pose a greater pollution
and safety threat than the ports themselves.
Confining tanker operations to a port several
miles from the coast may offer environmental
and safety advantages, provided that the
tankers using the facility are strictly regu-
lated.

There are specific alternatives which, if
substituted for each of the proposed offshore
projects, could supply equivalent amounts of
energy to the mid-Atlantic region. None,
however, offers clear social, environmental, or
economic advantages, Increased imports are
an alternative to offshore oil and gas devel-
opment. Onshore nuclear plants and coal-fired
plants are alternatives to floating nuclear
powerplants. Greater reliance on small
tankers is an alternative to deepwater ports.
Reduction of energy consumption could offer
long-term advantages, but there are no
specific plans at the State or national level for
an energy conservation program that might
eliminate the need for the energy supplies
which would come from one or more of the
proposed offshore systems. . . .

Drastic changes in regional energy prices
will not result from offshore development in
the mid-Atlantic. . . . A net fiscal benefit to



Three exploratory rigs for possible use in the mid-Atlantic

Drill ship Source Exxon 011 Company, Jack-up rig Source Mobil 011 Corporation

Semi-submersible rig Source: Marine Engineering/Log
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mid-Atlantic State governments probably will
result from onshore facilities related to off-
shore development, but there may be local
fiscal problems. The advantage would not
occur until after the first 3 years of offshore
activity. . . Discovery of offshore oil would
not necessarily lead to construction of new
onshore refineries in the mid-Atlantic area. In
fact, current air quality regulations might
prevent construction of new refineries in New
Jersey and Delaware. . . .

Under some weather conditions, oil spills
from a platform as far as 50 miles at sea could
reach the New Jersey and Delaware coasts, but
predicting the point of impact is not possible at
this time. . . Weather, wind, and ocean cur-
rents will affect the dispersion, trajectory,
chemical composition, and ultimate disposition
of oil spills. These conditions vary from season
to season, and even from day to day, but
research on ocean conditions in OCS areas has
a low priority. . . .

Tanker spills are the source of 5 to 15 times
as much oil as all offshore drilling and port
operations combined, yet pollution-control
regulations are far less stringent for tankers
than for either deepwater ports or offshore oil
and gas operations. . . The use of offshore
deepwater ports may reduce the risk of certain
oil spills and environmental damage below that
of transporting crude oil by small tankers into
the congested New York harbor or Delaware
Bay. Even the very small risk of a catastrophic
spill from a super tanker, however, dictates
that stringent pollution control and cleanup
systems be used. . ..

A critical review of completed studies of the
floating nuclear powerplant discloses little

foundation for concluding that either con-
struction or routine operations of the two
plants at the Atlantic Generating Station
would endanger public health or the environ-
ment. . . In the unlikel event of a core-melt
accident in a floating plant, the molten core
eventually would melt through the bottom of
the barge and release radioactive materials
directly into the ocean where they could
contaminate beaches and be absorbed in the
food chain. . . .

The most promising alternatives for
stretching out supplies of fossil fuels are
programs to improve insulation of homes and
off ices, changes in automobile design to
increase mileage, and use of existing technolo-
gies to increase the amount of power gener-
ated per unit of fuel. Coal is a potential
substitute for every basic fuel in the United
States and supplies could last for more than a
century even if consumption were to quadru-
ple. However, massive conversion to use of
coal would entail major changes in transporta-
tion networks, air quality standards, new
mining techniques, and new miner-training
and safety programs. . . .

No single new technology or change in the
way existing” technologies are used is likely to
provide more than a small percentage of total
energy requirements before the end of the
century. Solutions to energy problems will be
found in putting together many relatively
small conservation and supply programs. Solar
energy will not contribute much to energy
supplies before the end of the century unless
Federal programs to cut solar installation costs
and private plans to market solar products are
given higher priorities than they now enjoy.
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An Assessment of Information

Systems Capabilities Required
to Support U.S. Materials Policy Decisions

The compatibility of man with his environ-
ment is fundamentally linked to his use of
materials. Recent materials scarcities, growing
concern with environmental degradation, and
changing patterns in international supply and
demand are among a host of factors creating
new materials-related problems for which
Congress and the executive branch of Gov-
ernment must fashion effective responses.
These factors are inducing a historic shift in
national industrial priorities away from
energy-intensive,  inefficient  technologies
towards conservation and more efficient use
of materials and energy. To accommodate
these changes, knowledge of the technological,
economic, and social effects of materials man-
agement and usage is becoming increasingly

important. Achieving a smooth flow of mate-
rials information from the laboratory to the
designer and manufacturing engineer, devel-
oping prudent principles of materials manage-
ment, establishing sound materials policies in
the face of changing priorities—all of these
require information services encompassing all
functional aspects of the use of materials. . . .

The processing and use of materials
accounts for almost 50 percent of the U.S.
gross national product, some $576 billion. In
1973, materials-oriented sectors employed
more than 34 million workers—45 percent of
the full-time work force. In 1973, these sectors
consumed more than 80 percent of the total
value of all U.S. imports. Significantly, ma-
terials imports have been rising since 1967,
and there have been periodic scarcity-related
situations since the 1950’s. But it was not until
the 1973 oil embargo that many people real-
ized the United States could, in fact, run short
of some vital materials, especially those from
foreign sources of supply. , ..

The dominant characteristics of the U.S.
materials system is that it is a private system in
which supply, demand, and allocations are
largely determined by independent decision-
makers working through the market. In the
past, Government action to complement the
market’s response to materials problems was
minimal. This condition may be changing;
many new pressures on the materials system
are national in scope and transcend the deci-
sionmaking capacity of the private sector. For
Government materials policy to be effective, it
must be based on an up-to-date understanding
of the market forces and on timely, accurate
information depicting its principal supply and
demand parameters.

A wide variety of diffuse and disparate
information systems in Government, indus-
try, and academic institutions now guide
decisionmakers on all aspects of materials. In
contrast to a “national” system—which implies
coordination and integration—these separate
systems are better regarded as a “nationwide”
information resource. . . .

The existing Federal information systems
on materials were designed for different pur-
poses, are loosely connected, and do not pro-
vide policy makers with adequate information
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to deal with current materials issues. In partic-
ular, they cannot be used to forecast possible
shortages, judge their impacts and the
market’s ability to absorb them, or test the
effectiveness of alternative policies. More
comprehensive and integrated systems
capabilities are needed to deal with current
materials problems. These capabilities should
include techniques for interrelating data
regarding the principal supply and demand
factors so as to illuminate their effects on the
flow of materials. . . .

Review of a limited set of materials
information systems currently in use by Fed-
eral agencies indicates that they provide a
reasonably strong base for developing inte-
grated capabilities. Many of the basic functions
are already being performed or are in devel-
opment, and much of the required data is being
generated and collected.

However, since the existing systems were
developed by different agencies, for different

purposes, and at different times, integrating
them to achieve the improved capabilities
requires:

« Improving the completeness, currency,
and accuracy of their data bases;

* Improving access to them and their ability
to interrelate by adopting more uniform
usage of terms and developing procedures
for ensuring data security; and

« Improving their capabilities for analyzing
the data and presenting results to deci-
sionmakers in meaningful formats. . . .

Institutional change is necessary if Congress
and the President decide to provide the inte-
grated capabilities. Such capabilities could be
located and operated in many institutional
settings, including locations within the private
and public sectors, and within the legislative
and executive branches to support public
policymaking.
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Section |ll

PROGRAM DESCRIPTIONS
AND ACTIVITIES

OTA assessments are programmatically structured in eight
principal areas: energy, food, health, materials, national research and
development policies and priorities, oceans, technology and world
trade, and transportation. The program areas were established by
the OTA Board as a means for organizing congressional requests for
assessments. The Technology and World Trade Program is the most
recent addition to the scope of OTA activities.

During the report year, more than 40 projects were in progress.
Reports on 10 major completed assessments were delivered to the
requesting committees of Congress. Forty-three requests for OTA
assessments were received from Senate and House committees,
bringing to 118 the number the Office has received since its incep-
tion.



Section Ill
PROGRAM DESCRIPTIONS AND ACTIVITIES

Energy Assessment Program

Requests from Congress for OTA assess-
ments of energy-related issues have been
organized by the Energy Program into four
principal subject areas:. energy conservation,
fossil fuels, nuclear power issues, and renewa-
ble energy sources. OTA projects across these
areas comprise a comprehensive program to
provide information to assist Congress in
selecting among energy options directed
toward assuring both adequate supplies and
more appropriate uses of energy.

In 1976, the OTA Energy Program com-
pleted analyses of the research and devel-
opment plans and priorities of both the Energy
Research and Development Administration
(ERDA) and the Environmental Protection
Agency (EPA). The Energy Program also
undertook a number of projects addressing
issues and options concerning both sides of the
energy equation—supply and demand.

On the supply side, efforts were initiated to
assess the impacts of and constraints on the
development of solar energy, direct coal utili-
zation, and improved methods of recovering
oil and gas resources. A fourth project is ex-
amining the potential for proliferation of
nuclear material capable of being used in
weapons, as well as the safeguards designed to
prevent proliferation. In the demand sector,
attention was focused on residential energy
conservation, and on an analysis of the policy
options for accelerating the realization of its
potential.

The Energy Program is working closely with
the other OTA program areas on projects of
overlapping interest. Accordingly, in the
assessment of slurry pipelines to transport
coal, the Energy Program is providing support
to the Transportation Program. These two
program staffs are also cooperating on those
projects concerned with the energy demands
for transportation. Similarly, the Energy Pro-
gram is cooperating with the Oceans Program

in work examining priorities for energy de-
velopment on and under the oceans. Further,
an interactive relationship has been estab-
lished with the Food Program on bioconver-
sion projects.

Comparative Analysis of the
1976 ERDA Plan and Program

In this third report on the energy research
and development activities of ERDA, OTA
responded to a congressional request to deter-
mine the effectiveness of ERDA’s plans and
programs in meeting the goals established in
its enabling legislation. In this project, OTA
examined ERDA’s updated plan and program
and assessed the changes made since the
earlier OTA analyses. (Excerpts from this
report may be found in section II.)

The report provided Congress with sub-
stantial background data and analysis for its
authorization, appropriations, and oversight
functions. Prior to markup of the ERDA
authorization bill, OTA briefed the staffs of
the Senate Committee on Commerce and
House Committee on Science and Technology.
Material prepared during the assessment
became the basis for recommendations made
by the Energy, Research, and Development
Subcommittee of the House Committee on
Science and Technology on the solar and
conservation sections of the authorization bill.

A Review of the
U.S. Environmental Protection Agency’s
Environmental Outlook, FY 1976-80

EPA presented its 5-year research plan to
Congress in February 1976. Concerned that its
long-term research program may have been
unduly influenced by the Agency’s regulatory
activities, Congress asked OTA to assess
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EPA—Documerica Photo.

Air pollution: industrial gases belching from a steel plant.

EPA’s ability to anticipate and research emerg-
ing environmental problems. To assist in this
review and analysis, OTA assembled three
panels totaling more than 50 members repre-
senting a wide range of disciplines and points
of view. One panel addressed EPA’s research
plans for control and abatement technology,
while the second considered research plans
for environmental effects and technologies.
The third panel reviewed the plan as a whole
and examined crosscutting issues. (Excerpts
from this report may be found in section
11)
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The report gave Congress a tool with which
to analyze the role of research and devel-
opment within EPA, Following an OTA brief-
ing of the Subcommittee on the Environment
and Atmosphere of the House Committee on
Science and Technology, the Subcommittee
cited the OTA assessment in a report on the
organization and management of EPA’s Office
of Research and Development, In addition, the
EPA Assistant Administrator for Research and
Development acknowledged that the OTA
analyses made a positive contribution to EPA’s
efforts to revise and improve its program.



Solar Electric Energy

Nearing completion during the report year,
this project, requested by the Senate Commit-
tee on Aeronautical and Space Sciences,
addresses the feasibility and potential of onsite
solar energy systems for generating elec-
tricity, heating, and cooling. Two methods of
generating electricity y by solar means are under
study: using solar-heated fluids to drive con-
ventional generators, and converting the sun’s
energy to electricity in photovoltaic cells. Both
methods also produce waste heat which can be
used directly for heating and cooling.

One of OTA’s major assessments, this work
is directed toward analyzing the costs and
operations of conventional heating and cooling
systems, several modes and levels of various
solar technologies, and how solar technologies
might be incorporated with existing systems.
The examination covers nine types of solar
collectors, two types of photovoltaic systems,
and associated control, heat . transfer, and
storage mechanisms. The levels of use being
analyzed range from single-family dwellings,
through clusters of buildings and multiunit
structures, to small communities. The assess-
ment also is examining the economic,
institutional, and environmental impacts of
solar energy systems.

The assessment is being performed by OTA
staff with the assistance of contractors, con-
sultants, and a citizen’s advisory panel. Early
drafts of the technical sections of the report
were extensively revised and expanded by
OTA staff in 1976. In addition, OTA devel-
oped independent analytical programs to eval-
uate technical and economic aspects of each
system, both in and of themselves and in
comparison with existing or potentially com-
peting energy systems. The project was sched-
uled for completion in early 1977.

Enhanced Recovery of Oil and Gas

Some of the controversy with regard to
energy stems from a lack of complete or
reliable information on the extent to which
energy resources exist within the United
States. An important question underlying this
determination is the amount of oil and gas
potentially availabl from known reservoirs

through the use of enhanced recovery tech-
niques. Accordingly, OTA is examining data
sources about oil and gas and identifying the
prospects for their recovery by secondary and
tertiary methods, as well as those factors
which may encourage or hinder implementa-
tion of such methods.

OTA staff and contractors reviewed, ana-
lyzed, and correlated the findings of recent
reports from a variety of Government and
private sources on enhanced oil recovery. This
work served as the basis for developing an
expanded data base coverin about 50 per-
cent of the known oil reserves in the United
States. This effort was assisted by an advisor,
team of specialists from the University of
Kansas assembled by OTA to gather technical
data for an analysis of reserve sources.

This assessment, proposed by Senator Ted
Stevens of the OTA Board, responds to
requests from the Senate Committees on
Commerce and on Interior and Insular Affairs,
and the House Committee on Science and
Technology. A report was expected in early
1977.

Residential Energy Conservation

Several technologies in use or under devel-
opment can save significant amounts of
energy in the heating and cooling of residential
buildings. In this project, OTA is evaluating
the potential for such conservation over the
next 15 years and identifying the impacts of
and constraints on achieving that potential.
The principal objective of the study is to ana-
lyze the policy options that Congress might
pursue to accelerate conservation measures.

Undertaken at the request of the Senate
Committee on Commerce, the assessment was
scheduled for completion in the spring of 1977.

Coal Utilization

As the prices of oil and gas have increased,
and as their availability has become increas-
ingly dependent on uncertain foreign sources,
Congress has returned attention to coal as an
abundant resource. In doing so, Congress
faces questions arising from the conflicting

37



requirements in using coal to meet energy
demands while maintaining appropriate envi-
ronmental standards.

This project is evaluating and comparing the
impacts of different methods, available or
under development, for burning coal directly
(i.e., in contrast to converting it to gas or
liquids). An important part of the assessment
is focusing on methods, either available or
being developed, to increase the burning effi-
ciency of coal, thereby reducing pollutants and
other undesirable byproducts.

A second part of the project is examining the
technologies for, and environmental and other
impacts of, converting coal to gas or liquid
forms for combustion. The assessment,
undertaken at the request of the Senate
Committee on Public Works, is being per-
formed by OTA staff with the assistance of
contractors and an advisory panel. It was
scheduled for completion in early 1977.

Nuclear Proliferation and Safeguards

Long an international issue, the spectre of a
nuclear holocaust has been intensified by the

recent spread of nuclear material generated by
the growth in nuclear energy development
around the world. This proliferation has
heightened concern that nuclear material and
know-how, provided both by the United States
and other countries, could be used to build
nuclear weapons by those nations that do not
now possess them.

To assist Congress in determining how this
trend can be retarded and the potential disas-
ter minimized, OTA is analyzing the problems
attendant to proliferation of nuclear materials
and the safeguards in use or that might be used
to prevent diversion to weapons production.
This, in turn, will provide information for the
assessment’s evaluation of the possibilities for,
and the potential of, developing safeguards to
prevent the spread of nuclear weapons.

The project is being performed by OTA
staff, contractors, and an advisory panel.
Efforts on this analysis were forwarded by a
workshop held to formulate a work plan,
followed by a succession of four panel meet-
ings to review and assist the work of OTA
staff. The assessment, requested by the Sen-
ate Committee on Government Operations,
was expected to be completed in early 1977.

Food Program

In 1972-73, shortages of foods, fuels, and
fertilizers disrupted U.S. and world markets
and altered public perceptions of availability of
these items. Since that time, improvements in
the world food outlook have occurred. Instead
of shortages, world cereal production in 1976
exceeded that of 1975 by 9 percent, and world
carryover stocks (surpluses over that needed
immediately) were expected to be the largest in
5 years. In the United States alone, carryover
wheat stocks should be the largest since 1963.

At the same time different concerns arose,
particularly in the United States. Large sec-
tions of the country west of the Mississippi
River were experiencing their worst drought
in years. Accidents or careless handling of
nonbiodegradable chemicals, as well as chemi-
cal additives to foods, posed hazards for both
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livestock and human food sources. State and
Federal regulations affecting food produc-
tion, processing, and marketing have increased
sharply in recent years. New regulations may
be required to protect the environment and
consumers’ health; yet some regulations
appear excessively burdensome to the food
industry in relation to the protection they
provide for society.

To assist Congress with these and other
related issues, the OTA Food Assessment
Program embraces a wide range of issues
concerning agriculture, food, and nutrition.
Food Program activities are divided into three
functional areas: (1) production, from input to
the farm gate; (2) marketing, consisting of
processing, wholesaling, and retailing; and (3)
consumption and nutrition. These activities



address two primary congressional! concerns:
better management and use of technologies
and resources, and the impact of U.S. food
policies on the nutrition and health of con-
sumers at home and abroad.

The need to anticipate changes that affect
the U.S. and world food systems has been ex-
amined thoroughly in OTA’s assessment of
food information systems, published during
the report year. The study has been used to
help apprise Congress of the need and some of
the means available for obtaining as much
advance notice as possible of national and
international food crises.

Yet another project dealing with the overall
food situation initiated in 1976 is assessing al-
ternatives in U.S. food policy. This project is
intended to provide information and public
policy options for Congress to consider in leg-
islating a national food policy.

In the food production area, OTA is exam-
ining alternative methods for funding of high-
priority U.S. agricultural research. Basic
research in the biological sciences that under-
pin livestock and crop production technology
in the United States has been curtailed in
recent years. This deficiency, unless corrected
in the near future, may limit potential
improvements in food production technology
in the coming decades. A second project is eval-
uating the consequences of increasing U.S.
support for agricultural research in devel-
oping countries.

In the marketing area, OTA projects are
addressing issues concerning the transfer of
food processing technology to developing
countries and the impact of Federal regulation
and food grading standards on consumer
choices.

In a nutrition-related activity, OTA sur-
veyed so persons knowledgeable in the food
and nutrition fields. Analysis of survey results
identified five issues of concern: (1) public
health problems affected by nutrition, (2)
monitoring U.S. and international food con-
sumption and nutrition status, (3) assessing
Federal food and nutrition programs, (4) public
awareness of nutrition, and (5) the quality,
safety, and nutritional value of food. In that
these issues correspond to congressional con-
cerns, the survey results are expected to serve

as a resource for possible nutrition assess-
ments.

In carrying out these projects, the OTA
Food Program calls upon the information re-
sources of several executive branch agencies.
These include the Department of Agriculture
(USDA), the Agency for International Devel-
opment, the Federal Trade Commission, and
the Food and Drug Administration.

Two Food Program assessments under way
during the report year complement projects in
other OTA program areas, The assessment of
needs and alternatives for implementin,
research and development in agriculture is
related to the OTA Research and Devel-
opment Program, while the project concernin,
the transfer of food processing technolog,to
developing countries has themes common to
those being developed in OTA’s Technology
and World Trade Program. In addition, such
marketing issues overlap with concerns of
OTA’s Transportation Program, while nutri-
tion issues correlate with similar issues that
are the subjects of OTA Health Program
analyses.

Food Information Systems

This report, published in August 197s,
consists of two volumes. The first records four
days of public hearings on food information
systems held by the OTA Board on September
24 and 25, 1975; December 10, 1975; and
February 4, 1976. The second volume sum-
marizes and analyzes testimony elicited at the
hearings and other material submitted by
witnesses, OTA staff, and Board members.
(Excerpts from this report may be found in
section I1.)

Requested by the Senate Committee on
Agriculture and Forestry, the assessment
provided material for four congressional hear-
ings: two were held by the Subcommittee on
Foreign Agriculture Policy of the Senate Com-
mittee on Agriculture and Forestry, and one
each by the Subcommittee on Census and
Population of the House Committee on Post
Office and Civil Service and the Senate Select
Committee on Nutrition and Human Needs. A
bill requiring USDA to conduct an agricul~ur-
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al census every 5 years was based on material
prepared for the OTA hearings.

Agricultural Research and Development

Initiated during the report year, this assess-
ment consists of two separate but related
parts: an evaluation of the alternatives for
supporting high-priority agricultural research
in the United States, and an analysis of the
implications which could result from possible
increases in U.S. support of agricultural
research in developing countries.

Preliminary findings obtained in 1976 aided
the staffs of two subcommittees of the House
Committee on Science and Technology in
hearing preparations, and material developed
by OTA was expected to be used in hearings
scheduled for early 1977 by the Foreign Assist-
ance Subcommittee of the Senate Committee
on Foreign Relations. Requested by the Joint
Economic Committee and the House Commit-
tee on Science and Technology, a report was
expected early in 1977.

Transfer of Food Processing Technology
to Developing Countries

The growth in population experienced by
many developing countries, in combination
with continued drought, has made widespread
hunger a grim reality in many parts of the
world. Recent uncertainties about U.S. agri-
cultural output have reinforced the argument
advanced by many observers that long-range
solutions lie in developing nations becoming
self-sufficient in food production.

Toward that end, OTA is evaluating the al-
ternatives for and consequences of exporting
U.S. food processing technolog, to such de-
veloping countries. As part of this, the project
is identifying the quality and range of foods
available to such nations, as well as those
technologies which would be likely to increase
their total food supply, improve its nutritive
value, and/or lower the cost of high-qualit,
food.

In addition, OTA is analyzing the effective-
ness of institutional channels for, the methods
of, and constraints to such transfers, The
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options available to Congress for stimulatin,
such transfer are also being examined.

Requested by the Joint Economic
Committee, the Senate Select Committee on
Nutrition and Human Needs, and the House
Committee on Agriculture, this assessment
was scheduled for completion in early 1978.

Food Grading

Present Federal food grades impart little
information to the consumer, whose demands
for more information have led Congress to
consider changing the standards for U.S. food
grades. Current grading criteria are based on
sensory characteristics such as taste, flavor,
color, or exterior appearance. A more uniform
terminology, increased nutritional informa-
tion, and standardized systems for grading
might be of great benefit to consumers.

At the request of the Senate Committee on
Agriculture and Forestry and the Senate Select
Committee on Nutrition and Human Needs,
OTA is examining current standards for food
grading to determine if and how changing
them will affect consumers. Specifically, the
project is evaluating changing the present pro-
ducer-oriented grading system to a more
retail- or consumer-oriented one.

The assessment identifies and analyzes
three major issues: (1) changing the criteria or
sorting rules used for food grades; (2) chang-
ing the present optional Federal grading sys-
tem to a mandatory system; and (3) determin-
ing the adequacy of present grading
terminology for consumers. These issues are
being evaluated for grading fresh red meat,
fresh fruits and vegetables, and processed
foods.

The first part of the project was expected to
be completed in early 1977.

Alternatives in U.S. Food Policy

This project integrates results from several
different assessments being undertaken by the
Food Program, It is assessing technological
issues and problems relating to U.S. food
policy in the production, marketing,
consumption, and nutrition areas.



The OTA Food Program and its Food Advi-
sory Committee have established three objec-
tives for the assessments of alternatives in
U.S. food policy. First, a statement was being
prepared on the components needed to formu-
late a national food policy. Second, public
policy and technological issues of concern to
Congress are being identified and analyzed.
Third, emerging issues in the food area are
being identified and analyzed.

OTA examined the policies and programs
affecting each element of the system, how

they relate to one another, and the tradeoffs
which result from trying to resolve conflicts
that arise between competing goals (such as
low prices for consumers and higher incomes
for farmers).

The assessment was requested by Senator
Hubert Humphrey of the OTA Board, the
Senate Committee on Agriculture and For-
estry, the Senate Select Committee on Nutri-
tion and Human Needs, and the House Com-
mittee on Agriculture. A report was scheduled
for completion in early 1978s.

Health Program

The purpose of the OTA Health Program is
to conduct technology-related research stud-
ies on health policy for the committees of
Congress. The Health Program has concen-
trated its initial efforts on issues related to
medical technologies, rather than broadening
its scope to include other fundamental issues
such as behavioral, environmental, and occu-
pational health.

Medical technologies are defined as the set
of drugs, devices, and procedures used by
medical professionals in delivering medical
care to individuals and the organizational
systems within which such care is delivered.
These applications of scientific knowledge in
the health field address a wide range of medical
purposes: disease prevention, diagnosis, ther-
apy, rehabilitation, organizational support,
and patient care. Such technologies take the
form of both hardware (devices and facilities)
and software (methods and skills).

Congressional committees are concerned
with Federal policies that bear upon many
activities in the development and use of medi-
cal technologies: determination of need,
research and development, validation of
research findings, diffusion, use, financing,
and measurement of outcome. Throughout all
these activities, issues concerning quality, cost
control (efficiency), and equity arise.

One assessment completed in 1976 exam-
ined the potential benefits to be derived from

96-016 0 -77-4

more fully analyzing new medical technologies
with respect to their impact on the patient, the
patient’s family, the medical care system, and
on the legal, social, and political structures in
society. A detailed examination of the policy
implications of one new technology, the com-
puted tomography (or CT) scanner, is the.
subject of a study initiated during the year.

In another assessment undertaken during
the year, OTA is examining policies for
determining the efficacy and safety of new
medical technologies before they are placed
into widespread use. In yet another study,
OTA is evaluating the benefits and limita-
tions of medical information systems that use
computers to process both administrative and
medical data. Special emphasis is being given to
activities related to clinical medical care. The
OTA Health Program is also completing an
analysis of alternative policies that might
improve the use of prescription drugs.

Policy studies in the Health Program are
conducted by OTA staff with the assistance of
expert advisory panels, consultants, and, for
some specific tasks, outside organizations on
contract to OTA. The Health Program Advi-
sory Committee assists in the development of
research plans for studies, including definition
of issues, scope, and methodology.

In planning and carrying out studies, Health
Program staff work closely with congressional
committee staff as well as with other legisla-
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tive and executive branch agencies, such as the
Congressional Research Service, General
Accounting Office, Congressional Budget
Office, and the Department of Health, Educa-
tion, and Welfare.

Development of Medical Technology:
Opportunities for Assessment

The OTA report examined the need to
assess the social impacts of new medical tech-
nologies while they are being developed, the
kinds of questions that might be asked in such
assessments, by whom, and at what point in
the development process assessments could
most effectively be conducted. The report
presented the case histories of nine technolo-
gies to illustrate medical technologies, how
they are developed, and why assessing their
social impacts might be helpful. (Excerpts from
this report may be found in the preceding
sect ion.)

Requested by the Senate Committee on
Labor and Public Welfare, the report was
published in August. At year’s end, its findings
were being used by the committee staff to
prepare for hearings planned for spring 1977
concerning the possibility of requiring assess-
ments of new medical technologies developed
with the aid of Federal funds.

Policy Implications of Computed
Tomography Scanners

The computed tomography (CT) scanner, a
new radiological device which combines an
online computer with sophisticated X-ray
equipment to produce a cross section image, is
used to diagnose a wide variety of diseases.
Rapidly and enthusiastically accepted by the
medical community, CT scanning in the Unit-
ed States is already costing more than $200
million per year, and is growing rapidly. The
Federal Government, through private insur-
ance companies and individual patients, is
faced with the problem of paying these bills.
The combination of the revolutionary nature
of CT technology, the rapidity of its accept-

ance, and its expense have created many major
problems for the medical system.

Because many of these problems are com-
mon to a number of new medical technologies,
CT scanners provide a case study that high-
lights several important issues for health
policy. These issues include: Federal policy
regarding safety and efficacy, the effect of
health planning and regulatory policies on
diffusion, the relationshi between efficacy
and patterns of use, and the impact of reim-
bursement policies on expenditures. The
assessment, requested by the Senate Commit-
tee on Finance, was expected to be completed
in late 1977.

Achieving Safer, More Effective, and Less
Costly Use of Therapeutic Drugs

Although Americans spend more than $10
billion annually on drugs, numerous questions
concerning the cost, use, and effects of thera-
peutic drugs remain unanswered. Alleged
problems include: errors in administration of
drugs, noncompliance by patients, inadequate
professional and consumer education, and
under- and over-utilization of drugs. Inordi-
nate or inappropriate use of drugs can lead to
protracted illness or needless injury, as well as
increased costs.

In this study, OTA is analyzing a broad
range of factors that limit safer, more
effective, and more economical use of drugs.
The problem of adverse drug effects is being
given particular attention, In addition, a
number of strategies designed to improve drug
use are being evaluated. The alternatives fall
into several categories: information provided
to health professionals, review of behavior of
health professionals, administration and man-
agement of drug use, education and training of
health professionals, regulation and control of
procedures used by health professionals, and
information provided to patients. Systems to
monitor adverse drug effects are also being
reviewed.

This assessment, which was requested by
the House Committee on Ways and Means, is
limited to prescription drugs. Completion was
expected in late 1977.
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Efficacy and Safety of Medical
Technologies

Issues of efficacy arise when a new technol-
ogy is introduced, when a widely used technol-
ogy is later questioned, or when alternative
therapies are compared. Various laws have
been enacted to regulate the safety and effi-
cacy of drugs and medical devices.

Determination of safety and efficacy of
procedures, however, is widely considered to
be a professional responsibility, although some
testing is being conducted by various Federal
agencies and private groups. However, such
widely used technologies as tonsillectomy,
appendectomy, and fetal monitoring have not
been completely assessed for efficacy and
safety. Other widely used procedures, such as
mammography, are now being reexamined.

In this study, OTA is using 16 short case
studies to illustrate the diverse nature of
medical technologies, the difficulties in deter-
mining efficacy and safety, and Federal in-
volvement in assessing efficacy before tech-
nologies come into widespread use. The OTA
Health Program is examining the need for
assessing efficacy and safety, the methods and
procedures available for such assessment, the
types of assessment presently being sup-
ported by the Federal Government, and ways
to improve existing policies.

The report was undertaken at the request of
the Senate Committee on Labor and Public
Welfare. Completion was expected in late
1977.
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Medical Information Systems

Almost 90 percent of all hospitals in the
United States use some form of electronic data
processing. For the most part, hospitals have
automated only business and administrative
functions; few health care facilities presently
use computers for activities related to clinical
care. Computer systems that process both
administrative and medical data, known as
medical information systems, have recently
been developed and are now being marketed.

This assessment analyzes the benefits and
limitations of such systems. Three represent-
ative systems are being examined: one
designed for use in an acute-care hospital, one
designed for ambulatory care, and one that can
be used in either setting.

The study is directed toward an exam-
ination of the impact of such systems on
patient care, the quality of care, medical educa-
tion, professional roles, research, planning,
malpractice litigation, and the confidentiality
of patient records. The Health Program is
identifying factors, such as cost, transferabil-
ity, and acceptability, that will influence the
implementation and use of medical informa-
tion systems. Alternative Federal policies are
being analyzed regarding more widespread use
of such systems.

The assessment was requested by the Sen-
ate Committee on Labor and Public Welfare. It
was expected to be completed in late 1977.



Materials Program

The processing and use of materials*
account for almost 50 percent of the U.S. gross
national product. About 45 percent of the full-
time work force, some 34 million workers,
were employed in the materials sectors of the
economy in 1973. Until the 1973 oil embargo,
however, the importance of raw and processed
materials, and the fact that some were in short
supply and/or controlled by foreign sources,
was not generally appreciated.

In its requests for OTA assessments, Con-
gress has reflected a concern over the future
availability of adequate quantities of materials
to maintain current standards of living.
Congress is also concerned about whether
supplies will be assured by the normal actions
of the economic marketplace, or whether some
Government action is required.

To meet these concerns, the OTA Materials
Program is built around the total materials
cycle, from exploration and extraction
through production to . use, reuse, and
eventual disposal. This approach emphasizes
the linkages between issues at one phase of the
cycle with those at another. The individual
projects address both the supply and demand
sides of the materials equation.

During the report year, OTA published two
reports addressing separate but related issues
involving materials. The first, released in
October 1976, examined the possible use of a
national stockpile of critical materials for
broader purposes than national security in
order to avoid future economic dislocations.
The second, published in December, analyzed
existing and possible institutional means for
improving the capabilities of the Federal Gov-
ernment to acquire information on materials
needed to support policy decisions.

Work progressed in 1976 on five assess-
ments. One project is examining the issues
relating to resource recovery from and the
management of municipal solid wastes. Two

* “Materials” has been defined in Science Policy - A Working
Glossary (1976 edition) as “stuff that things are made of or
with, or could be. ”

assessments deal with issues and problems
related to access to minerals. The first is ex-
amining laws, policies, and practices that affect
the exploration for and production of minerals
from Federal lands. The second is looking at
the effects of Federal land management and
ownership on mineral exploration and devel-
opment on non-Federal lands.

Another project deals with alternative tech-
nological approaches for conserving materials
in both their manufacture and use. Finally,
OTA is assessing the value of past and future
mining activity on existing Federal coal leases.

A number of related problems or issues are
being looked at by OTA from different angles
by several program areas. Coal, for instance, is
being assessed by three separate projects in
three program areas: (1) the Materials Pro-
gram is evaluating Federal coal leases; (2) the
Energy Program is studying coal utilization;
and (3) the Transportation. Program is exam-
ining the use of slurry pipelines to transport
coal.

Alternative Economic
Stockpiling Policies

Undertaken for the House Committee on
Science and Technology, the findings of the
report have been widely used by Congress and
other organizations. OTA briefed the staffs of
the Senate Committee on Commerce, the
Department of Defense Materials Shortages
Steering Committee, the Federal Prepared-
ness Agency, and the Materials Division of the
Department of Commerce. In addition, OTA
assisted the Subcommittee on Materials Avail-
ability of the Joint Committee on Defense
Production in preparations for hearings on
economic stockpiling held June 8 and 9, 1976.
Finally, the National Commission on Supplies
and Shortages used the findings to help pre-
pare for its report to the President and to
Congress issued in December 1976. (Excerpts
from this report may be found in section II.),
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Basic informational framework applied to materials substitution
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Materials Information Systems

This report addresses the alternative
methods by which policy makers in Congress
and elsewhere would receive adequate and
timely information about supplies and poten-
tial shortages of materials which are critical to
the U.S. economy. The project assessed the
needs, character, institutional structure, and
effects of information systems on the supply,
processing, and use of materials. (Excerpts
from this report may be found in section 11.)

The assessment was requested by the House
Committee on Science and Technology. The
staffs of four separate congressional commit-
tees were briefed at various stages of the
project and given copies of the interim report.
In 1976, as in 1975, OTA staff testified at
hearings conducted by the Senate Committees
on Commerce and Interior and Insular Affairs
on proposals to establish, among other things,
a national energy information system.

Also, the National Commission on Supplies
and Shortages has been closely involved with
this and other Materials Program projects.
OTA briefed the Commission staff in prepara-
tion for a conference held April 19 to 23, 1976,
and for the Engineering Foundation Confer-
ence at Henniker, N. H., held on August 8 to
13, 1976. The OTA Director submitted the
major findings of the assessment for insertion
into the record of public hearings held by the
Commission on October 13, 1976.

Resource Recovery, Recycling,
and Reuse

The generation and management of munici-
pal solid wastes present substantial problems
for local, State, and Federal governments.
Wastes are not only costl to collect, but also
need to be disposed of in an economical and en-
vironmentally acceptable manner. In addition,
the generation of wastes results in a more
rapid consumption of natural resources.
Accordingly, OTA is studying the potential
for, and barriers to, recycling and reusing re-
sources recovered from the waste stream.
OTA’s purpose is to identify and analyze both

the policy options for the resolution of these
problems, and the likely impacts of implement-
ing” those options.

The project includes several parts: an evalu-
ation of markets for such recovered goods as
paper, aluminum, ferrous metals, glass, and
energy; an analysis of the impacts of freight
rates on the movement and sale of recovered
goods; a study of the economic and technologi-
cal feasibility of centralized facilities for re-
source recovery; and an analysis of the implica-
tions of mandatory deposits on beverage
containers.

The assessment, being performed by OTA
staff with the assistance of a subcommittee of
the OTA Materials Advisory Committee, was
requested by the Senate Committee on Com-
merce and the House Committee on Science
and Technology. OTA worked with congres-
sional staff during deliberations leading to the
Resource Conservation and Recovery Act,
enacted on October 21,1976.

In addition, OTA staff briefed the Subcom-
mittee on Environment and Atmosphere of
the House Committee on Science and Tech-
nology. Background material on recycling
materials was prepared for the staffs of the
Senate Committees on Public Works and
Finance. OTA staff also participated as panel
members at a symposium held on April 7,
1976, on resource conservation and recovery
sponsored by the Subcommittee on Trans-
portation and Commerce of the House Com-
mittee on Interstate and Foreign Commerce.

The final report was expected to be com-
pleted late in 1977.

Minerals Accessibility on Federal Lands

OTA is assessing the effects of modifying or
restructuring State and Federal laws, policies,
and practices that significantly affect the
exploration for and production of minerals
located on Federal lands. The objective of the
assessment is to provide alternative
approaches to facilitating mineral devel-
opment in ways that are environmentally
acceptable and take nonmineral land uses into
account.
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The assessment is divided into two parts.
The first involves a compilation and analysis of
information on the effects of current Federal
and State laws, policies, and practices relating
to mineral development on Federal lands. The
second is analyzing possible adjustments in the
existing system for managing the exploitation
of minerals on Federal lands, as well as the
impacts of those adjustments.

The assessment was requested by Senator
Ted Stevens of the OTA Board and the Sen-
ate Committee on Interior and Insular Affairs,
One report was expected in the fall of 1977,
another by the end of 1977.

An interim report was distributed to the
Senate and the House Committees on Interior
and Insular Affairs and many individual
members of those committees, to other inter-
ested committees and Members of Congress,
to executive agencies, and to the public.

In addition, OTA sponsored an assessment
workshop in July that enabled congressional
staff to question representatives of executive
agencies, private industry, and interest groups
on various issues relating to minerals and
Federal land management.

Minerals Accessibility on Non-Federal Lands

This project is assessing the various aspects
of Federal land management and ownership
that influence the exploration for and devel-
opment of minerals on non-Federal lands, or
on Federal lands where the surface and sub-
surface property rights are severed. The
assessment is focusing on situations where the
Federal Government owns only the surface
land or only the minerals, as well as on access
across Federal lands to minerals located on
non-Federal lands.

This assessment, which evolved from the
minerals accessibility on Federal lands project,
was requested by Senator Ted Stevens of the
OTA Board. The assessment was expected to
produce two reports by the end of 1977.
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Conservation Through
Reduced Wastage

Since in the manufacture and use of prod-
ucts a large amount of materials might be
saved, OTA is analyzing alternative techno-
logical approaches to conserving materials. To
provide an appropriate focus for a potentiall,
wide-ranging effort, the scope of this assess-
ment is limited to primar,metals (chromium,
nickel, copper, aluminum, and iron) and cer-
tain key products, such as autos and railroad
rolling stock, appliances, and military and
construction equipment.

The assessment is directed toward the study
of the flow of materials from their source to
end-use products, examining the cycle to
determine the reasons for wastage, and identi-
fying and evaluating alternative approaches to
the design and manufacture as well as the
conservation of materials. The project is
divided into two parts: an engineering analysis
to define the state of the technology for
conservation, and a public policy analysis of
the options for Congress in considering the
impacts of the technology.

Requested by the Senate Committee on
Commerce, the project was expected to be
completed by mid-1978.

Existing Federal Coal Development

OTA is analyzing Federal coal leases, per-
mits, and preference-right lease applications
with respect to current and future plans for
the development of coal reserves. Mandated
by Congress in Section 10 of the Federal Coal
Leasing Amendments Act of 1975, the assess-
ment is analyzing all mining activities, deter-
mining the revenues from those leases, and
evaluating the feasibility of using deep minin,
technology in the leased areas.

This assessment was to be completed by the
end of 1977.



Oceans Program

Recent years have brought an increased
awareness of the impact of the oceans on the
well-being of man—the oceans’ potential as a
source of food, fuel, and hard minerals; their
use as avenues of world commerce and com-
munications; and their role in man’s research
for knowledge about his resources and envi-
ronment. At the same time, the oceans are
increasingly recognized as a finite resource,
one to be managed in a way that will strike a
balance between immediate use and longer-
term viability,

To assist Congress in its deliberations of
such matters, the OTA Oceans Program
focuses on a broad range of issues involving
the use and quality of the oceans and the
systems deployed on or in the oceans and along
their shores. The program is particularly
concerned with examining possible future
uses of the oceans.

Early studies by the Oceans Program cen-
tered on the potential for, and impacts of,
using the oceans to help meet the energy needs
of the Nation. In December 1976, OTA pub-
lished a report on the impacts of three pro-
posed offshore energy systems on the coastal
areas of New Jersey and Delaware. A related
project was underway on the implications of
various proposed technologies for harnessing
the ocean itself as a source of energy. Another
project examines the public decisionmaking
process for, and the effects of, locating energy
facilities in coastal areas. Some aspects of these
assessments involve work by other OTA
programs, especially the Energy Program.

Work continued on an assessment of tech-
nologies for carrying out provisions of the new
200-mile fisheries zone created by Congress. A
planning study was initiated to aid Congress in
its evaluation of Federal expenditures for
marine science and technology.

Coastal Effects of Offshore Energy Systems

The report on the effects three proposed
offshore energy systems might have on the
coastal areas of New Jersey and Delaware
culminated a 3-year, multifaceted effort by

OTA. The three systems are: the exploration
for and development of offshore oil and gas,
use of deepwater ports for large oil tankers,
and generation of electricity by floating
nuclear powerplants. (Excerpts from this
report may be found in section I1.)

As part of this assessment, OTA completed
a public participation program which involved
more than 15,000 people through workshops,
public meetings, interviews, citizen advisor,
panels, and distribution of questionnaires and
brochures. The program was intended to
contribute to the public understanding of the
technologies being assessed and to insure that
the final report reflected the views and con-
cerns of the people who would be affected by
the technologies,

Throughout the year, various sections of
the report were used by numerous committees
of jurisdiction in both the House of Repre-
sentatives and the Senate in preparation of
legislation dealing with tanker safety, oil spill
liability, coastal zone management, and off-
shore oil and gas leasing. The report served as
a resource for public debate centering on the
potential licensing of a floating nuclear power-
plant off Atlantic City. It was used by both
Congress and the Administration in planning
reorganization of the U.S. Department of the
Interior. The report was expected to continue
to serve as a working paper for upcoming OCS
legislation throughout the 95th Congress.

Late in 1976, in response to a series of tanker
grounding and oil spills, the Oceans Program
restated the findings of a 1975 analysis of “QOil
Transportation by Tankers.” Updated statis-
tics were provided on oil spills, foreign tanker
registration, and the status of technology for
marine safety and pollution control. This
emergency response assisted congressional
committees in their inquiries into the tanker
accidents, provided support for Senator
Edward M. Kennedy at hearings in Boston on
December 22, 1976, relative to the Argo Mer-
chant spill, and was to support further hearings
on tanker safety scheduled early in 1977 by the
Senate Committee on Commerce.



Three siting alternatives for floating nuclear plants

1. Nearshore siting-open-cycle cooling

2. Inshore sitting-cooling towers

R oo Bl e

3. Riverine siting—open-cycle cooling

Source Offshore Power Systems, Inc.

52



In addition, work proceeded on the follow-
ing projects:

Fisheries Technology

In April 1976, Congress established a 200-
mile offshore fisheries zone, giving the Nation
jurisdiction to limit fishing by foreign nations
and to establish regulations which would
preserve fish stocks and encourage the U.S.
fishing industry to grow and develop new
commercial and recreational fisheries. To
assist Congress in assessing the impacts of this
law, the Oceans Program is studying tech-
niques to be used in enforcing fisheries regu-
lations, management practices to be used in
regulating the fisheries, and opportunities
which may be created by implementation of
the law. The study is identifying changes
which are desirable in the Federal structure
dealing with fisheries and is analyzing new
electronics surveillance systems which may be
useful in enforcing regulations.

A report on this assessment, which was
requested by the Senate Committee on Com-
merce and the House Committee on Merchant
Marine and Fisheries, was expected to be
released in the spring of 1977.

Renewable Energy From the Oceans

A number of technologies have been pro-
posed to harness the energy of the oceans
themselves. These include conversion systems
for geothermal energy, tidal and ocean ther-
mal powerplants, salinity gradient and ocean
farming systems, and mechanisms to extract
wind, wave, and current energy.

The Oceans Program is analyzing each
system’s potential for meeting energy needs
and the adequacy and effectiveness of Federal
support and regulatory mechanisms for the
systems. A report was expected in spring 1977
for the Senate National Ocean Policy Study.

Marine Science and Technology

The Federal Government has invested large
sums of money during the past two decades in

research projects involving the oceans and
coastal areas. In a planning study directed
toward evaluating the progress that has or has
not been made as a result of these expendi-
tures, OTA is examining possible alternatives
for organizing such Federal research efforts,
as well as legislation which may be needed.

During this project, a set of questions was
submitted to a wide range of marine specialists
in such areas as transportation, fishing,
energy, hard minerals, ocean research and
engineering, and meteorology. Responses
from these specialists were used to outline the
status of technology and the research needs in
each area.

The planning study, requested by the Sen-
ate National Ocean Policy Study, was due to be
completed in spring 1977.

Siting of Energy Facilities

Meeting the demand for energy requires
new facilities, which, in turn, raises questions
and possible conflicts regarding their location.
This is particularly the case in the coastal areas
where population densit is high and indus-
trial, residential, transportation, and recrea-
tional users compete for land. In addition,
energy facilities are viewed by many as threats
to the ecological and environmental balance of
the coastal areas.

These factors are all being considered in an
OTA project examining the effects of the
public decisionmaking process on the geo-
graphical location of powerplants, oil refiner-
ies, and other energy facilities. The study is
analyzing the extent to which Federal laws and
policies, such as those regulating air and water
quality, influence the location of energy facili-
ties. It also is assessing the long-range impacts
of energy facilities on population distribution
and economic growth.

A report on this study, requested by the
House Committee on Interior and Insular
Affairs and the Senate Committee on Com-
merce, is due in late 1977.
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National Research and Development

Policies and Priorities Program

Research and development activities are
vital to the economic, social, and technological
well being of any country. The significance of
research and development goes beyond the
dollars involved-—$26.3 billion in the Federal
budget for fiscal year 1978, plus about another
$20 billion in the private sector. R&D expendi-
tures can induce rippling effects by stimulating
technological innovation and economic activ-
ity, and may, in fact, be a prerequisite to
innovation.

The Federal Government provides nearly 70
percent of the support for basic research in the
United States. In an era of limited resources,
Congress often must resolve the conflicting
claims for support from advocates of basic
versus applied research. However, applied
research is often grounded in the discoveries
of basic research. The problem is to determine
what basic research to support and how best to
allocate finite resources among competing
demands.

Congress, its committees, and individual
Members and their staffs are faced with
discerning the effects of Federal R&D priori-
ties, and examining legislative options for
getting the most out of federally sponsored
R&D. Seven different congressional units-—
the Senate and House Committees on the
Budget, the Congressional Budget Office, the
Joint Economic Committee, the Senate Com-
mittees on Commerce and on Aeronautical
and Space Sciences, and the House Committee
on Science and Technology—plus several
members of the OTA Board requested or
expressed an interest in assessments relating
to the R&D activities of the Federal Govern-
ment.

As a result, the OTA Board, on the recom-
mendation of the Advisory Council, estab-
lished the National Research and Develop-
ment Policies and Priorities Assessment
Program in 1975. The R&D Program exam-
ines a variety of issues and factors relating to
scientific and technological research, as well as
the role of Congress regarding decisions on
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R&D and applications of science and technol-
ogy. This includes consideration of the
institutions and methods for establishing
R&D policies and priorities, as well as for eval-
uating their substantive content. The Advi-
sory Council has created a steering committee,
including some of its own members, to guide
the OTA R&D activities.

The R&D Program is directed toward ful-
filling, in part, the congressional mandate, as
expressed in the Technology Assessment Act
of 1972, for OTA to provide early warnings of
the impacts of technology. It is intended to
assist the Congress in moving toward a capa-
bility for long-range planning,

In addition, the Program serves as a diverse
and important resource for other OTA pro-
gram areas. The Energy and Food Programs, in
particular, have projects under way exam-
ining the role of the Federal Government in
sponsoring R&D.

With continuing guidance from and over-
sight by the Advisory Council, the R&D
Program has identified three areas for detailed
study:

« The health of the scientific and technolog-
ical enterprise.

» The application of science and technolo_ge]/.

« Th_decisionmaking process for establish-

ing R&D policies and priorities.

The projects in each of these areas are quite
diverse, yet closely interrelated. They are
intended to be of a continuin,or long-term
nature. The projects form a comprehensive
analysis of the policies and programs of the
Federal Government in sponsoring R&D.

Beginning in 1975, advisory panels were
selected and assembled for each of the three
areas. As with the areas and the projects in
each, the work of the panels is closely interre-
lated, The 50 persons on these three panels
represent a broad arra,of interests and exper-
tise. The panels met three times each during
1976 to define the issues, suggest specific



projects for study, and approve agendas and
plans for action in 1977.

The three panels and their projects are:

Health of the Scientific and
Technological Enterprise

Many observers argue that the state of
scientific and technical research in the United
States has declined in recent years, leading to
possibly harmful consequences for the U.S.
economy and world trade position. This panel
is studying scientific and technological
research as a system and is seeking means to
define and assess, as well as options to main-
tain, its health. It is examining recent devel-
opments affecting R&D, including the lev-
eling off of funding and the aging of research
programs at universities and research institu-
tions. Emphasis is being given to the impact of
different means of coupling research and
education in science and engineering.

Four major projects are underway in this
area. They are: (1) the formulation of defini-
tion of the scientific and technical enterprise
and criteria for assessing its health; (2) an
assessment of the status of basic research and
advanced training in science and engineering
associated with our academic institutions; (3)
an examination of the role of women and
minorities in science and engineering and the
relationship of this issue to the health of the
scientific and technical enterprise; and (4) an
evaluation of how to determine the relative
emphasis that might be given to various
scientific fields, how to facilitate the emer-
gence of significant new fields, and how to
assure the quality of effort.

This panel is concerned with maximizing the
accessible talent in scientific fields. Another
topic which the panel is focusing on is the
relationship between Government, univer-
sit y, industrial, and national research laborato-
ries and the distinctive roles of each in the
scientific and technical enterprise.

Because of the broad nature of these proj-
ects, the other two areas of the R&D Program
are expected to rely heavily on this panel’s
conceptualization of the scientific and techni-
cal enterprise.

Applications of Science and Technology

The end result of much research consists of
products, mechanisms, or procedures that help
to generate innovation. The applications panel
is studying the process by which the results of
research become applied to national or social
needs or goals. This panel is pursuing work on
three projects: the role of the Federal Govern-
ment in affecting an innovation process, the
international transfer of technology, and the
mobilization of scientific and technological
resources to solve national needs.

The first project involves issues regarding
the appropriate role for the Federal Govern-
ment and the mechanisms by which it pursues,
stimulates, and regulates technological inno-
vation. In particular, the factors that can
influence the innovative process are being ex-
amined. One aspect of the project is comparing
governmental activities in the United States
with those of other countries in terms of their
effects on all aspects of technological innova-
tion, including R&D. Key laws and Govern-
ment practices that can affect innovation are
being identified.

Second, the issues relating to technology
and mechanisms by which it is transferred in
the international economic marketplace are
being evaluated. Particular attention is being
given to issues concerning the role of the Gov-
ernment in assisting the transfer of technol-
ogy to developing countries.

Finally, insofar as scientific and technologi-
cal resources—both individual and
institutional—can be mobilized to meet
national goals and needs, this panel is exam-
ining how science and technology have or have
not been effectively used in the past. In
addition, the range of mechanisms for direct-
ing technological resources toward national
goals are being analyzed.

Decisionmaking on R&D
Policies & Priorities
The decisionmaking panel is evaluatin both
the process by which the Federal Government

sets R&D policies and priorities and the social
and economic impacts of R&D. It is compiling
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existing knowledge about the decisionmaking
process, identifying gaps, and appraising the
need for further research. The peer review
system is being evaluated as a decision mecha-
nism with particular emphasis on its different
roles in basic and applied research.

This panel began four projects in 1976. The
first concerns the development of better
guidelines for Congress in R&D budgeting.

The second project examines the various
options by which Federal science and technol-
ogy activities might be organized, with partic-
ular attention given to proposals to reorganize
the departments and agencies of the Federal
Government. In this work, the panel is being
assisted by the Congressional Research Serv-
ice of the Library of Congress, which is
gathering information and cataloging propos-
als for reorganization.

A third project seeks to identify means by
which improvements in methodology for fore-

sight in setting R&D policies and priorities
might be accomplished. Finally, the fourth
project is assessing methods for evaluating the
social and economic impacts of R&D.

Projects for All Three Advisory Panels

In addition, all three panels are engaged in
three other projects that complement those
listed above. One examines the role,
management, and structure of the national
research laboratories and centers, as well as
their deployment, their possibilities, and prob-
lems. Another is evaluating the societal signifi-
cance of choosing among alternative technolo-
gies which fit the needs of specific user groups.
The third assesses current and possible roles of
the public in the decisionmaking processes in
science and technology as well as the impacts
of science and technology on the development
of public policy.

Technology and World Trade Assessment Program

The relationship of technology to interna-
tional trade on the one hand and the U.S.
economy on the other has become a subject of
increasing congressional interest. Many
observers believe that the U.S. economy and
balance of trade position have suffered from
the export of technology, as well as from
investment by U.S. companies in foreign
industry.

Analyses are cited showing a declining trade
surplus in recent years in such technology-
intensive industries as chemicals, scientific
instruments and controls, nonelectric machin-
ery, and transportation. This decrease has
been accompanied by a decline in the growth of
both labor and capital productivity in the Unit-
ed States for the years 1965-73.

A number of factors are said to have contrib-
uted to this decline in U.S. technological
leadership in international trade. The factors
include reduced expenditure on research and
development in the United States, sale of
licenses and transfer of manufacturing know-
how to other countries, and Government
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policies that are not conducive to industrial
innovation or research and development.

Others, however, argue that the United
States can remain economically healthy and
competitive in the international market onl,
through an open trade policy that encourages
innovation and the continuous creation of new
technology. This position holds that produc-
tivity figures do not show any precipitous
decline—only cyclical swings. The adverse
trade trends are attributed to price rather than
any comparative decline in technological lead-
ership, as evidenced by an increased trade
balance for the same technology-intensive
industries since 1973.

The critics of the assumption of declining
technological competitiveness due to the
export of U.S. technolog,argue that if techno-
logical innovation is successfully fostered in
the United States, trade statistics will take care
of themselves without Government interven-
tion. In other words, the United States should
stimulate technological innovation at home
rather than attempt to control the export of



technology to prevent other nations from
catching up.

To address such issues and to provide a
factual base from which accurate evaluations
can be made, OTA created the Technology and
World Trade Assessment Program in 1976.
This program focuses on key issues and
assumptions relating to the technological rela-
tionships of the United States and its trading
partners abroad. The assessments examine the
relationship of technology to the competitive
position of the United States in international
markets and the related effects on the U.S.
economy.

The nature of technology and the processes
by which it is developed, introduced in the
marketplace, and transferred or diffused
depends on many factors that generally are
poorly understood. These include: the size and
sophistication of the market, economic condi-
tions, quality and level of R&D, quality of the
labor force, availability and cost of capital, and
Government tax, patent, antitrust, and a host
of other policies.

Given the uncertainties about the nature of
technological development and its relationship
to world trade, the lack of data in general, and
the specific lack of data on the relationship of
technology to trade, OTA is examining the
U.S. trading position as reflected in analyses of
trade, productivity, and related statistics.
Among the factors being examined are the
control of technological relations, trade with
the Soviet Union, and the promotion of a more
satisfactory means for technology transfer to
developing nations.

OTA has consulted widely and is tapping the
resources of other Federal executive agencies
and private institutions with responsibility for
or interest in technology and trade. These
include the General Accounting Office,
National Science Foundation, the Depart-
ments of State and Commerce, the Export-
Import Bank, and the National Academies of
Sciences and Engineering.

During 1976, the Technology and World
Trade Program explored the background of

the problem, sorted out the issues, and
adopted an initial strategy for action in 1977.
The Technology and World Trade Advisory
Committee met for the first time in December.
Further, arrangements were made for adding a
full-time program manager, a retired vice
president of a major chemical company, early
in 1977. The part-time manager for 1976, a
former director for international scientific and
technological affairs at the State Department,
will become a consultant to the program in
1977.

One project is assessing the state of technol-
ogy and trade trends in selected industries that
are technology intensive and figure promi-
nently in world trade. The chemical industry
has been chosen as the target for first study by
the Advisory Committee, One longstanding
trend—the cross-licensing of technology to
support both foreign subsidiary and domestic
markets—is being examined to determine how
repatriating funds affect the U.S. balance of
trade. Using such data, OTA is analyzing the
causes of growth and decline in exports. Later
studies will be conducted on the steel and
electronics industries,

In addition, five functional studies are
underway: 1) a comparison of productivity and
economic growth rates among leading
member nations of the Organization for Eco-
nomic Cooperation and Development
(OECD); 2) an examination of current account
trends in recent years, with special emphasis
on trade figures for advance technology prod-
ucts; 3) a comparison of technological innova-
tion in several different countries; 4) an eval-
uation of patterns of technology transfer
among OECD countries; and 5) an analysis of
R&D trends in different countries.

Finally, the Technology and World Trade
Program is drawing on the resources of and
developing joint areas of concern with the
Food, Materials, and Research and Devel-
opment Programs of OTA. As experience is
gained and data gathered, these and other
program areas are expected to make similar
uses of the Technology and World Trade
Program.
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Transportation Program

To assist Congress in its deliberations on
transportation issues, the OTA Transporta-
tion Program examines the safety, economic,
social, energy, and environmental implications
of moving people and goods.

Following up the 1975 studies of the rela-
tionship of mass transit and automated guide-
way transit systems to energy and the econ-
omy, OTA completed two reports in 1976 on
public transit in urban areas. The first con-
cerned the role of the Federal Government in
assisting and encouraging community plan-
ning for mass transit, while the second
assessed various automatic control systems
for rapid transit trains. The Transportation
Program began a major assessment of poten-
tial short- and long-term changes in the char-
acteristics and use of the automobile as a mode
of personal transportation. Another planning
study, begun late in 1976, looks at the research
and demonstration methods for new urban
transit vehicles.

Continuing a series of reports to Congress
begun in 1975 on the status of U.S. railroads
and proposals directed toward their reorgani-
zation and improved efficiency, OTA is assess-
ing the effectiveness of various laws in
increasing the safety of railroads. Another
project is analyzing the possible use and poten-
tial effects of slurry pipelines to transport coal.

For most of 1976, the Transportation Pro--
gram included a project examining
telecommunications technologies for the
movement of information. A preliminary
report published in April 1976 examined the
feasibility of applying communications tech-
nologies to provide community services in
rural areas. During the summer, this project
was transferred to OTA’s Exploratory Activ-
ity. An OTA workshop was held in November
to further explore the Federal executive role in
the possible provision of telecommunications
services.

Because several projects of the
Transportation Program deal with concerns
that are broader than transportation alone,
there is a need for coordination with other
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OTA program areas. For example, the recently
completed assessment of community planning
for mass transit and the current assessment of
the automobile have involved cooperation
with the OTA Energy Program. Similarly, the
coal slurry pipelines project is being per-
formed with the assistance of the Energy and
Materials Programs.

Community Planning for Mass Transit

This multivolume report, published in Feb-
ruary 1976, was based on a study of mass
transit planning in nine U.S. cities: Atlanta,
Boston, Chicago, Denver, Los Angeles,
Minneapolis-St. Paul, San Francisco, Seattle,
and Washington, D.C. The report is made up
of separate volumes—consisting of a summa-
ry, the nine case studies, and technical and bib-
liographical appendixes. (Excerpts from this
report may be found in section I1.)

Requested by the Senate Committee on
Appropriations, the interim findings of the
assessment were transmitted to the Transpor-
tation Subcommittee in 1975 to prepare for
congressional hearings. They were used by the
Transportation Subcommittee to critique the
mass transit investment policy of the Depart-
ment of Transportation. The report is being
used on a continuing basis by the requesting
and other committees with transportation
oversight to evaluate mass transit planning
and development programs.

Automatic Train Control

The OTA report, published in May 1976,
was requested by the Senate Committee on
Appropriations on behalf of its Transportation
Subcommittee. Used by the House Committee
on the District of Columbia in 1975 as back-
ground for oversight hearings on the Wash-
ington METRO System, the report has been
widely distributed to, and reprinted by, the
transportation industry. (Excerpts from this
report may be found in section 11.)



Broadband Communications
in Rural Areas

This report, published in April 1976, began
as a preliminary effort to a more detailed
study. The report was circulated by the Sen-
ate Committee on Agriculture and Forestry to
the principal Federal agencies with responsibil-
ity for communications and/or rural areas,
Many of these responded in favor of further
examination of the potential of such systems.
The chairman of the Federal Communication
Commission, for instance, termed the report
“a valuable service by encouraging a
systematic and comprehensive look at rural
broadband communications.” (Excerpts from
this report may be found in section Il.)

Changes in Use
and Characteristics of Automobiles

The private automobile has become the
most prevalent form of transportation in the
United States. By 1970, 80 percent of Ameri-
can households owned at least one car, and
more than 90 percent of the annual passenger
miles traveled were by automobile. At the
same time, serious questions have emerged
regarding the future of the private auto. These
include decline in the supply of petroleum,
increased costs for materials and labor, rising
environmental concerns, and widespread traf-
fic congestion on highways and urban streets.

Consequently, OTA has undertaken a major
assessment of potential changes in the use and
characteristics of automobiles over the short
term (next decade) and long term (into the
next century). This assessment, initiated at the
request of the Senate Committee on Com-
merce, was approved by the OTA Board in
February 1976 after review of the results of a
preliminary planning study carried out by the
Transportation Program staff in late 1975.
The project examines the auto and supporting
industries, road building and management,
consumer ownership and use of cars, and the
role of the Federal Government.

Such factors as the future availability of
fuels and materials, the need to reduce harm-
ful pollutants and to improve the safety of
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cars, and possible shifts in public attitudes are
being analyzed in connection with public policy
alternatives which might affect automobiles
and their use. The experience of several for-
eign countries with their transportation sys-
tems is being examined for solutions that
could possibly be applied to problems in the
United States,

The assessment is being performed by the
Transportation Program staff with assistance
from the Energy and Materials Programs and
the cooperation of the National Science Foun-
dation. A preliminary report was expected in
late 1977 and a final report in late 1978.

Coal Slurry Pipelines

For many years, coal was replaced by other
less expensive and cleaner fuels. With the
increased price and uncertain availability of
other fuels, however, coal is once again seen by
many as an abundant and relatively cheap
source of energy.

In view of this, and of alternative proposals
for shipping large quantities of coal over long
distances, OTA is assessing the use of slurry
pipelines to transport coal from its source to
where it can be used. In this project, particular
emphasis is being given to two key elements of
concern: the environmental effects of such
pipelines and their impacts on other forms of
transportation, especially railroads.

The assessment was requested by the Sen-
ate Committees on Commerce and Interior
and Insular Affairs, and the House Committee
on Interstate and Foreign Commerce. It was
due to be completed in 1977.

Railway Safety

The Federal Government has attempted, in
recent years, to solve the financial, institu-
tional, and operational problems of U.S. rail-
roads. OTA examined the financial aspects of
the reorganization of rail transportation in a
series of reports published in 1975. In passing
the Railroad Safety Authorization Act of 1976,
Congress required OTA to evaluate the effec-
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tiveness of the Railroad Safety Act of 1970 and
other Federal laws aimed at improving the
safety practices and performance of the rail-
roads. This is one of OTA’s two congression-

ally mandated assessments. The other man-
dated assessment concerns coal leasing on

Federal lands. A report was expected in early
1978.
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Section IV

TECHNOLOGY ASSESSMENT METHODS AND APPROACHES

During 1976, OTA undertook two separate
but complementary appraisals of how and by
whom technology assessment is practiced. In
September and October, OTA conducted five
workshops at the request of the Director to ex-
amine the lessons learned from the Office’s
nearly 3 years of performing technology
assessments. The participants included the
managers of the Office’s eight program areas
and other senior OTA personnel.

The OTA Board, expressing its continuing
interest in the evolution and utility of the
concept, held 4 days of public hearings in June
on the uses and impacts of technology assess-
ment on decisionmaking in other Govern-
ment agencies and private sector organiza-
tions. The Board had previously held hearings
in 1974 on the technology assessment activi-
ties of the National Science Foundation.

Both the hearings and the workshops
showed that there is no one best method of
performing technology assessments. Each
assessment is unique. The method employed,
the personnel involved, and the skills tapped
depend on the technology being assessed, the
client for whom the assessment is undertaken,
the nature of the issues at stake, and the time
available for and the setting of the project.

Because of their more immediate relevance
to OTA, the workshops are discussed first in
this section, followed by the hearings.

OTA Workshops

Held as the first long-term assessments
undertaken by OTA in 1974 were nearing
completion, the workshops were aimed at
assessing the experience gained in conducting
those projects and applying the benefits of the
experience to the next generation of compre-
hensive assessments.

The workshops were centered around the
five operational phases of the OTA process:
selection, planning, execution, review and

reporting, and use. Each workshop was struc-
tured around an initial exposition of one
program area’s experience, followed by a
discussion of variations adopted by other
program areas. The emphasis was on what
worked, what did not, the problems encoun-
tered, and what could be changed to improve
the process.

Considering both the broad needs of Con-
gress and the vast range of technological
issues, as well as the resources available for a
study, the workshop participants emphasized
the need for a flexible approach to each assess-
ment. All OTA assessments must meet three
criteria: timeliness, quality, and credibility.
Reports must be delivered on time, be of high
professional quality, and be comprehensive yet
balanced—that is, free from advocacy or ideo-
logical bias.

The selection phase begins when OTA
receives a request for an assessment from the
chairman of a congressional committee. It
proceeds through defining the issues involved
in, and the scope of, the potential assessment.
Finally, it concludes when the Board, upon
reviewing the preliminary efforts of the OTA
staff, approves the proposed assessment for
act ion.

At this stage, the program managers noted
that close interaction with the staff of the
requesting committee is vital. This allows both
OTA and the committee to better identify the
issues, scope the assessment, and arrive at
mutual expectations concerning the expected
results. Continued cooperation throughout
the study permits OTA staff to stay abreast of
often fast-changing congressional needs and
issues.

The OTA Advisory Council, program advi-
sory committees, and various relevant outside
groups aid materially in both defining issues
and scoping the assessment, the program
managers stressed. They noted that other
information sources are checked routinely at
this time, to determine both the availability of
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relevant data and whether other organiza-
tions may have undertaken similar studies
which could either provide input to OTA or
obviate the need for an OTA assessment.
These include specifically, among others, the
Congressional Research Service of the Library
of Congress, the General Accounting Office,
and the Congressional Budget Office.

Workshop participants also examined
potential risks in attempting to broaden the
scope of a request beyond the original intent
during the selection phase. Such broadening
could result in a more useful assessment for
Congress, but care must be taken to ensure it
does not demand a scale of effort either
difficult to manage or exceeding available re-
sources.

Once the Board has approved an assess-
ment, the planning phase begins. During this
phase, various interested parties to the study
are identified and an advisory panel created for
each project. A properly constituted advisory
panel brings together a diversity of view-
points, thereby lending credibility to the
potential study, widening access to interested
communities, and identifying possible con-
flicts or problems. To best accomplish this, it
was agreed that no one person or outlook must
be permitted to dominate. Selection of an able
panel chairman. can therefore be particularly
crucial to the project.

During the planning phase, particular atten-
tion is given to determining which assessment
activities may best be carried out by contrac-
tors and consultants. Contractors are gener-
ally used to provide technical information or
specific analyses, while OTA staff develop the
overall work plan, integrate findings and data,
and perform policy analysis. Program manag-
ers differed as to how much experience in
technology assessment was appropriate for
contractors; some stressed the importance of
selecting contractors and consultants with
known expertise and proven performance,
while others noted that those with less exper-
tise or who are new to a project may be good
sources of new ideas and fresh approaches.

While not always possible, the workshop
participants agreed that the staff member who
was responsible for planning the study was
generally the best choice to be the project
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leader. Contractors and consultants generally
cannot be effective project leaders, OTA pro-
gram managers noted, because they are not
adequately familiar with the needs, processes,
and people of Congress, or how OTA operates.
In addition, they are too likely to be distracted
by other commitments to give the project the
attention its effective direction demands,

Planning also must incorporate, to the
extent possible, sufficient time for the gesta-
tion of issues, problems, and ideas. The pro-
gram managers observed that such a deliber-
ate approach, although often at odds with the
need to provide a timely assessment, usually
promotes efficiency in the long run and results
in the delivery of a higher quality product.

While it may seem intuitively correct to
await the development of data bases, the
program managers stressed that it is of criti-
cal importance to analyze the issues early in
the execution stage of an assessment so as to
relate them to the policy options that will be
considered or subsequently developed. They
noted that failure to do so at this time can
waste time and result in the study becoming
little more than a data collection project.

On the other hand, in that new issues and
options are quite likel to surface during the
course of an assessment, the early identifica-
tion and analysis activit must be structured so
as not to preclude consideration of those issues
and options that emerge later.

The participants cautioned that the required
guidance of contractors and consultants dur-
ing the course of a project must come from
OTA staff, not the advisory panels. The
project leader must therefore clearly inform
the staff, contractors, consultants, and advi-
sory panels of their proper roles and of the
timing and sequence of their responsibilities.
Several program managers noted experience
illustrating that while advisory panels are good
at conceptualization and critique, they cannot
be relied on for the actual work of the study.

Through its public participation activities,
OTA has sought to involve the public in
technology assessment by various means,
including identifying parties interested in or
affected by a technology, creating broad-based



citizens’ panels, and publicizing various proj-
ects and their products. The most extensive
effort in public participation involved more
than 15,000 persons as part of the assessment
of the coastal effects of offshore energy sys-
tems. Even though such an extensive effort
may not be required or feasible in every proj-
ect, program managers observed that the ap-
propriate public participation element must be
identified and planned for early in any study.

In employing mathematical and computer-
assisted models, as many projects have, pro-
gram managers observed that a thorough
understanding of their strengths and
weaknesses, of the assumptions upon which
the models are based, and of how the outputs
relate to those assumptions is absolutely
essential. Similar caveats were applied to the
use of economic analyses, often vital to future
projections and evaluations of options.

To meet interim or fast-rising needs of
Congress for information from ongoing
assessments for deliberations or hearings,
OTA staff place initial emphasis on those
issues and data which will facilitate the con-
gressional process. Sharply focused interim
reports can be useful in transmitting findings
from projects not yet completed, although
some program managers preferred informal
communications as a more effective means of
meeting interim committee needs.

A report—the final product of an OTA
assessment—is written concurrently with and
as a part of the ongoing study, rather than
being left to the last minute. Likewise, the
review of OTA reports is a continuing and
vital process throughout the project, essential
to assure the quality and credibility of OTA
reports. Program managers review draft
reports prior to their being submitted to
outside reviewers to ensure that the issues
identified as relevant by the requesting com-
mittee have been addressed, and that the
report is structured to best meet the needs of
Congress.

Advisory panels are particularly useful in
reviewing early drafts. However, because they
often work so closely with the staff in review-
ing the early drafts, review of later drafts is
more appropriately accomplished by persons
outside of the OTA process. These include

people in academia, business and industry,
Government, the user community, citizen
groups, and often staff of the requesting
committee.

In addition, the OTA Director conducts a
review through senior Office personnel.
Finally, each Member of the OTA Board,
either personally or through the staff liaison
for the Office, reviews the final draft before
approving it for publication.

Program managers noted that several
potential problems can arise in the review
process. First, because the review process is
oftentimes slow, the work plan must allow
adequate time to accommodate reviewers.
Second, while large numbers of reviewers are
often required to ensure that all perspectives
have been considered in a report, attempts to
incorporate all reviewers’ comments creates
the potential of producing a bland report.

Finally, distributing drafts to a large number
of reviewers risks premature release to the
media and public. In that the language of a
draft may be revised, entire sections reorgan-
ized, or findings modified on the basis of
concerns brought forth by reviewers, draft
reports may not reflect the final document and
premature public release ma, misrepresent it,
However, the program managers felt that
striving for utmost quality and credibility
through a widespread review process was
worth the risk of premature public disclosure.

As an assessment is concluded, its findings
are delivered to Congress and the public in a
variety of effective and useful ways, often
going beyond the delivery of the final report to
the committees and Members of Congress. In
many cases, OTA’s Director, program staff,
and advisory personnel are asked to augment
the report’s findings by testifying at hearings
by the requesting committee and several other
committees of jurisdiction. Executive agencies
and State governments are provided early cop-
ies of reports, as appropriate, for their consid-
eration and utility. Affected parties, interests,
professions, and business groups are either
sent copies of reports or informed of their
availability via news releases. In selected cases,
a brochure summarizing key elements of a
particular report supplements other informa-
tion about its availability, often effectively
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communicating project results in more depth
than can other channels of information.

At the conclusion of this series of meetings
the participants suggested, as a result of the
benefits derived from this workshop, that
future sessions might gainfully include discus-
sion of long-range planning, expanded public
participation, program management, and
model ‘building.

OTA Hearings

The hearings showed that whereas a decade
ago, when the first technology assessment bill
was introduced in Congress, only a very few
people had heard of this new study technique,
it is now being practiced by a wide variety of
Government agencies, academic institutions,
and private businesses. Chaired by Congress-
man George E. Brown, Jr., OTA Board
Member, the Board sought to develop a better
understanding through the hearings of how
technology assessment affects decisionmak-
ing, as well as its operational role in various
Government and private sector organiza-
tions.

The witnesses represented a broad array of
Government agencies, universities and
research organizations, and private compan-
ies. Among the organizations represented
were the Departments of Commerce and
Interior, the National Science Foundation, the
University of Oklahoma’s Science and Public
Policy Program, the Jet Propulsion Laboratory
of the California Institute of Technology, and
the Coca-Cola, Monsanto, and Ford Motor
companies.

The testimony elicited at the hearings led to
six major findings: (1) technology assessment
is an evolving study strategy that is being
widely adopted by the public and private
sectors; (2) the strateg,of any particular
assessment should be tailormade to fit the re-
sources, timing, and needs of the decision-
makers; (3) technology assessment, in addition
to exploring options and alternatives, can
provide early warnings of consequences of the
application of technology that might other-
wise be unanticipated; (4) both Government
and industry have a growing awareness of the
value of technology assessment for improving
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the policymaking process by broadening the
information base; (5) technology assessment is
being employed by major corporations as a
useful planning tool; and (6) communication
by assessment team members with potential
sponsors and users of technology, decision-
makers, and affected groups in the general
population is essential for producing an effec-
tive assessment.

A consensus emerged during the hearings
that although the long-term effects of
technology—nboth beneficial and adverse—are
of increasing importance to the public, tech-
nology assessment is still an evolving study
strategy. It incorporates other kinds of policy
analyses, such as environmental impact stud-
ies, net assessments, social impact analyses,
and future studies. As Selwyn Enzer, Asso-
ciate Director of the Center for Futures
Research at the University of Southern Cali-
fornia’s Graduate School of Business, noted:
“Many government and industrial organiza-
tions find themselves having been engaged in
technology assessment activities before they
had any awareness of technology assessment.”

Government and industry policy makers
agreed that technology assessment provides a
range of options and alternatives on which
decisions can be based. Dr. H. Guyford Stever,
then Director of the National Science Founda-
tion, said that “technology assessment per se
does not make either policy or decisions. It
provides information for these activities.”
Monte Throdahl, Vice President of Monsanto,
put it another way: “Technology assessment
provides the thought process through
which . .. difficult value judgments can be
made. ”

Another major finding of the hearings was
that technology assessment is a dynamic proc-
ess, with no routine or prescribed method for
its conduct. As Don Kash, Director of the
Science and Public Policy Program at the
University of Oklahoma, noted: “Any pro-
posed assessment that is characterized as
being primarily dependent on a formal
methodology should be rejected. ” Rather, the
approach should be tailored to the resources
available and the requirements of those using
the results. Technology assessment should be,
and, witnesses pointed out, to a large extent



has been, capable of adapting to a wide range of
circumstances.

Flexibility is necessary, according to Jack
Moore, Vice President for Advanced Engineer-
ing for Southern California Edison, because
“... it is not possible at the outset to account
for all technological advances that will occur
during project development, or to forecast
those that will be acceptable several years in
the future. ” As Lawrence Day, Assistant
Director for Business Planning at Bell Canada,
said: “If there is a viable technology
assessment technique around, we have used it.
One thing | can say is that there is no
technique today that has received any sort of
universal acceptance. ”

Viewed by the business sector, technology
assessment is an important policy tool for
understanding the business environment,
thereby improving corporate decisionmaking.
The executive and legislative branches of the
Federal Government regard TA as a policy tool
for understanding the public choices before
them, as well as for providing information
essential for implementing those choices. The
witnesses agreed that technology assessment
will gain in importance, especially for predict-
ing consequences of technologies that would
otherwise be unanticipated, as it is used more
widely.

As with other policy studies, the witnesses
generally agreed that technology assessments
are of increasing value in the policymaking and
planning processes in both business and Gov-
ernment. As W. Dale Compton, Vice President
for Research at the Ford Motor Company,
said, “We regularly carry out technology
assessments, and we believe that the results
provide a valuable input to our decision proc-
ess.”

Achieving completeness and balance in a
technology assessment requires a diversity of
inputs from many disciplines. In addition to
scientists, engineers, and technologists, the re-
sources of the social sciences, law, education,
public interest groups, affected parties, and

many others are frequently tapped. Thus,
technology assessment is more of an art than a
formal discipline. It depends for success on the
resources, talent, and experience of its practi-
tioners.

Another point made during the hearings
was that effective technology assessment
requires communication with a variety of
audiences: potential sponsors and users of
technology, decisionmakers, and affected
groups in society. One difference, in this
regard, was noted between the private and
public sectors. In industry, assessments often
involve proprietary information, and thus the
public is rarely involved and the results may
not be released. The opposite is usually the
case in Government. Witnesses representing
Government agencies told of extensive efforts
to involve the public in assessments through
public hearings, review panels, and oversight
committees. Moreover, there was general
agreement among the witnesses that the
results of publicly funded assessments should
be fully and freely available to the public.

A question raised by several witnesses
concerned whether technology assessments
should be conducted by in-house staff or
whether outside contractors should be used.
The decision frequently hinges on the availa-
ble financial and staff resources, the need for
confidentiality, and the question of credibility.

In transmitting the hearings report, Con-
gressman Brown noted that opening and
improving communication between the public
and private sectors engaged in technology
assessment will continue. He added: “Based
upon these hearings, and other evidence, |
believe that the technology assessment proc-
ess can help decision makers—in Congress and
elsewhere—avoid serious problems that might
arise without the availability of such analytic
tools. In conclusion, | am satisfied that the
utility and acceptance of technology assess-
ment is great enough to warrant our further
encouragement of the process both in and out
of Government.”
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Section V
OTA ORGANIZATION AND OPERATIONS

Created by the Technology Assessment Act
of 1972 (86 Stat. 797) to help Congress antici-
pate and plan for the consequences of uses of
technology, OTA received funding in
November 1973, and commenced operations
with the convening of the second session of
the 93d Congress in January 1974.

The statute specifies that OTA shall consist
of a bipartisan Congressional Board, Director,
Deputy Director, and such other employees
and consultants as may be necessary in the
conduct of the Office’s work. In addition, the
Board is assisted by a Technology Assessment
Advisory Council comprised of 10 public
members eminent in scientific, technological,
or educational fields, the Comptroller General
of the United States, and the Director of the
Congressional Research Service of the Library
of Congress.

The Congressional Board sets the policies of
the Office and is the sole and exclusive over-
sight body governing OTA. The OTA Direc-
tor is the chief executive officer and is respon-
sible solely to the Board, of which he is a
nonvoting member. The Council advises the
Congressional Board, as maybe requested, on
technology assessment matters.

Six Senators and six Representatives, evenly
divided by party, serve on the OTA Congres-
sional Board. They are appointed respectively
by the President Pro Tempore of the Senate
and the Speaker of the House. In 1976, Con-
gressman Olin E. Teague, D.-Texas, and Sena-
tor Clifford P. Case, R.-New Jersey, served as
the Chairman and Vice Chairman respectively
of the Board. The two posts rotate between
the Senate and the House in alternate Con-
gresses. The Board members from each House
select their own Chairman or Vice Chairman,
as the case may be.

In providing assistance to the Congress,
OTA is to: identify existing or probable
impacts of technology or technological pro-
grams; where possible, ascertain cause-and-
effect relationships; identify alternative tech-

nological methods of implementing specific
programs; identify alternative programs for
achieving requisite goals; make estimates and
comparisons of the impacts of alternative
methods and programs; present findings of
completed analyses to the appropriate legisla-
tive authorities; identify areas where addi-
tional research or data collection is required to
provide support for assessments; and under-
take such additional associated activities as
may be directed.

Initiation, Processing, and
flow of Assessments

The Office of Technology Assessment, by
statute, is located within and is responsible to
the legislative branch of Government. Accord-
ingly, its basic mission is to provide congres-
sional committees-with assessments or stud-
ies which identify the range of probable
consequences, social as well as physical, of
policy alternatives affecting the uses of tech-
nology. Requests for OTA assessments may
be initiated by:

(1) The chairman of any standing, special,
select, or joint committee of the Con-
gress, acting for himself, at the request
of the ranking minority member, or a
majority of the committee members;

(2) the OTA Board; or

(3) the OTA Director, in consultation with
the Board.

The authorization of specific assessment
projects and the allocation of funds for their
performance is the responsibility of the OTA
Board. The Board has established priority
areas of study, and has approved individual
assessment projects within those areas. In
arriving at these decisions, the Board consid-
ers recommendations and plans developed by
OTA staff, and applies the following general
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selection criteria, developed in consultation
with the Advisory Council:

¢+ Is this now or likely to become a major
national issue ?

+ Can OTA make a unique contribution, or
could the requested activity be done effec-
tively by the requesting committee or
another agency of Congress?

* How significant are the costs and benefits
to society of the various policy options
involved, and how will they be distrib-
uted among various impacted groups?

+ Is the technological impact irreversible?

* How imminent is the impact?

+ Is there sufficient available knowledge to
assess the technology and its conse-
guences?

+ Is the assessment of manageable scope—-
can it be bounded within reasonable lim-
its ?

« What will be the cost of the assessment?

+ How much time will be required to do the
assessment ?

* What is the likelihood of congressional
action in response to the assessment?

* Would this assessment complement or
detract from other OTA projects?

Assessments are developed and conducted
by OTA program managers and staff who
have expertise in the subject under study
They are assisted, as appropriate, by citizen.
advisory panels of experts, consultants, con-
tractors, and other congressional information’
agencies. The approach to a given assessment
project may involve exploratory meetings or
workshops of advisory panels, staff analyses,
and consultant studies. (A more detailed dis-
?us)sion of this process is contained in section
V.

Completed assessments and studies are
transmitted by the OTA Board to the commit-
tee which requested the project, as well as to
other interested committees, and are printed
for public dissemination. The committees of
Congress have first access to OTA assessment
results and findings. At the direction of the
Board, printing and public dissemination of
final OTA reports takes place at the earliest
possible date in accordance with arrangements
worked out with the requesting committee(s).
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Staffing and Organizational Structure

The OTA professional staff has been re-
cruited from the academic community, busi-
ness and industry, and from other Govern-
ment agencies. With the exception of those
officers with overall administrative responsi-
bilities, professional staff members are
assigned to specific program areas according to
their experience and training. Staff profes-
sionals are drawn from a wide variety of
disciplines and backgrounds, including the
physical sciences and engineering, social scien-
ces, law, and general administration. Skilled
professionals from executive branch agencies,
detailed to OTA on a temporary basis, have
made major contributions, as have participants
in several congressional fellowship programs.
A chart detailing OTA’s organizational struc-
ture accompanies this section.

Financial and Administrative Activities

Administrative and financial aspects of OTA
operations are overseen by an administrative
officer who reports to the Director. These
include procurement and contracting, budget
and financial accounting and control, payroll,
travel, office space, security, accounts payable
and receivable, and other miscellaneous ad-
ministrative support services.

A personnel officer is responsible for all staff
support functions for OTA. These include re-
cruitment, select ion, orientation and
processing, classification and salary determi-
nation, and performance evaluation. The pub-
lications officer is responsible for production,
editing, layout and design, graphics, printing,
and sale of OTA publications and other printed
material.

In response to the growth in demand for
OTA assessments, the Congressional Board
approved submission to the Congress in 1976
of a budget request totaling $8.5 million for
fiscal year 1977. Congress appropriated $6.6
million to OTA for fiscal year 1977. OTA
operated with a carryover funding of about
$2.9 million from fiscal year 1976. In addition,
a request was made for a fiscal year 1977
supplement of $729,000 to cover two congres-
sionally mandated assessments.



afice Of Technology Assessnent

Organizational Structure

~—

Congressional
Board .
Advisory
Director Council
Deputy Director
1 1 1 1 1
Publication . " Assessment Administrative Personnel
Services Public Affairs Operations Services Services
Energy Oceans Materials Food
Assessment Assessment Assessment Assessment
Program Program Program Program
Technology and Health National R & D Trans i |
o i portation Exploratory
World Trade Assessment Policies and Priorities Assessment Assessment
Assessment Program Assessment Program Program
Program Program
(In Thousands of Dollars)
Fiscal
Fiscal Fiscal Fiscal Year Fiscal Fiscal
Year Year Year 1976 Year Year
Budgetary 1974 1975 1976 Transition 1977 1978
History actual actual actual* Quarter estimate request
By program:
Energy ... 322 432.9 668.3 406 1,836 1,163
Food,............. ... ... ... 16.1 267.7 267,3 16.5 644 678
Health . ...................... 161.7 69,4 269.5 22.3 478 651
Materials . . ................... 4 1,257.4 485.8 11.7 ,354 1,201
OCBANS .« . v v e 11.6 709.5 360.2 32.2 944 809
Transportation . . ............. 471.6 402,4 394.5 93.5 ,080 724
R&D . ... - - 61.6 70.9 ,242 1,199
Technology & World
Trade . ......... ... - 55.6 52.1 18 426 347
Exploratory . ................. 7 177.2 285 140.7 429 357
General &
Administrative . . . ........... 329.7 650 992.7 121.2 1,282 1,368
TOTAL-OTA .............. 1,345 4,022 3,837 1,333 9,717 8,500

(Includes funds available from prior year’'s appropriations. )

‘Including transitional quarter
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Reflecting the recommendations of the
Congressional Appropriations Committees, as
stated in the fiscal year 1977 conference
report, OTA reprogramed the activities of
the Office on the basis of available funds and
the priorities set by the Board. A number of
requests for assessments were combined with
others or rescheduled in all program areas.

Information Services

OTA technology assessment activities are
supported by an Information Services staff,
which maintains an in-house library contain-
ing basic background materials and current
data resources. In addition, this staff maintains
liaison with the Library of Congress to facili-
tate OTA use of its extensive facilities and
services.

The Information Services staff also provides
online access to several computerized data-
retrieval networks including: SCORPIO, a
Library of Congress system which provides
information on current policy-oriented litera-
ture and the status of bills introduced in
Congress; TRIS (Transportation Research
Information Service), a file operated by Bat-
telle Memorial Institute which yields docu-
ment citations on transportation-related
materials; ATS (Administrative Terminal
Service), an IBM program available on the
Library of Congress Computer which is used
for text editing and report generation; and
INFONET, a commercial network through
which OTA can generate and operate its own
computational and analytical programs.

Public Participation

Public participation is an important part of
OTA’s technology assessment process. In
addition to the wide use of citizen advisory
groups and consultants, the Office dissemi-
nates information to the various parties at
interest in the subject being assessed so they
may become more effectively involved in the
public decisionmaking process. In keeping with
this objective, meetings of OTA’s Congres-
sional Board and Advisory Council are open to
the public. Also, the OTA Director is advised
by an officer for public participation as well as a
public affairs officer,
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The Office of Public Participation, reporting
directly to the Director, coordinates an overall
program of activities to facilitate citizen in-
volvement in the technology assessment proc-
ess, including the establishment of improved
communications with business, industry,
citizen/consumer, labor, public interest, and
professional and impacted groups, the creation
of outreach mechanisms, and the instituting of
public education programs.

Exploratory Assessment Program

OTA screening procedures for evaluating
assessment requests include smaller scale,
exploratory projects undertaken to provide a
better basis for decisions by the OTA Board as
to whether certain major study projects are
warranted. The Exploratory Assessment Pro-
gram involves senior staff personnel and
consultants in a systematic mechanism for
defining and evaluating specific assessment
proposals submitted to OTA which do not fall
into other program areas, The technology and
world trade assessment originated, for
instance, in the Exploratory Program in 1975,
and became a separate program area in 1976.

Another planning project begun in 1975
identified some issues and trends involving
science and technology for the U.S. educa-
tional system. As a result, OTA was asked to
assist the Subcommittee on Elementary,
Secondary, and Vocational Education of the
House Committee on Education and Labor in
implementing the foresight provisions with
regard to the Elementary and Secondary Edu-
cation Act of 1965. The preliminary planning
effort examined long-range trends and shifts
in American society which may influence
issues in elementary and secondary education,
By year’s end, a preliminary working paper
was sent to the subcommittee for their review
and evaluation of the committee’s study needs.

Other Activities

Along with the Congressional Budget
Office (CBO), the Congressional Research
Service (CRS), and the General Accounting
Office (GAO), OTA participates in an inter-
agency research notification system designed



to facilitate the coordination of activities and
exchange of information among the four or-
ganizations and avoid duplication of effort.
Representatives of the four agencies meet reg-
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ularly and each of the offices submits biweekly
status reports on program activity for publica-
tion in a central directory of congressional

research activity.
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REPORT OF THE CHAIRMAN, CONGRESSMAN OLIN E. TEAGUE,
TECHNOLOGY ASSESSMENT BOARD-94TH CONGRESS

Introduction

December 1976

This report is a summation of observations and commentaries on the operation
of the Office of Technology Assessment, primarily during the 94th Congress.
Having served as chairman of the Technology Assessment Board during that
period, | believe such a report to my colleagues on the Board is appropriate.

It is not my intent to include here a large bundle of data and statistics in order
to make a point—or to disprove one. And while | will not attempt to document
every statement of fact, it should be clear that each such statement can be

documented if necessary.

It should also be understood that there are reasons for opening this report
with a review of how and why OTA came into being: (a) we have a totally new
Administration for the first time in many years; (b) the face of the 95th Congress
is quite different from its immediate predecessors; and (c) many members of the
Senate and House—veterans and novices alike—are not acquainted with OTA,

its history, its mission, or what it offers.

Olin E. Teague

1. Evolution of the Office of Technology Assessment

Early History

OTA evolved, purely and simply, because Con-
gress felt a need for a new and independent source
of evaluated information bearing upon technologi-
cal problems and programs which it faced—or
which it might be expected to face in the future. It
represented a service not then available to the leg-
islative branch.

That is the “why” of it.

But OTA did not arrive on the scene overnight.
The concept required over 6 years to mature and
another 2 years to put through the legislative
process. It was one of the more thoroughly studied,
debated, and molded concepts of our time—and
while few contend that it is without flaws (and
some question whether it is an innovation), both
House and Senate adopted it with enthusiasm and, |
believe, are convinced of its value.

Congress described the fundamental need of
OTA in these statutory terms:

itis necessary for the Congress to—
(1) equip itself with new and effective means for

80

securing competent, unbiased information
concerning the physical, biological, economic, social,
and political effects of such [technological] applica-
tions; and

(2) utilize this information, whenever appropri-
ate, as one factor in the legislative assessment of
matters pending before the Congress, particularly in
those instances where the Federal Government may
be called upon to consider support for, or
management or regulation of, technological applica-
tions.

Congress defined the mission of OTA as follows:

The basic function of the Office shall be to provide
early indications of the probable beneficial and
adverse impacts of the applications of technolog,
and to develop other coordinate information which
may assist the Congress.

Taken in conjunction with the balance of Public
Law 92-484, OTA’s organic act, the foregoing
constitutes the “how” of it, *

*P.L. 92—484 is included as appendix F of this

Annual Report.



Differences From Original Concept

It is important to understand two major organi-
zational facets of OTA which now exist but which,
although carefully contemplated, were never rec-
ommended or intended by the committee of
origin—the (then) House Committee on Science
and Astronautics.

The first of these is the current character of the
Technology Assessment Board itself, The original
legislation reported from the committee included a
Board composed of appropriate members of Con-
gress, representatives from the public, the Comp-
troller General, the Director of the Congressional
Research Service, and the Director of OTA. The
function of the Board, then as now, was entirely
one of setting policies to guide the operation of the
office.

The second departure was the creation of the
Technology Assessment Advisory Council to serve
the Board in an advisory capacity. Of course, the
Council or something like it -became necessary
when the House, by floor amendment and with
only brief discussion, discarded the original Board
concept and substituted an all-congressional
Board—in which the Senate concurred after mak-
ing sure that both political parties would be equally
represented thereon. This all-congressional format
of the Board made patent the need for some new
mechanism to maintain adequate liaison with the
public. Hence the Technology Assessment Advi-
sory Council, which, again, was formulated with
marginal study and consideration.

These observations should not necessarily be
construed as critical of the OTA structure as it
finally has emerged. On the other hand, there is
little doubt that a number of the difficulties which
have confronted OTA thus far—certain mana-
gerial problems as well as the Board’s disposition to
think and act on occasion as a joint committee
rather than a board of directors—can be directly
traced to deviations from the original plan. Of
course, the original plan would have produced its
own set of hurdles—whether more or less we do
not know. Most impartial students of OTA seem to
think the original concept offered less chance for
polarization, whether on the basis of political party
or the basis of Senate vs. House, as well as less polit-
ical motivation in personnel appointments and in
the choice and evaluation of assessments.
Obviously, this is speculation.

I believe, however, that both institutions—the
Board and the Council—should be reexamined at
an appropriate time

Budget Background

OTA technically was authorized in October
1972. It received no funding until late 1973. 1t
became operational, for practical purposes, in the
spring of 1974. It has, in other words, been “operat-
ing” for slightly more than 2% years.

Below is a summary of the annual appropriations
to OTA thus far. *

Fiscal 1974—$2,00 million
Fiscal 1975—$4.04 million
Fiscal 1976—%$6.14 million
Fiscal 1977—$6.79 million

Assessment Record

According to statutory authority, requests for
OTA’s services may be made through the chairman
of any committee of Congress, or inaugurated by
the Board or the Director.

The number of different subjects on which
requests for assessment have been made are as fol-
lows:

1973— 3
1974—89
1975—43
1976—43

Of these assessments, 15 originated with the
Board and almost all the remainder were requested
by individual committees. The 178 different sub-
jects presented to OTA for consideration were
contained in 116 separate requests for assessment.

The status of those subjects is:

Completed—38
Ongoing—59
Planned—28
No Action—53

Note that “no action” means primarily either no-
funds-available or the Board is undecided on ap-
proval. It may also indicate that some question of
duplication or of relevance exists.

*Totals do not reflect supplemental or carryover
provisions
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IL Appraisal of OTA to Date

Any attempt to make a definitive evaluation of
OTA at this time would be, to my mind, unproduc-
tive. There are many reasons for this, some of
which will become evident later in the report. Fun-
damentally, however, the difficulty of now evalu-
ating OTA rests with the low visibility and the
deliberate pace OTA has adopted and which its
budget enforces.

I am neither complaining nor excusing in making
this point. I am not at all convinced that the chief
mode of operation utilized by the Office thus far,
mainly a disposition to feel its way, is a bad
approach. I am unmoved by some of OTA’s critics
who allege lack of effectiveness due to unneces-
sary caution with assessments, overly conservative
management, or political timidity by the Board.
Such critics, who are not, incidentally, a majority of
those studying and observing OTA in depth, seem
to be seeking to manufacture controversy or else
they are uninformed of the nature of OTA, its pur-
pose, its background, its uniqueness, and its
statutory and material limitations.

Evaluation Indicators

Nonetheless, there are some indicators which are
useful in making a tentative appraisal of OTA.

One of these is the number of requests for
assessments. As we have already seen, the Office is
being asked for considerably more help than it has
funds to provide. It is true, as some have pointed
out, that a lot of the requests came from or were
inspired by members of the Technology Assess-
ment Board itself—perhaps as many as two-thirds
of them in the first year or so. However, as OTA
has become better known the situation has
markedly changed. Today only one-third of all
assessment suggestions received by OTA have
been or are related to the Board or any of its
members.

A second indicator is the quality of the OTA com-
pleted assessment—rarely an easy thing to gauge.
Some committee chairmen and members have
communicated with OTA following its response to
their requests, indicating both appreciation and
approbation. Others have merely acknowledged
receipt of the assessment. | am disinclined to regard
either as a reliable--certainly not a conclusive—
standard for judging the quality of OTA’s work.
Nor is there much to be gained by giving too much
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weight to outside critics of OTA assessments when
few of them possess genuine insight into the tech-
nology assessment rationale as it pertains to Congress.
[There is a difference.] Most do not understand
that an assessment is not designed to be the answer
to any given legislative problem, but is a tool to help
legislators arrive at an answer—one tool among
many. [See Sec. 2(d)(2) P.L. 92-484.]

To me, a much more significant measure of
OTA’s work quality is the fact that committees
which have received OTA assistance the first time
are coming back for more. Of all the standing,
select, and joint committees of Congress which
conceivably could make use of OTA, two-thirds
have made requests to the Office in its first 30
months of operation. Of these committees, half
have requested new assessments after receiving
the results of their first ones—and a number of the
remaining initial assessments requested are not yet
due.

This, | think, means something.

A third indicator is the growing frequency with
which OTA is being brought into the substance of
legislation introduced into the Congress and
thereby instructed to perform some additional stat-
utory role.

During the 94th Congress alone 35 such bills
were introduced and several were enacted into pub-
lic law, including the Federal Railroad Safety Act
and the Federal Coal Leasing Amendments Act. An
Appropriations Conference Report also directed an
OTA assessment of an auto crash recorder system
proposed by the Department of Transportation

Report of the House Commission

In June 1976, the House Commission on Infor-
mation and Facilities, pursuant to a resolution
directing it to study the organizational framework
of OTA, the Congressional Research Service, and
the General Accounting Office, released its first
report—which dealt with OTA.

For the most part the House Commission fol-
lowed its legislative mandate and stayed close to or-
ganizational problems. It was particularly con-
cerned with relationships with the Advisory
Council, contracting arrangements, staff opera-
tions and size, personnel procedures, accounting
systems, budget administration, delegation of au-



thority, liaison with congressional committees, and
the like.

This report—which was critical in a number of
ways, laudatory in some, and often perceptive—
nonetheless placed its greatest emphasis on
identifying potential difficulties rather than existing
ones. The report has proved a valuable aid to the
Office, and we are grateful for it. I, personally, have
been particularly struck by the Commission’s
timely observations on the need to maintain the
Board’s policy role (vis-a-vis an operating one) and
toward staff employment and salary practices. The
Commission’s recommendations for improvement
in these areas, among others, deserve continuing
attention,

My reservations of the Commission’s report are
mainly two.

First, the report concerned itself with OTA activ-
ities only up to July 1, 1975. At that time OTA had
been operational for a total of about 15 months—
not very much time on which to base an evalu-
ation. It is to the Commission’s credit that it took
this circumstance into account throughout most of
its study.

Nonetheless, since nearly a year of additional
OTA operation had elapsed by the time the report
was issued, | felt it would be useful to provide com-
plete information on OTA’s work. Thus in July
1976, the Office prepared at my request a Status
Report to supplement the Commission’s study. The
OTA report, and my introduction to it, was viewed
in some quarters as designed to refute the Commis-
sion’s study. It was not. The intent was to provide
as much up-to-date factual information as possible
to the Board and the Congress for use in future sur-
veys and budgetary reviews of OTA.

My second reservation stems from the Commis-
sion’s inquiry into the assessment process itself.
There is considerable doubt in my mind whether
treatment of the technology assessment concept
and the still-developing processes of implementing
it—important as they are for a general understand-
ing of OTA’s operations—were appropriate areas
for findings and recommendations. And while |
quite agree with the Commission’s suggestion that
OTA’s organic act should be reviewed in this and
other areas, | strongly question certain conclusions
suggested by the Commission. | refer particularly
to implications that (a) OTA’s chief functions are
necessarily prognostic in nature and (b) that the
term “Technology Assessment” should neces-
sarily be precisely and probably narrowly defined,

In this regard, | should like to point out that these
exact questions were the subject of intensive scrut-
iny, at congressional request, by a number of com-
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petent outside study groups as well as the House
Committee on Science and Astronautics for years
before hearings were ever held on specific legisla-
tion. They were by no means uninvestigated issues;
their treatment in the Act reflects this part of the
legislative history, which is not alluded to in the
Commission’s study. Moreover, it has been my
experience that relative to the art of legislative
drafting, the prudent choice is to take the broad
course rather than the narrow one when dealing
with unknowns or developing and shifting situa-
tions. Technology assessment has been and
remains in this category.

In any event, as this Congress expires | believe
many of the Commission’s concerns have been met,
corrected, or adjusted. Others will be the subject of
intensive study in 1977 and will be described later
herein.

Appropriations Conference Commentary

The conference report on the Legislative Appro-
priations Act for 1977, which included funds for
OTA operations for next year, singled out three
OTA program areas which “have especially sound
plans” and which have been “especially successful
in identifying and respondin to congressional
needs.” Those cited were the energy, oceans, and
transportation programs, The report added that
these programs should be fully supported but
expressed reservations about “a number of other
studies” and suggested they be carefully and criti-
cally reviewed as possibl, “nonproductive. ” The
“other studies” were not identified, nor were cer-
tain OTA “weaknesses” to which the report
referred.

I commend my colleagues for their insight on
such matters and fully concur in their observations,
as far as they go.

However, | believe that most Board members
would agree with me that OTA’s programs in
materials and health have been equally productive
and useful and that a number of others may have
been inadvertently down-graded by the appropria-
tions conference report since they are in the long-
range category. This latter point is essential to an
understanding of OTA’s mission. The fact that
more assessments may have been completed in cer-
tain program areas can be misleading if that is taken
as a criterion of overall utility. Many requests for
OTA assessments—including most of those in the
categories specified by the conference report—
have had early deadlines, forcing concentration in
these areas. Others require long leadtimes.

It will be unfortunate indeed if OTA is caught in a
bind between such important appraisals as those
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projected by the House Information Commission—
preferring emphasis on prognostic, long lead-time
endeavors—and the prestigious viewpoints of the
Appropriations Committees which seem to regard
OTA’s slower-paced assessments as “non-produc-
tive” or “under-productive. ”

For reasons already mentioned, | hesitate to pin a
comparative quality rating on any of OTA’s work
to date. | am sure my appropriations colleagues are
not prepared to take that step either. It is essential
that we in OTA develop reliable assessment quality
control, and | am certain we shall; but it will take
time.

|1 Facilities and Funding

Facilities

On numerous occasions the difficult working
facilities in which OTA operates have been brought
to the attention of appropriate authorities—but
without significant improvement.

I recognize the tight space situation which
plagues all of us on the Hill. But | suggest that
OTA’s archaic quarters, plus its scattering over
seven different locations, is particularly burden-
some. Inevitably, it reduces the efficiency of the
Office staff by a sizable margin. To the best of my
knowledge, no more than one or two members of
Congress other than myself have ever visited
OTA’s working quarters. If more members do so in
the future, the seriousness of the problem might be
recognized.

In addition to the excessively poor environ-
mental quality of most of the workspace, there is
far too little of it and virtually no privacy for anyone
other than the Director and his Deputy. By way of
comparison, General Services Administration
standards specify that space available to Federal
workers should average across the board at about
150 square feet per person. For OTA’s seven loca-
tions, the average is about 73 square feet. The sta-
tistic speaks for itself.
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I believe much can be accomplished if the Office
staff, at a minimum, is assembled in one place. |
urge my colleagues on the Board to do all they can
to induce this transition as rapidly as possible.

Funding

Annual funding for OTA has been summarized
earlier in this report. In addition, the reasons for
not increasing OTA’s basic funding for fiscal year
1977, and my response to that decision, have sim-
ilarly been discussed. | will add here only the obser-
vation that the 30 percent of the requests for
assessments which OTA has thus far been unable
to field are mostly in that category for budget rea-
sons.

The cost of assessments, the majority of which
involve outside contracts, is not great; but neither
is it small. Assessment costs have ranged from
$11,000 to more than $800,000 —with the average
running between $200,000 and $300,000. Admin-
istrative costs are normal, particularly for a devel-
oping agency—in the 11- to 15-percent range
which includes Board, Council, Public Affairs, and
informational activities.

If the Congress expects OTA to provide services
at the rate it is requesting them, it should also
provide an adequate budget to get the job done.



IV. Personnel

Since its inception OTA has been subjected to a
variety of pullings and haulings over the size of its
in-house staff—which for the present has stabi-
lized at a relatively modest 120. Some think the. in-
house staff should be considerably enlarged.
Others do not. | am among the latter for these rea-
sons:

(1) The small staff concept with major outside
contracting is the basis on which Congress
approved OTA.

(2) A ‘large in-house staff tends eventually to
become inbred and predictably biased in its
views.

(3) The variable content of OTA’s total task, if
performed in-house, would require an exces-
sive technical staff, or excessive turnover of
personnel with loss of continuity, or descent
to a quasi-technical superficiality.

(4) More varied and superior talent can be
obtained more economically by the contract-
consultant method.

To date, on the plus side of the personnel picture,
OTA has shown itself to be particularly adept at
forming good advisory panels to oversee its various
assessment tasks. This is also true of its estimates
of need for short-term consultants, who have
proved to be a critically useful element in the OTA
mode of operation.

On the other hand, it seems to me there is, or
soon will be, a need for an advanced quality-control
system with regard to selection of both in-house
staff and nonpanel, individual consultants—
especially now that OTA is moving into more
sophisticated phases of operation.

It is my impression, after 2 years of personnel
endorsement duty as Board chairman, that some
OTA staff and consultants are recruited mainly on
the basis of paper or political qualifications or the
summary judgment of OTA program managers
who need somebody in a hurry. These factors may
be important at times; they are not a substitute for
careful background evaluation, particularly in an
organization such as OTA, the staff of which is
small but influential and which should be charac-
terized by appropriate training, experience, and
proven ability. The number of personnel I am con-
cerned about is not large; the point is the Office
cannot afford to harbor misfits or incompetents.

Board /evolvement

The foregoing necessarily brings up the question
of why Board members, including the chairman,
should become involved in personnel matters at all.
I cannot think of a rationale, on any theoretical
basis, why we should. It seems tome that personnel
selections, pursuant to basic policies set by the Board,
should be the responsibilit of the Director in
accordance with OTA’s organic act.

However, this concept has been largely negated
by Rule #12 of the Board’s “Rules of Procedure”
which says—"The Director shall appoint with the ap-
proval of the Board ... certain officers and such
additional staff as may be necessary. ” The same
rule also provides for the appointment of a profes-
sional staff member by the chairman and vice chair-
man of the Board “in each Congress” as well as the
ranking Board member of the opposite party in
each house. Subsequent to the adoption of this rule
the Board agreed, informally, that the same privi-
lege should apply to all Board members.

In the beginning Rule #12 probably made sense
since most Board members were not familiar with
the Technology Assessment Act and needed spe-
cialized assistance. | am, further, realist enough to
recognize that members might want staff person-
nel in OTA whom they knew and whose judgment
they valued.

Since that time, however, | believe the rule has
come to have little utility. Only 7 of the 16 members
who have served on the Technology Assessment
Board since it was first created have taken advan-
tage of the rule and/or the informal agreement. At
this point, it seems to me, the rule is not only
inequitable and obsolete but contains a dangerous
potential for creating in-house divisiveness or an
unnecessary drag on OTA’s budget. | note that the
House Commission on Information and Facilities
was disturbed by this situation in its report this
year. | am by no means suggesting that any
personnel appointments already made under the
rule or the agreement be rescinded. | am suggesting
the abolition of Rule #12 in its entirety as currentl,
inappropriate.

I also would like to reiterate the need to intensify
OTA’s current efforts to develop a more compre-
hensive and detailed format for assuring quality
control of OTA employees, The outline of person-
nel recruitment set forth in the July 1976 Status
Report of the Office provides, as | indicated then, a
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good foundation. With some refinement, amplifica-
tion, and strict adherence it could form a basis for
Board approval as general policy—after which
implementation should be left to the Director.

Pay Scales

OTA employees are classified as congressional
employees. Their pay scales, compared with those
of other employees of the legislative branch, are
high but not out of line when all factors are consid-
ered.

According to information | have requested,
OTA'’s professional staff averages about $27,000
per annum. Its support staff averages about
$12,000.

A reasonably close comparison maybe made with
the new Congressional Budget Office (CBO) which
has 193 employees-its professionals averaging
just under $27,000 and its supporting staff about
$14,000.

The 60-member staff of the House Science and
Technology Committee, which | chair, uses a pay
scale that is probably average or a bit above for the
House of Representatives. Our professionals [who
also must have special experience and qualifica-
tions] average just under $28,000, and our support-
ing staff about $12,400,

The Congressional Research Service profes-
sional staff averages about $19,400, its supporting
staff about $9,000.

The General Accounting Office professional
staff average is also about $19,400, its supporting
staff about $10,400. [All figures predate the
October 1976, pay raise.]

However, the functions, the employee security
risks, and the many different levels of professional
requirements make these organizations quite dif-
ferent. Also, compared with OTA’s 120 employees,
CRS has more than 800 and GAO more than 5,300.
For the most part, the situations are not compara-
ble.

The major difference in OTA pay philosoph,
from that of other legislative groups is in the
number of professionals receivin,the maximum
permissible pay. At OTA about 24 percent receive
maximum pay, At CBO it is 18 percent. At CRS the
figure is 10 percent. At GAO it is 3.3 percent. On
the House Science Committee it is less than 2 per-
cent.

I recognize that the OTA percentage is inflated
due to the early bandwagon syndrome which seems
to accompany most newly formed Government
entities. Nonetheless, | suggest a conservative
approach in the hiring of future OTA employees at
this level until a more even balance is achieved.

V. Board Procedures

I doubt if any member of the Technology Assess-
ment Board is satisfied with the way the Board
operates. Undoubtedly the reasons are varied, but |
think two can be pinpointed.

(1) Meeting rooms satisfactor,to members of
both Senate and House are extremely limit-
ed. Their availability, in fact, determines
when and where the Board can meet and
makes a mockery of the supposed authority
of the chairman to convene the Board
whenever necessary.

(2) An all-congressional Board is not suited for
the kind of detailed, often operational con-
siderations which have formed a consid-
erable part of its agenda, Very few Board
members have the time or disposition to get
into issues which do not involve major policy.
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The attendance record at Board meetings (fol-
lowing the first four or five sessions), has not been
impressive. In 1974 it was 56 percent; in 1975 it was
57 percent; in 1976 it was 45 percent. And these
figures create a false impression since many
members who attended did so for only a few
minutes or only for the duration of the discussion
with which they had special concern. A more
accurate figure for sustained attendance during the
94th Congress is probably 25 percent or less. Rarely
has a quorum been present—and then usually for a
very short time due to floor action requiring the
presence of Board members in their respective
chambers.

Certainly this observation is not intended in a
pejorative sense. My own attendance record is far
from exemplary, and | well understand the pres-



sures on Board members which make it impossible
for them to give full attention to the Board
throughout its scheduled meetings.

But | see no reason why we must continue to
follow a format which is largely ineffective and
wasteful. | believe it is time to revise some of our
procedures and wish to offer a few suggestions for
the Board to think about.

Rules Revision

The Board’s Rules of Procedure were drafted at a
time when the Board had no choice other than to
establish rather quickly some basic foundation for
its operations. Adequate and useful at the time,
those rules, | believe, are now outmoded in some
ways. | have already suggested that Rule 12 be
abolished. | believe others should be modified and
possibly new ones added.

For example, | believe serious thought should be
given to a revision of language in Rules 1 and 4 and
to the elimination of Rule 13. [See attachment.]

With regard to Rule 1, there seems to be an
anomaly inherent in the language since the rules of
the two houses are frequently different. In Rule 4, |
dislike use of the word *“hearings” since this tends
to accentuate the idea, already too widely held, that
the Board is de facto a joint committee. Further, |
doubt the need for a Board vote in this matter as we
have known it so far; it might more effectively be
subject to the approval of the chairman or an
executive committee—discussed later. Rule 13
seems superfluous. The Act provides this authori-
ty and it can easily be carried out according to
administrative instructions by the chairman. And,
again, it seems cumbersome and unnecessary to
bring the entire Board into this area for whatever
reason.

I would point out that with regard to Rules 4 and
13, experience has shown that 99 percent of the
time the Board does not want to be bothered. When
it does want to concern itself, or when any single
member so desires, the chairman and the Director
are available and have always proved responsive to
such interest.

Now | should like to offer some additional
procedural suggestions based on OTA’s experi-
ence to date as | perceive it.

(1) In view of general attendance difficulties and
the scarcity of available quarters suitable for
Board meetings, the Board should consider
the possibility of establishing a TAB execu-
tive committee to handle most of the matters
which heretofore have been placed before the

)

@)

(4)

(®)

(6)

full Board. There area variety of forms such a
committee could assume. | believe a workable
model might consist of five members: two
members from each house, one from each
party, selected by the chairman and vice
chairman, plus the Director, the chairman of
the committee to be designated by the chair-
man of the Board. Meetings of the executive
committee could be either scheduled or called
as needed with far fewer limitations imposed
by meeting space or conflicting schedules of
members. The chairman of the Board might
well serve as the chairman of the executive
committee. Any Board member should be
able to participate in executive committee
meetings if desired.

If the foregoing were to be adopted, there
could be fewer full Board meetings. The
chairman could and should retain the option
of calling meetings of the full Board at any
time, as well as a majority of the members
themselves. But the format to date of having
frequent regularly scheduled meetings has
been, | think, unproductive in many ways and
a serious drag on the efficiency of OTA’s
staff which must expend much time and
effort in preparation for formal public meet-
ings. The problem is compounded for those
staff members who must make presenta-
tions at such meetings, since it means a lot of
time away from their substantive work. Even
when the Board meets only once a month
that loss can be substantial.

If an executive committee or some similar
group should be established, one of its func-
tions should be to review for approval the
preliminary or interim phases of assess-
ments. It should further determine routine
policies—administrative, interagency, and
those of a liaison nature with the congres-
sional committees. It should identify issues
and subjects to be considered by the full
Board.

The executive committee concept should
carry with it, | think, a brief but complete
monthly report from the Director to all
Board members summarizing the substance
of committee meetings and/or actions taken
or contemplated.

| suggest that the Board not be asked to con-
sider the approval or transmittal of any final
assessment which has not been available to
members at least 3 working days in advance,

I suggest that considerable attention be given
by the Board to the concept of “hearings.”
There is no question that authority for such
proceedings exists, but | doubt the wisdom of
employing them except in very unusual
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circumstances. The reason is that Board
“hearings” tend to be brief one-man shows,
instigated and presided over by the member
of immediate interest. They do little to foster
the Board’s reputation or status among
either public or peers. It would seem to me
that in lieu thereof, the chairman or the
executive committee should be authorized to
approve “inquiries” or “investigations” by
one or more members acting as temporary
task groups for the Board—but that any full-
scale “hearings,” however labeled, be permit-
ted only by majority vote of the Board and
that such proceedings require the presence of
a quorum to sit. In this way we can be sure
that any “hearings” are germane to the
interests of more than one or two members
without restricting such members from pur-
suing their other legitimate objectives, as
representatives of the Board, in a less preten-
tious forum.

(7) At present, Board meetings take place in
area-s which are cramped, poorly ventilated,
with poor acoustics, and vulnerable to a vari-
ety of disruptions. A big part of the cause is

that there is much public interest in OTA—
which | choose to interpret as a symbol of
growing awareness and influence of the
Office—and seating space is quite limited. |
therefore suggest that, in the absence of
better meeting places and/or something like
an executive committee, which would have a
wider option of meeting places and could
conduct its business more rapidly, the Board
give serious consideration to an alternate
system of handling at least minor and routine
business. If some method of this kind is not
worked out and if OTA’s activities continue
to accelerate along with public interest
therein, the Board may well be forced into
closed meetings—with all the political ramifi-
cations that entails,

Whatever attention the Board may or may not
give to these observations, | sincerely hope it will
appoint a review group of some kind to take a new
look at its Rules of Procedure. We need a set of rules
which is brief, flexible, and, above all, realistic. Our
experiences to date indicate that some changes
must be made if such criteria are to be met.

VI. The Technology Assessment Advisory Council

Earlier in this report there is a brief citation to the
manner in which the TAAC was formed. In effect,
it was something of an afterthought, an entity not
extensively planned.

Moreover, the Technology Assessment Advisory
Council received very little attention, in its forma-
tive stages, with regard to a capability of working
well together as a team. Although hewing techni-
cally to the Rules of Procedure, the Board in fact
chose TAAC members according to its personal
predilections and with much emphasis on geo-
graphical distribution. 1 was as parochial in my
approach to TAAC as any other member of the
Board—and hence share whatever praise or blame
may attach to the Council as presently constituted,

I am not, however, convinced that our method of
selection was necessarily wrong. The Council is
made up of some very excellent people and has per-
formed some very useful services. So far it has been
involved in five substantive programs where it has
had considerable responsibility—and has provided
advice, critiqgues, recommendations, etc., in half a
dozen other areas.

The cost of the Council is moderate and is cur-
rently running at less than $100,000 a year.
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Effectiveness

While not prepared to say that the Board’s mode
of selection of TAAC members was wrong, neither
am | prepared to say it was right. This is something
our House committee of OTA jurisdiction may
wish to study next year.

Certainly the Council has not been as coordi-
nated, focused, or effective as one might wish in its
performances during the 94th Congress. | believe
there are two main reasons for this.

First, there has been some misunderstanding as to
the Council’s relationship to OTA and regarding its
appropriate functions. TAAC is not technically a
part of OTA. It is a statutory body advisory to the
Board but not to the Director. This maybe viewed
as legalistic quibbling, but | consider it a major
segment of whatever the Council’s problems have
been or are. On some occasions, and on the part of
all parties concerned, there seems to have been an
assumption that TAAC should become involved
with operational and administrative matters as well
as policy or substantive issues. Such is not the
case—unless the Board invites operational involve-



ment, and even then | am uncertain of the Board’s
authority to so act.

Second, the Board in my view, and in part during
my chairmanship, has failed to provide the Council
with adequate guidance. We have too often left the
Council to shift for itself; we have frequently left
the Director in an awkward situation for the same
reason, putting his office in the untenable position
of acting as surrogate for us; in short, the Board has
not developed a cohesive program—even in general
terms—for the Council and requested TAAC to
carry it out. What could be an even more serious
error would be our sanction for the Council to co-
ordinate and be responsible for a major OTA
program activity—a situation which is approxi-
mated in the national R&D programs and priorities
area, even though most of the staffing is OTA’s. |
was among those who raised no objection at the
time, but, on reflection, | believe that move had a
potential for setting a bad precedent and should not
be repeated. The Council should not be expected to
be responsible in any significant way for a specific
OTA operation requested by a congressional com-
mittee or committees. This is not its function.

Future Role

At the same time, | do not regard the situation as
insolvable or, at this stage, even abnormal.

It is axiomatic in the industrial world that entre-
preneurs into new business areas must have assur-
ance of sufficient capital to carry them for 5 or 6
years without profit, if they want eventually to suc-
ceed. This is because they must (a) build a market,
and (b) overcome early mistakes that are bound to
occur.

The same is true, | think, for OTA. We have trou-
bles, but we are straightening them out—including

those with TAAC, which are particularly tricky due
to the nature of the Council itself and the limited
time its members can afford to give to OTA activi-
ties.

A year ago | addressed a letter to the then chair-
man of the Council, Dr. Harold Brown, president of
the California Institute of Technology, in which |
outlined five areas where | felt TAAC could make
real contributions. * | believe those same needs
exist, but | would like to add ‘a sixth.

That is a Council review and determination of
criteria necessary to an effective quality control of
assessments.

It should be made clear that the intent here would
not be to put the Council in the role of a judge or
censor regarding assessments prior to or after such
action as the Board may take, Neither does it imply
preemption of this duty vis-a-vis the Director’s
office—which | believe must exercise this function
regularly and in a carefully fashioned and rigorous
way.

What | am recommending is the formation of a
set of indicators against which completed assess-
ments can be thoroughly reviewed as to method,
content, and responsiveness—and eventually rated
on a scale of quality to be formulated by OTA on an
empirical basis. The conclusions and the reasons for
them should be fed through the Director’s office as
an important input toward improving his total
quality-control system for future assessments,

The foregoing are some possible facets of the
Council and the issues surrounding it which the
Board may wish to study in the future. In any
event, the OTA advisory system is another subject
which now seems appropriate for legislative reap-
praisal as well.

*See the 1976 OTA Annual Report.

VII. Legislative Review, 1977

The Technology Assessment Act creating OTA
is now in its fifth year. To date that Act and OTA’s

operations have been reviewed only by the House

Commission on Information and Facilities and the
Commission on the Operation of the Senate; the
report of the latter is not yet available.

Neither Commission has had a part in the origi-
nal formulation or in the functioning of OTA; but I
am mindful that the House Commission, in its
report on OTA, recommended several times that

the Act be reviewed with an eye to possible

improvements.

Most of us who have served both as Board
members and as members of the House Committee
on Science and Technology (formerly Science and
Astronautics), which was the principle originator
of the Technology Assessment ‘Act, agree with this
recommendation. | had, in fact, determined inde-
pendently that the House science committee, which
I chair, or one of its subcommittees, should make
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such a review in 1977. As the committee of legisla-
tive jurisdiction of OTA in the House, this is one of
our responsibilities. 1 had not wanted to initiate
such a review earlier since the Office had little
operational experience; nor did | wish to undertake
the task while serving simultaneously as the OTA
Board chairman. But | believe a useful survey by the
committee can be started by this spring or
summer—or earlier if necessary.

Potential Subjects for Review

In considering the basic Act, we shall need to
determine (a) what changes may be in order, and (b)
whether they can better be effected with legisla-
tive revision or without such revision,

The topics for review cannot now be definitively
identified, but | should think they might include:

(1) The composition and duties of the Technol-
ogy Assessment Board.

(2) The nature, particular needs for, and appro-
priate functions of the Technology Assess-
ment Advisory Council.

(3) Methods of staff appointments and person-
nel selection, whether for the Director’s
office, the Board, or the Council.

(4) Organization of the Director’s office and
what statutory requirements, if any, may
need to be applied.

(5) OTA’s relationship with the General

Accounting Office and the Congressional
Research Service.

(6) Quality control systems affecting assess-
ments and personnel placement.

(7) Liaison between the Director’s office and
congressional committees, committee staffs,
and with Board members and their staffs.

(8) Types of recommendations which may or
should be made by the Board.

(9) Cost-benefit implications reassessments
completed.

(10) Budget and auditing systems.

(11) Assessments or other duties mandated by
legislation.

(12) The definition of “technology assessment”
and whether it should be narrowed or, on the
contrary, increased in scope—or left alone.

May | make it clear to my colleagues on the Board
that we will not be approaching any OTA review in
the belief that we are under an injunction to go
forth and right various calamitous wrongs. There is
no such feeling prevalent. Our goal is simply a care-
ful inquiry into the OTA endeavor, what seems to
be working well, what is not, and how to smooth
out the wrinkles.

Note

In the foregoing commentary there is a mention
of the report of the Commission on the Operation
of the Senate, which contains certain observations
and recommendations regarding OTA. That
report, “Toward a Modern Senate,” became availa-
ble December 19, 1976, after this one was com-
pleted. However, it is expected that the Commis-
sion’s recommendations will also be considered in
the review process.

VIIl. Attachment: Rules of Procedure, Technology Assessment Board

Rule 1. The rules of the Senate and the House of
Representatives, insofar as they are applicable, shall
govern the Board.

Rule 2. The meetings of the Board shall be held at such
times and in such places as the Chairman may designate,
or as a majority of the Board may request in writing, with
adequate advance notice provided to all Members of the
Board.

Rule 3. The Chairman shall preside over meetings of
the Board. In his absence, the Vice Chairman or other
Board Member as the, Chairman may designate shall
preside.

Rule 4. Hearings before the Board maybe convened by
the Chairman or by a majority of the voting Members of
the Board: Provided. That the Board shall not require by
subpena or otherwise the attendance of any witness, the
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administering of any oath or affirmation, or the produc-
tion of any book, paper, or document unless a majority of
all the voting Members of the Board assent. The Chair-
man may designate any Member of the Board to preside
over a particular hearing.

Rule 5. No recommendation shall be reported from the
Board to either House of Congress, to any committee
thereof, or to any Government agency or official unless a
majority of the Board is present and a majority of all the
voting Members of the Board assent: Provided. That any
Member of the Board may make a recommendation
supplementary to or dissentin from the majority rec-
ommendation.

Rule 6. The Board shall not appoint any person as
Director of the Office of Technology Assessment, nor
shall the Board remove any person from said position,



unless a majority of all the voting Members of the Board
assent: Provided. A vote to remove the Director shall not
be taken in less than 20 calendar days after a written
motion for such a vote, signed by at least three Members
of the Board, shall have been provided to each Member of
the Board.

Rule 7. The Board shall not appoint any person as a
member of the Technolog,Assessment Advisory Coun-
cil unless a majority of all the voting Members of the
Board assent.

Rule 8. Proposals for adopting, eliminating, amending,
or modifying rules of the Board shall be sent to all
Members of the Board at least two weeks before the final
action is taken thereon, unless said action is taken by
unanimous consent of all Board Members. No rules of
the Board shall be adopted, eliminated, amended, or
modified in any way unless a majority of all the voting
Members of the Board assent.

Rule 9. Except as otherwise provided by any other Rule
of the Technology Assessment Board, six of the voting
Members of the Board actually present shall constitute a
quorum, provided that such Members shall include at
least one Member of each party and at least one Member
of each House.

Rule 10. Proxy voting shall be permitted on all matters
before the Board, provided that the absent Member has
been informed of the matter on which he is being re-
corded and has affirmatively requested that he be so re-
corded; but provided further that no proxy shall be used
at the first Board meeting of each Congress, or for the
purpose of establishing or maintaining a quorum.

Rule 11. The vote on any matter before the Board shall
be conducted as a rolicall vote when so requested by any
Member of the Board, The result of each rollcall vote in
any meeting of the Board shall be made available for
inspection by the public at reasonable times in the Board
offices. The information shall include a description of the
motion or other proposition voted on, the name of each
Member voting for and each Member voting against such
motion or proposition, and the name of each Member
present but not voting.

Rule 12. The Director shall appoint with the approval
of the Board a Deputy Director, a General Counsel, and
such Assistant Directors and additional staff as may be
necessary. In addition, the Director shall appoint an
Executive Secretary to the Technology Assessment
Advisory Council upon the recommendation of the
Chairman of the Council and with the approval of the
Board. In each Congress, the Director shall appoint an
immediate staff to the Board, including a professional
staff member designated by the Chairman; a professional
staff member designated by the Vice Chairman; a
professional staff member designated by the ranking
Senator of the party other than that of the Chairman in
each odd-numbered Congress, and other than that of the
Vice Chairman in each even-numbered Congress; a
professional staff member designated by the ranking
House Member of the party other than that of the Vice
Chairman in each odd-numbered Congress, and other
than that of the Chairman in each even-numbered
Congress; and such other personnel as the Board may
deem necessary.

Rule 13. In order to supplement the Advisory Council
and provide the Board with expert advice in special
assessment areas or with respect to special assessment
problems, Advisory Panels may be established and
qualified individuals may be appointed as consultants by
the Chairman or the Director with the approval of the
Board, or by a majority vote of the Board.

Rule 14. There shall be kept a complete record of all
Board proceedings and action.The Clerk of the Board or
an alternate Member of the Board staff designated by the
Chairman shall act as recording secretary of all proceed-
ings before the Board and shall prepare and circulate to all
Members of the Board the minutes of such proceedings.
Minutes circulated will be considered approved unless
objection is registered prior to the next Board meeting.
The records of the Board shall be open to all Members of
the Board.

Rule 15. The order of business before the Board and
any interpretation of the Rules of Procedure shall be
decided by the Chairman, subject always to a vote on an
appeal of his decision by a majority of the voting
Members of the Board.
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Appendix B

LETTER OF CHAIRMAN WIESNER,

TECHNOLOGY ASSESSMENT ADVISORY COUNCIL,
TO SENATOR KENNEDY, CHAIRMAN,
TECHNOLOGY ASSESSMENT BOARD

January 4, 1977
The Honorable Edward M. Kennedy
Chairman, Technology Assessment Board
Russell Senate Office Building
Washington, D.C.

Dear Mr. Chairman:

The OTA Advisory Council continued to work with the OTA Board and staff in
1976 to develop and refine ways in which the Council might best contribute to OTA
activities. As a general advisory body, the Council presented observations and rec-
ommendations to the Board, gave special guidance and assistance to a number of
OTA programs and activities, helped develop and extend the theory and methods of
technology assessment, and attempted to promote consideration of long-term
trends and impacts of technologies. Throughout the year, the Council placed special
emphasis on OTA assessment priorities, methodologies, emerging issues, and
public participation mechanisms. And, in response to concerns expressed by the
Council’s first Chairman, Harold Brown (See appendix F to the 1976 Annual
Report), the Council worked to improve its commitment, cooperation, and
communication with the Board and OTA staff.

During 1976, regular Advisory Council activities included meetings of the full
membership, joint meetings with the Technology Assessment Board, and special
subcommittee and panel meetings. The six regularly scheduled business meetings
of the full council membership in 1976 included briefings from OTA staff on the
following programs and projects: Technology and World Trade, Oceans (offshore
energy systems), Transportation (coal slurry pipelines), Energy (nuclear prolifera-
tion), Emerging Technologies, and National Research and Development Policies
and Priorities. During such briefings, the Council was able to give advice and guid-
ance to ongoing and proposed assessment projects. In addition, regular meetings
with the Technology Assessment Board and one working session with OTA staff
provided opportunities for the Council to advise on more general issues involving
OTA operations and approaches. Two OTA activities in which the Advisory
Council played a major role in 1976 are the assessment program on National
Research and Development Policies and Priorities and the Planning Study on
Emerging Technologies. Both activities are designed to provide the Congress with
better understanding with which to shape and evaluate the Nation’s technical
research and development programs.



National Research and Development Policies and Priorities Assessment

As you know, the Research and Development Program covers not only Federal
R&D, but also the impacts of Federal legislation, regulation, and other actions on
the utilization of science and technology in the private sector. At the request of the
OTA Board and after extensive deliberations, the Advisory Council agreed to play a
continuing role in guiding this program. A Research and Development Program
Steering Committee was established under the chairmanship of Harold Brown,
myself, and the chairmen of the three advisor panels serving as members: Harvey
Brooks, chairman of the Panel on the Health of the Scientific and Technical
Enterprise; Lewis Branscomb, chairman of the Panel on the Applications of Science
and Technology; and Edward Wenk, Jr., chairman of the Panel on Decisionmaking
on Research and Development Policies and Priorities.

Each of the three program panels held three or four meetings during the period of
the annual report. Based on the deliberations of these panels, the Steering
Committee approved a program consisting of the following projects:

. Health of the Scientific and Technical Enterprise Panel:
(1) Definition of the scientific and technical enterprise and the criteria for
evaluating its health, (2) consideration of the special problems confronting
the academic science and engineering communities; (3) expanding opportu-
nities for women and minorities in science and engineering; and (4) setting
priorities for national effort among fields of science and engineering.

« Applications Panel:
(1) Consideration of possible governmental actions to enhance the processes
of technological innovation in our society; (2) international technology
transfer issues with emphasis on the less developed countries; and (3) how the
Nation can better mobilize its scientific and technical resources to meet
national goals or solve social problems.

« Decisionmaking Panel:
(1) Development of guidelines for congressional evaluation of R&D; (2)
Federal reorganization of its science and technology activities; (3) methodol-
ogy for evaluating the economic and social impact of research and devel-
opment; and (4) methods for improving foresight in R&D decisionmaking.

« Projects in which all three panels will be involved:
(1) The role of the national laboratories; (2) “appropriate technology”; and (3)
public participation in science and technology.

Specific projects have been launched in various of these areas through the OTA
staff, consultants, and contractors. Examples are a study of the impact of zero-based
budgeting on research programs; a contract to delineate key Government policy
issues in influencing technological innovation; and a consultant study of national
laboratories.

Planning Study on Emerging Technologies

The Advisory Council has become heavily involved in the newly initiated
Emerging Technologies Planning Study. This project will emphasize larger, long-
term issues and alternative approaches to important technological developments of
needs. Initiated at the request of the OTA Board in the summer of 1976, the activity
was seen by the Council as an opportunity to merge its own expertise and interest in
priorities and wide-impact technologies with studies that would attempt to develop
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methods for identifying potential large-impact and long-term technologies as they
emerge.

In September, the Council agreed to work with the Emerging Technologies study
by assigning this task to the Priorities Subcommittee (now a committee-of-the-
whole). Since then, members of the planning staff have worked closely with the
Council to identify objectives, approaches, scope, and specific issues the program
will address. At the end of the year, the staff expanded their planning study to look
into the feasibility of evaluating the influence of society upon technology. It is
anticipated that the planning study will be completed by April 1977 and presented to
the Council and the Board at that time.

The Advisory Council believes that both the Research and Development Policies
and Priorities Program and the Emerging Technologies Planning Study hold great
promise for helping Congress improve its authorization, appropriation, and
oversight of science and technology programs, and the Council is ready to continue
its guiding role in these assessments at the request of the OTA Board.

During 1976, the Advisory Council continued its subcommittee activities. The
activities of the former Priorities Subcommittee were merged into the work of the
Emerging Technologies study: Also, the Council reestablished the Methodology
Subcommittee under the chairmanship of John McAlister; this subcommittee has
focused on approaches that have been. used, and those which might appropriately be
used, in OTA’s assessments.

To accomplish this task of a broad examination of methods used by OTA in its
first few years of operation, the Methodology Subcommittee is comparing the
accomplishments of OTA with the methods used to achieve them. Members of the
subcommittee have participated in the series of workshops on program manage-
ment convened by Mr. Daddario in the fall of 1976, and have formulated a study
approach which goes beyond the self-examination that is to be summarized in the
proceedings of the workshops. A final report, due in 1977, should provide opportu-
nities to improve OTA'’s capabilities for quality control in its assessments.

Throughout 1976, individual Council members continued to be involved in
various OTA program advisory positions based upon their own interests and
expertise. J. M. Leathers, Vice President of the Dow Chemical Corporation, is a
member of the OTA Energy Advisory Committee; Frederick C. Robbins, Dean of
the School of Medicine at Case Western Reserve University, plays a leading role in
planning OTA’s program of health assessment by chairing the Health Advisory
Committee; Hazel Henderson, Co-Director of the Princeton Center for Alternative
Futures, provides advice on public participation methods, particularly those
employed by OTA’s Oceans Assessment Program; and J. Fred Bucy, President of
Texas Instruments, Inc., serves on the Advisory Committee to the Assessment of
Technology and World Trade.

At the end of 1976, some changes in the Council membership were expected, and
made. As he was appointed Director of the Congressional Research Service, the
Honorable Gilbert Gude replaced Norman Beckman as the Council member from
the CRS of the Library of Congress. The Council also expected a replacement for
Harold Brown, who was appointed Secretary of Defense at the beginning of 1977,
and reappointment of John McAlister, Jr., and J. Fred Bucy to the Council.

As a summary note, the activities of individual Council members and those of the
Council as a whole over the past year might be examined in light of the
correspondence between former Chairman Harold Brown and former Board
Chairman Olin E. Teague in December 1975. In his letter of resignation as



chairman, Dr. Brown pointed out three areas in which the operation of the Council
could be improved: (1) communication and coordination with the OTA Board; (2)
communication and guidance of OTA program areas; and (3) commitment of

Council members to improving OTA products and processes. At the end of 197s,
the Advisory Council still faces the need for improvement in each of these areas.

Over the past year, the Council planned to send representatives to regular Board
meetings as a means of improving communications between the two bodies. Often,
it was not possible to do this. Similarly, the Advisory Council discussed the need for
more frequent and meaningful contact with OTA program staff and their prod-
ucts. But, except for certain programs described previously, and the commitments
of certain individual Council members to program areas, improvements can be
made here as well. Finally, since Council members have other obligations which
must frequently take precedence over OTA activities, the time spent by many
members in connection with Council and OTA matters has been insufficient to
provide the level of guidance and oversight a body such as the Advisory Council
could give.

Suggestions for improvements in all these areas might not only include renewed
commitments on the part of Council members, but also the addition of new Council
members or associate members. With increased membership, and more frequent
scheduling of regular meetings, the Council as a whole might be able to spend more
time in contact with the Board, OTA programs, and other Council activities. The
Council sees opportunities to learn from its strengths, successes, and shortcomings
in order to improve both the Council and OTA operations. We are ready to assist
the Board in any wise and considered course for doing so.

Sincerely yours,

JEROME B. WIESNER
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Appendix C

LIST OF ADVISORS, CONSULTANTS, PANEL MEMBERS

ENERGY ADVISORY COMMITTEE

professor Milton Katz, chairman

Director, International Legal Studies, Harvard Law School

Mr. Thomas G. Ayers
President and Chairman of the Board
Commonwealth Edison Company

Dr. Kenneth E. Boulding
Institute of Behavioral Science
University of Colorado

Dr. Eugene G. Fubini
Fubini Consultants, Ltd.

Solar Advisory Panel

Dr. Jerry Grey, Chairman
Consultant

Mr. William W. Caudill
Caudill, Rowlett & Scott

Mr. John J. Gunther
United Conference of Mayors

Dr. Klaus P. Heiss
ECON, Inc.

Mr. Morton Hoppenfeld
School of Architecture and Planning
University of New Mexico

Mr. Charles Luttman
The Ralph M. Parsons Company

Dr. James MacKenzie
Massachusetts Audubon Society

Ms. Marjorie Meinel
University of Arizona

Dr. Larry T. Papay
Southern California Edison Company

Dr. Paul Rappaport
RCA—David Sarnoff Research Center

Mr. Floyd E. Smith
President, International Association
of Machinists
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Mr. John M. Leathers
Executive Vice President
Dow Chemical USA

Professor Wassily Leontief
Department of Economics
New York University

Dr. George E. Mueller
President and Chairman of the Board
Systems Development Corporation

Mr. Gerard Piel
Publisher
Scientific American

Dr. Eph M. Sparrow

Department of Mechanical
Engineering

University of Minnesota

Residential Energy Conservation
Advisory Panel

Dr. John H. Gibbons, Chairman
Director, Environment Center
University of Tennessee

Mr. John Richards Andrews
Consultant

Mr. Robert E. Ashburn

Manager, Economic Research
Department

Long Island Lighting Company

Mr. Edward Berlin

Commissioner, Department of Public
Service

New York State Public Service
Commission

Ms. Ellen Berman
Director, Energy Policy Task Force
Consumer Federation of America

Mr. Joel Darmstadter
Senior Research Associate
Resources for the Future

Mr. John Redmond
Vice President (Retired)
Shell Oil Company

Dr. John C. Sawhill
President
New York University

Dr. Chauncey Starr
President
Electric Power Research Institute

Mr. Sherman B. Given
President
Morley Construction Company

Ms. Barbara Heller
Washington Representative
Environmental Policy Center

Mr. Donald Holtzman
President
Holtzman Petroleum Company

Mr. Donald Navarre
Vice President, Marketing
Washington Natural Gas Company

Mr. Harold Olin
Director of Construction Research
U.S. League of Savings Associations

Mr. David Rickelton
Environmental Control Group
AERONCA, Inc.

Mr. Samuel Stewart
Chief Engineer
Minnesota Energy Agency

Mr. Grant Thompson
Director, Energy Conservation Project
Environmental Law Institute

Mr. Bill Moore
Director of Construction
Gulf Reston



Nuclear Proliferation and
Safeguards Advisory Panel

Mr. Thomas L. Hughes, Chairman
Chairman, Carnegie Endowment for
International Peace

Dr. Frederick S. Carney
Southern Methodist University
Perkins School of Theology

Dr. Thomas B. Cochran
Natural Resources Defense
Council, Inc.

Mr. David D. Comey
Executive Director
Citizens for a Better Environment

Mr. William A. Higinbotham
Department of Applied Science
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Appendix D
LIST OF PUBLISHED OTA REPORTS

11.

12.

15.

OTA-A-1

OTA- A-2

OTA-H-3

OTA-M-4

OTA-T-5

OTA-A-6

OTA-O-7

OTA-T-8

OTA-0-9

OTA-T- 10

OTA-T- 11

OTA-E-12

Annual Report, March 15,1974.

Technology Assessment Activities of the National
Science Foundation, June 12 and 13,1974. (Hearings
before the OTA Congressional Board.)

Drug Bioequivalence, July 1974.

Requirements for Fulfilling a National Materials Policy,
August 1974.

Automobile Collision Data - Assessment of Needs and
Methods of Acquisition.

.An Analysis of the Department of the Interior’s Pro-
posed Acceleration of Development of Qil and Gas on the
Outer Continental Shelf, March 1975.1

An Analysis Identifying Issues in the Fiscal Year 1976
ERDA Budget, March 19752

Annual Report, March 15,1975.
An Analysis of the Feasibility of Separating Exploration
From Production of Qil and Gas on the Outer Continen-

tal Shelf, May 197s.

Automated Guideway Transit: An Assessment of PRT
and Other New Systems, June 1975.

Oil Transportation b, Tankers: An Analysis of Marine
Pollution and Safety Measures, July 1975.

Analyses of Effects of Limited Nuclear Warfare, Sep-
tember 1975.3

The Financial Liability of Conrail, September 1975.

A Review of Alternative Approaches to Federal Funding
of Rail Rehabilitation, September 1975.

An Analysis of the ERDA Plan and Program, October
1 975.

I Published as Committee Print, Senate Committee on Commerce.
2Published as Joint Committee Print, House Committee on Science and Technology, Senate Committee on Interior and Insular
Affairs, and Joint Committee on Atomic Energy.
3 Published as Committee Print, Senate Foreign Relations Committee.
.Included in appendix in publication OTA-O-7.

Available Through:

U.S. Government National Technical
Printing Olffice information Service
Stock Number Price Stock Number Price

PB 246191 $3.75

PB 248382

052-003 -00037-7 $ .95 PB 244862 $4.75
PB 250631 $7.75

PB 244861 $8.50

PB 252202 $4.00

PB 244863 $5.25

052-070 -03050-3 $1.15 PB 244833 $4.25

052-003 -00095-4 $2.80 PB 248381

052-002 -00020-6 $3.65 PB 244854 $10.25

052-070 -03091-7 s2.80 PB 244457 $9.25

PB 250630 $5.00

PB 250632 $5.00

052-010 -00457-3 $3.85 PB 250636 $10.00
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.
30,

31

32.

33.
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OTA-E- 1.3 An Analysis of the Impacts of the Proiected Natural Gas

OTA-T-1 4
OTA-T-15

OTA-T-16

OTA-T-17
OTA-T-18
OTA-T-17}

OTA-T-20
OTA-T-21
OTA-T-22
OTA-T-23
OTA-T-24
OTA-T-25
OTA-T-26

OTA-T-27

OTA-E-28

OTA-F-29

OTA-T-30

Curtailments for the Winter 1975-76; November 1975.
A Review of National Railroad Issues, December 1975.

Energy, the Economy, and Mass Transit, December 1975.

An Assessment ot Community Planning for Mass Tran-
sit, February 1976.
Volume 1: Summary
Volume2: Atlanta Case Study
Volume 3. Boston Case Study
Volume4: Chicago Case Stud,
Volume 5: Denver Case Study
Volumes: Los Angeles Case Study
Volume 7: Minneapolis-St. Paul Case Study
Volume 8: San Francisco Case Study
Volume 9: Seattle Case Study
Volume 10: Washington, D.C. Case Study
Volume 11: Technical Report
Volume 12: Bibliography

Comparative Analysis of the 1976 ERDA Plan and
Program, May 1976.

OTA Board Hearings. Food Information Hearings. (See
OTA-F -35.)

Automatic Train Control in Rail Rapid Transit, May
1976.

052-003 -00132-2

052-003 -00133-1

052-003 -00138-1

052-003 -00140-4

052-003 -00141-1

052-003 -00143-8

052-003 -00145-4

052-003 -00146-2

052-003 -00148-9

052-003 -00149-7

052-003 -00136-5

052-070 -03404-1

052-070 -03479-3

PB 250623 $4.00

PB 250622 $5.50

$2.00PB 250624 $6.75

$1.80 PB 253679 $5.00
$1.15 PB 253680 $4.00
$1.15 PB 253681 $4.00
$ .95 PB 253682 $4.50
$1.05 PB 253683 $4.00
$1.45 PB 253684 $4.50
$ .85 PB 253685 $4.00
$1.35 PB 253686 $4.50
$1.15 PB 253687 $4.00
$1.05 PB 253688 $4.00

PB 253641 $7.50

PB 253642 $6.00

$2.80 PB 254794 $7.75

PB 258171 $11.00

$3.15 PB 254738 $8.00



34.

35.

36.

37.

38.

43.

44.

OTA-A-31

OTA-E-32

OTA-T-33

OTA-H-34

OTA-F-35

OTA-M-36

OTA-0O-37

OTA-O-38

OTA-0-39

OTA-M-40

OTA-X-41

Annual Report, March 15, 1976,

A Review of the U.S. Environmental Protection Agency
Environmental Research Outlook FY 1976 through 1980,
August 1970.

The Feasibility and Value of Broadband Communications
in Rural Areas: A Preliminary Evaluation, April 1976.

Development of Medical Technology: Opportunities for
Assessment, August 1976.

Food Information Systems: Summary and Analysis,
August 1976.

An Assessment Of Alternative Stockpiling Policies,
August 1 976.

Coastal Effects of Offshore Energy Systems, November
1976.

Volume Il - Working Papers

Oastal Effects of Offshore Energy Systems (Pamphlet),

[ secember 1976.

An Assessment of Information Systems Capabilities
Required to Support U.S. Materials Policy Decisions,
January 1977

Technology Assessment Activities in the Industrial,
Academic, and Governmental Communities (Hearings
before the OTA Congressional Board), December 1976.

052-003

052-003

052-003

052-003

052-003

052-003

052-003

052-003

052-003

-00152-7 $1.55 PB 253989 $5.50

-00200-1 $2.45 PB 258191 $5.50

PB 258095 $10.00

-00217-5 $1.80 PB 258117 $5.50

-00219-1 $1.55 PB 258172 $5.50

-00230-2 $3.10

-00245-1 $4.45

-00240-Q $12.00

-00263-9 $3.25

-00295-7 $3.50

Except where othet-wise noted, OTA reports may be obtained by writing to the Superintendent of Documents, U.S. Government
Printing Office, Washington, D.C. 20402, or to the National Technical Information Service,

22151.

285 Port Royal Rd., Springfield, Va.
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ROSTER OF OTA PERSONNEL

OFFICE OF TECHNOLOGY ASSESSMENT
Emilio Q. Daddario, Director
Daniel V. DeSimone, Deputy Director

Abrams, Nancy
Adams, Mary
Adler, Prudence
Andrulis, Dennis
Angerman, Judith
Arntsen, Andrea
Bacon, Barbara
Balbiani, Barbara
Banta, H. David
Barrington, L. F. Barry
Beil, Kathleen
Bell, John

Birdsall, William
Boisclair, Suzanne
Boss, Kathie
Carroll, Emily
Chick, Mona
Chinni, Andy
Coates, joseph F.
Cohn, Jeffrey P.
Cordaro, J. B.
Cornett, Sanford H.
Cotton, Tom
Crane, Alan
Craw, Lola
Crawford, Renee
Crossen, Reita P.
Daly, Robert F.

Datcher, Debra

saham, Gary
3ehney, Clyde
3ourbon, Dick
3rady, Jerry
3urby, Jack

3uyrn, Audrey
Campbell, Doug
Claridge, David
Dugan, Mary Kate

Davis, Evelyn
Davis, Bill

Dent, Harriet
Dighton, Catherine
Digilio, V. Rodger
Donahue, Dale
Drohan, Carol
Ehrenhaft, Polly
Fitzgerald, Joe
Fitzhugh, Marion
Fullerton, JoAnnalynn
Furber, John
Garcia, Linda
Gavert, Ray
George, Jaime
Gomer, Patti
Govan, Emilia
Hallas, Goldie
Halley, Pat

Ham, Liz
Harwood, Ellen
Hill, Chris
Hoehle, Ray
Holmes, John C.
Holt, James
Jacobson, Lisa
Jenney, Larry L.
Jennings, Thomas
Jenrette, Rita

Johns, Lionel S¢
Johnson, Beverly S.
Johnson, Peter
Johnson, Robin Winters
Kelly, Henry
Koffler, Ogechee
Kolsrud, Gretchen S.
Lukas, Theresa
Manning, Mary Jo
Maslan, Frank
Mason, Jane

Mason, Kathy
Massell, Benton F.
Maxwell, Robert
Matthews, Suzann
McBee, Carolee
McGurn, Thomas P.
Miles, Marese A.
Miller, Dennis F.
Mills, William
Mottur, Ellis

Nash, Carl

Nevas, Linda
Niblock, Robert
Norelli, Deborah
O’Connor, Cathy
Paladino, Albert E.
Parker, Linda
Peterson, Marshall

Supplemental Staff*

“itzgerald, Bill

“ord, Renee
Sabrielson, Rodger
Soldenberg, Leo
Jutchinson, David
<aplan, Robert
Cesterke, Don

-ogan, Doug
MacNaughton, Marcia

Core Staff

Supplemental Staff

Total OTA Staff

Mayio, Albert
Mintzes, Joseph
Ott, Marvin
Polack, Herman
Raymond, Richard
Richardson, Bill
Robel, Bob
Schmalz, Anton
Schweinfurth, Stan

117
34

(as of December 31, 1976) 152

o (Consultants, fellows, and personnel on loan from other agencies. )
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Phillips, Michael
Potts, Charles A., Jr.
Poulton, Patricia
Puglisi, Mary Margaret
Roales, Judith
Robinson, Jacqueline
Ross, Aileen
Rowberg, Richard
Russell, Judith C.
Sedor, Joanne
Sibley, Vicki L.
Smith, Robert L., Jr.
Smythers, Jackueline
Stevenson, Carole
Sullivan, Cheryl
Taylor, Carl
Turnbull, Lucia
Vallianatos, Evan
Wallace, Lynn
Watkins, Geneva
Willems, Jane
Wixom, Charles W.
Wobber, Frank
Woodbridge, Ann
Wooten, Ivy

Wright, Richard
Young, John

Silverstein, Ben
Soffer, Ben

5peigel, Chariklia
Terselic, Richard
Torrey, Ray

Nest, Howard
ANilcox, Walter
Aright, Christopher



Appendix F
TECHNOLOGY ASSESSMENT ACT OF 1972

Public Law 92-484
92nd Congress, H. R. 10243
October 13, 1972

An Act

To establish an Office of Technology Assessment for the Congress as an aid in
the identification and consideration of existing and probable impacts of tech-
nological application; to amend the National Science Foundation Act of
1950;"and for other purposes.

86 STAT. 797

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That this Act may Teohnology
be cited as the “Technology Assessment Act of 1972”. 2;’ ;;;’;"“‘” Aot

FINDINGS AND DECLARATION oF PURPOSE

Skc. 2. The Congress hereby finds and declares that:

(a) As technology continues to change and expand rapidly, its
applications are—

(1) large and growing in scale; and

(2) increasingly extensive, pervasive, and critical in their
impact, beneficial and adverse, on the natural and social
environment.

(b) Therefore, it is essential that, to the fullest extent possible, the
vonsequences of technological applications be anticipated, understood,
and considered in determination of public pelicy on existing and
emerging national problems.

(¢) The Congress further finds that :

(1) the Federal agencies presently responsible directly to the

Conorece ara nat decsioned to nrovide the lagiclative hranch wit
\ \;uglcec WiL1g 11vUL ucolsunu v tll\l'luv Li1o lcslall!hlvc AR QLIVIL YViULAR

adequate and timely information, independently developed,
relating to the potential impact of technolcgical applications,
and

(2) the present mechanisms of the ("ongress do not and are not.
designed to provide the legislative branch with such information.

(d) Accordingly, it is necessary for the C'engress to—

(1) equip itself with new and effective means for securing
competent, unbiased information concerning the physical, bio-
legical, economic. social, and political effects of such applications;
and

(2) utilize this information, whenever appropriate, as one
facter in the legislative assessment of matters pending before the
Congress, particularly in those instances where the Federal Gov-
ernment may be called upon to consider support for. or manage-
ment or regulation of. technological applications.

ESTABLISHMENT OF THE OFFICE OF TECHNOLOGY ASSESSMENT

HSec. 3. (a) In accordance with the findings and declaration of pur-
pose in section 2, there is hereby created the Office of Technolo
Assessment (hereinafter referred to as the “Office”) which shall
within and responsible to the legislative branch of the Government.

(b) The Office shall consist of a Technology Assessment Board Teshnology
(hereinafter referred to as the “Board™) which shall formulate and Assessment
promulgate the policies of the Office, and a Director who shall carry Board,
ont such policies and administer the operations of the Office,

(¢) The basic function of the Office shall be to provide early indica- Duties.
tions of the probable beneficial and adverse impacts of the applica-
tions of technology and to develop other coordinate information which
may] assist the (gzngress. In carrying out such function, the Office
shall:

(1) identifv existine ar nrohahle imnapt
(1) 1gentity existin or probable impact

a
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(2) where possible, ascertain cause-and-effect relationships;

(3) identify alternative technological methods of implementing
specific programs; . .

(4) 1dentify alternative programs for achieving requisite

(5) make estimates and comparisons of the impacts of alterna-
tive methods and programs; )

(6) present findings of completed analyses to the appropriate
legislative authorities;

(7) identify areas where additional research or data collection
is required to provide adequate support for the assessments and
estimates described in paragraph (1) through (5) of this sub-

(8) undertake such additional associated activities as the
appropriate authorities specified under subsection (d) may direct.
(d) Assessment activities undertaken by the Office may be 1nitiated

(1) the chairman of any standing, special, or select committee
of either House of the Congress, or of any joint committee of
the Congress, acting for himself or at the request of the ranking
minority member or a majority of the committee members;

(2) the Board ; or

(3) the Director, in consultation with the Board.

(e) Assessments made by the Office, including information, sur-
veys, studies, reports, and findings related thereto, shall be made
available to the initiating committee or other appropriate commit-
tees of the Congress. In addition, any such information, surveys,
studies, reports, and findings produced by the Office may be made
available to the public except where—

(1) to do so would violate security statutes; or

(2) the Board considers it necessary or advisable to withhold
such information in accordance with one or more of the numbered
paragraphs in section 552(b) of title 5, United States Code.

TECHNOLOGY ASBESSMENT BOARD

Skc. 4. (a) The Board shall consist of thirteen members as follows:

(1) six Members of the Senate, appointed by the President

pro tempore of the Senate, three from the majority party and
three from the minority party;

(2) six Members of the House of Representatives appointed by
the Speaker of the House of Representatives, three from the
majority party and three from the minority party; and

(3) the Director, who shall not be a voting member.

(b) Vacancies in the membership of the Board shall not affect the
power of the remaining members to execute the functions of the Board
and shall be filled in the same manner as in the case of the original

[T 3

86 STAT. 798
woals;
section; and
upon the request of :
Information,
availability,
81 stat. s4.
Membership,
Vacanci es.
appointment.
Chai rman and

vice ohairman,

{¢) The Board shall select u chairman and a vice chairman from
among its members at the beginning of each Congress. The vice chair-
man shall act in the place and stead of the chairman in the absence of
the chairman. The chairmanship and the vice chairmanship shall
alternate between the Senate and the House of Representatives with
each Congress. The chairman during each even-numbered Congress
shall be selected by the Members of the House of Representatives on
the Board from among their number. The vice chairman during each

October 13, 1972 -3 - Pub.
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86 STAT. 799

Congress shall be chosen in the same manner from that House of
Congress other than the House of Congress of which the chairman is
a Member.

(d) The Board is authorized to sit and act at such places and times
during the sessions, recesses, and adjourned periods of Congress, and
upon a vote of a majority of its members, to require by subpena or
otherwise the attendance of such witnesses and the production of such
books, papers, and documents, to administer such oaths and affirma-
tions, to take such testimony, to procure such printing and hinding,
and to make such expenditures, as it deems advisable. The Board may
make such rules respecting its organization and procedures as it deems
necessary, except that no recommendation shall be reported from the
Board unless a majority of the Board assent. Subpenas may be issued
over the signature of the chairman of the Board or of any voting mem-
ber designated by him or by the Board, and may be served by such
person or persons as may be designated by such chairman or member,
The _chairman of the Board or any voting member thereof may
administer oaths or affirmations to witnesses.

DIRECTOR AND DEPUTY DIRECTOR

Skc. 3. (a) The Director of the Office of Technology Assessment
shall be appointed by the Board and shall serve for a term of six
years unless sooner removed by the Board. He shall receive basic pay
at the rate provided for level IIT of the Exceutive Schedule under
section 5314 of title 5, United States Code.

(b) TIn addition to the powers and duties vested in him by this Act.

he
the Director shall exercise such powers and duties as may be delegated
to him by the Board.

(c) The Director may appoint with the approval of the Board, a
Deputy Director who shaIY perform such functions as the Director
may prescribe and who shall be' Acting Director during the absence
or incapacity of the Director or in the event of a vacancy in the office
of Director. The Deputy Director shall receive basic pay at the rate
provided for level IV of the Executive Schedule under section 5315 of
title 5, United States Code.

(d) Neither the Director nor the Deputy Director shall engage in
any other business, vocation, or employment than that of serving as
such Director or Deputy Director, as the case may be; nor shall the
Director or Deputy Director, except with the approval of the Board,
hold any office in, or act in any capacity for, any organization, agency,
or institution with which the ce makes any contract or other
arrangement. under this Act.

m

AUTHORITY OF THY. OFFICE

Skc. 6. (a) The Office shall have the authority, within the limits of
available appropriations, to do all things necessary to carry out the
provisions of this Act. including. but without being limited to, the
authority to—

(1) make full nse of competent personnel and organizations
outside the Office, public or private, and form special ad hoc
task forces or make other arrangements when appropriate;

(2) enter into contracts or other arrangements as may be neces-
sary for the conduct of the work of the Office with any Agency
or instrumentality of the United States, with any State, ferritory,

Meet ings.

Subpena,

Appointment,

Compensation.

83 Stat. 863.

Brployment
restriction.

Contrects.
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80 Stat. 4993
33 Stat, 190,

Recordkeeping,

Agenoy
cooperation,

Personnel
detail,

Membership,

or possession or any political subdivision thereof, or with any
person, firm, association, corporation, or educational institution,
with or without reimbursement, without performance or other
bonds, and without regard to section 3709 of the Revised Statutes
(41 US.C.5):

(3) make advance, progress, and other payments which relate
to technology assessment without regard to the provisions of
section 3648 of the Revised Statutes (31 U.S.C. 529);

(4) accept and utilize the services of voluntary and uncompen-
sated personnel necessary for the conduct of the work of the Office
and provide transportation and subsistence as authorized by
section 5703 of title 5, United States Code, for persons serving
without compensation ;

(5) acquire by purcimse, lease, loan, or gift, and hold angd dis-

of by sale, lease, or loan, real and personal property of all
inds necessary for or resulting from the exercise of authority
granted by this Act; and

(6) prescribe such rules and regulations as it deems necessary
governing the operation and organization of the Office.

(b) Contractors and other parties entering into contracts and other
arrangements under this section which involve costs to the Government
shall maintain such books and related records as will facilitate an effec-
tive audit in such detail and in such manner as shall be prescribed by
the Office, and such books and records (and related documents and
papers) shall be available to the Office and the Comptroller General
of the United States, or any of their duly authorized representatives,
for the purpose of audit and examination.

(c) The Office, in carrying out the provisions of this Act, shall not,
itself, operate any laboratories, pilot plants, or test facilities. .

(d) The Office is authorized to secure directly from any executive
department or agency information, suggestions, estimates, statistics,
and technical assistance for the p of carrying out its functions
under this Act, Each such executive gepa.rtment or agency shall furnish

tha infarmatian  eunococtione. ostimatec  atatictice and tachnical
a8 Information, suggestions, estimates, stalistics, and tfechnical

assistance directly to the Office upon its request.

(e) On request of the Office, the head of any executive department or
agency may detail, with or without reimbursement, any of its person-
nel to assist the Office in carrying out its functions under this Act.

(£) The Director shall, in accordance with such policies as the Board
shall prescribe, appoint and fix the compensation of such personnel as
may be necessary to carry out the provisions of this Act.

B LB IATTAAEA OB TIIE AROIINAT A0 A QQmOSRImATm s nurTanmer csTTaeoTT
ESTABLISBHNMENT OF FCHN

Ay THE TECH VIATS1 ABDEDOMENT AUVIBURI VUUNUILL
Sec. 7. (a) The Office shall establish a Technol Assessment
Advisory Council (hereinafter referred to as the “Council”). The
Council shall be composed of the following twelve members :

(1) ten members from the public, to be appointed by the Board.
who shall be persons eminent in one or more fields of the physical.
biological, or social sciences or engineering or experienced in the
administration of technological activities, or who may be judged
qualified on the basis of contributions made to educations! or pub-
hic activities;

(2) the Comptroller General; and

(3) the Director of the (‘ongressional Research Service of the
Library of Congress.

October 13, 1972 -5- Pub, Law 92-484
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(b) The Council, 13)011 request by the Board, shall—

(1) review and make recommendations to the Board on activ-
ities undertaken by the Office or on the initiation thereof in
accordance with section 3(d) ;

(2) review and make recommendations to the Board on the
findings of any assessment made by or for the Office; and
4 (3) undertake such additional related tasks as the Board may

irect.

(¢) The Council, by majority vote, shall elect from its members
appointed under subsection (a) (1) of this section a Chairman and a

ice Chairman, who shall serve for such time and under such condi-
tions as the Council may prescribe. In the absence of the Chairman, or
in the event of his incapacity, the Vice Chairman shall act as
Chairman.

(d) The term of oftice of each member of the Council appointed
under subsection (a)(1) shall be four years except that any such
member appointed to fill a vacancy occurring prior to the expiration
of the term for which his predecessor was appointed shall be appointed
for the remainder of such term. No person shall be appointed a member
of the Council under subsection (affl) more than twice. Terms of the
members appointed under subsection (a) (1) shall be staggered so as
to establish a rotating membership according to such method as the
Board may devise.

(e) (1) The members of the Council other than those appointed
under subsection (a)(1) shall receive no pay for their services as
members of the Council. but shall be allowed necessary travel expenses

ltamiatriv

(-’7!‘ Gln ths al sace for nea of nrivataly auwnan solas
9
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and a per diem in lieu of subsistence at not to exceed the rate prescribed
in sections 5702 and 5704 of title 5, United States Code), and other
necessary expenses incurred by them in the performance of duties
vested in the Council, without regard to the provisions of subchapter 1
of chapter 37 and section 5731 of title 5. United States Code, and regula-
tions promulgated thereunder.

(2) The members of the Council appointed under subsection (a) (1)
shall receive compensation for each day engaged in the actual per-
formance of duties vested in the Council at rates of pay not in excess
of the dailv equivalent of the hizhest rate of basic pay set forth in the
General Schedule of section 5332(a) of title 5, United States Code.
and in addition shall be reimbursed for travel. subsistence. and other
necessary expenses in the manner provided for other members of the
Council under paragraph (1) of this subsection.

UTILIZATION OF THE LIBRARY OF CONGRESS

Sec. 8. (a) To carry out the objectives of this Act, the Librarian of
(‘ongress is authorized to make available to the Office such services and
assistance of the Congressional Research Service as may be appropri-
ate and feasible.

(b) Such services and assistance made available to the Office shall
include, but not be limited to, all of the services and assistance which
the Congressional Research Service is otherwise authorized to pro-
vide to tﬁe Congress.

(c) Nothing in this section shall alter or modify any services or
responsibilities, other than those performed for the Office, which the
C‘ongressional Research Service under law performs for or on behalf

Duties,

Chairman and
Vice Chaimmen,

Term of
office,

Travel expenses.

80 Stat. 498;
83 Stat, 190,
5 Usc 5701.

Compensati ON.
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32 Stat, 360,

64 Stat. 156;
32 Stat. 365.
42 USC 1873.

of the Congress. The Librarian is, however, authorized to establish
within the Congressional Research Service such additional divisions,
groups, or other organizational entities as may be necessary to carry
out the purpose of this Act.

(d) Services and assistance made available to the Office by the Con-
gressional Research Service in accordance with this section may be
provided with or without reimbursement from funds of the Office, as
agreed upon by the Board and the Librarian of Congress.

UTILIZATION OF THE GENERAL ACCOUNTING OFFICE

Sec. Y. (1) Financial and administrative services (including those
related to budgeting, accounting, financial reporting, personnel, and
procurement) and such other services as may be appropriate shall be
provided the Office by the General Accounting Office.

(b) Such services and assistance to the Office shall include, but not
be limited to, all of the services and assistance which the General
Accounting Office is otherwise authorized to provide to the Congress.

(¢) Nothing in this section shall alter or modify any services or
responsibilities, other than those performed for the Office, which the
(3eneral Accounting Office under law performs for or on behalf of the
(Congress.

(d) Services and assistance made available to the Office by the Gen-
eral Accounting Office in accordance with this section may be provided
with or without reimbursement from funds of the Office. as agreed
upon by the Board and the Comptroller General.

VOOKDINATION WITH THE NATIVUNAL dSUIENUE FUOUNDATIUN

Skc. 10. (1) The Office shall maintain a continuing liaison with the
National Science Foundation with respect to—
(1) grants and contracts formulated or activated by the Foun-
dation which are for purposes of technology assessment ; and
(2) the promotion of coordination in areas of technology assess-
ment, and the avoidance of unn duplication or overlapping
of research activities in the development of technology assessment
techniques and programs.
(b) Section 3(b) of the National Science Foundation Act of 1950,
s amended (42 U.S.C. 1862(b) ), is amended to read as follows:
*“(b) The Foundation is authorized to initiate and support specific
scientific activities in connection with matters relating to internasional
‘voperation, national security, and the effects of scientific applications
apon society by making contracts or other arrangements (including
rrants, loans, and other forms of assistance) for the conduct of such
ictivities. When initiated or supported pursuant to requests made by
m?' other Federal department or agency, including the Office of Tech-
nology Assessment, such activities shall be financed whenever feasible
from funds transferred to the Foundation by the requesting official as
provided in section 14(g), and any such activities shall be unclassified
wnd shall be identified by the Foundation as being undertaken at the
request of the appropriate official.”

ANNUAL KEUKE

Sec. 11, The Office shall submit to the Congress an annual report
which shall include. but not be limited to. an evaluation of technology
ssessment techniques and identification. insofar as may be feasible.
»f technological areas and programs requiring future analysis. Such
report shall be submitted not later than March 15 of each vear.

October 13, 1972 -7 - Pub. Law 92-484

86 STAT., 803

APPROPRIATIONS

Skc. 12. (a) To enable the Office to carry out its powers and duties,
there is hereby authorized to be appropriated to the Office, out of any
money in the Treasury not otherwise appropriated, not to exceed
$5,000,000 in the aggregate for the two fiscal years ending June 30,
1973, and June 30, 1974, and thereafter such sums as may be necessary.

(b) Appropriations made pursuant to the authority provided in
subsection (a) shall remain available for obligation, for expendi-
ture, or for obligation and expenditure for such period or periods as
may be specified in the Act making such appropriations.

Approved October 13, 1972,

10USE REPORTS: No, 92-469 (Comm, on Sciense and Astronautics) and
No, 92-1436 (Camm. of Conference),
SENATE REPORT  No, 92-1123 (Comm, on Rules and Administration).
CONGRESSIONAL RECORD, Vol, 118 (1972):

feb, 8, oonsidered and passed House,

jept.14, oonsidered and passed Senate, amended.

jept,22, Senate agreed to oonference report,

Jot, 4, House agreed to conference report.



	Front Matter
	Table of Contents
	Sections
	1:DIRECTOR’S STATEMENT
	2:EXCERPTS FROM OTA REPORTS
	3:PROGRAM DESCRIPTIONS AND ACTIVITIES
	4:TECHNOLOGY ASSESSMENT METHODS AND APPROACHES
	5:OTA ORGANIZATION AND OPERATIONS

	Appendixes
	A:STATEMENT OF THE OUTGOING CHAIRMAN, TECHNOLOGY ASSESSMENT BOARD 94TH CONGRESS, DECEMBER 1976
	B:TECHNOLOGY ASSESSMENT ADVISORY COUNCIL ACTIVITIES
	C:LIST OF ADVISORS, CONSULTANTS, PANEL MEMBERS
	D:LIST OF PUBLISHED OTA REPORTS
	E:ROSTER OF OTA PERSONNEL
	F:TECHNOLOGY ASSESSMENT ACT OF 1972


