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CHAIRMAN’S STATEMENT-
SENATOR TED STEVENS

The Office of Technology Assessment (OTA) is now a decade old.
In March 1982, the Senate Committee on Rules and Administration
held oversight hearings on the progress of OTA. Witnesses from both
the public and private sectors testified to the high quality of OTA’s prod-
ucts. The hearings demonstrated that in the last several years OTA has
developed a track record of competence. In 1982, OTA’S resources were
used by 89 different congressional committees and subcommittees, sig-
naling the usefulness of the Agency’s work.

In these days of continued pressure on the Nation’s finances, legis-
lators must have access to unbiased, timely, and understandable infor-
mation on which to base decisions about expensive technological activ-
ities. For example, OTA’s report on the Management of High-Level
Nuclear Waste was a useful reference during consideration of that
highly controversial issue in the last Congress. The Agency is current-
ly studying other topical issues for Congress such as: wetlands, natural
gas availability, U.S. world competitiveness in space, electronics, bio-
technology, and automation in the workplace.

OTA is designed to provide both Houses of Congress with unbiased
information on technological issues facing Congress. During the last
2 years, OTA’s shared staff has lessened the duplication of studies often
found in the legislative process. And OTA has done so without losing
the necessary objectivity of its work.
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VICE CHAIRMAN’S STATEMENT-
CONGRESSMAN MORRIS K. UDALL

OTA, now in its tenth year, has passed something of a milepost. I
have been a Member of its Board since OTA was established, and it
is heartening to note that bipartisan requests now come routinely from
congressional committees whose chairmen and ranking minority mem-
bers each view OTA as a key source of assistance.

Technology plays a critical role in a whole host of legislative areas:
in upgrading our national defense, in reducing our dependence on for-
eign oil, in preserving the health of our people, in boosting the produc-
tivity of our workers, in keeping America competitive in international
trade, and in providing adequate water for domestic agricultural and
industrial use. To be able to make informed decisions on technological
issues, it is essential that Congress receive unbiased information and
the best analyses available. OTA’s authorizing legislation gives it that
task. In addition, OTA is charged with keeping Congress abreast of
emerging sociotechnological issues. That dual role is not easy, but it
is vital.

OTA has acquired an international reputation for excellence. It is
always difficult to provide hard measures of quality, but it is surely
indicative that OTA’s reports are among GPO’s “best sellers;” commer-
cial publishers are now reprinting many OTA studies; and some have
been translated and published abroad. Media attention to OTA’s reports
has grown steadily. Foreign interest has increased rapidly. Several
countries are considering establishing agencies analogous to OTA. Most
importantly, the volume of congressional requests for OTA assistance
has risen steadily.

Several OTA assessment activities were of particular value in 1982.
The studies on transported air pollutants were frequently used by the
Senate and House committees dealing with amendments to the Clean
Air Act. OTA’s analyses about the costs and benefits of reducing pollu-
tion emissions as well as their downwind effects were heavily utilized
by committees, particularly since so much difference of opinion still
exists on these issues. Similarly, OTA’s pathfinding work on how to
proceed with management of high-level nuclear wastes was extremely
well received by both House and Senate committees. Its work had a
significant and positive influence on congressional efforts to resolve
this protracted, vexing, and most challenging issue.
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guidance and direction to the OTA Director 
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TAAC CHAIRMAN’S STATEMENT-
CHARLES N. KIMBALL

The Technology Assessment Advisory Council (TAAC) met in No-
vember 1982 for its semiannual review of OTA’s progress. This most
recent TAAC meeting was held just a decade after the creation of OTA
by Congress. A number of observers in the early 1970’s had felt that
10 years would likely be required for the agency to get into full gear,
due to the great complexity of the issues it should tackle, the lack of
existing models for technology assessment in 1972, and the difficulty
of effectively resolving conflicting information. TAAC’s impression is
that OTA is now operating with great effectiveness, utilizing informa-
tion from a diversity of sources, and producing first-rate, high-quality
products.

At its November meeting, TAAC reviewed several current projects
characteristic of OTA’s work related to technology and industrial com-
petitiveness. We found the studies to be well-organized and a good mix-
ture of present issues (international competitiveness in electronics) and
emerging opportunities (workplace automation; biotechnolgy). The re-
sults should provide broad insights into the nature of the national econ-
omy. The question of understanding structural change in the U.S. econ-
omy as it is affected by technological change, demographic change, and
Federal policies is increasingly important. Therefore, one must encour-
age OTA’s attempts to move toward an even more comprehensive ex-
amination of the future of the domestic economy.

We also reviewed the videotape OTA has produced on the Soviet gas
pipeline issue, which presents the issues, opinions, and policy options
clearly and objectively. This use of audiovisuals to supplement a for-
mal report can be very helpful in transferring a considerable amount
of information in a brief period while clarifying complicated technical
details.

Most importantly, we are reassured by the process through which
OTA carries out its studies. OTA’s use of advisory panels, its search
for all sources of expertise, and its procedure of soliciting both inter-
nal and external review of draft material provide TAAC with assurance
that final OTA products will be technically accurate and understand-
able.
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DIRECTOR’S STATEMENT-JOHN H. GIBBONS

The world is less than two decades into learning how to conduct for-
mal technology assessments. Proposals to create a U.S. Office of Tech-
nology Assessment (OTA) were widely discussed in the United States
during the 1960’s, partly due to controversy that surrounded tech-
nologies such as long-lived pesticides and the SST. The situation seemed
to be rather straightforward:

1. the world was becoming inescapably dependent on technology for
its well-being, if not its survival;

2. virtually all nations looked to technology as their main hope for
economic growth;

3. the advent of new, powerful technologies were creating a situa-
tion in which the margin for error without large penalty was get-
ting perilously thin; and

4. policymakers recognized the need to improve the means to analyze
more carefully and with greater foresight the implications (for good
and for bad) of science and the applications of technology.

Congress established OTA 10 years ago. Since then interest in tech-
nology assessment has risen both in Congress and worldwide, driven
by the necessity to gain not only a better understanding of the com-
plex issues we face but also of the plausible options to deal productive-
ly with those issues.

The “goods” and “bads” of technology have been explicitly recog-
nized for at least two millenia. More recently, but still a century ago,
Ralph Waldo Emerson captured the issue in two sentences: “Nature
never gives anything to anyone; everything is sold. It is only in the
abstractions of ideas that choice comes without consequence. ” What
is new is the present attempt to apply analytical methods from a vari-
ety of perspectives (e.g., diverse disciplines and parties of interest) to
an issue and then to synthesize and integrate the results to address the
full array of impacts.

The Shape of tbe Future

Technology assessment (as practiced by OTA) is not, and should not
be, oriented toward forecasting the future, but rather toward gaining
more reasoned information about how different policy actions could
influence or shape the future. As C. P. Snow remarked, “A sense of
the future is behind all good politics. Unless we have it, we can give
nothing—either wise or decent—to the world.”

How can one do a future-oriented technology assessment without
making forecasts or predictions? The answer is not hard. Rather than
trying to set each of many parameters at their “most likely” value and
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then forecasting a future condition, one can identify the parameters
and make alternative projections of outcomes based on different, ex-
plicit assumptions about key parameters or events. This enables one
to gain a sense of how the future could be shaped by actions taken be-
tween now and then—but not a prediction of what the future will be.

Gaining Understanding

When technology assessment was first undertaken, it was sometimes
viewed with considerable suspicion. OTA, for example, in its earlier
years had been called (not entirely with tongue-in-cheek) the “Office
of Technology Harassment. ” Fortunately, it also was labeled by some
different observers the “Office of Technical Assistance.” Such concerns
can be overcome by demonstrating—both by the process of review, and
content of the product—that advocacy and bias have been avoided. The
process of substantial involvement of diverse parties at interest, plus
extensive review and critiques of draft material helps ensure quality
and minimizes the chances for bias in the final results.

The OTA Approach

A great advantage of OTA is the fact that its framers were able, by
taking advantage of the structure of American political parties and the
separate establishment of executive and legislative branches, to craft
a strictly bicameral and bipartisan organization. Such a procedure is
not readily adaptable to other forms of government. However, it ap-
pears that most of the procedures employed by OTA are, to a very large
degree, widely transferable. This includes the use of external advisers,
reviewers, and contractors to supplement an in-house analytical staff,
in a well-tested process of focusing the best minds and using the best
information available on issues. The OTA staff structures the work, ana-
lyzes and integrates the individual tasks of the study, writes the report,
and is involved in the extended process of delivering the information
(publications, briefings, testimony) to the policy decisionmakers.

Common Issues and Concerns
Sociotechnical problems faced by the world’s industrialized nations

are very similar in nature. Assessments commonly encountered in dif-
ferent countries include energy (supplies, wastes, and utilization); envi-
ronment (air pollution, water supplies); innovation and competitiveness
as influenced by technology (electronics, steel, agriculture, space); auto-
mation in production and service industries (automobiles, finance); and
health care (costs and benefits), to name a few. In other words, they
have to do with the constant struggle, independent of political struc-
ture, of societies to achieve and maintain their wants and needs. The
analytical methods used to investigate these issues are comparable from
one country to another, and there is much to gain by sharing successes
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and shortcomings. The actual transfer and use of results in the political
decision process also has many similarities among nations, but it is clear
that the process must be carefully and individually tailored to the au-
dience. One reason for this is that policymaking is a very delicate and
complex process, frequently relying on personal interactions. Unless
the results of technology assessments can be transformed into a for-
mat that is compatible with the realities and workings of the policy deci-
sion world, one cannot hope that the work will have much direct value.

Communication of Findings

The translation and communication of the results of a technology
assessment is a challenging process. Results must be laid out carefully
in terms of findings and conclusions, but the relevant policy choices
should be discussed in terms of options and alternatives in a way that
does not preempt those charged with actually making choices and deci-
sions. The line between findings and conclusions versus recommen-
dations can be fine but the distinction must always be made. Several
examples from OTA’s past experience might help to illustrate this point:

●

●

●

●

In a study of Government vaccine immunization programs, OTA
found evidence strongly confirming this approach to be cost effec-
tive as a public health measure. While no specific “recommenda-
tion” was made by OTA, Congress decided to act on the basis of
those facts.
OTA examined Soviet energy production and resolved apparent
earlier conflicts over projected supplies. It also identified natural
gas exports to Western Europe as a key issue. The assessment
pointed out the limited utility of the United States taking unilateral
action to try to stop the Soviet gas pipeline.
In an analysis of alternative basing modes for the MX missile, a
number of specific findings were made about relative strengths and
weaknesses of different basing options. - As a consequence, one
could favor one or another (or none) of the alternatives depending
on the relative degree of importance one placed on such parameters
as sensitivity of vulnerability to technological change, time needed
to deploy, and cost. Thus, the study did not recommend just one
alternative but allowed decisionmakers to make choices on the basis
of their own explicit policy judgments.
During the process of examining the issue of high-level commer-
cial nuclear waste disposal, OTA discovered a series of interlocking
steps that, if taken together, seemed to point to a way to resolve
this multidecade problem. In this study, the plausible “options”
were so few, and the views of widely different parties of interest
so strongly developed, that OTA’s findings and conclusions did
point more to a single integrated plan for action than to a set of
different alternatives. Some policymakers have expressed their
opinion that more assessments such as this are needed.
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Where We Are Going

Information derived from OTA assessment analyses must be pack-
aged carefully, keeping clearly in mind the needs of the ultimate cus-
tomer. While the nominal completion of an assessment is the publica-
tion of a formal report, the actual delivery of the results of a technology
assessment is most effective when it consists of a process, extending
over time and containing a variety of forms both written and oral. This
fact underscores the value of having a full-time staff located close to
the seat of government that can effectively gather, integrate, translate,
and deliver information.

While the news of late seems to be mostly good in terms of the per-
ceived value of technology assessment to policy decisionmakers, there
is little room for complacency. First of all, the need for more socially
adaptable technology—to respond to the burgeoning challenges of eco-
nomic growth, avoidance of international conflicts, environmental im-
provement, and social equity and justice—has never been greater. As
this process accelerates and as increasingly powerful technologies are
developed, we encounter narrowing margins for error. There are
critical errors in these areas whose cost can be enormous. Hence, the
methods of analysis and means of delivery of technology cannot afford
to be merely good—they must be very good and constantly improved.

Second, the time allowed for policy decisionmaking in most cultures
is characteristically shorter than the time inherently required for the
kind of careful and comprehensive analysis as characterized in a tech-
nology assessment. Answers are usually needed very quickly by deci-
sionmakers after the questions are identified. That can result in super-
ficial responses unless the questions can be anticipated with sufficient
leadtime to enable thoughtful analysis to occur before the answers are
needed. Therefore, we must continue to work in two areas reIated to
timeliness: 1) develop ways to do a better job of anticipating the policy
debate, preferably 2 years or more in advance, and to scope the analysis
so that it can be carried out in time; and 2) develop ways to provide
decisionmakers with timely information drawn from an ongoing assess-
ment while still continuing the analysis. Obviously, such information
cannot be as comprehensive as that from a completed project, but a
fundamental lesson that technology assessment practitioners must
understand is the extraordinary time-value of information in the policy
decision process.

Finally more attention needs to be given to the integration of results
from interrelated groups of assessments. For example, one can do
separate assessments of the impacts of energy development, agriculture,
industrial and population growth, or defense activities on water and



IO ● Annual Report to the Congress for 1982

other resource demands in the Southwestern United States. But what
of their combined impacts? Integration is essential if we are to gain
a clear perspective of the relationship and tradeoffs among major na-
tional goals and priorities. To do so requires a high level of synthesis
of information—a notoriously difficult thing to do. But, as a wife re-
sponded to her husband’s complaint about growing old: “consider the
alternative. ”



Section M.-Year in Review

The assessments carried out by OTA cover a wide spectrum of
major issues that Congress and the country are facing. They ex-
amine a broad range of policy options and their potential impacts.
To provide examples of the breadth and depth of OTA’s work, a
brief summary of each report, published by the Office in 1982 are
presented in this section. Also included are synopses of Back-
ground Papers and Technical Memoranda issued by OTA on spe-
cific subjects analyzed in recent OTA reports or on projects in prog-
ress at OTA. Background Papers and Technical Memoranda are
neither reviewed nor approved by the Technology Assessment
Board.

The reader is cautioned that these are synopses of reports. They
do not cover the full range of options considered or all of the find-
ings presented in any individual report.

Technology and Handicapped People

Technology’s great potential for aiding disabled people has not been
fulfilled. There are numerous problems related to the development and

distribution of assistive technologies, and
many of them could be avoided or lessened.
The most serious barriers to the effective use
of technology are social ones—e.g., inconsist-
ent and often inadequate financing for the ac-
quisition or use of technologies, conflicting
and ill-defined goals, and uncoordinated pub-
lic programs.

Despite problems, technology is a pervasive
and critical influence in the life of every
disabled person. More disabled people have
access to more technologies than ever before.
Emerging and future technologies hold even
greater promise.

OTA highlights the necessity of considering not only the individuals
with disabilities but also the environments in which they function. A
disability results in a handicap when the disabled person interacts with
the physical and social environments. Use of a wheelchair due to a dis-
ability, for example, becomes a handicap when the environment (trans-
portation, worksite, employer attitudes) is not compatible with a wheel-
chair.

OTA presents policy options for Congress that might lessen problems
in the development, distribution, and use of technologies. The report

11
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contains a range of options in five issue areas: consumer involvement,
production and marketing of technologies, evaluation of current and
emerging technologies, financial barriers to technology acquisition or
use, and personnel availability.

Disability-related research and development (R&D) is highly innova-
tive. Advances in solid-state electronics, other communications and in-
formation technologies, biomedical knowledge, and new alloys provide
dramatic new possibilities. The U.S. Government spends approximately
$66 million a year on R&D related to technologies for disabilities. These
expenditures, however, are equal to only a small percentage of the social
costs due to disability—e.g., payments to support the income of dis-
abled people are 500 times greater than the Federal investment in R&D.

A focused and adequately funded program to evaluate technologies
is needed, especially in view of the increased pace of technological in-
novation in this area. Evaluation is often performed in an oversimpli-
fied fashion with insufficient funding. Because evaluations frequently
do not systematically use criteria such as reliability, cost, repairabili-
ty, or reimbursement status, their utility is reduced.

For diffusion and marketing of technologies, the public-private sec-
tor relationship is particularly important. There are several examples
of products developed under a Federal R&D program that have been
subsequently marketed by private firms. Yet these successes appear to
be exceptions; the market is ill-defined, disability-related technologies
often do not appear financially viable, and financing or reimbursement
systems sometimes provide disincentives to the marketing of certain
types of technologies.

Over 100 Federal and other programs enhance or support the use
of technologies by disabled people. Such programs include income
maintenance, health care, social services, educational services, voca-
tional rehabilitation, and independent living services. Issues related to
the use of technologies include coordination of services, eligibility deter-
mination, device maintenance, consumer involvement, and shortage
of providers.
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Impacts of Technology on U.S. Cropland and
Rangoland Productivity

Agricultural production need not be harmful to the quality of the land.
On the contrary, production and conservation can be compatible, even

on marginal land, if appropriate production
technologies are developed and used.

Nonetheless, certain processes that harm
the land’s long-term productivity, especially
erosion, are widespread and serious. Every
year, U.S. cropland erodes at an average rate
of 7 tons per acre. Yet soil is thought to form
at a rate of only one-half ton or less per acre
annually. Thus, it seems that America’s agri-
cultural land is eroding more than 10 times
faster than it is forming.

Other processes related to agriculture also
damage the productivity of the Nation’s crop-
lands and rangelands, including compaction,

inadequate drainage, salinization, livestock mismanagement, ground
water depletion, and land subsidence. However, data on the causes,
consequences, and solutions for these problems are generally inade-
quate.

On the whole, U.S. land productivity is deteriorating gradually. But
neither the problems nor the potential solutions can be broadly gener-
alized. Both the degradation problems and the technological solutions
are largely site-specific. If Federal policy is to be effective in preserv-
ing and enhancing land productivity, it must accommodate the Nation’s
great regionaI and local diversity.

For most agricultural land, technologies exist that can foster high pro-
duction while maintaining land quality without sacrificing short-term
profit potential, The most important new technologies to control ero-
sion in the near future will be methods and equipment designed to min-
imize tillage on row and small grain cropland—i.e., technologies that
also maintain or enhance farm profits.

There are some particularly fragile lands, however, where no such
technologies are currently available. These lands are used for agricul-
ture because it is profitable, with existing technologies, markets, and
policies, to “mine” the land’s inherent productivity as if it were a non-
renewable resource.

In recent years, losses in land productivity have been masked by grad-
ual increases in capital inputs such as fertilizers, pesticides, and im-
proved crop varieties, As the cost of these inputs rises and productivi-
ty losses become more severe, it will become increasingly difficult to
sustain production on depleted agricultural land.

Federal agricultural programs have had mixed effects on resource
conservation. While such programs intentionally or unintentionally af-

17-454 0 - 83 - ‘2
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feet the natural resource base, they generally have not been designed
to provide collateral conservation benefits. Little work, in fact, has ever
been done to analyze the interrelationships between agricultural policies
and conservation.

Agricultural policymakers today face problems quite different from
those of the past. When agricultural programs supported prices primari-
ly by keeping land out of crop production, no major effort was required
to integrate production and conservation policies. Now, with economic
goals shifting to full production, additional erosion-prone or otherwise
fragile land is coming into use. This makes the need to integrate pro-
duction and conservation much more significant.

Opportunities for congressional action to improve land productivity
occur in five policy areas: 1) integrating conservation policy with eco-
nomic policy, 2) improving the effectiveness of Federal conservation
programs, 3) enhancing Federal capabilities to develop innovative
technologies, 4) reducing pressure on fragile lands, and 5) encourag-
ing State initiatives.

Energy Efficiency Of Buildings in Cities

By 2000, up to 7 Quads per year (equivalent to 3.5 million barrels of
oil per day for 365 days) of energy savings is technically possible from

investments in the energy efficiency of build-
ings found in cities. On the average these in-
vestments are likely to earn a high rate of
return.

Existing technology for retrofits to the build-
ing shell, space heating and cooling, hot
water, and lighting systems is already suffi-
cient to achieve sizable savings, although op-
portunities remain for technological develop-
ment. The effectiveness of retrofit measures
depends on only a few building characteris-
tics: size, use, wall and roof type, and type of
mechanical system. For almost all building
types, 70 to 80 percent of all potential savings

will come from retrofits that pay back in 2 to 7 years.
About one-third of this savings potential will occur if current market

conditions persist. Several categories of building owners have already
installed or are planning to install retrofits that payback in 3 to 7 years.
Owners investing in their buildings include institutional owners such
as insurance companies and pension funds, corporations, and national-
ly syndicated partnerships. All have good access to equity capital, reli-
able professional advice on retrofits, and a long holding strategy for
their buildings.

Two-thirds of the savings potential, on the other hand, is not now
likely to be realized. The vast majority of building owners are individ-
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uals and small local partnerships who, by and large, are limiting retro-
fits to those that pay back in 1 or 2 years.

One reason is poor access to long-term financing. For most types of
commercial and multifamily building owners, loans for property im-
provement (including energy retrofit) are only available at high interest
rates (2 points above prime) and short terms (less than 2 years). Debt
service on such loans for energy retrofits far exceeds the value of the
first year’s energy savings for all options except retrofits with a 1- to
2-year payback.

Another concern is the difficulty of predicting actual energy savings
from a retrofit. The range can be 50 to 70 percent above or below predic-
tions. Variability of energy savings from building to building is due part-
ly to the uniqueness of each structure (including previous retrofits) and
the influence of building maintenance and occupants behavior. Diffi-
culty of prediction is exacerbated by the lack of reliable data on actual
retrofit results.

In some cities, private companies are effectively marketing retrofits
to small numbers of building owners. Only a handful of companies,
however, have offered either retrofit financing or savings guarantees.
Financial and regulatory considerations are limiting utility involvement
in large-scale retrofit. OTA’s analysis, including case studies of public
and private energy efforts in five cities, also showed that large-scale
retrofit would receive high priority in only a few cities.

Three possible options for the Federal Government are: 1) no interven-
tion, letting the private sector develop and market the retrofit options;
2) small Federal market assistance role to improve technology and the
predictability of energy savings from retrofit; and 3) large active Federal
role to improve retrofit predictability and also provide financing sub-
sidies to lower interest rates slightly and lengthen loan terms sub-
stantially.
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Informational Technology and its Impact on
American Education

The “information revolution” is profoundly affecting American ed-
ucation and training—creating new demands for instructional services

and, at the same time, providing new oppor-
tunities for the improvement and delivery of
such services. Whether or not new informa-
tion technologies will fulfill their potential will
depend, in part, on the kinds of actions that
the Federal Government takes.

Explosive developments in new computer
and communication technologies and their in-
tegration into complex national, and even
worldwide, information systems have trans-
formed the information industry into a major
component of the U.S. economy. Many firms
involved with producing and selling informa-
tion and information technology are large,

and rapidly growing. Moreover, business, in general, is beginning to
treat information as an important economic resource and, like land,
labor, and capital, as a factor of production.

This revolution is creating new demands on individuals, constantly
changing what they must know and the skills that they must have to
participate fully in society as both citizens and workers. Further automa-
tion and the continuing shift to an information economy will create
a greater demand for, and place a greater premium on, basic literacy
and an understanding of technology, Individuals will have to be con-
tinually educated and retrained. Lifelong education will become the
norm,

Many of the institutions that have traditionally been responsible for
educational services—public schools, libraries, and museums—may be
unable or unwilling to adapt to meet these changing educational needs,
Faced with a decline in the level of economic, social, and political
resources at their disposal, many of them are having to curtail some
of the services they provide. On the other hand, new profitmaking in-
stitutions are emerging to take advantage of the developing market for
special kinds of educational services. As educational services are in-
creasingly provided in the marketplace, some national educational goals
may not be met and some educational benefits may become less acces-
sible to all.

The new information technologies can help all educational institu-
tions to meet the new demands. They include direct broadcast satellites,
two-way interactive cable, low-power broadcasting, personal and hand-
held computers, television, video disks, and video tape cassettes, Many
are already being effectively used in education and training. Experience
with them proves that they can be cost effective, versatile, and are capa-
ble of being used in a variety of institutional settings. They can be used
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to extend education to those who have previously been denied it due
to age or geographical location, socioeconomic background or physical
condition, They can be interactive and engaging.

Notwithstanding the potential benefits of educational technologies,
OTA has identified a number of institutional barriers to their use—
among the their high initial cost, the lack of high quality programing,
and the dearth of local personnel with adequate training. Experience
shows that some of these barriers can be overcome if the technologies
are carefully integrated into their social and institutional environments.
Since public institutions may find it more difficult than profitmaking
institutions to overcome these barriers, Federal action may be required
to assure that the benefits of educational technologies are accessible
to them.

Information technologies will be increasingly used for educational
purposes. Since relatively little is known about the long-term effects
on learning of substituting information technologies for more traditional
teaching methods, additional research needs to be focused on this
question.

Congress could take a number of specific actions to affect the develop-
ment, educational application, and distribution of information
technologies. For example, it might provide tax incentives for dona-
tions of computers to schools, fund teacher training programs, or sup-
port and encourage the production of high quality and economical cur-
riculum software. But such an approach would address only a single
aspect of the problem and may generate undesirable and unexpected
side effects. If this is to be avoided, a broader approach, which takes
into account the changing needs for education and training, considera-
tions of equity, and changing institutional roles, will be required.
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Increased Automibile Fuel Efficiencya n d  S y n t h e t i c  F u e l s :
Alternative for Reducing Oil Imports

Even with moderate increases in auto fuel efficiency, moderate suc-
cess at developing a synthetic fuels industry, and projected reductions

in the stationary (nontransportation) uses of
fuel oil, U.S. net petroleum imports could still
exceed 4 million barrels per day (MMB/D] by
2000 (1981 imports averaged 5.4 MMB/D).
Only with vigorous promotion and fortuitous
technical success in all three options could the
United States expect to eliminate imports
before 2010.

OTA’s detailed assessment of two of these
alternatives-increased automobile efficiency
and synfuels production—showed that projec-
tions of their contribution to import reduction
vary over a wide range. For both alternatives,
the higher projection is technically feasible

but improbable. In particular, the synfuel upper limit would require
a “war mobilization” effort, and production of even 1 MMB/D by 2000
is unlikely without the kinds of incentives offered by the Synthetic Fuels
Corporation.

Projections: Average new car fuel efficiency by 2000 is likely to be
at least 45 mpg but could range as high as 80 mpg, depending on the
success of technical developments, demand for fuel efficiency, and the
size mix of cars sold. Depending on the actual fuel efficiencies achieved,
automobile fuel consumption in 2000 could be 1.3 to 2.1 MMB/D, com-
pared with 4.3 MMB/D in 1980. Production of synthetic transportation
fuels could range from negligible levels of 5 MMB/D by 2000, depend-
ing on the technical success of the first commercial plants, the level
of Federal support and the comparative costs of synthetic and conven-
tional fuels. By 1990, the U.S. Department of Energy projects stationary
uses of fuel oil at 2.6 MMB/D. By 2000, 60 to 100 percent (1.5 to 2.6
MMB/D) of the remaining stationary fuel oil use could be displaced,
depending on the ability and willingness of individuals and businesses
to invest in conservation and fuel switching, and on successfully over-
coming technical obstacles.

Costs: During the 1980’s, efforts to reduce stationary oil use and to
increase new-car fuel efficiency to at least 35 to 45 mpg by 1990 are
likely to require less capital investment per barrel per day (B/D) of oil
displaced than will synfuel production. However, in the 1990’s, fur-
ther increases in automobile fuel efficiency, synthetic fuels production,
and further reductions in stationary uses of fuel oil all appear to re-
quire comparable investments—about $50,000 to $150,000 per equiva-
lent B/D. Because the uncertainties in these cost estimates probably can-
not be reduced to significantly lower levels before substantial invest-
ments are made, national decisions favoring one option over another
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for the 1990’s cannot now be made simply on the basis of differentials
in investment cost but require examination of other factors.

Safety and Environment: Vehicle size reductions associated with in-
creased auto efficiency can cause increases in crash-related injuries
and deaths. Improved safety design and greater seatbelt usage could
offset this impact. For synfuels, important environmental damage can
result from extensive coal and oil shale mining and, potentially, from
release of toxic substances formed in the production process. Although
such releases should be preventable, remaining regulatory gaps and
scientific uncertainties prevent complacency.

Socioeconomic: Rapid increase in auto fuel efficiency will require
accelerated rates of capital investment in the auto industry and may
be accompanied by an accelerated demand shift towards smaller cars—a
market where U.S. manufacturers historically have been weak com-
petitors. These investments also are likely to speed the deployment of
labor-saving technologies in the replacement of existing manufactur-
ing facilities. Production by domestic and auto firms is likely to shift
away from the North-Central region to other regions of the United States
and to foreign countries unless countered by Government policies or
production cost changes.

Rapid local population changes during synfuel plant construction and
startup can lead to disruption or failure of social services in sparsely
populated coal and oil shale regions. Accelerated development of a syn-
fuels industry could also encourage the adoption of near-term technol-
ogies that may be more expensive in the long run than other synfuels
options. Although from a national perspective water requirements for
a large synfuels industry are small, hydrologic, institutional, and legal
uncertainties prevent an unqualified conclusion about the availability
of sufficient water, particularly in the West.
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Strategies for Medical Technology Assessment

The Nation’s current policies and processes for assessing medical
technologies are inadequate to ensure that these technologies are ap-

propriately used. A more integrated system of
assessing medical technologies and spreading
information about their safety, effectiveness,
costs, and social effects is needed.

The Food and Drug Administration (FDA)
has for many years regulated the safety and
efficacy of new prescription drugs through its
premarketing approval process, and since
1976 has regulated certain classes of medical
devices. However, neither FDA nor any other
agency systematically collects information on
the incidence of long-term or rare adverse
reactions to drugs approved for marketing.

New medical and surgical procedures gen-
erally originate within medical practice and are not subject to pre-
marketing approval.

The excessive or inappropriate use of medical technologies con-
tributes significantly to the rising costs of medical care. One problem
is the lack of criteria for appropriate use on which to base reimburse-
ment decisions. In the absence of such information, third-party payers
such as Blue Cross/Blue Shield, Medicare, and Medicaid may reimburse
for technologies that are not appropriately used. Furthermore, some
medical and surgical procedures may become widespread before their
safety and efficacy are determined.

The current system of medical technology assessment has major defi-
ciencies in four areas: 1) identifying technologies needing assessment;
2) testing technologies to develop reliable information about their health
and economic effects; 3) coordinating and synthesizing information;
and 4) distributing information to Federal agencies, health care pro-
viders, third-party payers, and patients.

These deficiencies could be addressed through legislation or congres-
sional oversight. Through oversight, for example, Congress could ex-
amine how Federal research agencies (e.g., the National Institutes of
Health or the Office of Research and Demonstrations of the Health Care
Financing Administration (HCFA)) might better identify technologies
in need of assessment. In the area of testing, Congress could change
statutes to allow HCFA, under the Medicare and Medicaid programs,
to reimburse for the use of experimental technologies in return for the
resulting clinical data. With regard to synthesizing information, Con-
gress could explore why research evidence is not better evaluated by
HCFA, its carriers and fiscal intermediaries when making reimburse-
ment decisions, and by Professional Standards Review Organizations
(PSROs) when setting standards for care. In the area of distributing in-
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formation, Congress could encourage the National Library of Medicine
to expand its literature base to include more government research
reports and other nonserial literature.

Most importantly, a more integrated system of developing and dis-
tributing information about medical technologies is needed. One of the
challenges is to devise a system that will meet the information needs
of public and private parties, but will not hinder the innovation proc-
ess. Legislative options include granting a charter to a public/private
organization such as the Institute of Medicine to undertake technology
assessment activities, or restoring funding for the National Center for
Health Care Technology (NCHCT). As an alternative to legislative ini-
tiatives, Congress could hold oversight hearings to signal its intent that
the Secretary of Health and Human Services should use existing author-
ities to develop a more integrated system of medical technology assess-
ment, to endorse and encourage executive branch refunding of the
NCHCT for that purpose, or to encourage the private sector (e.g., in-
surance companies) to take the lead in assessments.

Civilian Space Policy and Applications

Foreign competition is beginning to threaten U.S. leadership in com-
mercially profitable space technologies. As developing European and

For the past 25 years,

Japanese systems become operational, the
United States stands to lose significant rev-
enues as well as prestige and influence. The
situation is aggravated by the absence of over-
all agreement within the Federal Government
about the future direction or scope of the U.S.
civilian space program. The need to increase
the program’s effectiveness is an essential part
of the broader problem of maintaining or re-
gaining U.S. leadership in all aerospace and
high-technology industries. The U.S. civilian
space program is technologically capable, but
it must develop more flexible policies and in-
stitutions to meet changing conditions.

the United States has been the acknowledged
world leader in developing and using space technology for civilian ap-
plications in the private sector and Government. However, increasing
institutional and fiscal constraints, as well as the growth of foreign com-
petition, present Congress with four key issues: What are the appro-
priate roles of the Federal Government and of private industry in fund-
ing or otherwise encouraging civilian space applications research, de-
velopment, and demonstration? What entities should operate space sys-
tems once they are developed and demonstrated? What is the most pro-
ductive relationship between the civilian and the rapidly expanding
military space programs? What major new space projects, if any, should
the United States embark on after the space shuttle?
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In order to increase the value of space to the United States, it is im-
portant for the Government to enlist a greater share of private resources
in space technology by developing innovative institutional mechanisms
and incentives. In particular, it is critical to continue and encourage
the transfer of federally developed technology to the private sector once
significant commercial potential has been established. However, the
Government continues to play a crucial role in at least four areas that
are essential to the Nation’s future in space: contribution to basic re-
search and development (R&D); support of space science; provision of
public goods and services; and regulation/coordination of national ef-
forts, particularly with respect to international agreements.

OTA examined four space applications technologies that illustrate
both the realities of foreign competition and the challenge of Govern-
ment/industry interaction:

Satellite communications. The National Aeronautics and Space
Administration has conducted important research in two advanced
communications technologies, 30/20 GHz systems and large com-
munications platforms, but neither has been funded for demonstra-
tion. Although foreign 30/20 GHz systems are already being
developed, the U.S. private sector has maintained that it cannot
take the lead in such risky projects.
Land remote sensing (sensing of the Earth’s surface from space).
There is presently no Federal commitment to provide data to U.S.
and foreign users beyond the mid-1980’s. Nor is the private sector
willing to provide data continuity, leaving the field open to
France’s well-advanced SPOT remote-sensing system.
Space transportation. The costs and timetable for the shuttle system
remain uncertain. In addition, the small number of projected shut-
tle flights, and the high costs for U.S. expendable, have already
caused U.S. business to purchase launch services from France’s
Arianespace.
Materials processing. Determining the economic feasibility of man-
ufacturing high-value, low-volume products in space will require
considerable R&D by the Government and the private sector. Both
Europe and Japan are pursuing extensive long-term research.

More effective use of our substantial institutional, technical, and man-
agerial assets would require several changes. Among them are:

closer civilian-military planning, including emphasis on technol-
ogy transfer, and possible joint management and funding of com-
mon interest projects, where appropriate;
establishment of a high-level multirepresentative body to coor-
dinate Federal space policy;
selected new international cooperative ventures, particularly in
remote sensing; and
reassertion of congressional leadership prerogatives and oversight
direction.
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A lay consideration for the future development of outer space is that
it will continue to both push and be pulled by private sector involve-
ment.

Airport and Air Traffic Control System

Present congestion and delay result mostly from the concentration
of air traffic at a few major hubs. Changes in air traffic control equip-

AIRPORT AND
AIR TRAFFIC
CONTROL SYSTEM

ment or procedures would allow some in-
creases in the utilization of available capacity,
but technology is only one form of response
to the problems of congestion. The others are
economic and regulatory. In the short term,
congested airports find it more helpful to use
demand management measures such as peak-
hour landing fees, slot allocation quotas, or ac-
cess restrictions in order to shift traffic to
times or places where it can be handled more
effectively.

The traffic and slot restrictions that the
Federal Aviation Administration placed on
busy hubs and en route centers following the

Professional Air Traffic Controllers Organization strike in 1981 already
impose this kind of demand management or flow control on the entire
system. The report points out that these restrictions, which will remain
in effect until 1984 and possibly later, raise a more fundamental policy
issue: can the Nation continue its past practice of making investments
to accommodate aviation growth wherever and whenever it occurs; or
is growth to be managed and directed so as to make economical use
of existing resources and capacity.



24 . Annual Report to the Congress for 1982

World Population and Fertility Planning Technologies

More than 20 new or improved contraceptive methods will be
available in the next decade. The new methods will meet an important

need in the United States and other developed
countries, and will play a critical role in the
developing world, where rapid population
growth is now widely acknowledged to be a
significant problem.

But the “ideal” contraceptive is likely to re-
main elusive; it would have to be completely
effective in preventing pregnancy; have no
harmful effects; be fully reversible; simple and
inexpensive to produce and use, be acceptable
to all governments, cultures, and religious
groups; and fit the needs of all potential users
at all stages of their reproductive lives. No
such method exists or is expected to be devel-

oped. A more realistic goal is for each country to have enough tech-
nologies appropriate for local conditions and standards so that each
couple has access to at least one that meets that couple’s current needs.

Rapid population growth in the developing world is expected to ac-
count for nearly 92 percent of the projected increase in world popula-
tion by 2000. It is seriously hampering efforts to raise living standards
in these nations, which face high rates of disease and infant mortality,
serious problems of food distribution, and severe shortages of jobs,
housing, and educational opportunities.

Three-quarters of all developing country population growth in the
next 18 years is projected to take place in just 18 countries, led by India,
China, Brazil, Nigeria, Indonesia, Bangladesh, Pakistan, Mexico, and
the Philippines.

Birth rates are falling in most of these nations, particularly in those
with strong family planning programs. But the huge momentum for
future growth generated by the rapidly falling death rates and continu-
ing high birth rates of the recent past is expected to boost the yearly
increase in world numbers from 80 million this year to 95 million an-
nually by the end of the century.

All current fertility planning methods have a greater benefit than risk
for the vast majority of women in developing countries because of the
high incidence of mortality and complications associated with pregnan-
cy and childbearing in these countries. Governments have thus increas-
ingly turned to family planning programs for their maternal and fam-
ily health benefits as well as for demographic reasons, and the propor-
tion of the world’s people living in countries that provide some sup-
port for family planning has risen from 10 percent in 1960 to about
90 percent today.
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Although current methods are far superior to those of 20 years ago,
they remain inadequate to meet the needs of users in industrialized
countries and both inadequate for and beyond the reach of most couples
in the developing world. When the lifetime requirements of couples
who want an effective, safe, reversible, easy-to-use contraceptive for
20 to 25 years of their lives are taken into account, the disparity be-
tween present technology and desires of users is greater still.

New or better steroid hormonal contraceptives likely to be available
by 1990 include safer oral contraceptives, improved long-acting injec-
tions, vaginal rings, and capsules implanted in the forearm. Chemical
analogs of one of the hormones that controls ovulation—luteinizing re-
leasing factor, or LRF—show great promise as contraceptives. LRF ana-
logs in the form of nasal sprays, injections, suppositories, or oral cap-
suIes, which could offer the advantage of monthly rather than daily
use, are likely to provide major new alternatives to the “pill.”

Improved IUDS that release copper or progestins and that would need
replacement only every 5 to 10 years will include a postpartum IUD
that can safely be inserted following delivery. Simplified methods that
a woman can use herself to accurately detect the occurrence of ovula-
tion will benefit both users of periodic abstinence or “natural family
planning” and women hoping to achieve pregnancy.

Prostaglandin analogs that induce menstruation by contracting uter-
ine muscles when administered as vaginal suppositories, and that can
also induce abortion in 90 percent of cases, are expected to be available
by 1990. New and more effective barrier devices such as one-size-fits-
all, spermicide-impregnated, and disposable diaphragms; vagina] films,
rings, and sponges; and cervical caps that can be left in place for weeks
or months are also expected by the end of the decade.

Beyond 1990, technologies for fertility planning may include a month-
ly pill or injection, vaccines for both women and men, simplified and
fully reversible sterilization procedures, LRF analogs for self-adminis-
tered induction of menstruation, and lactation-linked oral contracep-
tives for women.

The OTA report examines the U.S. role in contraceptive research,
development, and marketing, and the U.S. component of international
population assistance, which amounts to just under 4 percent of total
U.S. development assistance. Worldwide, population assistance totaled
about $1 billion in 1980, exclusive of China. The rise in numbers of
couples reaching childbearing age will increase the yearly cost of meet-
ing the need for family planning supplies and services to a minimum
of $10.7 billion in 1980 dollars by 2000, the report estimates.

Although demographers do not agree on the relative contribution of
family planning programs to reducing birth rates, there is a consensus
that stepped-up governmental efforts to provide family planning serv-
ices would make a significant difference in the world population total
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in 2000. If governments take actions to meet the need for such services,
the world total will be closer to the low projection (5.9 billion) than to
the high projection (6.5 billion). The difference between the two pro-
jections—650 million people—is equivalent to adding three times the
current U.S. population to global numbers in less than 20 years.

The study also covers the implications of current population growth,
the determinants of fertility change, the factors that influence the ac-
ceptance, distribution, and use of fertility planning technologies in
developing countries, and identifies related issues and options for con-
gressional consideration.

Radiofrequency USe and Managememt: Impacts From the
World AdministratIve Radio Conference of 1979

A coordinated and consistent national policy is essential to enable
the United States to effectively address critical international and do-

mestic telecommunication issues. However,
there is no clear responsibility and account-
ability for telecommunication policy in the
U.S. Government. Lack of appreciation and
concern for telecommunication issues at the
top decisionmaking levels of Government and
industry has resulted in a failure to assign suf-
ficient importance to telecommunication mat-
ters, including radio spectrum management
and negotiation at international conferences.

Telecommunication systems are vital to
U.S. economic strength and national securi-
ty. With its technological proficiency, the
United States has, in the past, been able to de-

velop domestic telecommunication systems apart from the activities
of other countries. However, U.S. requirements for access to the inter-
national radio spectrum and geostationary satellite orbit locations are
expanding. At the same time, the international mechanism which has
successfully managed the allocation of radio spectrum and allowed in-
terference-free operation is coming under stress. This stems from the
sharply increased demand for communication services and the resulting
congestion in economically attractive parts of the radio spectrum.

The second general World Administrative Radio Conference (WARC-
79) was convened in 1979 under the auspices of the International Tele-
communication Union (ITU), a United Nations agency responsible for
achieving agreement among nations in the use of telecommunications.
The Final Acts of WARC-79 are to be submitted to the U.S. Senate for
advice and consent to ratification. The majority of decisions relating
to technical and operational issues and the international allocation of
radio spectrum were acceptable to the United States. It is far from cer-
tain, however, that equally satisfactory outcomes can be achieved in
future negotiations.
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The Final Acts of WARC-79 reflect the rapidly growing differences
among nations over the use of the radio spectrum and related satellite
orbit capacity. The struggle for influence will continue at future con-
ferences, such as the 10 major ITU international conferences sched-
uled over the next 7 years. If the United States is to contribute to a sat-
isfactory resolution of international differences, U.S. Government and
industry need to examine alternative means for coordinating and man-
aging global use of the radio spectrum. Regardless of what means are
implemented, the United States must begin to develop policies now that
will assure that international telecommunication decisions do not
jeopardize its political, economic, and national security interests.

Air Service to Small Communities

Air service to small communities is presently undergoing a rapid and
sometimes disruptive transition from regulation to deregulation. Ulti-

mately, future service will depend on the abil-
ity of commuter airlines to provide competi-
tive service in short-haul markets. This in turn
depends partly on the introduction of a new
generation of cost-cutting commuter aircraft.

Scheduled passenger air service provides
small communities with access to the Nation’s
primary air transportation network and plays
an important part in local economic develop-
ment. Between 1960 and 1978, however, 187
communities were dropped from regulated
airline routes. To address this problem, the
Airline Deregulation Act of 1978 guaranteed
continued air service for 10 years to eligible

communities, with direct Federal subsidy if necessary .-The Civil Aero-
nautics Board established the Essential Air Service (EAS) program to
implement this guarantee.

Changes in air service patterns since 1978 suggest that many small-
and medium-size cities, and some States and regions, have not benefited
equally from recent improvements in domestic air service, Communities
in at least 34 States have appealed their EAS determinations, which
they feel do not provide for adequate levels of service to maintain or
develop markets in small communities. Supporters of EAS respond that
it has protected eligible communities, that it was not intended to be
a market-development program, and that the cost of such a program
would be prohibitive.

Even before 1978 regulated carriers had been replaced in many mar-
kets by unregulated, unsubsidized commuter airlines whose smaller air-
craft and lower operating costs were better suited to low-density, short-
haul air service. Since deregulation, commuters have replaced larger
carriers in over 132 EAS-eligible communities and have also reentered
previously abandoned markets.
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Commuter airlines have added 1,000 aircraft to their fleets since 1965,
and current projections indicate a worldwide market for as many as
8,000 new commuter aircraft by 2000 ($1 billion per year). However,
few of the commuter aircraft under development are American, and
most of these are derivatives of current-technology aircraft. This has
raised questions about a loss of traditional U.S. technology lead and
about the competitiveness of U.S. manufacturers, not only in the grow-
ing foreign market but also in holding their share of a domestic market
worth $5 billion to $10 billion in 1980 dollars.

One possible response to the needs of small communities, commuter
airlines, and aircraft manufacturers alike is the Small Transport Air-
craft Technology (STAT) program initiated by the National Aeronautics
and Space Administration (NASA) in 1978. STAT has identified poten-
tial advanced-technology applications in four areas—aerodynamics, pro-
pulsion, systems, and structures. Studies by three U.S. manufacturers
suggest that commuter aircraft incorporating these potential improve-
ments could significantly reduce fuel consumption and direct operating
and production costs.

According to NASA, a dedicated R&D program to bring these tech-
nologies to readiness for commercial development would require be-
tween 3 and 6 years and cost between $18 million and $135 million.
Some airline and aerospace observers feel that such a program would
encourage U.S. firms to develop advanced-technology commuter air-
craft, but others question whether the results of a NASA program would
in fact be used by U.S. firms.

Global Models, World Futures, and Public Policy: A Critique

Global models–computerized mathematical simulations of the
world’s physical and socioeconomic systems—have been the basis for

a number of- long-range forecasts of global
trends in population growth, resource avail-
ability, economic development, and environ-
mental conditions.

These forecasts range from guardedly op-
timistic to highly pessimistic, but they general-
ly identify the same potential problems and
arrive at roughly similar qualitative conclu-
sions about the present state of the world and
its plausible futures:

 Population and consumption cannot
grow indefinitely without eventually
causing widespread hunger and resource
scarcities, but there is no-physical reason

why the basic material needs of all the world’s people cannot be
met for the foreseeable future. These needs are not now being met
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because of unequal distribution of resources and consumption, not
because of overall physical scarcities.
While progress is notable in some areas, continuation of many
other recent trends would result in growing environmental, eco-
nomic, and political difficulties; as a result, “business as usual”
is not a likely future course. Regional problems of global concern,
such as food shortages in South Asia and perhaps Central Africa,
are far more likely than a global collapse.
The next 20 to 30 years will see a transition to a state of the world
that is qualitatively different from the present. Technological prog-
ress is expected and indeed vital, but the models suggest that social,
economic, and political changes will also be necessary.
Actions taken soon are likely to be more effective and less costly
than the same actions taken later, and cooperative long-term ap-
proaches are more beneficial for all parties than competitive short-
term strategies.
Many existing plans and agreements–particularly complex, long-
term international development programs—are based on assump-
tions about the world that are mutually inconsistent or inconsist-
ent with physical reality.

In its study, OTA surveyed four major global models and the Global
2000 study conducted by the U.S. Government. The study also examines
the Government’s use of such models and their potential usefulness
in dealing with long-range issues.

Although the accuracy and usefulness of global models are limited
by theoretical constraints and by a lack of adequate and reliable data
in some areas, global models offer several advantages over traditional
techniques of long-range analysis and policy development. As tools for
understanding complex interrelationships, they could be useful in four
areas: I) assessing the future impacts of current policies, 2) detecting
early signs of potential problems or opportunities, 3) testing a wide
range of policy alternatives, and 4) ensuring consistency between agen-
cies and between short- and long-term goals.

OTA found extensive and growing use of models by Federal agen-
cies ranging from the Department of Agriculture to the Joint Chiefs
of Staff. Steps toward improving the models could include efforts to
expand and standardize data bases and to strengthen communication
between model developers and model users in different agencies. Tech-
nical advances in methodology and validation are also desirable, but
another vital step would be to make modeling a continuing activity that
responds to the information needs of decisionmakers.

17-454 0 - 83 - 3
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Use of Models for Water Rosources Management,
Planning, and Policy

Mathematical models have significantly expanded the Nation’s ability
to manage and wisely plan the use of its water resources, and promise

even greater benefits in the future. However,
the rapidly advancing field of water resource
modeling has outstripped the capacities of
Federal, State, and local agencies to support
and effectively use these tools.

As the United States approaches full use of
its water resource, the ability to analyze the
consequences of water resource development
becomes increasingly important and difficult.
Mathematical models—most often computer-
ized—are extensively relied on to meet this
purpose. They are among the most sophisti-
cated analytic technologies available, despite
varying technical capabilities among the

many water resource issues. They are significantly improving the ac-
curacy of information on water supplies, floods and droughts, water
quality, and the economic and social consequences of water-related de-
velopment and controls.

Models can substantially reduce the cost of managing water re-
sources. For example, models are used to predict the water quality that
would result from proposed wastewater discharge, before costly treat-
ment systems are built. They assist in decisionmaking by providing in-
formation for people to interpret in light of existing laws, political and
institutional structures, and informed professional and scientific judg-
ment.

Much of the analysis presently performed to assess water resources
would not be feasible without current modeling capabilities. Models
are also relied on to perform analyses required by many of the major
Federal laws, including the Clean Water Act, the Water Resources Plan-
ning Act, and Federal flood control legislation.

The Federal Government spends approximately $50 million per year
on water-related mathematical models to help plan billions of dollars
of annual water resource investments, and help manage hundreds of
billions of dollars of existing facilities. Nonetheless, no overall strategy
for developing and using models exists within most Federal agencies.
Little effort has been made to coordinate the development, use, and
dissemination of models throughout the Federal Government, or to
assist State and local governments in using these tools. As a result, many
legislative requirements and decisionmaker needs for information are
not being met. Moreover, many water resource agencies, particularly
at State and local levels, are unaware of currently available models that
could be applied to their information needs.
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Opportunities for congressional action to improve the Nation’s water
resource analysis capabilities include:

●

●

•

modifying the mechanisms governing Federal water research to
direct adequate resources toward developing research results into
usable analytic tools;
directing individual Federal agencies to provide comprehensive
support programs for modeling and other analysis needs, both for
their own use and for use at State and local government levels; and
directing agency resources toward training in the use and inter-
pretation of models, and disseminating information about existing
water resources models.

Review of the FAA 1982 National Airspace System Plan

The 1982 National Airspace System (NAS) Plan for modernizing air
traffic control (ATC) facilities and equipment is a significant and bold

●

●

●

step compared to past Federal Aviation Ad-
ministration (FAA) efforts to chart a future
course for aviation. However, it lacks a clear
sense of priorities and provides no contingen-
cies in the event of delays or problems. It pro-
poses improvements in the en route traffic
control system, but fails to relate them to the
system as a whole and to deal with the prin-
cipal constraint on the future growth of avia-
tion—airport and terminal area capacity.

Other findings and issues identified in
OTA’s NAS Plan review are:

● FAA may be overestimating future air
traffic growth. These projections underlie

the proposed approach to and funding for enroute computer re-
placement, a decision that sets the pace and direction for overall
system modernization.
FAA’s first step in computer replacement—’’rehosting” existing
ATC software in processors which “emulate” the IBM 9020 com-
puters—runs the risk of freezing future system development. Alter-
native approaches, such as upgrading the existing computers and
beginning immediately to design a complete system of hardware,
software, and displays, could take better advantage of advances
in computer technology and provide a replacement system within
the same time frame. The cost savings could be as high as $186
million.
The NAS Plan asserts that substantial cost savings will accrue from
the planned use of advanced automation but does not provide sup-
porting analysis.
The proposed long-term ATC system improvements are generally
directed to the needs of high-altitude traffic operating under In-



●

strument Flight Rules. If carried out, they would also benefit FAA
itself in the form of manpower savings and reduced operating
costs. They do not seem as well suited to the needs of general avia-
tion and of military services.
Implementing the improvements proposed in the 1982 NAS Plan.
would more than double FAA’s budget for facilities and equipment
through 1987, compared to average annual expenditures over the
last 10 years, FAA proposes to cover 85 percent of capital in-
vestments and about half of operating costs through user fees and
a drawdown on the uncommitted Trust Fund balance. The pro-
posed user fee schedule would perpetuate the existing cross-
subsidy from airline passengers and shippers of air cargo to genera]
aviation, particularly business aviation, In addition, high user fees
may dampen the growth of aviation, thereby reducing projected
revenues,

I m p l i c a t i o n s  o f  E l e c t r o n i c  M a i l  a n d  M e s s a g e  S y s t e m s

f o r  t h e  U . S .  P o s t a l  S e r v i c e

Commercially offered electronic mail and message svstems (EMS) and
electronic funds transfer (EFT) systems will incresingly compete with

portions of the tradition] market of the U.S.
Post Service (USPS), While there is disagre~
ment on how fast EMS and EFT markets may
develop, it seems clear that two-thirds or more
of the current mainstream could be handled
electronically and that the volume of USPS.
delivered mail is likely to peak and then fall
below today’s level sometime in the 1990’s,
Any significant decline in the volume of mail
would affect future postal rates, service levels,
and labor requirements,

A key policy issue requiring congressional
attention is how USPS will participate in pro-
viding EMs services, both in the near term

and in the longer term. A USPS role in the provision of EMS services,
especially those which require delivery of hardcopy (Generation II), has
the potential to cushion some of the effects of reduction in conventional
mail volume and revenue, Since private firms are neither willing nor
able to duplicate the nationwide physical delivery structure of USPS,
any large-scale Generation II EMS service depends on USPS participa-
tion for hardcopy delivery, But beyond this, there is little consensus
on exactly what the USPS role should be.

USPS believes its participation in EMS is authorized by the Postal
Act mandate to use new facilities and equipment to improve the con-
venience, efficiency, and cost effectiveness of mail service, However,
various telecommunication and computer firms view USPS involve-
ment in EMS as the entry of a Federal agency into competition with
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private industry, raising difficult questions of ratesetting and possible
cross-subsidy. Without congressional action to provide a clear direc-
tion for USPS and to clarify or redefine regulatory boundaries, the cur-
rent controversy over USPS participation in EMS is likely to continue,
and opportunities for USPS, as well as for private telecommunication
carriers and mailers, may be lost.

USPS is already involved in Generation II EMS to a limited extent.
In January 1982, USPS introduced an electronic computer-originated
mail service, known as E-COM, in which USPS accepts letters in elec-
tronic form, converts them to hardcopy (including printing and envelop-
ing), and delivers them. A review of E-COM costs and markets is needed
in order to determine the USPS role that would be most conducive to
growth of Generation II traffic (and hence USPS mail volume) and have
the most favorable impact on USPS finances.

Congress may also wish to clarify the applicability of the Private Ex-
press Statutes to delivery of Generation H EMS hardcopy; delineate
the division of regulatory jurisdiction between the Postal Rate Com-
mission and the Federal Communications Commission; decide on the
desirability of a separate USPS entity for any EMS offering; mandate
an independent security review to ensure that adequate technical meas-
ures are in place to protect the privacy of EMS messages; and consider
amending the Postal and/or Communications Acts to provide additional
statutory privacy protection for EMS.

For the longer term, Congress will need to maintain oversight and
initiate planning on the future viability of USPS, including ways to in-
crease cooperation with the private sector (e.g., joint technical and
market tests), possible USPS use of telecommunication or all-electronic
Generation 111 EMS delivery (e.g., in rural and less populated areas)
through lease or contract with private firms, use of EMS in combina-
tion with the USPS structure to provide other Federal Government serv-
ices, and the need for adjustments in anticipation of USPS labor force
reductions.

Regardless of the USPS role in EMS, improved postal worker pro-
ductivity combined with eventual declines in conventional mail volume
is expected to lead to reductions from the present number of employees.
The USPS labor force requirement in 2000 is most likely to be down
by at least 20 to 25 percent, with some employee groups (such as mail
handlers) declining by 30 to 35 percent. The ability of USPS to handle
necessary reductions through attrition and the possible effects on
minority employment, upward mobility, employee morale, and union
contract negotiations are areas that warrant attention and study.
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Alternatives for a National Computerized
Criminal History System

Computer and communication technology has the potential to sub-
stantially improve the nationwide exchange of criminal history infor-

mation, thereby assisting criminal justice
decisions (e.g., police investigation and book-
ing, pretrial release and bail, sentencing).
However, the debate over a national compu-
terized criminal history (CCH) system has
raised difficult questions about the use and
quality of information in the system, and man-
agement and control of the system itself.
Depending on the mechanisms established to
control a national CCH system, the quality of
the records exchanged, and the standards set
for operation and use, the system could have
important implications for employment and
licensure, Federal-State relationships, and

civil and constitutional rights, as well as for public safety and the ad-
ministration of justice.

Criminal history records are used at all levels of government, by all
sectors of the criminal justice community, and increasingly by the non-
criminal justice community. There are many ways that a national CCH
system could be designed to facilitate exchange of criminal history
records. The emerging consensus among Federal and State criminal
record repository and law enforcement officials favors the Interstate
Identification Index (III) concept. Here, only Federal offender records
and an index to State offender records would be maintained at the na-
tional level, along with a national fingerprint file on criminal offenders.
Most of the building blocks for 111 are already in place. But without
Federal direction in resolving several key issues as well as some modest
Federal funding, full implementation of III would probably take many
years.

One key issue is how to devise a policy control mechanism that will
represent the interests of the law enforcement, prosecutorial, judicial,
correctional, public and private defender, and noncriminal justice sec-
tors, as well as Federal, State, and local criminal history record man-
agers and the general public. There are many possibilities, such as a
consortium of States, a Federal agency responsible for system manage-
ment (e.g, the Department of Justice or Federal Bureau of Investigation
(FBI)), an advisory policy board to that agency, and/or an independent
board.

Since 1970, Congress has expressed concern about the completeness
and accuracy of criminal history records. OTA found that record quality
has improved, but significant problems remain, especially with respect
to court disposition reporting. On the average, about one-third of court
dispositions are not being reported to State criminal record repositories,
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although individual States vary widely. Congress may wish to strength-
en current reporting requirements and/or fund efforts to improve record
quality.

Congress also has expressed concern about noncriminal use of
criminal history records (for employment and licensing and security
checks). Such use is permitted under many State and Federal statutes.
But the definitions of authorized users and policies on record dissemina-
tion vary widely among jurisdictions. This reflects in part considerable
disagreement over the value of criminal history records for noncriminal
justice purposes—especially arrest records without court disposition
or conviction information. Congress could entirely prohibit noncriminal
justice access to a national CCH system, permit such access only to
records with disposition or conviction information, or resolve existing
conflicts between and among State and Federal laws but otherwise
maintain the status quo.

Congress may wish to review the size and content of any national
index or file, establish new oversight and audit procedures to help en-
sure compliance with system standards, and provide modest Federal
funding to improve court disposition reporting and facilitate III im-
plementation. Congress also could determine whether a Department
of Justice or FBI role in the electronic interstate exchange of criminal
history records and inquiries (i.e., message switching) should be au-
thorized, request the preparation of alternative plans for the consolida-
tion of Federal criminal history functions, and consider the need for
legislation on a national CCH system.

Medical Technology Under Proposals TO Increase
Competition in Health Care

Greater competition in health care is intended to increase the cost
consciousness of physicians, hospitals, and patients, which, in turn,

could lower hospitalization rates and promote
the use of less expensive medical technolo-
gies. However, an analysis of two major strat-
egies to increase competition raises concerns
about the resulting quality of care. Both strat-
egies would also intensify the need for infor-
mation on benefits and costs of decisions con-
sumers would have to make about when to
seek care, what kind of care to seek, and
which health plan to choose.

The term “medical technology” includes
drugs, devices, medical and surgical pro-
cedures, and the organizational systems in-
volved in providing health care. Economists

and policy makers have attributed the dramatic upward spiral in health
care costs over the last 15 years to the lack of competition, or lack of
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sensitivity to price, on the part of those who buy and use medical tech-
nology.

Two strategies to promote price competition are: 1) to require that
patients pay a larger share of their medical bills (“cost sharing”), and
2) to create greater competition among organizations providing health
insurance and delivering comprehensive medical care. A change in tax
policy—making it more neutral toward medical insurance coverage—
is a key element of both approaches. Both would also cover comprehen-
sive care and catastrophic medical expenses, and subsidize premiums
or costs according to income levels.

Some of OTA’s findings in regard to greater patient cost sharing are
as follows:

Higher direct costs would discourage people from seeking medical
care and would lead those who did to use fewer and less expen-
sive services. As a result, physicians might choose less costly tech-
nologies and settings, such as outpatient care instead of hospital-
ization.
There would probably be little effect on the use of preventive tech-
nologies, because present insurance often excludes them from
coverage. Important exceptions are children in low-income fam-
ilies, who have historically made less use of preventive technologies
when paying a greater share of medical costs.
The effect on technology use and cost of coverage for catastrophic
medical expenses is unclear; fewer cases would reach the catas-
trophic limit, but those that did might be treated more intensively.
Physicians and hospitals would continue to have an incentive to
overuse technology because they would continue to receive more
revenue from its greater use. Overuse of technologies such as hos-
pitalization could cause the quality of medical care to suffer, as
often happens under present systems.

The other proposal—to increase competition among comprehensive
care organizations—relies on the organizations that deliver care to con-
trol technology use and cost as they compete for enrollees. Major find-
ings for this approach are:

●

●

●

With lower cost sharing for outpatient care that is common in pre-
paid groups, cost would not discourage people from seeking care
as much as the option to increase cost sharing would. Hospitali-
zation rates, especially for surgery, would fall for all age groups
and income levels. Changes would be expected in the innovation
and use of managerial technologies in staffing patterns, the delivery
of outpatient care, and alternative delivery systems.
Organizations would control technology use for catastrophic care
as prepaid groups do now. They would not necessarily provide
more immunizations or counseling.
There would be a concern about less than adequate quality of care,
because physicians and hospitals would have financial incentives
to limit costs, even at the expense of quality.
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Strategies to increase competition would not eliminate regulation.
Although greater dependence would be placed on individuals to decide
about the value and use of technologies, regulation would be needed
to establish an environment in which the buyers and users of medical
technology would be sensitive to price. Specific areas of policy interest
are Government’s role in consumers’ selection of plans, quality assess-
ment and assurance, consumer information, and regional distribution
of technologies.

Postamarketing Surveillance of Prescription Drugs

Current interest in prescription drug evaluation and monitoring is
focused on the premarketing approval process and the length of time
it takes for a drug to be approved by FDA. This interest is reflected
in: 1) bills before Congress to extend the patent life of drugs and other
federally regulated products by the amount of time it takes for such
products to clear the premarket approval process; 2) establishment of
a recent Congressional Commission on the Federal Drug Approval Proc-
ess; and 3) proposals to improve and speed-up the drug approval proc-
ess. However, postmarketing surveillance of drugs is also a critical
policy issue.

The issue of postmarketing surveillance of the effects of drugs has
been spotlighted only periodically. In August 1982, Eli Lilly& Co. with-
drew its new arthritis drug, Oraflex after it was banned in Great Britain
pending further investigation of evidence linking the drug to adverse
effects, including deaths. The drug had been available in Great Britain
for 2 years but available in the United States for only 3 months. A sim-
ilar withdrawal occurred in January 1980, when Smith Kline & French
withdrew its high blood pressure drug, Selacryn following reports of
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liver damage and deaths. While FDA has the authority to ban a drug
immediately as an “imminent hazard to the public health,” this power
has been used only once—in 1977, when FDA banned Phenformin a
diabetes drug.

Legislative options that could strengthen FDA’s powers in the post-
marketing period include: 1) giving FDA the power to require postmar-
keting studies; 2) giving FDA the power to restrict the distributing, dis-
pensing, and administering of a drug; and 3) changing the standard
for a drug’s immediate removal from the market from “imminent hazard
to the public health” to “unreasonable risk of illness to any segment
of the population” or some other less stringent standard. These options
could be pursued independently of any revisions in the premarketing
approval process.

The OTA report also provides guidelines for determining whether
various possible changes in the drug approval process would affect its
current capability to detect adverse drug reactions prior to a drug’s
release for marketing.
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TECHNICAL MEMORANDUMS AND BACKGROUND PAPERS

Technology Transfer at the National Institutes of Health
(Technical Memorandum)

This Technical Memorandum examines the current technology trans-
fer and assessment activities of the National Institutes of Health (NIH).

,

The timely transfer of medical technologies
from the research setting to medical practice
has important implications for the quality and
cost of health care. The Institutes of NIH are
responsible for much of the basic science
knowledge that exists and for a large share of
the evaluation of medical technologies that
takes place.

The report presents general information on
how biomedical research leads to the develop-
ment of medical technologies and how those
technologies are evaluated for their benefits
and risks and then transferred into the health
care svstem, The current state of NIH activ-

ities related to developing, evaluating, and transferring technologies is
described. The report also contains detailed examinations of two NIH
Institutes—the National Cancer Institute and the National Heart, Lung,
and Blood Institute—because of their size, importance, and the extent
of their involvement in the transfer of medical technologies.

OTA’s findings apply to medical technology transfer in general, and
are not confined to NIH. NIH was examined because it is one of the
most crucial participants in such evaluation and transfer.

The main findings are that, despite some difficulties in the timely
transfer of technologies, the most critical problems are: 1) inadequate
attention as to whether technologies being considered for transfer rest
upon a sufficient knowledge base; and 2) insufficient evaluation of the
potential benefits and risks of medical technologies prior to their
transfer.

The report concludes that NIH’s current methods for transferring
technology are appropriate. The agency disseminates information on
new technologies and funds demonstrations of their potential uses.
However, when information on the benefits and risks of technologies
to be transferred is inadequate, these processes cannot operate properly.
Thus, if NIH’s activities that provide such information—clinical trials
and consensus activities are the major examples—are to be fully effec-
tive, additional funding may be required.
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S p a c e  SC ience R e s e a rch in the United States
(Technical Memorandum )

In the view of many scientists, space science is in a state of crisis.
The future of several subdiscipline (e.g., solar and heliospheric physics,

and-X-ray an-d gamma ray astronomy) as well
as the disciplinary area of planetary science
is uncertain because of recent and proposed
budget cuts. Several major missions have been
indefinitely postponed, and funding for im-
portant interim activities such as data analysis
from previous missions is inadequate.

Unlike the manned space program, space
science has never been directed toward a par-
ticular national goal of unequivocal priority.
As a result, space science policy has been con-
ducted in a mode where the programs under-
taken are determined primarily by available
budget and only secondarily by scientific

goals. Furthermore, no base budget has ever been set to ensure that
certain scientifically critical activities are sustained.

The current practice of budgeting most flight missions as independ-
ent new starts emphasizes spectacular accomplishments, and is not
necessarily optimal for scientific progress. With a view to implement-
ing a more programmatic approach, it might be advisable to develop
an alternative budgeting strategy, in which budgets are separately estab-
lished for important continuing activities (including instrument design,
data analysis, theory, and perhaps small- to moderate-sized missions)
and for major missions (including hardware, launch, and operations).
In this way, activity that is scientific per se might be better protected
from cost overruns, whether in the high-priority manned program or
in large science missions.

International cooperation in space science activities has been fruit-
ful in the past and, for possible major missions in the future, may be
highly desirable in order to share costs. There has been, however, a
continuing problem of the United States’ changing its commitments
to international missions. Potential foreign partners are therefore reluc-
tant to enter future agreements with the United States.
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MEDLARS and Health Information PoIicy
(Technical Memorandum)

This Technical Memorandum examines the relationship between the
National Library of Medicine (NLM) and the private sector in creating

and distributing health-related information by
means of computerized bibliographic retrieval
systems. The study also examines the effec-
tiveness of NLM’s computerized system
MEDLARS (Medical Literature Analysis and
Retrieval System) in distributing health
information.

The National Library of Medicine is the Na-
tion’s principal resource for the collection,
organization, and retrieval of scientific litera-
ture in the health and biomedical fields.
MEDLARS is a complex system that main-
tains data files, provides on-line retrieval serv-
ices, and produces computer-photocomposed

publications. MEDLINE (MEDLARS on-line) is the largest “and most
extensively used of NLM’s data bases.

In its analysis of the effectiveness of MEDLARS in distributing bibli-
ographic information, OTA examined three issues: 1) the subject con-
tent of the literature cited in the MEDLARS data bases, especially
MEDLINE; 2) the coverage of nonjournal literature in the MEDLARS
data bases, particularly MEDLINE; and 3) an evaluation of the method-
ological design of articles in literature cited in the MEDLARS data
bases. OTA’s conclusion is that MEDLARS, in general, is effective in
distributing health information. Yet, there are technical limits to the
system that prevent MEDLARS from satisfying the needs of all its users.

OTA’s examination of the relationship between NLM and the private
information sector focuses primarily on the issues related to leasing
NLM’s data base tapes and the charges for on-line access to its data
bases. Some argue that MEDLARS’ subsidized prices give NLM a com-
petitive advantage, and that NLM should recover the “full costs” of
its products and services. At the same time, others claim that its low
cost aids in the dissemination of health information to all who seek
it. The debate is further complicated by the fact that “full cost recovery”
has many different interpretations.

The study concludes that the creation of MEDLINE by the Library
seems warranted by NLM’s extensive collection of biomedical materi-
als, by its legislative mandate, and on economic grounds. It is uncer-
tain taht if NLM were to stop creating MEDLINE that a new or estab-
lished private firm would produce a similare product. OTA also con-
cludes that there is no compelling reason for NLM either to continue
or to discontinue providing on-line access to MEDLINE, as opposed
to access through private information services that lease the MEDLINE
data tape.
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In drawing the proper balance between the public and private sec-
tors, OTA finds that there are insufficient data to decide, on purely tech-
nical grounds, the most efficient and effective combination of public
and private computerized health-related bibliographic activities. Argu-
ments presented by proponents or opponents seem to reflect philosophi-
cal perspectives rather than objective analysis.

OTA also finds that rapid advances in the computer and communica-
tions fields may, in the near future, profoundly alter the issues and
change the effects of current decisions on information policies and
practices.
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Air Cargo
(Background Paper)

This study is one of four parts of an OTA assessment of the economic,
environmental, and societal impacts of advances in the technology of

timates of future market

transport aircraft. It focuses on the principal
factors that could influence the future evolu-
tion of air cargo transport.

Revenues from the air cargo industry ex-
ceeded $3 billion in 1980. However, air cargo
is still dwarfed by the passenger side of the
airline business and the surface transport side
of goods movement. It totals only 11 percent
of all U.S. airline revenues and 1.4 percent of
all domestic freight revenues. Growth has
been steady and well above the gross national
product growth, according to the OTA paper.

Today, almost all civil cargo aircraft are
derivatives of passenger aircraft. Current es-
prospects (7 to 12 percent annual growth) do

not indicate that this situation will change appreciably in this century.
While a dedicated cargo carrier using 1990’s technology might cut fuel
consumption by as much as 50 percent compared to today’s most effi-
cient carriers, very nearly the same gains in efficiency could be achieved
through conversion of 1990’s passenger aircraft for cargo use.

The Department of Defense is studying several options for meeting
its future airlift needs, including the design of a joint civil/military cargo
aircraft. However, industry remains skeptical that the product of such
a joint planning effort would be competitive with derivatives of future
passenger aircraft.

More efficient handling of cargo on the ground could have as much
impact on future growth and profitability of air cargo as would the in-
troduction of more efficient aircraft. It has been estimated that com-
plete containerization of cargo and a high level of mechanized han-
dling could reduce the cost of ground operations by as much as 70
percent.

The air cargo industry is undergoing a period of rapid change brought
about in part by deregulation of air cargo in 1977, passenger airlines
in 1978, and trucking in 1980. Several carriers are taking advantage
of new opportunities under deregulation to offer single-carrier ship-
ping using both air and ground modes of transportation.

The study points out that express package delivery—using conven-
tional aircraft and ground handling systems—is the fastest growing and
most profitable segment of the air cargo industry. This example sug-
gests that while new technology can result in operating efficiencies,
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it is not a substitute for providing services carefully tailored to the needs
of shippers.

OTA found continuing active interest in using lighter-than-air (LTA)
or hybrid LTA vehicles as air cargo carriers. However, they are not
likely to compete with conventional air and surface modes for the move-
ment of goods over long distances.

The only Federal regulations of major consequence still in place
following air cargo deregulation concern aircraft safety and noise stand-
ards. Two additional areas for continued Federal involvement relate
to unfair foreign practice concerning U.S. carriers and international
agreements on ratemaking. One potential problem area relates to the
phasing out or elimination by the Civil Aeronautics Board (CAB) of re-
porting requirements. This has left both the Government and the public
with no means of monitoring the flow of the air cargo portion of in-
terstate commerce. The Air Freight Forwarders Association has re-
quested that CAB reestablish some “minimal” reporting requirements
to show where freight is moving and where traffic is developing.

Exploratory Workshop on the Social lmpacts of Robotics
(Background Paper)

OTA workshop participants—including robotics researchers and rep-
resentatives from robot manufacturing firms and firms that use robot
technology—generally agreed on the following points:

Ž the use of robots for industrial automation is growing rapidly, with
heavy use likely by the end of the decade;

• robotics is only one of several technologies that contribute to the
automation of manufacturing;
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● any major impacts of robotics on productivity and employment
within this decade will be attributable to the general trend toward
computerized automation, computer-aided design, the use of in-
formation systems to control operations and support managements,
and the integration of all these technologies into flexible manufac-
turing systems;

• robots, specifically, may have important longrun impacts as the
technology develops toward computer-based mobile devices that
can perform a variety of complex tasks and thereby substantially
broaden the range of their potential use.

The workshop identified a number of issues concerning the robot
industry relating to industrial organization, research and development,
government use, definition and standards. Also identified were a num-
ber of social and economic issues which OTA groups into five sets:
productivity and capital formation; labor; education and training; in-
ternational competition and trade; and potential future applications of
robots for defense, space exploration, and ocean mining.

The Future Potential of Electric and Hybrid Vehicles
(Background Paper)

This is a Background Paper for the OTA report titled “Increased Auto-
mobile Fuel Efficiency and Synthetic Fuels: Alternatives for Reducing

Oil Imports.”

The paper considers the infrastructure required to support electrified
travel. The principal elements of the infrastructure are the electric
power system, which must recharge batteries; the materials industry,
which must supply large quantities of materials used in batteries; and
the automobile industry, which must both produce and maintain elec-
tric vehicles.

17-454 0 - 83 - 4
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Marketability of electric and hybrid vehicles is reviewed. The critical
role of the cost and availability of liquid fuels for heat engine vehicles
is examined along with the possible effect of incentives for electric and
hybrid vehicles which may be provided by governmental action.

The study concludes with a review of the benefits and costs, monetary
and nonmonetary, which might accrue if electric and hybrid vehicles
were to be widely used in the United States.

Selected Electronic Funds Transfer Issues
Privacy, Security, and Equity

(Background Paper]

This paper focuses primarily on user privacy, system security, and
consumer equity, and briefly discusses other questions and issues re-

lated to electronic funds transfer (EFT). Rele-
vant EFT developments since the completion
of the work of the National Commission on
Electronic Funds Transfer are considered.

The paper is one of four components of the
OTA assessment of Societal Impacts of Na-
tional Information systems. An OTA report
released last fall, “Computer-Based National
Information Systems: Technology and Public
Policy Issues,” provides a comprehensive
overview of the assessment.

EFT includes a cluster of technologies that
allow financial transactions to be made elec-
tronically rather than by the use of cash or

checks. Examples are automated teller machines (ATMs) and telephone
bill payment. The term EFT is also used to refer to the electronic transfer
of information critical to financial transactions, such as credit
authorization and check validation.

Although most EFT technologies are no more than 15 years old, they
are already having a significant impact on payment systems, banks,
and other financial institutions. Within the next two decades, it is possi-
ble that EFT will transform the way Americans carry out their day-to-
day commercial activities and personal monetary transactions, accord-
ing to OTA.

In addition to the financial institutions that have traditionally pro-
vided payment services (commercial banks, savings and loan institu-
tions, mutual savings banks, and credit unions), the key actors in the
development of EFT are Government institutions such as the Federal
Reserve, the U.S. Treasury, and regulators of financial institutions, as
well as retail stores and employers.

EFT, in common with other national information systems, raises new
issues of privacy, security, and equity. In general, greater concern is
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expressed about privacy in EFT that in older more familiar systems.
The OTA paper examines these concerns and also looks at the ways
in which EFT can enhance the privacy of financial transactions. The
recommendations on privacy made by the National Commission on
Electronic Funds Transfer in 1977 are compared with the present status
of existing and proposed legislation.

Any payment system or financial institution must be able to guaran-
tee, at least to some reasonable degree, the safety of assets entrusted
to it. The security implications of EFT systems are discussed by OTA.
Although the average loss per theft appears to be greater in EFT systems
than in paper-based systems, there is no evidence that EFT systems
to date have experienced a crime rate that is higher than average. They
do, however, have some vulnerabilities that are different from paper-
based systems. Financial institutions are generally reluctant to call at-
tention to EFT security problems or to encourage public discussion.
As a result, there is a paucity of information about EFT security.

In modern society, the ability to carry out basic financial transactions
is essential. EFT offers benefits in terms of customer convenience and
reduced costs, as well as increased productivity for financial institu-
tions. However, to the extent that some forms of participation in EFT
become mandatory or inescapable, or to the extent that EFT significant-
ly displaces or raises the costs of alternatives, some groups could ex-
perience a loss of equity of access to financial services.

The implications of Cost-Effectivness
Analysis of Medical Technology

(Background Papal

Analyzes the feasibility, implications, and usefulness of cost-effective-
ness analysis [CEA] and cost-benefit analysis [CBA) in health care deci-

sionmaking, including the current and poten-
tial use of CEA/CBA or related techniques in
six health care activities: reimbursement pro-
grams, Professional Standards Review Orga-
nizations, health planning market approval
for drugs and medical devices, research and
development programs, and health mainte-
nance organizations.

In addition to the main report (published in
August 1980), there are five background pa-
pers: 1) Methodological Issues and Literature
Review, published September 1980; 2) Case
Studies of Medical Technologies, consisting
of 17 individual case studies, 15 were pub-

ished in 1981. The final two case studies (listed below) were published
in 1982; 3) The Efficacy and Cost Effectiveness of Psychotherapy, pub-
lished October 1980; 4) The Management of Health Care Technology
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in Ten Countries, published October 1980; and 5) Assessment of Four
Common X-Ray Procedures, published in 1982.

Case Study 9: The Artificial Heart: Cost, Risks, and Benefits. -Dis-
cusses the potential societal benefits, costs, and risks of continued in-
vestment in the artificial heart. Provides an opportunity to address pol-
icy questions concerning the distribution of research funds for treating
heart disease, the equitable distribution of medical technology, and the
potential costs to society before this life-saving technology is available
for therapeutic use.

Case Study 13: Cardiac Radionuclide Imaging and Cost Effective-
ness.—Examines the rapidly expanding diagnostic technology of car-
diac radionuclide imaging used for the diagnosis and management of
heart disease. Discusses the market and the industry, users and uses,
costs and charges, clinical efficacy, analyzes cost effectiveness, and
policy implications for this new technology.

Background Paper #5: Four Common X-Ray Procedures: Problems
and Prospects for Economic Evaluation.—The medical profession has
recently been debating the appropriate use of X-ray procedures, and
whether the benefits are worth the risks and costs. This paper reviews
the problems and prospects for economic evaluations of four common
X-ray procedures, which together constituted almost half of all diagnos-
tic X-ray procedures performed in the United States in 1970. These pro-
cedures are chest X-ray, skull X-ray, barium enema study, and excretory
urogram. The paper discusses the influence evaluations have had on
the use of each of the procedures, and how evaluative research might
increase its impact on medical decisionmaking.
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Financing and Program Alternatives for
Advanced High-Speed Aircraft

(Backgrond Paper)

This paper identifies and examines the potential financial and mana-
gerial barriers to carrying out a large-scale program to create a 1ong-

range commercial air ‘transport using new
technology.

The study looks at the technological, mar-
ket, and financial risks of such a program and
the ability of the U.S. aerospace industry to
assume them.

Among the issues associated with the devel-
opment of advanced technology commercial
air transport programs are:

● the structure of the aerospace industry
and the attributes of aircraft markets;

• the financial capacity of the aerospace in-
dustry; and

● the appropriateness and the potential lev-
el of Federal involvement in the aerospace research and development.

OTA also describes alternative strategies for implementing advanced
air transport projects.

The paper is the fourth and final publication of a broad assessment
of new aircraft technologies. Specifically, it supplements the earlier
OTA report, Impacts of Advanced Air Transport Technology: Part I–
Advanced High-Speed Aircraft, requested by the House Committee on
Science and Technology. In addition to covering advanced technology
aircraft (subsonic and supersonic), the overall assessment includes those
aircraft used in providing service to small communities and in trans-
porting air cargo.
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Mandatory Passive Restraint Systems in Automobiles:
Issues and Evidence
(Background Paper)

The automobile serves as a prime example of the complexity of mod-
ern technology’s role in health. Its invention introduced an era in which

the time distance between a health crisis and
curative medical care would be reduced by
critical minutes, in which timely rescue from
a burning building would become increasing-
ly feasible, and in which distribution of life-
sustaining food and medicine would occur
ever more rapidly and inexpensively. Accom-
panying these health benefits of motor vehi-
cles, however, have been the significant health
costs of street and highway travel, and the
deaths and injuries which reflect the size,
structure, and velocity of the vehicles, as well
as characteristics of the roads and of the oper-
ators of the vehicles. The disproportionate im-

pact of motor vehicle accidents on the young is particularly tragic, as
thousands of lives are cut short in their prime and healthy bodies are
committed to decades in beds and wheelchairs. The economic costs
of treatment and rehabilitation as well as lost future productivity are
substantial. The emotional toll is enormous. It is toward reducing these
burdens that the technology of passive restraints is directed.

This paper examines issues in the debate on whether passive restraint
systems—air bags and automatic belts—should be required in all new
automobiles sold in the United States. In 1977, Federal Motor Vehicle
Safety Standard (FMVSS) 208, as amended, decreed that all new cars
would have to have a passive restraint system capable of meeting a
30-mph crash performance requirement by September 1, 1983 (1984
model year), with phase-in beginning with the largest 1982 model cars
by September 1, 1981.

On April 9, 1981, the National Highway Traffic Safety Administra-
tion announced a delay of 1 year in implementation of FMVSS 208,
and new hearings were held in August 1981 to consider whether the
(delayed) rule should be put into effect or one of three alternatives
should be adopted. Two of the alternatives involved a reordering of
implementation dates for the various sizes of cars; the third involved
elimination of the passive restraint requirement.

This is background paper #1 of OTA’s report on “Technology and
Handicapped People.”
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Selected Communication Devices for
Hearing-impaired Persons

(Background Paper)

This study provides background information on the hearing-impaired
population in the United States, and reviews the history and develop-

ment of technologies, particularly teletypewrit-
ers, to aid hearing-impaired people. The paper
also discusses the issues surrounding the use
of such technologies, including cost, distribu-
tion, and Federal support of the industry’s
growth.

This is background paper #2 of OTA’s
report on “Technology and Handicapped
People.”



OTA’s work is structured along three broad divisional lines:
energy, materials, and international security; health and life sci-
ences; and science, information, and natural resources. Within
those broad divisions, OTA conducts studies in energy; interna-
tional security and commerce; materials; biological applications;
food and renewable resources; health; communication and infor-
mation technologies; oceans and environment; and space, transpor-
tation, and innovation.

More than 50 projects were in progress during the year, including .
16 new studies,

In this section, the broad concerns and current work schedule
of each OTA division are described for 1983 and beyond.

This assessment will examine the major technical considerations
about the future of conventional nuclear power and how these tech-
nologies can affect economic, regulatory, and institutional (e.g., Gov-
ernment and industry responsibilities) issues that govern that option.

Technical issues to be studied include potential improvements to ex-
isting reactors such as higher fuel burn up and increased reliability;
reoptimized and standardized light water reactors; and different reac-
tor types such as HTGR or CANDU reactors. The consequences of these
possible changes on licensing, reactor costs, safety, industrial struc-
ture, and public perception will be examined.

53
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Industrial Energy Use

This project. examines the four most intensive U.S. industries (pulp
and paper, steel, petroleum refining, and organic chemical production)
for their potential to use energy more efficiently and the probable im-
pact of selected legislative options on energy use and efficiency.

OTA will examine the available technologies designed to improve
energy efficiency, as well as the barriers to the implementation of such
technologies. The legislative options to be examined range from tax
policy changes such as accelerated depreciation to institutional changes
in capital financing methods. Each option’s effects will be evaluated
through a series of case studies in which corporation executives, con-
sultants, and computer-modeling techniques are used to project the ef-
fects of possible congressional action. Options will also be examined
at the industry, industrial sector, and national energy use and economic
levels using a similar series of modeling, management, and consultant
evaluations.

Industrial and Commercial Cogeneration

The need to reduce U.S. dependence on expensive and scarce
petroleum as a primary fuel in the industrial, commercial, and electric
utility sectors has created a resurgence of interest in cogeneration—
the combined production of both electric power and heat or steam in
one technological process. Because the total amount of fuel needed to
produce both power and heat/steam in a cogenerator is less than the
total fuel needed to produce the same amount of power and heat/steam
in separate technologies (e.g., a powerplant and an industrial boiler),
cogenerators can contribute to the Nation’s efforts to use fuel more ef-
ficiently. Moreover, problems faced by the electric utility industry, in-
cluding rapidly rising capital costs, long leadtimes for powerplant con-
struction, and difficulties in finding suitable sites, may make cogen-
erators an attractive alternative to conventional central station
powerplants. This assessment will examine the role that cogenerators
could play in providing electric and thermal energy for industrial and
commercial facilities while distributing electricity to the utility grid.
It will review the economic, environmental, social, and institutional
consequences of cogeneration, with a special emphasis on the poten-
tial effects on the electric utility industry’s planning and operations.
Finally, the study will analyze policy options that Congress may wish
to consider in addressing the issues about the development of cogenera-
tion systems.

The assessment will examine the technical features of commercial
and advanced cogeneration technologies, including requirements for
connecting cogenerators to the utility grid and technologies for stor-
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ing thermal or electrical energy. It will then evaluate the economic and
technical effects of grid-connected cogeneration systems on electric
utilities using a computer model that minimizes the costs of providing
electric and thermal power. A major focus of this evaluation will be
the potential effects of oil- and gas-fired cogenerators on overall oil/gas
use. Finally, a series of issues on the incentives for cogeneration in the
industrial and commercial sectors, and on the economic, environmen-
tal, and social effects of cogeneration will be examined.

Strategic Responses to an Extended Oil Disruption

Over the next decade, there is the possibility that the Nation will expe-
rience a disruption in imported oil of a level that will exceed the capa-
bilities of the Strategic Petroleum Reserve and seriously affect the
economy.

This assessment examines the opportunities and problems that char-
acterize various technical responses that could supplement the Strategic
Petroleum Reserve to meet such an interruption. The objective will be
to determine what available resources might be expanded, the technical
limitations for fuel substitution and switching, the physical constraints
of stockpiling resources, and the impacts of accelerating the use of these
technologies. Technologies to be considered will include enhanced oil
recovery; adapting industrial boilers to dual-fuel capacity; biomass pro-
duction; high-voltage transmission; hydro; wind; direct solar; vehicle
retrofits; photovoltaics; retrofitting building envelopes and heating/cool-
ing systems; retrofitting vehicles to improve mileage efficiency; and
switching capacity of petroleum refineries. The study will be done at
national and regional levels.

Potential U.S. Natural Gas Availability

In the past few years there has been a change in the outlook about
the potential for natural gas production in the lower 48 States. Recent
optimistic projections by some groups have stimulated efforts to revise
current natural gas policy so that natural gas can play a bigger role
in reducing this country’s oil imports. There remains, however, con-
siderable uncertainty about how much the United States can rely on
natural gas, which is tempering this optimism, This assessment is de-
signed to help determine domestic (lower 48 States) onshore natural
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gas availability over the next few decades, and to help understand the
factors that affect this availability. The OTA assessment will:

1. analyze the key technical and physical parameters that determine
the resource base, production rates, and costs of all categories of
below-ground natural gas;

Z. critically review current estimates of the resource base, estimate
the potential production rates of natural gas, and analyze the uncer-
tainties in these estimates;

3. assess future technology trends, research and development needs
that may accelerate these trends; and

4. analyze the institutional and policy issues appropriate for a Federal
role in dealing with barriers to production.

Technologies To Reduce U.S. Materials Import Vulnerability

The United States currently imports over one-half of its consump-
tion for each of a number of commonly used materials. Included among
those imported are several considered to be vital for national defense
and the U.S. industrial economy. Several of the most important defense-
related materials have only a small number of supplier countries, and
these are largely southern African nations, other developing countries,
and the U.S.S.R. Raw material supplies are not the only strategic con-
cern. For example, because of the changing world economy, the United
States has lost a considerable portion of its capacity to produce fer-
romanganese and ferrochrome to foreign competition.

The focus of the study will be on technical opportunities to reduce
U.S. vulnerability to interruptions in supply of strategic and critical
imported materials in the longer term (5 to 25 years) through, for ex-
ample, substitution, including materials; process and product substitu-
tion; improved mining, processing, and recycling technologies; and
more efficient fabrication and design.

The study will also identify major changes in materials vulnerability
that are likely to occur over the next 25 years because of advances in
such fields as electronics, energy, and transportation.

Nonnuclear Industrial Hazardous Waste

Many nonnuclear industrial hazardous waste must be stored or
disposed of with great care or they may constitute a threat to health
and the environment. Information on the nature and magnitude of the
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hazardous waste disposal and abandoned site problem will be reviewed.
The reliability and efficacy of present containment, abatement, and
disposal measures will be assessed. This information, coupled with cri-
teria and techniques to judge relative health and environmental hazards
of a given waste, will assist in identifying those wastes that could be
reduced at the source—by modifications in process technologies, by
recycle, or by an end-use substitution. Approaches for reducing hazard-
ous waste generation with minimal undesirable economic effects on
domestic industry will be identified.

This assessment has four objectives: 1) to assess criteria for defining
hazardous waste and for judging the relative health and environmen-
tal hazards of a given waste; 2) to evaluate technologies for cleaning
up present waste disposal sites that are hazardous to health and the
environment; 3) to assess technologies and approaches for the safe
storage or disposal of hazardous waste being presently generated; and
4) to assess technologies and approaches for reducing the volume of
hazardous waste. The possible economic impacts on domestic industry
of various approaches will be evaluated.

The project will focus initially on understanding the adverse conse-
quences of present disposal strategies and techniques, and next on ways
of reducing generation of industrial hazardous waste economically.
Alternative options will be developed to cope with hazardous waste
disposal in the short run and hazardous waste generation in the long
run.

Wood: The Material, The Resource

The United States has 483 million acres of commercial forestland:
14 billion cubic feet of timber were harvested in 1976. However, the
United States still imports nearly 30 percent of its softwood lumber,
approximately half of the wood pulp, and significant quantities of ply-
wood. The forest industry and Government experts state that with new
technologies for improved forestry practices, better wood utilization,
and new product development the United States could become at least
independent of wood imports and possibly a net exporter of wood. If
domestic wood production is to be increased significantly, policies will
be needed to: 1) improve the management of timberlands; 2) resolve
conflicts among the users of Federal public lands; and 3) investigate
new uses and applications of wood materials. New technologies for
the use of wood, which is a renewable resource, may also hold prom-
ise as substitutes for nonrenewable energy and materials resources in
some applications.
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This assessment has six objectives:
1. explore the properties, uses, and technologies for using wood as

a material and its potential for substituting for nonrenewable
materials;

2. assess the future demand and supply profiles of wood and iden-
tify future problems;

3. evaluate the capability of forest management technology to increase
production;

4. analyze the forest management policies on forestlands in reference
to wood production and other forest uses;

5. assess the national technology for wood and forestry R&D; and
6. review public policies that affect forest production and the use of

wood as a material and identify policy options for dealing with
future problems.

Technology Transfer to the Middle East

During the last decade, the Middle East has been the world’s fastest
growing market, one which West European, Asian, and Communist
as well as U.S. enterprises have all sought to penetrate. The oil-rich
nations of the region have the financial resources to purchase the most
advanced equipment and technology, both civilian and military. Tech-
nology transfers on such a large scale may have important implications
for both the recipient and supplier nations. However, there has been
little systematic study of the extent or effectiveness of transfers of West-
ern technology. OTA’s assessment of the commercial and strategic ram-
ifications of transfers of advanced Western technologies (in sectors such
as operation and maintenance of aircraft, petrochemical production
facilities, nuclear powerplants, communications, and service systems)
will help to provide a foundation for U.S. policy development.

The objectives of OTA’s study are to assess past experience with tech-
nology transfers to the Middle East, to investigate the capability of these
nations to effectively absorb advanced Western technology, to evaluate
the likelihood of continued and expanding transfers in the years ahead,
and to discuss the implications for American foreign and international
economic policy.

The following questions will be addressed:
● How extensive have transfers of advanced Western technology to

the Middle East been in recent years, what factors have determined
which nations supply which technologies, and through what chan-
nels has transfer occurred?

. What factors inhibit or enhance the ability of Middle Eastern na-
tions to absorb and master Western technology? Has it been the
case that transfers in certain technology sectors have been par-
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ticularly “successful,” or that the experience of various recipient
nations differ significantly?
How effectively have U.S. firms transferred technology and com-
peted with Asian and West European firms for sales?
What have been the effects—economic, social, and political—of ad-
vanced technology transfers on both “recipients and suppliers?

In some sectors, such as petrochemical production, technology trans-
fers augur shifts in world markets; while in other sectors, such as
medical services, they promise improvements in local living conditions.
Nuclear technology transfers, in contrast, raise critical strategic ques-
tions. This study will evaluate the opportunities and liabilities which
advanced technology transfers portend for U.S. foreign and commer-
cial policy in the years ahead.

Impact of Technology on Competitiveness of
U.S. Electronics Industry

There is a growing concern that key U.S. industries are declining
in their international competitive positions. The electronics industry
is particularly significant because it occupies a strategic position as
a technological driving force for other industries that use products like
semiconductors and computers. The OTA assessment looks at three
sectors of this industry: consumer electronics (where the United States
has suffered heavily from Japanese competition); semiconductors
(where a strong U.S. position is under challenge); and computers (where
the United States still appears to lead the world).

The assessment focuses on those major contributors to the competi-
tiveness of the electronics industry that could most readily be affected
by U.S. Government policy. In each case, a comparison is made be-
tween the United States, Japan, and, to a lesser extent, Western Europe.
These major factors are: 1) commercialization of research, development,
and design; 2) manufacturing techniques and resources; 3) finance, in-
cluding both private and public sources of funds; 4) human resources,
both quantity and quality; and 5) governmental/industrial policies.

Strategic Command, Control, Communications, and intelligence (C3I)

U.S. strategic nuclear forces are intended to deter hostile Soviet ac-
tions, and to do so in a way that contributes to international stability.
Their ability to meet these objectives depends not only on the character
and capabilities of the weapons systems themselves, but also on the
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character and capability of the supporting C3I systems. Specifically,
both deterrence and stability may depend on: 1) the reliability with
which a Soviet attack can be detected; 2) the timeliness and quality of
the information about such an attack that can be assembled; 3) the speed
and reliability with which this information can be communicated to
the National Command Authorities; and 4) the immunity to disruption
of communications between the National Command Authorities and
the strategic forces.

The purpose of the study is to assess the technical capabilities and
vulnerabilities of present U.S. strategic CSI systems. The study will iden-
tify needs and opportunities for improvement in the present systems,
with special emphasis on additions to the system that could usefully
be made in the near term with available technology. promising avenues
of research for future improvements will also be identified.

International Cooperation and Competition in
Civilian Space Activities

Over the next decade, the United States will face strong commercial
competition from foreign space technology, and considerable interest
from developing countries in cooperative ventures in space science and
space applications technologies. This project will evaluate the current
status of international competition and cooperation in key areas of
space technology, in space science, and for educational and scientific
exchange. It will investigate ways in which space technologies and their
products could be used as instruments of U.S. foreign policy, and ex-
amine military space activities insofar as they affect civilian programs
and international commercial and political relations. The project will
also assess the implications of various policies to enhance cooperation
and/or competition with foreign entities. There will be two distinct but
related parts, one assessing U.S. relations with industrialized countries,
the other with developing countries. The former will focus on French
and Japanese space technology and the institutional mechanisms that
have made them strong competitors with U.S. aerospace firms. The lat-
ter will focus on the uses of space technology in less developed coun-
tries, and evaluate the technical and economic issues that were evident
in the United Nations Conference on the Peaceful Uses of Outer Space
(UNISPACE ‘82).

Concern over the U.S. competitive stance vis-a-vis foreign space tech-
nology will be a part of the congressional agenda for the next several
years, prompted by the development of the space shuttle and by con-
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cern over the U.S. position as an international leader in advanced
technologies, Whether we are making the best use of space technology
and space science as elements of our foreign policy, growing military
space activities, and whether the United States is well enough prepared
for international technical conferences such as UNISPACE are also of
concern to Congress,

17-454 0 - 83 - 5
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HEALTH AND LIFE SCIENCES

Impact of Technology on Aging in America

The aging of the American population raises critical concerns for
employment, the retirement system, transportation, health care, recrea-
tion, and housing. The large increase in numbers of the 65 year and
older age group has occurred because of technological advances that
have resulted in better control of infectious and chronic diseases and
improved standards of living. New technologies under development
today suggest continued change in longevity and functional capacity.

Most current projections of the impact of our aging population
assume an elderly population with characteristics similar to that popula-
tion today—withdrawal from the work force, declining health, increased
needs for hospitalization and nursing care, and other characteristics
that suggest a highly dependent 65 year and older age group. However,
improved health care, increased understanding of the physiology of
aging, and other advances in technology may alter the characteristics
of the elderly of the future. In addition, applications of computers,
robotics, telecommunications, and other technical innovations in the
home and workplace may provide new opportunities for increasing the
independence, productivity, and quality of life for this segment of our
population.

Four areas where the impact of technology will be assessed are health
and life sciences, employment, housing and public services, and inter-
national aspects (examples of responses to elderly populations in other
industrialized countries).

Comparative Assessment of the Commercial Development
of Biotechnology

“Biotechnology” refers to the use of biological techniques
recombinant DNA technology, cell fusion, fermentation, and

such as
enzyme

technology to produce chemicals, pharmaceuticals, or other substances
to act on the environment to increase the quality of life (as in pollution
control), or to improve the characteristics of economically important
plants and animals, Advantages of biological production over the alter-
native methods of chemical production or extraction of substances from
living tissues include reduced dependence on petroleum substrates or
on large quantities of sometimes scarce plant, animal, or human tissues.
Estimates of yearly potential markets for substances that could be pro-
duced from applications of recombinant DNA technology in just the
chemical and pharmaceutical industries are $15 billion and more in
the next 20 years.
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The potential of biotechnology has stimulated a great deal of corporate
activity in the United States in the last 2 years. Many new small firms
have been formed and large corporations are developing capability in
biotechnology. Foreign activity in the field is intense, especially in
Japan, West Germany, France, and the U.S.S.R.

This assessment will evaluate whether biotechnology and associated
research and development are developing in the United States in such
a way that this Nation is likely to be in a competitive position with other
nations in the years ahead. The keys to competitive development of the
biotechnology industry in the United States are basic research and the
transfer of basic research into commercial application. One major in-
fluence on development of the industry in the United States is Govern-
ment policies on funding of research, patents, health and safety regula-
tions, antitrust laws, and taxation. Equally important and significant-
ly influenced by Government policy are industrial/academic relation-
ships and their influence on funding, research, manpower training, and
information flow. New developments in the technology and in support
technologies are important to the growth of the industry and will also
be examined as part of this assessment. Analysis along the same di-
mensions as those above will be conducted for selected other countries
in order to estimate the probable U.S. position in the biotechnology
industry in the next 10 years.

It is also important to consider areas of application in the public in-
terest. Attractive commercial applications may so engage industry that
some areas, of great public benefit but higher commercial risk, could
languish. The possible Government role in such areas will be
investigated.

The Role of Genetic Testing in the Prevention of
Occupational Disease

One of the most difficult problems in regulatory policymaking is deter-
mining what is a safe level of exposure to chemicals in the workplace.
For any particular chemical, the scientific evidence on risk is often con-
flicting, and the cost of each incremental lowering of exposure levels
becomes increasingly expensive. Further, because of the natural vari-
ability of humans, what may be safe for one person, or even the vast
majority of people, may be hazardous to another. Accordingly, some
occupational health specialists have advocated both genetic screening
and cytogenetic surveillance of workers as a means of identifying high-
risk individuals and environments where the entire work force may
beat risk. The use of these techniques is controversial because the ability
to actually identify high-risk workers is a matter of scientific dispute
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and the identification of such workers, if possible, could place their
interests in opposition to those of the company.

This assessment will examine the following questions: What is the
technological state of the art? Do the claimed associations in fact exist
between certain recessive genes or chromosomal abnormalities and in-
creased risk of harm from certain chemicals? If these associations exist,
do genetic screening and cytogenetic surveillance offer a cost-effective
way to enhance worker health and safety, given the economic and tech-
nical fact of life that workers will face some exposure to chemicals?
What are the alternatives, regulatory or otherwise? What responsibilities
might companies have toward high-risk workers? How might these tests
be done in order to protect the interests of all parties?

Specific conditions for which screening tests are available will be
examined in detail. They are G-6-PD deficiency, methemoglobin reduc-
tase deficiency, alpha-1—antitrypsin deficiency, and aryl hydrocarbon
hydroxylase inducibility.

Plants: The Potentials for Extracting Protein, Medicines, and
Other Useful Chemicals

Land and marine plants are known to contain some valuable chemical
substances that are used in foods for humans and animals, or in phar-
maceuticals, pesticides, chemicals, and other products. These com-
pounds are synthesized naturally using the energy from the Sun. Plant
products range from oils, gums, and resins to important drugs. Only
certain of these naturally occurring compounds have been synthesized
in the laboratory. Further, an unknown but probably vast resource of
such compounds remains uncharacterized and undeveloped.

Today, renewed attention is being directed to the identification and
extraction of plant chemicals and to devising systems for multiple use
of a plant’s various components. For example, some research points
to the possibility of growing tobacco specifically for the purpose of ex-
tracting protein from the leaves. The protein that might be extracted
from plant leaves could be used to supplement human and animal food,
and possibly aid in the treatment of kidney disease.

OTA conducted a workshop designed to identify technological op-
portunities and constraints for commercially developing protein, phar-
maceuticals, chemicals, and other associated extracts from plants gen-
erally and tobacco specifically. The study will examine the potential
impacts that such technologies might have on improving nutrition and
food quality by increasing the availability of high-quality protein. Issues
addressed will include: 1) quality of current data bases on chemistry
of plant extracts; 2) status of bioassay technologies; and 3) possible
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social, economic, environmental, and political impacts that such new
technologies might generate.

Water-Related Technologies for Sustaining Agriculture in
U.S. Arid and Semiarid Lands

Freshwater is a controlling factor of U.S. agricultural productivity.
In recent years, the availability of high-quality freshwater for agricul-
ture, especially in the arid and semiarid United States, has become a
major concern. In particular, competition for available water supplies,
overdraft of underground aquifers, and deteriorating water quality have
contributed to severe water supply problems for arid and semiarid U.S.
agricultural lands (those receiving about 20 inches or less of rainfall
annually).

The principal farming systems in arid and semiarid U.S. lands are
irrigation agriculture, dryland farming, and ranching. Irrigation agri-
culture is one of the most seriously affected by reduced water supplies.
This farming system accounts for over 80 percent of all consumed water
withdrawn from streams and underground aquifers. About 90 percent
of U.S. irrigated land is in the 17 Western States where water is in short
supply. In California, Arizona, New Mexico, Nevada, Utah, Wyoming,
and Idaho, for example, over 80 percent of the crops are produced with
irrigation. Agricultural water supplies suffer from declining water tables
as well as agriculture’s inability to compete on the open market for the
water that is available. Energy costs become a particularly critical fac-
tor as water must be transported from greater distances or lifted from
deeper aquifers. In addition, many conventional agricultural systems
use available water inefficiently. The seriousness of the problem ne-
cessitates an assessment of present and emerging water-related
technologies and their potential for sustaining arid and semiarid
agriculture in the United States.

This assessment will focus on the opportunities of present and emerg-
ing technologies to provide long-term sustainable agricultural produc-
tivity by increasing efficiency of water use and reducing agricultural
water demands in arid and semiarid U.S. lands. The ability of such tech-
nologies to improve water quality of agricultural runoff and the
associated socioeconomic impacts also will be examined.

Technologies considered will include those that require modification
of existing systems to maintain the present style of agriculture and those
that involve fundamental changes through the adoption of low-water-
demand biological technologies and systems. The assessment will in-
clude a critical review of data on the magnitude of the arid/semiarid
water problem, potentials for alternative supplies, and possible legal
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and institutional mechanisms supportive of the adoption of sound agri-
cultural water-related technologies.

Technologies To Sustain Tropical Forest Resources

Each year 1 to 2 percent of the world’s remaining tropical forests
are converted to other land uses or to wasteland. Where cleared land
is developed for sustained agriculture, deforestation can be beneficial.
But most land now being cleared cannot sustain farming or grazing
with available technologies, so it is abandoned after a few years. Often
the forests do not regrow because of highly weathered soils and harsh
climates. Thus, highly productive but underused forest resources are
giving way to grasslands and deserts of low productivity.

Deforestation has economic and environmental consequences that
jeopardize U.S. imports of agricultural germ plasm, pharmaceuticals,
chemical feedstocks, foods, drugs, animals for medical research,
tropical hardwoods, and veneer and wood products. Also in jeopardy
are U.S.-funded development projects in tropical countries, U.S. migra-
tory wildlife species, and stability of global climates. Tropical deforesta-
tion places pressure on world oil supplies and is an important causal
factor in the increasing number of refugees seeking U.S. entry.

The U.S. Agency for International Development (AID), the United
Nations (U. N.) agencies, and the World Bank have increased funding
for forestry severalfold in the past 5 years. American corporations and
nonprofit institutions also have been increasingly involved in the search
for solutions to tropical deforestation problems. Most importantly, many
tropical nations’ governments recognize that deforestation constrains
their economies and their development options; they are now making
institutional changes to slow deforestation and to accelerate reforesta-
tion.

The United States is recognized for its leadership in bringing the de-
forestation problems to world attention and for the technical versatili-
ty it has to address the problem. Sustaining tropical forest resources
can be helped or hindered by applications of certain technologies. OTA
will assess:

1. dimensions of the tropical deforestation problem;
2. impacts of technologies, both conventional and new, that the

United States may apply to enhance use and management of forest
resources;

3. the role that U.S.-funded agencies, such as AID, Peace Corps, the
U. N., and the World Bank, play in developing improved tech-
nologies;
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4. improved mechanisms for transferring such technologies to trop-
ical nations and to tropical regions of the United States; and

5. the special strengths of U.S. institutions in relevant science and
technology.

Federal Policies and the Medical Devices Industry

During the past two decades, technologies such as automated blood
chemistry analyzers, ultrasound imaging, and cardiac pacemakers have
become common elements of medical diagnosis and therapy. The
growth of the industry that manufactures such technologies has paral-
leled the growth of expenditures for medical care. The industry’s sales
totaled an estimated $13 billion in 1981, more than three times the 1972
1evel and 11 times the amount in 1958.

Congress is continually called onto develop policies that will affect
the medical devices industry, but in the past has lacked adequately ana-
lyzed information to appropriately deal with the subject. Federal poli-
cies related to the research, marketing, location, and financing (medical
insurance) of medical technologies, as well as to the taxation, patent-
ing, and foreign trade of all technologies, affect the development, man-
ufacture, and sale of medical devices.

This assessment will eliminate some of the gaps in basic informa-
tion about the medical devices industry and analyze the implications
of alternative Federal policies. The assessment will develop informa-
tion about the nature of firms that manufacture medical technologies,
conduct case studies of selected medical devices, and examine present
and proposed Federal policies that influence the medical devices in-
dustry and in turn the cost and effectiveness of medical devices.

Medical Technology and Costs of the Medicare Program

The costs of the Medicare program have been rising rapidly, and
medical technology is a prime component of this increase. Of the $247
billion spent on national health expenditures in 1980, the Federal Gov-
ernment paid more than $70 billion, and of that amount nearly $37 bil-
lion was for Medicare. A substantial portion (perhaps as high as 50 per-
cent) of increases in total health care costs has been attributed to an
increase in the use of new and existing medical technologies.
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Reimbursement policy has, in the view of many, led to rapid adop-
tion and often excessive use of medical technologies, One approach
to curtailing the growth of costs in the Medicare program is to change
the ways in which medical technologies are added to Medicare coverage
and the ways in which their use is paid for. For example, certain pro-
spective reimbursement schemes (such as the use of diagnostic-related
groups) or the encouragement of cost-reducing technologies have been
suggested as ways to reduce Medicare costs. The project is analyzing
a broad range of mechanisms to reduce or limit Medicare costs related
to medical technology. In addition, it includes case studies of particular
medical technologies. Four have been specifically requested: plasma-
pheresis, alcoholism treatment, variations in length of hospital stay,
and continuous ambulatory peritoneal dialysis.

Evaluation of Veterans Administration Agent Orange Protocol

The epidemiologic study by the Veterans Administration of the long-
term health effects resulting from exposure to agent orange was man-
dated in the Veterans Health Programs Extension and Improvements
Act of 1979 (Public Law 96-151). The same law requires OTA to review
the study design and monitor the conduct of the study. An advisory
panel was assembled to carry out the review. The study design was
tentatively approved in March of 1982.

Health and Safety Control Technologies in the Workplace

One hundred million Americans work. Each year there are some 2.3
million disabling injuries and 13,200 accidental deaths in the workplace,
and perhaps 100,000 people die from job-related diseases. Efforts to
reduce this toll involve employers, labor organizations, nonprofit in-
stitutions, insurance companies, and Government agencies. To a major
extent these efforts are directed at developing and applying control tech-
nologies—engineering controls, worker education programs, and per-
sonal protection devices.

New industrial plant construction and modernization of existing
plants is expected to result from interest in increased productivity and
reduced energy consumption. Such construction may offer oppor-
tunities for installing new technologies to reduce workplace health and
safety hazards.

This assessment would develop information about research and de-
velopment, diffusion, application, and evaluation of workplace control
technologies. Engineering controls, worker education programs, per-
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sonal devices, and interrelationships between them will be described
and their role in worker protection evaluated.

One product of the assessment would be a series of options. These
are

●

●

●

expected to address:
improving data about workplace accidents and illnesses;
aiding development of appropriate technologies, their diffusion,
application, and evaluation; and
making control technologies available to small firms at a price they
can afford.

Special Responses

Food and Agricultural Postharvest Technology
and Marketing Research

This Technical Memorandum was requested as a follow-up to the U.S.
Food and Agricultural Research assessment.

Debate continues between the executive and legislative branches on
the role of the public sector in this specific research activity. This study
will help to provide guidelines on the proper role of the public sector
in this research area.

The Impact of Randomized Clinical Trials on Health Policy
and Medical Practice

The randomized clinical trial (RCT) is an experimental method con-
sidered by many to be the sine qua non for evaluating the efficacy and
safety of medical technologies. RCTs came into widespread use dur-
ing the 1960’s and 1970’s, accounting for an increasing share of medical
research moneys. In 1979 the National Institutes of Health, the largest
supporter of biomedical research in this country, funded 986 clinical
trials, about 60 percent of which were RCTs.

Rapid growth in technology-related medical costs and related
heightening of interest in assessing medical drugs, devices, and pro-
cedures, make the RCT an ever more important tool for decisionmak-
ing. This Background Paper examines the impact of RCTs on health
policy and medical practice in the United States, based on a review
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of the literature and discussions with experts in the field. The follow-
ing topics are included:

•  a brief history of the RCT, from simple beginnings in the late 1940’s
to the current sophisticated multicenter trials involving thousands
of participants, along with a discussion of financial support for
RCTs;

• a description of the method, and the basic arguments for and
against both RCTs and the alternatives to RCTs;

• the use of RCTs in policymaking, including their role in new drug
and device approval under the Food, Drug, and Cosmetic Act; and
their use in coverage decisions for Medicare and by private third-
party payers;

• a review of literature dealing with the impacts of RCTs in various
fields;

• a discussion of the characteristics of RCTs that determine what
their impact will be, e.g., the timing of the trial, the field of
medicine, the type of intervention (surgical v. medical; preventive
v. therapeutic), the statistical power of the study;

• the impacts of RCTs in cardiovascular disease and cancer, the areas
in which the most RCTs have been done; and

Ž identification of strategies for improving the impact of RCTs.

Information Content of Premanufacture Notices

The Premanufacture Notice Review Program, established by the
Toxic Substances Control Act (TSCA), is the U.S. Government’s effort
to identify toxic substances before they enter commerce, to impose con-
trols when necessary, and thereby to reduce unreasonable risks to
human health and the environment. TSCA requires that a premanufac-
ture notice (PMN) be submitted to the Environmental Protection Agency
(EPA) at least 90 days before a new chemical is manufactured or im-
ported into the United States.

Using the information in the PMN and professional judgment, EPA
reviews each PMN to determine if the chemical described in the notice
may present an unreasonable risk to human health or the environment.
In the event that EPA determines the substance presents or may pre-
sent an unreasonable risk, EPA can regulate its manufacture.

PMNs are to contain certain information about the new chemical to
enable EPA to make decisions necessary to protect human health and
the environment under the provisions of TSCA. Because TSCA does
not allow EPA to require that information be generated about a sub-
stance simply because the substance is new, it was expected that the
amount and type of information present on PMNs would vary.
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This Technical Memorandum describes the information content of
all PMNs received by EPA in the first 23 months of the program’s opera-
tion (July 1979 through June 1981) and those submitted in June 1982.
In addition, the information reported on PMNs that describe chemicals
of certain specified classes were analyzed separately. For instance, those
PMNs that describe chemicals that, according to EPA records, are now
being manufactured were analyzed and compared to those that de-
scribed chemicals that have not yet been manufactured. EPA is con-
sidering exempting some classes of chemicals from PMN reporting re-
quirements. PMNs submitted for the classes of chemicals likely to be
exempted—chemicals used only at the site of manufacture, chemicals
to be manufactured in amounts of less than 10,000 kilograms annual-
ly, and polymers–were also analyzed separately.

The results of the analyses show that the reporting of toxicity infor-
mation varies among different classes of PMNs and that no toxicity
data are reported to EPA on about 40 percent of new chemicals.
Whether toxicity data are reported on chemicals which are of most con-
cern (because of potential hazard) cannot be determined without review-
ing the decisionmaking process for particular chemicals, which is be-
yond the scope of this study.
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SCIENCE, INFORMATI0N, AND
NATURAL RESOURCES

Information Technology Research and Development

Computer and communications technologies are vital components
of the domestic economy. In 1981, computers and business machines
alone provided a $6.9 billion surplus to the U.S. balance of trade. Com-
puters and communications also form the information services network
that supports and enhances productivity in every other sector of the
economy. In addition, they are indispensable components of our na-
tional security system.

Underlying current U.S. leadership in information technology has
been a strong national research and development (R&D) effort led in
communications by the industrial sector, and in computers by both in-
dustry and Government. Those traditional patterns of R&D are likely
to alter significantly due to shifts in industry structure, Federal science
and technology policy, international competition, and technological ad-
vances that are now taking place. These changes will affect who will
do research, what areas are chosen, levels of support, and the balance
between long-term exploratory research and short-term development.
They will be strongly influenced by Federal policy, both directly by
trends in R&D support and indirectly by tax, antitrust, regulatory, copy-
right, and education policy.

OTA will characterize these shifts in R&D, project their implications
for U.S. leadership in computer and communication technology, and
analyze the potential influences of Federal policy on the directions and
levels of R&D support.

Information Technology, Automation, and the Workplace

In this decade, new computer and communication technology will
provide the foundation for a new wave of industrial automation based
on such applications as computer-aided-design, computer-aided-man-
ufacturing, robotics, and management information systems. These tech-
nologies will be merged to form flexible manufacturing systems.

While computerized (or “programmable”) automation is expected to
enhance the productivity and competitiveness of the particular indus-
tries that use it, it is also likely to have significant broader impacts on
the Nation’s economy, industrial structure, and work force. Computer-
ized automation will thus present both opportunities and problems to
Federal policymakers concerned with the state of the U.S. economy,
international trade, employment, and labor training programs.
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The objectives of this assessment are to analyze the following:
●

●

●

●

●

●

Trends and the state of research and development in computer-
ized manufacturing technologies over this decade.
The development of industries producing computerized man-
ufacturing equipment, software, and services.
The potential utility of computerized automation for various cate-
gories of manufacturing industries that might use it.
Impacts on employment—job loss, job creation, job redefinition;
new skill needs; and workplace quality.
Implications for education and training, for general technological
literacy, for specialized vocational skills, and for scientific and en-
gineering expertise.
The impacts of Federal policy options on the development and use
of computerized automation systems in U.S. manufacturing.

Effects of Information Technology on the
Structure of the Financial Services Industry

The use of new telecommunication and computer technologies in the
financial services industry is changing both the character of the industry
and the relationships between it and its customers. The technology
allows financial institutions to alter and diversify the services offered,
to distribute them more broadly, and to link them together into national
and worldwide networks. Technology also enables firms that have not
previously offered financial services to enter the market—firms often
unconstrained by the regulatory structure under which traditional pro-
viders of financial services have operated. Future technological
developments may offer additional possibilities for the development
of innovative financial services for both individual consumers and busi-
nesses. Thus, technological imperatives could significantly change the
structure of the financial services industry, an area of economic ac-
tivity that has long been of interest to Congress.

The study will examine:

1.

2.
3.

technologies that are likely to be employed in delivering financial
services in the future;
the nature of the services that may be provided; and
alternative structures of the financial services industry that may
emerge as a result of applying new and existing technologies, par-
ticularly as they affect Federal policy.
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The Patent System and New Technological Enterprises

Economists differ in their appraisals of the exact contribution small
technologically based firms make to innovation, employment, and eco-
nomic progress; however, it is possible that the contribution level is
high and that these enterprises are essential to the growth and revitaliza-
tion of our society. Fledgling entrepreneurs and independent innovators
are frequently dependent on, and influenced by, the patent system to
a much greater degree than are large, established firms. In almost all
aspects of the patent system—e.g., prosecution, interferences, licens-
ing, litigation—small firms and individual inventors face far more dif-
ficult obstacles and economic choices than do the large firms. The im-
portance of new technologically based firms to the future economic
vitality of the United States underscores the need to assess the impact
of the patent system on the generation and stimulation of such
enterprises.

Maritime Trade and Technology

The application of new technology within the maritime industry ap-
pears to have produced far more benefits to nations other than the
United States. While the United States is the world’s foremost trading
nation, the ships that carry over 95 percent of that trade are registered
in other countries. Shipbuilding in the United States is at a low ebb.
Compared to other maritime nations, U.S. productivity is low and ship-
yards are technologically behind.

A number of significant changes in Federal maritime policy have been
recently proposed or implemented in an effort to reduce subsidies,
eliminate unnecessary regulation, and provide a more competitive and
productive economic environment. While these goals are broadly sup-
ported, it is not clear which methods will be most effective for achiev-
ing them and, at the same time, maintaining an adequate industrial base.
This study will analyze the status of U.S. technology in shipping and
shipbuilding and compare trends in maritime trade with national and
international maritime policies.

Impacts of Atmospheric Alterations

Many present-day human activities–particularly the burning of fossil
fuels–are altering the Earth’s atmosphere in potentially harmful ways.
The precise nature and extent of such activities are unclear. However,
the potential consequences are severe enough to merit careful congres-
sional consideration of domestic and international Federal policies.
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Some of the consequences, such as acid rain, are occurring today.
Others, such as global climate changes due to increasing carbon diox-
ide concentration, may appear within the next century. Increasing
sulfur and nitrogen oxides and their transformation products (acid rain
and oxidants) may damage thousands of lakes, decrease crop and forest
productivity, deplete soil nutrients, damage buildings and monuments,
and have adverse effects on human health.

The assessment will characterize the potential benefits of acting now
to abate long-range transport air pollution and the potential costs of
action that may be premature. The study will: 1) identify the resources
potentially at risk, as well as the societal concerns about the loss of these
resources; and 2) identify broad pollution control strategies, and discuss
their costs, potential effectiveness, and societal effects. OTA will
develop a range of plausible, regionally oriented impact scenarios which
describe the potential environmental and social consequences of trans-
ported pollutants, and actions that might be taken to control them. These
scenarios will not attempt to “forecast” the future, but instead present
a range of plausible consequences of these changes, in terms respon-
sive to near-term congressional decisions.

Assessment of Approaches to Wetlands Use

Both the development and the preservation of wetlands—swamps,
marshes, bogs, and other areas that are periodically saturated with
water—offer benefits to individual users of wetlands as well as to society
as a whole. For example, when drained or filled, some wetlands may
be converted into highly productive farmland or choice residential or
commercial property. Valuable oil, gas, and timber resources may also
be extracted from some wetland areas. Many other technological ac-
tivities, such as the construction of dams, levees, breakwaters and jet-
ties, and bridges and highways, often take place in wetlands. Similar-
ly, undeveloped wetlands may provide flood control, fish and wildlife
habitat, erosion protection, pollution control, and ground water re-
charge.

In the past, the values of undeveloped wetlands have largely been
ignored or seen as less than those of developed or technologically
modified wetlands. As a result, approximately 30 percent of the Na-
tion’s original wetlands have been modified in some way by various
technological activities. During the last decade, the importance of the
natural functions of wetlands has received increasing recognition. In
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response to concerns about wetlands, many Federal and State laws now
influence the development and regulate the use of wetlands through
measures such as acquisition, economic incentives, and permitting.

Proposals to develop wetlands have frequently led to controversy. To
provide a framework for future debates on this issue, OTA will evaluate:

the effects of technological activities on wetlands,
technological and nontechnological options for mitigating unde-
sired impacts,
the functional values of different types of wetlands,
problems associated with weighing the benefits of technological
activities in wetland areas against the functional values of the wet-
lands that may be lost, and
various approaches to wetlands use.

U.S. Passenger Rail Technologies

The recent announcement by the newly formed, privately chartered,
American High Speed Rail Corp. of its planned $2 billion high-speed
passenger rail corridor between Los Angeles and San Diego has stimu-
lated existing congressional interest in the introduction of high-speed
and other advanced rail technologies, including Magnetic Levitation,
in the United States. This interest is also reflected in the growing num-
ber of private and publicly funded feasibility studies of these technol-
ogies in selected regions and transportation corridors. OTA will assess
these intercity passenger rail technologies and the potential impacts
of their introduction in the United States.

Technology, Innovation, and Regional Economic Development

In the last 10 to 20 years, several regions of the United States have
developed strong local economies based on fast-growing “high-technol-
ogy” firms that are engaged in the systematic development and com-
mercialization of new products, processes, and services. These firms
and the industries they compose are an important factor in U.S. inter-
national competitiveness and a major source of new manufacturing
jobs. Several Federal policies are aimed at encouraging their growth.
Many State and local development programs are also based in part on
strategies for attracting or stimulating the formation of small, high-tech-
nology companies.
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The assessment will determine where high-technology firms are ap-
pearing and what factors influence their distribution and growth, iden-
tify and evaluate the effectiveness of State and local initiatives to en-
courage innovation and high-technology development, explore the
changing opportunities presented by new and emerging technologies
such as robotics and bioengineering, and address the appropriate Fed-
eral role in affecting the conditions for such growth in the future.

Civilian Space Stations

Over the past quarter century, the United States has continued to in-
crease its capabilities for operating in space. The success of the fourth
shuttle flight has brought the vehicle to operational status. The shuttle
will require a certain amount of follow-on work, but the National Aero-
nautics and Space Administration (NASA) is now ready to undertake
a major new project, the development of a permanent manned facility,
or space station, to be placed in low-Earth orbit. NASA is reportedly
planning to request funds in fiscal year 1984 to initiate this program,
and has already formed a task force to manage it. The overall, multiyear
effort is estimated to cost a total of $8 billion to $20 billion.

This assessment of nonmilitary space stations addresses the follow-
ing issues: What advances in science and technology, current or ex-
pected, make development of a space station attractive now? What serv-
ices could a station provide to the civilian sector? Who are the poten-
tial users? Given an identified community of users, can their needs be
met most effectively by means of a station? Are there additional science
and applications needs that a station cannot meet? Are there alternative
facilities in prospect that could meet such requirements? If so, is the
argument for a space station weakened? What are the prospects for in-
ternational cooperation in its construction and use? What reasonable
solutions exist for potential conflicts between military and civilian
interests?

Airport System Development

The National Airspace System Plan issued by the Federal Aviation
Administration (FAA) in January 1982 states that “airport capacity

17-454 0 - 83 - 6
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limitations at busy airports will be the constraining element in the Na-
tional Airspace System.” FAA anticipates that few, if any, new air car-
rier airports will be built in the next 20 years and that capacity expan-
sion of existing airports will be severely limited by the availability and
cost of land, concern about the environment and airport noise, and land-
side access constraints.

OTA will assess the technologies to be applied to increase capacity
or improve service at airports and the mechanisms by which the tech-
nology can be deployed and brought to bear on the problems of civil
aviation.



Section IV.-Organization
and Operations

Created by the Technology Assessment Act of 1972 (86 Stat. 797), OTA
is a part of and is responsible to the legislative branch of the Federal
Government. OTA received funding in November 1973 and began oper-
ations as the second session of the 93d Congress convened in January
1974.

The act provides for a bipartisan Congressional Board, a Director,
and such other employees and consultants as maybe necessary to con-
duct the Office’s work.

The Congressional Board is made up of six Senators, appointed by
the President pro tempore of the Senate, and six Representatives, ap-
pointed by the Speaker of the House, evenly divided by party. In 1982,
Sen. Ted Stevens (R-Alaska) and Cong. Morris Udall (D-Arizona) served
as the Chairman and Vice Chairman, respectively, of the Board, The
two posts alternate between the Senate and House with each Congress.
The Board members from each House select their respective officer.

The Congressional Board sets the policies of the Office and is the
sole and exclusive body governing OTA. The Board appoints the Direc-
tor, who is OTA’s chief executive officer and a nonvoting member of
the Board.

The act also calls for a Technology Assessment Advisory Council
comprised of 10 public members eminent in scientific, technological,
and educational fields, the Comptroller General of the United States,
and the Director of the Congressional Research Service of the Library
of Congress. The Advisory Council advises the Board and the Director
on such matters as the balance, comprehensiveness, and quality of
OTA’s work, and OTA’s nongovernmental resources.

In providing assistance to Congress, OTA is to: identify existing or
probable impacts of technology or technological programs; where possi-
ble, ascertain cause-and-effect relationships of the applications of tech-
nology; identify alternative technological methods of implementing spe-
cific actions; identify alternative programs for achieving requisite goals;
estimate and compare the impacts of alternative methods and programs;
present findings of completed analyses to the appropriate legislative
authorities; identify areas where additional research or data collection
is required to provide support for assessments; and undertake such
additional associated activities as may be necessary.

Initiation, PROCESSING, AND
FLOW OF ASSESSMENTS

OTA’s primary function is to provide congressional committees with
assessments or studies that identify the range of probable consequences,
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social as well as physical, of policy alternatives affecting the uses of
technology. Requests for OTA assessments may be initiated by:

● the chairman of any standing, special, select, or joint committee
of Congress, acting alone, at the request of the ranking minority
member, or a majority of the committee members;

● the OTA Board; or
● 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 early establishes priority areas of study, and approves indi-
vidual assessment projects within those areas. To help in making these
decisions, the Board considers recommendations and plans developed
by OTA staff, and applies the following general selection criteria devel-
oped 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 activ-
ity be done effectively by the requesting committee or another agen-
cy of Congress?
How significant are the costs and benefits to society of the various
policy options involved, and how will they be distributed among
various affected groups?
Is the technological impact irreversible?
How imminent is the impact?
Is there sufficient available knowledge to assess the technology and
its consequences?
Is the assessment of manageable scope—can it be bounded within
reasonable limits?
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 this
assessment?
Would this assessment complement or detract from other OTA
projects?

Assessment reports emerge from the combined effort of a staff with
appropriate expertise, citizen advisory panels of experts, consultants,
contractors, and other congressional information agencies. A particular
assessment project may involve exploratory meetings, workshops or
advisory panels, staff analyses, and consultant studies.

Different approaches are used. The method employed, personnel in-
volved, and the skills tapped depend on the technology under study,
the requesting client, the nature of the issues at stake, and the time
available for and the setting of the project. Required to consider the
needs of Congress, the vast range of technological issues, and the re-
sources available for a study, OTA remains flexible in its assessment
methods.

All OTA assessments strive to be objective, fair, nonpartisan, and
authoritative. They must also be timely so as to meet congressional
schedules.
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ORGANIZATIONAL STRUCTURE

The Office is organized into three operating divisions, each headed
by an assistant director. The three divisions are Energy, Materials, and
International Security; Health and Life Sciences; and Science, Infor-
mation, and Natural Resources. They encompass assessments grouped
in the areas of energy; international security and commerce; materials;
biological applications; food and renewable resources; health; com-
munication and information technologies; oceans and environment;
and space, transportation, and innovation. See chart detailing OTA’s
organizational structure.

OTA ORGANIZATION CHART

[ Biological
Program

Applications

Food & Renewable
Resources Program

Health
Program

Communication &
Information Technologies
Program

Oceans &
Environment
Program

Space, Transportation, and
Innovation Program

aEffective January 1983
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Staff professionals represent a wide range of disciplines and back-
grounds, including the physical, biological, and environmental sciences,
engineering, social sciences, law, and public administration. Profes-
sionals from executive branch agencies, detailed to OTA on a temporary
basis, and participants in several congressional fellowship programs
also contribute to the work of the Office.

Public I n v o l v m e n t

The private sector is heavily involved in OTA studies as a source of
expertise and perspectives while an assessment is in progress. Con-
tractors and consultants are drawn from industry, universities, private
research organizations, and public interest groups.

OTA works to ensure that the views of the public are fairly reflected
in its assessments. OTA involves the public in many ways—through
advisory panels, workshops, surveys, and formal and informal public
meetings. These interactions provide citizens with access to informa-
tion and help OTA identify contrasts between the perspectives of
technically trained and lay citizens.

OPERATIONS

PUBLISHING ACTIVITIES

During 1982, OTA delivered 55 published documents to Congress.
These included: 18 assessment reports, 15 summaries, 3 technical
memorandums, 9 background papers, 5 working papers (appendixes),
1 interim draft, and 4 administrative reports.

Requests for Publications

The OTA Publishing Office received and processed 37,972 separate
telephone and mail requests (an average of 150 per day) for publica-
tions during calendar year 1982 (this figure almost tripled that of calen-
dar year 1981). Of these, 3,529 were requests from congressional of-
fices (increased by more than 61 percent from 1981; an average of 14
per day]; and 34,443 requests from noncongressional sources. A ma-
jority of the noncongressional requests were referred to the Govern-
ment Printing Office for purchase of OTA documents. Additional re-
quests were processed by OTA program offices and the OTA Congres-
sional and Public Communications Office and are not included in the
above statistics.

Private Sector Reprinting

Through calendar year 1982, 34 OTA publications have been re-
printed (in whole or in part] by commercial publishers or private orga-
nizations for various audiences. Among the publications reprinted dur-
ing calendar year 1982 are:
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●

●

●

●

●

●
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Springer Publishing Co.
Technology and Handicapped People
The Management of Health Care Technology in Nine

Countries
Congressional Information Services

Use of Models for Water Resources Management,
Planning, and Policy

University of Oregon, THE COMPUTING TEACHER
Summary, Informational Technology and Its Impact on

American Education
Lawyers Co-operative Publishing Co. and Bancroft-Whitney
Publishers

Selected Electronic Funds Transfer Issues: Privacy,
Security, and Equity

Association for Computing Machinery
Summary, Computer-Based National Information Systems

Banbury Center, Cold Spring Harbor Laboratory
Impacts of Applied Genetics

State University, Sydney, Australia
The Direct U-se of Coal

Additionally, OTA’s publication Computer-Based National Informat-
ion Systems was used as a textbook for a course offered by the Univer-
sity of Maryland.

Sales of Publications

Government Printing Office.–Sales of OTA publications by the
Superintendent of Documents continue to increase. In 1981 the number
of titles put on sale was 138 and GPO sold 26,206 ccopies. In 1982, the
number put on sale was 117, and GPO sold 26, 506, an increase of 300
copies with 21 fewer titles.

Summary of Cumulative Sales of OTA Publications Through the
Superintendent of Documents, GPO (July 1976 through December 1982)

As of 12/81 As of 12/82 12 mos. difference

Number of individual titled publications
put on sale to the public . . . . . . . . . . . . . . . . 136 117 –21

Total number sold . . . . . . . . . . . . . . . . . . . . . . . . 150,995 177,501 +26,506
Estimated GPO gross reciepts from salesa . . $749,442 $880,393 +$130,951
aBased on a single copy selling price.

National Technical Information Service. -NTIS sells scientific re-
ports and papers that are, generally, not in great demand but are use-
ful for scientific researchers. NTIS is the outlet for OTA’s assessment
working papers and contractor reports, plus those reports that are out
of print by GPO. NTIS has sold 20,147 copies of OTA reports through
December of 1981.



Organizational Roster of OTA Staff as of December 1982

OFFICE OF THE DIRECTOR

John H. Gibbons, Director
Sue Bachtel, Executive Assistant
Holly Gwin, Secretary
Barbara O’Bryan, Secretary

Congressional Relations and
Public Affairs Office

Edwin K. Hall,* Director of CRPA
Patricia Halley, Secretary
Jean McDonald, Press Officer
Annette Taylor, Assistant to the

Press Officer
Eugenia Ufholz, TAB/TAAC

Relations

Medical Services

Rose McNair, Resident Nurse

ENERGY, MATERIALS, AND
INTERNATIONAL SECURITY

DIVISION

Lionel S. Johns, Assistant Director
Beth Alexiou, Division Assistant
Henry Kelly, Senior Associate

Energy Program

Richard Rowberg, Program Manager
Thomas Bull, Senior Analyst
Virginia Chick, Secretary
Alan Crane, Project Director
Nancy Naismith, Project Director
Steve Plotkin, Project Director
Mary Procter, Senior Analyst
Pidge Quigg, Administrative

Assistant
Jenifer Robison, Project Director
James Ryan, Senior Analyst
Edna Saunders, Secretary
Joanne Seder, Analyst
David Strom, Analyst
Richard Thoreson, Senior Analyst

International Security and
Commerce Program

Peter Sharfman, Program Manager
John Alic, Project Director

*Appointed effective January 1983.

Bruce Blair, Project Director
Martha Harris, Project Director
Helena Hassell, Secretary
Nancy Lubin, Analyst
Dorothy Richroath, Editorial

Assistant
Jacqueline Robinson, Administrative

Assistant
Ray Williamson, Project Director

Materials Program

Audrey Buyrn, Program Manager
Lance Antrim, Project Director
Patricia Canavan, Secretary
James Curlin, Project Director
Carol Drohan, Administrative

Assistant
Iris Goodman, Research Analyst
Julie Gorte, Analyst
Joel Hirschhorn, Project Director
Karen Larsen, Senior Analyst
Suellen Pirages, Senior Analyst

HEALTH AND LIFE SCIENCES
DIVISION

David Banta, Assistant Director
Ogechee Koffler, Division Assistant

Biological Applications Program

Gretchen Kolsrud, Program Manager
Lynne Alexander, Secretary
Susan Clymer, Research Analyst
Jeff Karny, Project Director
David McCalIum, Project Director
Teri Miles, Secretary
Nanette Newell, Project Director
Frank Packer, Research Analyst
Fatimah Taylor, Administrative

Assistant
Louise Williams, Senior Analyst

Food and Renewable Resources
Program

Walter E. Parham, Program Manager
Phyllis Balan, Administrative

Assistant
Nellie Hammond, Secretary
Alison Hess, Research Analyst
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Barbara Lausche, Project Director
Michael Phillips, Project Director
Bruce A, Ross, Project Director
Phyllis Windle, Analyst

Health Program

Clyde Behney, Program Manager
Anne Kesselman Burns, Project

Director
Virginia Cwalina, Administrative

Assistant
Hellen Gelband, Analyst
Michael Gough, Project Director
Mary Harvey, Secretary
Gloria Ruby, Analyst
Pamela Simerly, Secretary
Jane Sisk, Project Director

SCIENCE, INFORMATION, AND
NATURAL RESOURCES

DIVISION

John Andelin, Assistant Director
Doris Smith, Division Assistant
John Burns, Senior Editor
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Technologies Program

Rick Weingarten, Program Manager
Prudence Adler, Analyst
Marjory Blumenthal, Project Director
Beth Brown, Senior Analyst
Elizabeth Emanuel, Administrative

Assistant
Linda Garcia, Analyst
Shirley Gayheart, Secretary
Zalman Shaven, Project Director
Jean Smith, Analyst
Donna Valtri, Analyst
Fred Wood, Project Director

Oceans and Environment Program

Robert Niblock, Program Manager
Chris Ansell, Research Analyst
William Barnard, Project Director
Kathleen Beil, Administrative

Assistant

Rosina Bierbaum, Analyst
Thomas Cotton, Senior Analyst
Robert Friedman, Project Director
Peter Johnson, Project Director
Daniel Kevin, Analyst
Jacqueline Mulder, Secretary
Kay Senn, Secretary
Paula Stone, Senior Analyst

Space, Transportation, and
Innovation Program

William Mills, Program Manager
Phil Chandler, Analyst
Marsha Fenn, Administrative

Assistant
Karen Gamble, Analyst
Larry L. Jenney, Project Director
Paul Phelps, Project Director
Paula Walden, Research Analyst
John Young, Project Director

OPERATIONS DIVISION

Bart McGarry, Operations Manager
Ann Woodbridge, Management

Analyst

Administrative Services

Thomas P. McGurn, Administrative
Officer

Susan Carhart, Director of Contracts
and Legal Counsel

Alexandra Ferguson, Contract
Specialist

Edith Franzen, Conference Center
Coordinator

Lisa Raines, Contract Specialist

Budget and Financial Operations

Jane Easton, Budget and Finance
Officer

Joan Camino, Budget and Accounting
Assistant

Loretta O’Brien, Data Base
Administrator
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Information Center

Martha Dexter, Manager,
Information Services

Suzanne Boisclair, Information
Technician

Vermille Davis, Information
Technician

Diane Rafferty, Asst. Manager,
Information Services

Personnel Office

William Norris, Personnel Officer
Lola Craw, Personnel Specialist
Denise DeSanctis, Personnel

Assistant

Publishing Office

John C. Holmes, Publishing Officer
John Bergling, Graphic Designer/

Illustrator
Kathie S. Boss, Assistant Technical

Specialist
Debra Datcher, Administrative

Assistant
Joe Henson, Deputy Publishing

Officer
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Meeting of the Advisory Panel for the OTA assessment of Approaches to Wetlands Use. Seated at the head table
(top of photo) are Robert Niblock, Manager of OTA Programs on Oceans and Environment; William Barnard, OTA
Project Director of the Wetlands Assessment; William H. Patrick, Jr., Chairman of the Advisory Panel and Director
of the Laboratory for Wetland Soils and Sediment, Louisiana State University; and John Andelin, Jr., Assistant Director,
OTA Division of Science, Information, and Natural Resources. The Advisory Panel includes representatives from

industry, academia, State and local government, and environmental groups
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ENERGY, MATERIALS, AND INTERNATIONAL
SECURlTY DIVISION

Energy Program

Industrial and Commercial
Cogeneration Advisory Panel

James J. Stukel, Chairman
Director
Public Policy Program
College of Engineering
University of Illinois
Roger Blobaum
Roger Blobaum & Associates
William H. Corkran
General Manager
The Easton Utilities Commission
Claire T. Dedrick
Air Resources Board
State of California
Steven Ferrey
Energy Counsel
National Consumer Law Center, Inc.
Todd La Porte
Institute of Government Studies
University of California
Evelyn Murphy
c/o Evelyn Murphy Committee
Theodore J. Nagel
Senior Executive Vice President
American Electric Power Service Corp.
Thomas W. Reddoch
Oak Ridge National Laboratory
Bertram Schwartz
Senior Vice President
Consolidated Edison Co. of New York
Harry M. Trebing
Director, Institute of Public Utilities
Michigan State University
Thomas F. Widmer
Vice President
Engineering Thermo Electron Corp.
Robert H. Williams
Center for Environmental Studies
Princeton University

The Energy Efficiency of Buildings
in Cities Advisory Panel

William Reilly, Chairman
Conservation Foundation

Francis Hooks Burr
Attorney, Ropes & Gray
Vernon Friason
F & H Services
Lenneal Henderson
Howard University
Michael Hogan
Hogan Associates
George Latimer
Mayor, City of St. Paul
Hewitt Lovelace
Public Safety Director
Neal R. Peirce
Contributing Editor
National Journal
George Peterson
Director of Public Finance
The Urban Institute
John H. Robson
Vice President
Marquette Fuels, Inc.
Terry L, Sinnott
Commercial Sales Manager
San Diego Gas & Electric
Victoria J. Tschinkel
Secretary
Department of Environmental Regulation
State of Florida
James A. Walker
Commissioner
Energy Resources Conservation and

Development Commission
Office of the Commissioners
Joseph E. Widmayer
Executive Vice President
Complete Building Services, Inc.

Industrial Energy Use Advisory Panel

Herbert Fusfeld
Director
Center for Science and Technology Policy
New York University
E. Milton Bevington
President
Servidyne, Inc.
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Harold Bogart
Carlton Burtt
Equitable Life Assurance of the

United States
William U. Chandler
Director
Energy Conservation Project
Environmental Policy Institute
William Cunningham
AFL-CIO
Research Department
Gordon Geiger
Mining and Materials Division
Chase Manhattan Bank, N.A.
J. M. Leathers
Dow Chemical Co.
Harvey N. Morris
Harvey Morris Associates
John Myers
Department of Economics
Southern Illinois University
Rudolph G. Penner
Resident Scholar
American Enterprise Institute
R. B. Pool
Kaiser Aluminum & Chemicals Corp.
Rosalie Wolf
International Paper Co.

Steel Industry Workshop Attendees

Fred Corban
Inland Steel Co.
Robert Crandall
The Brookings Institution
George Ferris
Jim Gay
Vice President Operations
North Star Steel
James Hamilton
Manager, Governmental Affairs
U.S. Steel Corp.
Jerry Houck
American Iron and Steel Institute
Jack Kiefer
Manager of Energy Systems
Cameron Iron Works, Inc.
Joe Kotelchuck
Roy Leidner
Bethlehem Steel Corp.
Gary Myers
Armco Steel
Lou Schorsch
American Iron and Steel Institute
Joseph Wyman
Shearson/American Express

The Future of Conventional
Nuclear Power Advisory Panel

George Rathjens, Chairman
Center for International Studies
Jan Beyea
National Audubon Society
Richard Dean
General Atomics Corp.
George Dilworth
Tennessee Valley Authority
Linn Draper
Gulf States Utilities
Fritz Heimann
General Electric Co.
Leonard Hyman
Merrill Lynch, Pierce, Fenner & Smith
Robert Koger
North Carolina Utilities Commission
Myron Kratzer
International Energy Associates, Ltd.
Byron Lee
Commonwealth Edison
Arthur Porter
David Rose
Massachusetts Institute of Technology
Lee Schipper
Lawrence Berkeley Labs
James Sweeney
Energy Modeling Forum
Stanford University
Jessica Tuchman Mathews
World Resources Institute
Eric Van Loon
Union of Concerned Scientists

The Context for Nuclear Power
Workshop Attendees

Clark Bullard, Chairman
Office of Energy Research
UIUC
Jack Barkenbus
Institute for Energy Analysis
Oak Ridge Associated Universities
Charles Berg
Carleton D. Burtt
Executive Vice President
The Equitable Life Assurance Society

of the United States
Gordon Corey
John Crowley*
Manager, Advanced Engineering
United Engineers & Constructors

● Attended both workshops.
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James Edmonds
Institute for Energy Analysis
Oak Ridge Associated Universities
Victor Gilinsky
U.S. Nuclear Regulatory Commission
Eric Hirst
Oak Ridge National Laboratory
Stan Jacobs
Stone & Webster, Inc.
Henry Kelly
Senior Associate
Office of Technology Assessment
Charles Komanoff
Komanoff Energy Associates
Mark Levine
Lawrence Berkeley Laboratory
Lynn Maxwell
Staff Chief
Power Planning Staff
Tennessee Valley Authority
Mark Mills*
Science Concepts
David Moulton
Policy Director
Energy Conservation Coalition
Keith Paulson*
Westinghouse Electric Corp.
Doan Phung
Institute for Energy Analysis
Oak Ridge Associated Universities
Andrew Reynolds
Energy Information Administration
Paul Riegelhaupt
Stone & Webster, Inc.
Marc Ross
Professor of Physics
University of Michigan
Philip Schmidt
Department of Mechanical Engineering
University of Texas at Austin
Milton Searl
Electric Power Research Institute
Vince Taylor
Jon Veigel
Alternative Energy Corp.
James Walker
Commissioner
Energy Resources Conservation and

Development Commission
Office of the Commissioners
Alvin Weinberg
Institute for Energy Analysis
Oak Ridge Associated Universities
John Williams

Technological and Regulatory Changes
in Nuclear Power Workshop Attendees

Harold Lewis, Chairman
Department of Physics
University of California at Santa Barbara
Dale Bridenbaugh
MHB Technical Associates
Robert J. Budnitz
Future Resource Associates, Inc.
Sanford C. Cohen
SC&A, Inc.
Pete Davis
Intermountain Technologies, Inc.
Thomas G. Dignan, Jr., Esq.
Ropes & Gray
Richard Eckert
Senior Vice President
Energy Supply and Engineering
Public Service Electric & Gas Co.
Colin R. Fisher
Manager
Licensing, Reliability and Systems
General Atomics Corp.
Arthur Fraas
Institute for Energy Analysis
Oak Ridge Associated Universities
Saul Levine
NUS Corp.
Fred Lobbin
SC&A, Inc.
James MacKenzie
Union of Concerned Scientists
Daniel Prelewicz
ENSA, Inc.
Robert Renuart
Bechtel-Gaithersburg Power Division
Alan Rosenthal, Esq.
Chairman
Atomic Safety and Licensing Appeal

Board
U.S. Nuclear Regulatory Commission
Irvin Spiewak
Oak Ridge National Laboratory
Sharon Thompson
SC&A, Inc.
Robert E. Uhrig
Florida Power & Light
Alvin Weinberg
Institute for Energy Analysis
Oak Ridge Associated Universities
Abraham Weitzberg
NUS Corp.
Bertram Wolfe
Vice President and General Manager
Nuclear Fuel & Special Projects Division
General Electric

● Attended both workshops.
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Edwin Zebroski
Vice President, Analysis & Engineering
Institute for Nuclear Power Operations

Potential U.S. Natural Gas
Availability Advisory Panel

William Vogely, Chairman
Department of Mineral Economics
Pennsylvania State University
Marc Cooper
Consumer Energy Council of America
Lloyd Elkins
Ed Erickson
Department of Economics and Business
North Carolina State University
Daniel Grubb
Natural Gas Pipeline Co.
John Haun
Colorado School of Mines
Donald Kash
Science and Public Policy Program
University of Oklahoma
Harry C. Kent
Potential Gas Agency
Colorado School of Mines
Lawrence Moss
Roy E. Roadifer
Mobil Oil Corp.
Benjamin Schlesinger
Booz, Allen & Hamilton, Inc.
John C. Sharer
Assistant Director
Unconventional Natural Gas
Gas Research Institute
John Weyant
Energy Modeling Forum
Termen Engineering Center
Stanford University
Ex. Officio:
John Schanz
Office of Senior Specialists
Congressional Research Service
Library of Congress

Strategic Responses to an Extended Oil
Disruption Advisory Panel

Rodney W. Nichols, Chairman
Executive Vice President
The Rockefeller University
Al Alm
John F. Kennedy School
Harvard University
Richard E. Archer
Design Program
Southern Illinois University

Jan Brinch
Energy Analysis and Planning
Nazli Choucri
Department of Political Science
Massachusetts Institute of Technology
Ernest L. Daman
Senior Vice President
Foster Wheeler Corp.
Michael Del Grande
Manager, Energy and Environment
American Telephone & Telegraph Co.
Bob Hemphill, Jr.
Applied Energy Services, Inc.
Brad Holloman
Manager, Market Planning
Bob Judd
Director
Governor’s Office of Appropriate

Technology
Terry Lash
Science Director
Scientists’ Institute for Public Information
Ray Maliszewski
American Electric Power
Hal Miller, Jr.
Vice President for Planning and Rates
Transco Energy Co.
Roberta Nichols
Ford Motor Co.
Christopher Palmer
Director, Energy and Environment
National Audubon Society
Richard A. Rettig
Department of Social Sciences
Illinois Institute of Technology
Walter S. Salant
The Brookings Institute
Joanna Underwood
Executive Director
INFORM
Fred Wilson, P.E.
Assistant to Senior Vice President
Texaco, Inc.
Herb H. Woodson
Director, Center for Energy Studies
University of Texas

Synthetic Fuels for Transportation
Advisory Panel

Hans Landsberg, Chairman
Resources for the Future
Harvey O. Banks
President
Water Resources Division
Camp Dresser McKee, Inc.
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Ellen Berman
Consumer Energy Council of America
Leslie Burgess
Vice President
Fluor Corp.
Frank Collins
Oil, Chemical and Atomic Workers

International Union, AFL-CIO

Thomas F. Edgar
Professor
Department of Chemical Engineering
University of Texas
Louis Frick
Planning and Intelligence Manager
Chemicals and Pigments Department
E. 1. du Pent de Nemours & Co., Inc.
Robert P. Howell
Consulting Engineer
Chairman, Synfuels Task Force,

Sierra Club
Sheldon Lambert
Shell Oil Co.
John L. McCormick
Environmental Policy Center
Edward Merrow
The Rand Corp.
Richard K. Pefley
Chairman
Department of Mechanical Engineering
Santa Clara University
Allan G. Pulsipher
Tennessee Valley Authority
Robert Reilly
Executive Director
Business Strategy Development, Corporate

Strategy and Analysis Staff
Ford Motor Co.
Fred Wilson
Coordinator
Alternate Energy
Texaco, Inc.
John J. Wise
Vice President
Planning Mobil Research &

Development Co.

Automobile Fuel Efficiency
Advisory Panel

Michael J. Rabins, Chairman
Professor
Mechanical Engineering Department
Wayne State University

Maudine R. Cooper
Assistant Vice President for Public Policy
National Urban League, Inc.
John Ferron
Executive Director
Research & Dealership Operations Group
National Automobile Dealers Association
Donald Friedman
President
Minicar, Inc.
Herbert Fuhrman
National Institute for Automobile

Service Excellence
James M. Gill
The Ethyl Corp.
R. Eugene Goodson
Professor
Hoover Universal, Inc.
Charles M. Heinen
John B. Heywood
Professor
Massachusetts Institute of Technology
John Holden
Ford Motor Co.
Mary Ann Keller
Vice President
Paine, Webber, Mitchell & Hutchins
Paul Larsen
Chief Engineer
Truck and Coach Division
General Motors Corp.
Robert D. Nell
Consumers Union
Kenneth Orski
Vice President
German Marshall Fund of the

United States
Howard Young
United Auto Workers
Solidarity House
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Katherine Seelman, Chairperson
New York, N.Y.
Jack C. Acton
Executive Vice President
Kennemetal Inc.
Steve Beckman
Industrial Union Department
AFL-CIO
A. Terry Brix
Temar Ltd.
Richard P. Case
IBM Corp.
Ruth Schwartz Cowan
Associate Professor of History
SUNY-Stony Brook
William Kay Dairies
Executive Vice President
American Retail Federation
Leonard Dietch
Vice President, Product Development
Zenith Radio Corp.
Isaiah Frank
William Clayton Professor of

International Economics
Johns Hopkins University
F. Willard Griffith, 11
GC International
Robert R. Johnson
Senior Vice President
Engineering and Information Systems
Energy Conversion Devices, Inc.
Richard A. Kraft
President
Matsushita Industrial Co.
E. Floyd Kvamme
Vice President and General Manager
National Advanced Systems
Geraldine McArdle
Reston, Va.
Charles Phipps
Assistant Vice President
Corporate Development
Texas Instruments, Inc.
K. M. Poole
Head, Integrated Circuit Planning

Department
Bell Telephone Laboratories
Benjamin M. Rosen
President
Rosen Research Inc.
Kate Wilhelm
Author

Robert B. Wood
Director of Research
International Brotherhood of

Electrical Workers
Michael Y. Yoshino
Professor of Business Administration
Harvard Business School

Command, Control, Communications,
and Intelligence Systems (C3I)

Advisory Panel

John S. Toll, Chairman
President
University of Maryland
Lew Allen, Jr.
General, USAF (Retired)
Director
Jet Propulsion Laboratory
Al Babbitt
Vice President
Command Systems
IBM Corp.
Neil Birch
President
Birch Associates, Inc.
Gerald Dinneen
Vice President
Science and Technology
Honeywell
Robert R. Everett
President
The Mitre Corp.
Edward Goldstein
Assistant Vice President
Financial Management
AT&T Co.
Arnold Horelick
The Rand Corp.
William Kaufman
Professor
Massachusetts institute of Technology
Glenn Kent
Lt. General, USAF (Retired)
The Rand Corp.
Isaac C. Kidd, Jr.
Admiral, USN (Retired)
Falls Church, Va.
Kostas J. Liopiros
Annandale, Va.
William Perry
Hambrecht & Quist
Jack Ruina
Professor
Massachusetts Institute of Technology
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Brent Scrowcroft
Lt. General, USAF (Retired)
Bethesda, Md.
Walter Slocombe, Esq.
Kaplan & Drysdale
Leon Sloss
President
Leon Sloss Associates
John D. Steinbruner
Director
Foreign Policy Studies Program
The Brookings Institution
John Stenbit
Vice President
Requirements & Group Development
TRW Defense Systems Group
Jerome B. Wiesner
President Emeritus
Massachusetts Institute of Technology

International Cooperation and
Competition in Space Advisory Panel

Paul Doty, Chairman
Center for Science and

International Affairs
Harvard University
Benjamin Bova
West Hartford, Corm.
Bob Evans
Vice President
IBM Corp.
Bob Frosch
Vice President, Research
General Motors Research Laboratories
Ivan Getting
Consultant
Mireil}e Gerard
Administrator, Corporate and

Public Program
American Institute of Aeronautics and

Astronautics
Benjamin Huberman
Vice President
Consultants International Group Inc.
Walter McDougall
Woodrow Wilson Space and

Science Division
National Air and Space Museum
Smithsonian Institution
John Mayo
Vice President
Bell Laboratories
John L. McLucas
President
COMSAT World Systems Division

Martin Menter
Brigadier General (Retired)
Arthur Morrissey
Manager, Strategic Market Assessment
Martin Marietta Aerospace
Fred Raynes
Vice President
Grumman International Inc.
Gary Saxonhouse
Professor of Economics
University of Michigan
Jerome Simonoff
Vice President
CitiCorp Industrial Credit, Inc.
Leonard Sussman
Executive Director
Freedom House
John Townsend
President
Fairchild Space & Electronics Co.
Laurel Wilkening
Director
Lunar and Planetary Laboratory
University of Arizona
Elizabeth Young
President
Public Service Satellite Consortium

Technology Transfer to the Middle East
Advisory Panel

George Bugliarello, Chairman
President
Polytechnic Institute of New York
Fouad Ajami
Professor
School of Advanced International Studies
Johns Hopkins University
J. S. Dana
Consultant and Former President
South Hampton Refining Co.
Farouq El-Baz
Vice President
International Development
ITEC Optical Systems
Ragaei El-Mallakh
Professor
International Research Center for Energy

and Development
University of Colorado
James A. Finneran
Vice President
Worldwide Process Operations
M. W. Kellogg Co.
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Eric Glasscott
Director of Marketing
Continental Page Consultants
Carl N. Hodges*
Director
Environmental Research Laboratory
University of Arizona
Gary Hufbauer
Consultant
Institute for International Economics
J. C. Hurewitz
Professor
Director of Middle East Institute
Columbia University
Charles Issawi
Professor
Near East Studies
Princeton University
T. R. McLinden
Manager
Special Projects, Transworld Airlines
Joseph Nye
Professor
Harvard University
Kennedy School of Government
Anthony Pascal
Consultant
The Rand Corp.
William H. Pickering
President
Pickering Associates Corp.
William B. Quandt
Senior Fellow
The Brookings Institution

Joseph J. Sisco
Consultant
Sisco Associates
Joseph S. Szyliowicz
Professor
Graduate School of International Studies
University of Denver
Ted Taylor
Consultant
Appropriate Solar Technology Institute
Sam Wells
Director
International Security Studies Program
The Wilson Center
Smithsonian Institution
William L. Weirich
Medical Advisor
Hospital Corp. of America

MX Missile Basing Advisory Panel

Harry Woolf, Chairman
Director
Institute for Advanced Study
Stanley Albrecht
Professor and Editor of Rural Society
Department of Sociology
Brigham Young University
Stephen T. Bradhurst
Director
Nevada MX Project Field Office
Russell E. Dougherty
General, USAF (Retired)
Executive Director
Air Force Association
Sidney D. Drell
Professor and Deputy Director
Stanford Linear Accelerator Center
Henry M. Foley
Professor
Department of Physics
Columbia University
Kenneth E. Foster
Associate Director
Office of Arid Lands Studies
University of Arizona
Sanford Gottlieb
Kensington, Md.
Daniel O. Graham
Lt. General, USAF (Retired)
Director of Special Projects
American Security Council
William Kincade
Director
Arms Control Association
Gordon Kirjassoff
President
Edwards & Kelcey
Kenneth C. Olson
Project Manager
Utah MX Coordination Office
Kenneth Smith
Viola, Oreg.
]ohn Toomay
Major General, USAF (Retired)
William Van Cleave
Director
Defense and Strategic Studies
University of Southern California

* Ex-officio member from the OTA Technology Assessment Advisory Council.
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Jerome Wiesner* James R. Woolsey, Esq.
Institute Professor Shea & Gardner
Massachusetts Institute of Technology

*Vice Chairman of the OTA Technology Assessment Advisory Council.

Materials Program

Nonnuclear Industrial Hazardous
Waste Advisory Panel

Sam Gusman, Chairman
Senior Associate
Conservation Foundation
David Boltz
Director, Solid Waste Control
Environmental Control Division
Bethlehem Steel Corp.
Frank Collins*
Physical Chemist and Consultant
Oil, Chemical & Atomic Workers

International Union
Stacy Daniels
Environmental Sciences Research

Laboratory
Dow Chemical, U.S.A.
Jeffrey Diver
Senior Environmental Counsel
Waste Management, Inc.
Philippa Foot
Department of Philosophy
University of California, Los Angeles
Morton Friedman
Director, Research
Hazardous Waste and Resource Recovery
N.J. Department of Environmental

Protection
Thomas H. Goodgame
Director of Corporate Environmental

Control
Research and Engineering Center
Whirlpool Corp.
Diane Graves
Conservation Chairman
N.J. Chapter of the Sierra Club
Rolf Hartung
School of Public Health
University of Michigan
Robert L. Judd
Director
Office of Appropriate Technology

Kenneth S. Kamlet
Director, Pollution and Toxic

Substances Division
National Wildlife Federation
Terry Lash
Science Director
Scientists’ Institute for Public Information
David Lennett
Attorney
Environmental Defense Fund
Joe J. Mayhew
Manager of Solid Waste Programs
Chemical Manufacturers Association
Randy Mott
Attorney
Hazardous Waste Treatment Council
John M. Mulvey
Director of Engineering Management

Systems
Princeton University
School of Engineering/Applied Science
Delbert Rector
Chief, Environmental Services Division
Michigan Department of Natural

Resources
Gerard Addison Rohlich
LBJ School of Public Affairs
University of Texas at Austin
Reva Rubenstein
Manager of the Institute of Chemical

Waste Management
National Solid Wastes Management

Association
Bernard Simonsen
Vice President
IT Corp.
George M. Woodwell
Director of the Ecosystems Center
Marine Biological Laboratory

● Resigned Sept. 30, 1982.
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Wood: The Material, The Resource
Advisory Panel

Larry Tombaugh, Chairman
Dean
Department of Forestry
Michigan State University
Darius Adams
Department of Forest Management
Oregon State University
Gene Bergoffen
Assistant Vice President, Resource

Program
National Forest Products Association
Clark Binkley
School of Forestry and Environmental

Studies
Yale University
Carroll Brock
M. J. Brock & Sons
M. Rupert Cutler
Senior Vice President
The Audubon Society
Judge Ormond S. Danford
Private Forest Land Owner
Robert D. Day
Renewable Natural Resources Foundation
Kirk Ewart
Director
Governmental and Environmental Affairs

Department
Boise Cascade Corp.

R. Rodney Foil
Director
Mississippi Agricultural and Forestry

Experiment Station
Carter Kiethley
Executive Director
Wood Heating Alliance
Peter Kirby
The Wilderness Society
Dudley Kircher
Mead Corp.
World Headquarters
Bruce Lippke
Weyerhaeuser Corp.
Norma Pace
Senior Vice President
American Paper Institute
Carl Reidel
Environmental Program
University of Vermont
Henry Webster
Director
Forest Management Division
Michigan Department of Natural

Resources
John Zivnuska
Department of Forestry and Resource

Management
University of California

● Biological Applications Program
Genetic Screening Advisory Panel James D. English

Arthur D. Bloom, Chairman United Steelworkers of America

College of Physicians and Surgeons Neil Holtzman
Columbia University Johns Hopkins Hospital

J. Grant Brewen Paul Kotin
Allied Chemical Corp. Thomas O. McGarity
Eula Bingham School of Law
Department of Environmental Health University of Texas at Austin
University of Cincinnati Rafael Moure
Patricia Buffler Health and Safety Department
University of Texas School of Public Oil, Chemical, and Atomic Workers

Health - Union

Ira H. Cisin Robert F. Murray, Jr.
Director, Social Research Group Howard University
The George Washington University College of Medicine

Burford W. Culpepper Elena Nightingale
Medical Division Institute of Medicine
E. I, du Pent de Nemours & Co. National Academy of Sciences
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Gilber t  Omenn
Department of Environmental Health
University of Washington
William N. Rom
Rocky Mountain Center for

Occupational and Environment~
Heal th

Stuart  Schweitzer
University of California, Los Angeles
Robert Veatch
The Kennedy Institute of Ethics
Georgetown Univers i ty

Biotechnology Advisory Panel

Michael Hooker, Chairman
Bennington College
H o w a r d  B r e m e r
Wisconsin Alumni Research Federation
Robert Fildes
Cetus Corp.
Jul ian  Gresser
Massachusetts Institute of Technology
Ralph Hardy
E. I. du Pent de Nemours & Co.
Zsolt Harsanyi
E. F. Hutton
Peter  Hut t
Covington & Burling
David Jackson
Genex  Corp .
Wil l iam Maxon
Upjohn Co.
L a u r a  M e a g h e r
Plant Breeding Institute
Robert R. Miller
University of Houston
Dorothy Nelkin
Norman Oblon
Oblon, Fisher, Spivak, McClelland &

Maier ,  PC
David Padwa
Agrigenet ics
David Parkinson
Falk Clinic
Phillip A. Sharp
Center for Cancer Research
Massachusetts Institute of Technology
William J. Whelan
School of Medicine
University of Miami
John Zysman
University of California, Berkeley

Impact of Technology on Aging in
America Advisory Panel

Robert Binstock, Chairman
Florence Heller School
Brandeis University
Matt Lind
The Travelers Insurance Co.
Velma Murphy Hill
Civil and Human Rights Division

Service
Employees International Union
John Rowe
Department  of  Medicine
Beth Israel
Robert Butler
Mt. Sinai Medical Center
Caleb Finch
University of Southern California
Ken Dychtwald
Dychtwald & Associates
Ray Bartus
Medical Research Division
Lederle  Laborator ies
Robert L. Kane
The Rand Corp.
Mathy D. Mezey
Teaching  Nursing  Home Program
University of Pennsylvania
Pauline Robinson
Andrus Gerontology Center
University of Southern California
Jacob Siegel
Georgetown Center for Population

R e s e a r c h
Georgetown University
Sara  Rix
The Women’s Research and Education

Institute
Ber t  Se idman
Social Security Department
Maggie Kuhn
Gray Panthers
Paul A. Kerschner
National Retired Teachers Association
American Association of Retired Persons
Robert G. Lynch
Bell & Co.
Hamish  Munro
Professor of Medicine and Nutrition
Tufts University
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Robert Clark
Department of Economics
North Carolina State
Robert Berliner
School of Medicine
Yale University

Food

University

and Renewable

Impact of Technology on Productivity
of the Land Advisory Panel

David Pimentel, Chairman
Department of Entomology
Cornell University
Delmar Akerlund
Akerlund Farm Biological Enterprises
Steve Brunson
Director
National Association of Conservation

Districts
William Dietrich
Senior Vice President, Operations
Green Giant Co.
James V. Drew
Dean, School of Agriculture and

Land Resources Management
Director, Agricultural Experiment

Station
University of Alaska
George R. Hawkes
Advisor
Product Environmental Affairs
Ortho-Chevron Chemical Co.
Earl O. Heady
Professor
Department of Economics
Iowa State University
John H. Herman
Attorney at Law
Dayton, Herman, Graham & Getts
Maureen Hinkle
National Audubon Society
William H. Hinton
Farmer
Garry D, McKenzie
Division of Polar Programs
National Science Foundation
William R, Meiners
Conservationist
Resource Planning & Management

Associates, Inc.

‘Resigned May 1982 from advisory panel to head Office

Bernice Neugarten
Northwestern University

ResourcesP r o g r a m

John Moland, Jr.
Director
Center for Social Research
Southern University
Richard E. Rominger
Director
Department of Food and Agriculture
State of California
Edwin L. Schmidt
Professor
Department of Soil Science
University of Minnesota
F, C. Stickler
Director
Product and Market Planning
Deere & Co.
Glover B, Triplett, Jr.
Department of Agronomy
Ohio Agricultural Research and

Development Center
Ralph Wong
Rancher

Water-Related Technologies for
Sustaining Agriculture in U.S.

Arid/Semiarid Lands Advisory Panel

James B. Kendrick, Jr., Chairman
Vice President
Agriculture and University Services
University of California
Alton A. Adams, Jr.
Adams & Associates
Thomas G. Bahr
Director*
Water Resources Research Institute
Wilbert H. Blackburn
Professor
Department of Range Science
Texas A&M University
William T. Dishman
Farmer
Harold E. Dregne
Texas Tech University

of Water Policy, U.S. Department of the Interior.
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Chester E. Evans
Larry J. Gordon
Director*
Albuquerque Environmental Health

Department
Robert M. Hagan
Professor
Department of Land, Air, and

Water Resources
University of California
David E. Herrick
Western Agricultural Research
Committee
Helen Ingram
Professor
Department of Government
University of Arizona
Cyrus McKell
Director of Research
Plant Resources Institute
Michael F. McNulty
Director
Tucson Active Management Area
Arizona Department of Water
Resources
Milton E. Mekelburg
Rancher
Clifford J. Murino
President
Desert Research Institute
Alice Parker
Secretary and Treasurer
P & P Farms, Inc.
Cynthia Reed
Rancher
Luis Torres
Program Director
Northern New Mexico
American Friends Service Committee
Casey E. Westell, Jr.
Director of Industrial Ecology
Tenneco, Inc.
Norman K. Whittlesey
Professor
Department of Agricultural Economics
Washington State University

Dryland Agriculture Work Group
Bruce Beattie
Department of Agricultural Economics
Montana State University

Ernest French
Superintendent
North Dakota State Agricultural

Experiment Station
Joe Goodin
International Center for Arid and

Semiarid Land Studies
Texas Tech University
John Hanks
Soils and Biometeorology Department
Utah State University
Jim Heyser
Los Alamos National Laboratory
Bob Papendick
Research Leader
USDA/ARS
Washington State University
Robert A. Stewart
Research Leader
USDA/ARS
Conservation and Production

Research Lab
Rangeland Agriculture Work Group
Farrell Branson
U.S. Geological Survey, WRD
Bruce Godfrey
Department of Economics
Utah State University
Dan Laster/Roman L. Hruska
U.S. Meat Animal Research Center
U.S. Department of Agriculture
Bill Laycock
Forage and Range Management
Research
Crops Research Lab
Colorado State University
Brian Sindelar
Animal and Range Science Department
Montana State University
Paul T. Tueller
Director
Knudtsen Renewable Resources Center
University of Nevada
Warren Whitman
Professor Emeritus
Botany Department
Agricultural Experiment Station
North Dakota State University of

Agriculture and Applied Sciences

Irrigation Agriculture Work Group
Don Alford

● ● until 7/30/s2  Deputy Secretav, NeWJ Mexico  Health  and Environment Department.
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Stanley Davis
Department of Hydrology and

Water Resources
University of Arizona
Paul Fischbach
Department of Agricultural Engineering
University of Nebraska
Anthony E. Hall
Department of Botany and Plant
Sciences
University of California
Marvin Jensen
National Research Program Leader
Agricultural Research Service
U.S. Department of Agriculture
Ron Lacewell
Department of Agricultural Economics
Texas A&M University
Joe Lord
President
J. M. Lord, Inc.
Peter Wierenga
Department of Agronomy
New Mexico State University

Socioeconomic/Legal/Environmental
Work Group ‘
Harvey Banks
Director
Water Resources Division
Camp-Dresser & McKee
Bruce Beattie
Department of Agricultural
Montana State University
Bruce Godfrey
Department of Economics
Utah State University
Joe Goodin

Economics

international Center for Arid and
Semiarid Land Studies

Texas Tech University
Ron Lacewell
Department of Agricultural Economics
Texas A&M University
Dwight Metzler
Secretary
Kansas Department of Health
Ray Moses
Moses, Wittemyer, Harrison &

Woodruff, P.C.
John Sheaffer
President
Sheaffer & Roland, Inc.
Bill Stini
Department of Anthropology
University of Arizona
Joe Warburton
Desert Research Institute

Technologies To Sustain Tropical
Forest Resources Advisory Panel

Leonard Berry, Chairman
Center for Technology, Environment,
and

Development
Clark University
Eddie Albert
Hugh Bollinger
Director
Plant Resources Institute
Robert Cassagnol
Technical Committee
CONAELE
Robert Cramer
Gary Eilerts
Appropriate Technology International
John Ewel
Department of Botany
University of Florida
Robert Hart
Winrock International
Susanna Hecht
Department of Geography
University of California
Marilyn Hoskins
Department of Sociology
Virginia Polytechnic Institute
John Hunter*
Michigan State University
Norma Johnson
Vice President, North Carolina Region
Weyerhaeuser Co.
Jan Laarman
Department of Forestry
North Carolina State University
Chuck Lankester
U.N. Development Programme
Robert Owen
Christina Padoch
institute of Environmental Studies
University of Wisconsin
Don Plucknett
CGIAR
World Bank
Allen Putney
ECNAMP
West Indies Lab
Jeff Romm
Department of Forestry
University of California
Richard E, Schultes
Harvard Botanical Museum
Harvard University

● Resigned from advisory panel in July 1982.
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John Terborgh
Department of Biology
Princeton University
Henry Tschinkel
Regional Office for Central

American Programs
Agency for International Development
U.S. Department of State

Technology Transfer Workshop
Ron Stegall, Chairman
United States
Anil Agarwal
India
Jose Roberto Castillio
Mexico
Merrill Conitz
United States
Robert Fishwick
United States
Marilyn Hoskins
United States
Gerald Murray
Haiti
Gunnar Poulsen
Denmark
David Richards
United States
Skip Stiles
United States

Plants: The Potentials for Extracting
Protein, Medicines, and Other
Useful Chemicals Workshop

Robert P. Adams
Native Plants, inc.
John Becker
Frederick H. Buttel
Department of Rural Sociology
Cornell University

James Duke
Chief, Economic Botany Lab
U.S. Department of Agriculture
Norman R. Farnsworth
College of Pharmacy
University of Illinois
Cornelia B. Flora
Department of Sociology,
Anthropology,

and Social Work
Kansas State University
Richard Harwood
Rodale Research Center
Martin Jacobson
Beltsville Agricultural Research Center
U.S. Department of Agriculture
Prachuab Kwanyuen
Aklilu Lemma
United Nations Center for Science and

Technology for Development
Frederick L. Mann
University of Missouri
Ara der Marderosian
Philadelphia College of Pharmacy and

Science
Gordon H. Svoboda
Howard Tankersley
Soil Conservation Service
U.S. Department of Agriculture
Lehel Telek
Mayaguez Institute of Tropical

Agriculture
U.S. Department of Agriculture
Richard Wheaton
Natural Rubber Program
U.S. Department of Agriculture
Samuel Wildman
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Melvin A. Glasser
Committee for National Health
Insurance
Patricia King
Georgetown Law Center
Joyce C. Lashof
School of Public Health
University of California, Berkeley
Margaret Mahoney
The Commonwealth Fund
New York
Frederick Mosteller
Department of Health Policy and

Management
School of Public Health
Harvard University
Mitchell T. Rabkin
Beth Israel Hospital
New York
Dorothy P. Rice
Department of Social

Sciences
School of Nursing

and Behavioral

University of California, San Francisco
Richard K. Riegelman
George Washington University School

of Medicine
Walter L. Robb
Medical Systems Operations
General Electric
Washington, D.C.
Frederick C. Robbins
President
Institute of Medicine
Rosemary Stevens
Department of History and Sociology

of Science
University of Pennsylvania
Kerr L. White
Deputy Director for Health Services
Rockefeller Foundation

Medical Technology and Costs of the
Medical Care Program Advisory Panel

Stuart Altman, Chair
Florence Heller School
Brandeis University
Frank Baker
Washington State Hospital
Robert Blendon
The Robert Wood Johnson Foundation
Jerry Cromwell
Health Economics Research
Karen Davis
School of Hygiene and Public Health
The Johns Hopkins University

Robert Derzon
Lewin & Associates
Howard Frazier
Center for the Analysis of Health
Practice
School of Public Health
Harvard University
Cliff Gaus
Center for Health Policy Studies
Jack Hadley
Urban Institute
Kate Ireland
Board of Governors
Frontier Nursing Service
Judith Lave
Graduate School of Public Health
University of Pittsburgh
Mary Marshall
Virginia House of Delegates
Walter McNerney
Northwestern University
Morton Miller
National Health Council
James Mongan
Truman Medical Center
Seymour Perry
Bethesda, Md.
Robert Sigmond
Blue Cross of Greater Philadelphia
Anne Somers
Department of Environment and

Community and Family Medicine
Rutgers University
Paul Torrens
School of Public Health
University of California, Los Angeles
Keith Weikel
Group Vice President
AMI

Federal Policies and the
Medical Devices Industry

Richard R. Nelson, Chair
Institute for Social and Political Studies
Yale University
William F. Ballhaus
Beckman Instruments, Inc.
SmithKline Beckman Corp.
Ruth Farrisey
Massachusetts General Hospital
Peter Barton Hutt
Covington & Burling
Alan R. Kahn
Applied Electronic Consultants, Inc.
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Grace Kraft
Kidney Foundation of the Upper
Midwest
Joyce C. Lashof
School of Public Health
University of California, Berkeley
Penn Lupovich
Group Health Association
Victor McCoy
Paralyzed Veterans of America
Robert M. Moliter
Medical Systems Division
General Electric
Louise B, Russell
The Brookings Institution
Earl J. Saltzgiver
Foremost Contact Lens Service, Inc.
Charles Sanders
E. R. Squibb & Sons
Rosemary Stevens
University of Pennsylvania
Allan R. Thieme
Amigo Sales Inc.
Eric von Hippel
Sloan School
Massachusetts Institute of Technology
Edwin C. Whitehead
Technicon Corp.

Health and Safety Control
Technologies in the Workplace

Advisory Panel

Morton Corn, Chair
Department of Environmental Health

Sciences
School of Hygiene and Public Health
The Johns Hopkins University
Duane L. Block
Ford Motor Co.
Richard F. Boggs
Organization Resources Counselors,
Inc.
Mark R. Cullen
Occupational Medicine Program
School of Medicine
Yale University
Philip E. Enterline
Pittsburgh, Pa.
Melvin W. First
Department of Environmental Health

Sciences
School of Public Health
Harvard University

Matt Gillen
Amalgamated Clothing and Textile

Workers Union
Melvin Glasser
Committee for National Health
Insurance
William J. McCarville
Monsanto Co.
Wilbur L. Meier, Jr.
School of Engineering
Pennsylvania State University
Samuel Milham, Jr.
Washington State Department of Social

and Health Services
Kenneth B. Miller
Workers Institute for Safety and Health
Ted E. Potter
Shepherd Chemical Co.
Milan Racic
Allied Industrial Workers Union
Mark A. Rothstein
West Virginia University College of
Law
Marilyn Schule
Centaur Associates
Michael O. Varner
American Smelding & Refining Co.
James L. Weeks
United Mineworkers of America
Roger H. Wingate
New Hampshire

Agent Orange Study Protocol Review
Advisory Panel

Richard Remington, Chair
University of Iowa
Margit Bleecker
Division of Occupational Medicine
School of Hygiene and Public Health
The Johns Hopkins Medical Institutes
George L. Carlo
Epidemiology, Health and
Environmental

Sciences
Dow Chemical U.S.A.
Neal Castagnoli, Jr.
Department of Chemistry and

Pharmaceutical Chemistry
University of California, San Francisco
Theodore Colton
School of Public Health
Boston University
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Theodore Sypko
Veterans of Foreign Wars of the

United States
Frederic Halbert
Delton, Mich.
George B. Hutchison
School of Public Health
Harvard University
Patricia King
Georgetown Law Center
Lewis Kuller
Department of Epidemiology
Graduate School of Public Health
University of Pittsburgh
Claire O. Leonard
Salt Lake City, Utah
John F. Sommer, Jr.
The American Legion
John F. Terzano
Vietnam Veterans of America
Monte C. Throdahl
Senior Vice President
Environmental Policy Staff
Monsanto Co.
H. Michael D. Utidjian
Corporate Medical Director
American Cyanamid Co.

Technology and Handicapped People
Advisory Panel

Daisy Tagliacozzo, Chair
Department of Sociology
University of Massachusetts
Miriam K. Bazelon
Washington, D.C.
Tom Beauchamp
Kennedy Institute
Center for Bioethics
Georgetown University
Monroe Berkowitz
Disability and Health Economic

Research
Bureau of Economic Research
Rutgers University
Henrik Blum
University of California, Berkeley
Frank Bowe
Cedarhurst, N.Y.
James Gallagher
Frank Porter Graham Center
University of North Carolina
Melvin Glasser
Committee for National Health Insurance
Ralf Hotchkiss
Oakland, Calif.

John Kimberly
Yale School of Organization and

Management
Health Systems Management Group
Robert Leopold
Department of Psychiatry
Hospital of the University of

Pennsylvania
LeRoy Levitt
Mount Sinai Hospital
Chicago, Ill.
A. Malachi Mixon, III
Invacare Corp.
Jacquelin Perry
Rancho Los Amigos Hospital
Barbara W. Sklar
Mount Zion Hospital
William Stason
School of Public Health
Harvard University
Gregg Vanderheiden
Trace Research and Development Center
University of Wisconsin
Michael Zullo
Corporate Partnership Program
U.S. Council for the International Year

of Disabled Persons

Strategies for Medical Technology
Assessment Advisory Panel

Lester Breslow, Chair
School of Public Health
University of California, Los Angeles
Morris Cohen
Kaiser-Permanente Medical Care Program
Richard Cooper
Williams & Connolly, Inc.
D. V. d’Arbeloff
Millipore Corp.
Harvey Fineberg
School of Public Health
Harvard University
Jerome D. Frank
The Henry Phipps Psychiatric Clinic
The Johns Hopkins Hospital
William Goffman
School of Library Science
Case Western Reserve University
Leon Greene
New Product Technology
Smith, Kline & French Laboratories, Inc.
David B, Homer
Inglewood, Calif.
Stanley B. Jones
Blue Cross/Blue Shield Association
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F. Wilfrid Lancaster
Graduate School of Library and

Information Science
University of Illinois
Louise Russell
The Brookings Institution
Herber t  Semmel
Consumer Coalition for Health
Robert M. Veatch
Kennedy Institute of Ethics
Georgetown Univers i ty
Richard W. Vilter
American College of Physicians
College of Medicine
University of Cincinnati
Kenneth E .  Warner
School of Public Health
University of Michigan
Carol Weiss
Graduate School of Education
Harvard  Univers i ty
Kerr L. White
Deputy Director for Health Sciences
Rockefe l ler  Foundat ion

Advisory Panel for MEDLARS
and the Health Information Policy

Robert Hayes, Chair
Graduate School of Library and

Information Science
University of California
Robert L. Chartrand, ex officio
Congressional Research Service
Robert Chesier
Cleveland Health Sciences Library
Don Detmer
University of Wisconsin Medical School
Donald Dunn
Department of Engineering
Economics Systems
Stanford University
Rashi Fein, ex officio
Department of Social Medicine and

Health Policy
Harvard Medical School
Morton David Goldberg
Schwab, Goldberg, Price & Dannay
William N. Hubbard, Jr.
The Upjohn Co.
Lee Hyde
Assistant Director
Kingsport Family Practice Center
Edward Kennedy
BIOSIS

F. Wilfrid Lancaster
University of Illinois
Davis  McCarn
Computerized Bibliographic Services
The H. W. Wilson Co.
Judith Messerle
Medical  Informat ion Center
St. Joseph Hospial
Christopher A. Meyer, ex offi”cio
Office of General Counsel
U.S. Copyright Office
Barbara  Quint
Reference  Services
The Rand Corp.
Roger Summit
DIALOG Information Services, Inc.
Rober t  Wedgeworth
American Library Association
Carol Weiss
Graduate School of Education
Harvard  Univers i ty
Gloria  Werner
Biomedica l  L ibrary
University of California, Los Angeles
Kerr  White
Rockefeller Foundation

Medical Technology Under Proposals
To Increase Competition in
Health Care Advisory Panel

Lester Breslow, Chair
School of Public Health
University of California, Los Angeles
Morris Cohen
Director of Technology Assessment
Kaiser-Permanente Medical Care Program
Alain Enthoven
Graduate School of Business
Stanford University
Rashi Fein
Department of Social Medicine and

Health Policy
Harvard Medical School
Harvey Fineberg
School of Public Health
Harvard University
Marie Henderson
Bethesda, Md.
David Homer
Inglewood, Calif.
Robert Krughoff
Washington Consumer Checkbook
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Mark Pauly
Department of Economics
Northwestern University
Louise Russell
The Brookings Institution
Lisbeth Bamberger Schorr
Maternal and Child Health Department
University of North Carolina
Herbert Semmel
Consumer Coalition for Health
Robert Sigmond
Blue Cross of Greater Philadelphia
Jacob Spies
Health Policy Institute
Boston University
Kenneth E. Warner
School of Public Health
University of Michigan
Richard Watkins
Group Health Cooperative

Workshop on the Purchase and Use
of Medical Devices

Robert Berenson
Washington, D.C.
Frank Bowe
Cedarhurst, N.Y.
Dennis Cotter
Office of Health Technology Assessment
Department of Health and Human

Services
Danny Foutch
Hospital Corp. of America
Pradeep Gupte
Westchester County Medical Center
Valhalla, N.Y.
Ralf Hotchkiss
Oakland, Calif.

Phyllis Leppert
Columbia-Presbyterian Medical Center
John Matoole
Veterans Administration Medical Center
James Mongan
Truman Medical Center
Louise Russell
The Brookings Institution
Kent Samuelson
Salt Lake City, Utah
William Schneider
Kaiser-Permanente Medical Center

Workshop on Research, Development,
and Marketing of Medical Devices

William Adams
Surgilite International, Inc.
Perry Blackshear, Jr.
Diabetes Unit
Massachusetts General Hospital
Thomas Carney
Metatech & Bioferm
Wilson Greatbatch
Greatbatch Enterprises, Inc.
Richard Nelson
Institute for Social and Policy Studies
Yale University
William Partridge
University of Utah Research Institute
Richard Rettig
Department of Social Science
Illinois Institute of Technology
Walter Robb
Medical Systems Operations
General Electric Co.
Aron Safir
University of Connecticut Health Center

SCIENCE, INFORMATION, A N D
NATURAL RESOURCES DIVISION

COMMUNICATION AND and Information Technologies Program

Information Technology Research and
Development Advisory Panel

Roger G. Nell, Chairman
Division of Humanities and

Social Science
California Institute of Technology
Geneva Belford
Professor, Computer Science
Department of Computer Science
University of Illinois

Steven Bisset
President
Megatest, Inc.
John E. Bryson
Partner
Morrison Foerster Law Firm
Nand Kishore Chitre
Director
Systems Planning
INTELSAT
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Ralph E. Gomory
Vice President and Director of Research
IBM Corp.
John V. Barrington
Director
COMSAT Laboratories
William C. Hittinger
Executive Vice President and

Chief Scientist
RCA Corp.
Bruce Lusignan
Director
Communication Satellite Planning

Center
Stanford University
Donald McCoy
Vice President and General Manager
CBS Technology Center
Ithiel de Sola Pool
Professor of Political Science
Massachusetts Institute of Technology
Paul E. Ritt, Jr.
Vice President and Director of Research
GTE Laboratories, Inc.
Larry W. Sumney
Executive Director
Semiconductor Research Cooperative
Victor Vyssotsky
Executive Director
Research, Information Sciences
Bell Telephone Laboratories
Robert E. Wesslund
Vice President for Technology Exchange
Control Data Corp.
George R. White
Senior Research Fellow
The Harvard Business School

Informational Technology and Its
Impact on American Education

Advisory Panel

Joe Wyatt, Chairman
Vice President for Administration
Harvard University
Willis Adcock
Assistant Vice President
Texas Instruments Inc.
Joel N. Bloom
Director
Franklin Institute
Science Museum and Planetarium
Coleen Cayton
Director of Marketing
Library of Resources Corp. of America

Robert L. Chartrand
Senior Specialist in Information

Technology and Policy
Congressional Research Service
Library of Congress
Mark Curtis
President
Association of American Colleges
L. Linton Deck
Superintendent
Fairfax County Schools (Virginia)
Sam Gibbon
Executive Producer
Bank Street College
Harold Howe, II
Harvard Graduate School of Education
Robert Hoye
Director, Instructional Technology
University of Louisville
Judith Lozano
Superintendent of Southside School

District
San Antonio, Tex.
Maurice Mitchell
Chairman of the Board
National Public Radio
Sarah Resnick
President
Media Systems Corp.
Vic Walling
Policy Analyst
Stanford Research Institute
Nellouise Watkins
Director, Computer Center
Bennett College

The Effects of Information Technology
on Financial services Systems

Advisory Panel

Almarin Phillips, Chairman
Professor of Economics
Law and Public Policy
University of Pennsylvania
Donald I. Baker
Partner
Jones, Day, Reavis & Pogue
Paul Baran
Vice President—Engineering
PacketCable
Lynne Barr
Gaston Snow & Ely Bartlett
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Robert Capone
Vice President and Director
Systems & Data Processing
J. C. Penney Co.
Kent Colton
Executive Vice-President
Federal Home Loan Mortgage Corp.
Richard J. Darwin
Manager
Financial Industry Systems Group
Battelle Memorial Institute
Gerald Ely
Director of Technology
Divisional Vice President
Merrill Lynch Pierce Fenner &

Smith, Inc.
John Farnsworth
Senior Vice President
Chemical Bank
Paul Hefner
Vice President
First Interstate Bancorp
Edward J. Kane
The Everett D. Reese Professor of

Banking in Monetary Economics
Department of Economics
Ohio State University
Jerome Svigals
IBM Corp.
Willis H. Ware
Corporate Research Staff
The Rand Corp.
Steven Weinstein
Vice President—Corporate Strategy
American Express
Milton Wessel
Legal Counsel
Association of Data Processing Service

Organizations
Frederick G. Withington
Vice President
Arthur D. Little, Inc.

Automation and the Workplace
Advisory Panel

Roy Amara, Chairman
President
Institute for the Future
William D. Beeby
Former Director
Engineering Computing Systems
Boeing Commercial Airplane Co.
Erich Bloch
Vice President
Technical Personnel Development
IBM Corp.

Barbara A. Burns
Manufacturing Technical Group Engineer
Lockheed Georgia
Jack Cahall
Manager, Training and Development
Cincinnati Milacron, Inc.
Dennis Chamot
Assistant Director
Department for Professional Employees
AFL-CIO
Robert Cole
Project Director
Joint U.S.-Japan Automotive Study
University of Michigan
Alan E. Drane
Manager of Automated Systems
Emhart Corp.
Audrey Freedman
Senior Research Associate
The Conference Board, Inc.
Sheldon Friedman
Director, Research Department
United Automobile, Aerospace and

Agricultural Implement Workers
of America

Theodore W. Kheel,
Esq. of counsel
Battle, Fowler, Jaffin & Kheel
James F. Lardner
Vice President
Governmental Products and

Component Sales
Deere & Co.
Eli Lustgarten
Vice President
Paine Webber Mitchell Hutchins, Inc.
M. Granger Morgan
Professor
Engineering and Public Policy
Carnegie Mellon University
George J. Poulin
General Vice President
International Association of Machinists

and Aerospace Workers
Bernard M. Sallot
Director, Professional and

Governmental Activities
Society of Manufacturing Engineers
Executive Director
Robot Institute of America
Harley Shaiken
Research Fellow
Massachusetts Institute of Technology
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Kevin G. Snell
Vice President
Forward Planning Program and

Development
Career Works, Inc.
Alfred P. Taylor
Manager
Factory Automation Plant Services

Operation
General Electric Co,
Philippe Villers
President
Automatix, Inc.
Victor C. Walling, Jr.
Coordinator
Business Futures Program
SRI International
Dennis Wisnosky
Vice President
Industrial Systems
GCA Corp.
Michael J. Wozny
Director

Group

Interactive Computer Graphics Center
Rensselaer Polytechnic Institute
Robert Zager
Vice President, Policy Studies and

Technical Assistance
Work in America Institute

Labor Markets Workshop

Eileen Appelbaum
Professor, Department of Economics
Temple University
Steve Confer/Robert Westbrook
Communications Workers of America

William Cooke
Professor, Krannert School of

Management
Purdue University
Faye Duchin
Computer Scientist
Institute for Economic Analysis
New York University
Alan Fechter
Head, Scientific and Technical

Personnel Studies Sections
National Science Foundation
Sheldon Friedman
Director, Research Department
United Automobile Workers of America
Louis Jacobson/Robert Levy
Study on Labor Adjustment to

Technical Change
Center for Naval Analyses
Michael Pilot
Director, Office of Occupational

Analysis
Bureau of Labor Statistics
Markley Roberts
Economist
AFL-CIO
Myron Roomkin
Professor, Kellogg School of

Management
Northwestern University
Jim Smith
Senior Economist
The Rand Corp.
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Peter Montague
Center for Environmental Studies
Princeton University
Glenn Paulson
Vice President for Science
National Audubon Society
Howard Raiffa
Harvard Business School
William A. Thomas
American Bar Foundation
Mason Willrich
Vice President—Corporate Planning
Pacific Gas & Electric Co.

Donald Wodrich
Rockwell International-Hanford

Operations
John Yasinsky
General Manager
Advanced Power Systems Divisions
Westinghouse Electric Corp.

Atmospheric Alterations
Advisory Panel

Norton Nelson, Chairman
New York University Medical Center
Thomas H. Brand
Edison Electric Institute
Robert Wilbur Brocksen
Manager—Ecological Effects Program
Electric Power Research Institute
Jack George Calvert
National Center for Atmospheric

Research
David Hawkins
National Resources Defense Council, Inc.
Edward A. Helme
National Governor’s Association
Richard L. Kerch
Consolidation Coal
Anne LaBastille
Adirondack Park Agency
Gene E. Likens
Professor of Ecology
Section of Ecology and Systematic
Cornell University
Donald H, Pack
Carl Shy
School of Public Health
Professor of Epidemiology
University of North Carolina
Lester Thurow
Sloan School of Management
Massachusetts Institute of Technology
George H, Tomlinson, II
Domtar Inc.

Wetlands Advisory Panel

William H. Patrick, Jr., Chairman
Director, Laboratory for Wetland

Soils and Sediment
Louisiana State University
Hope M. Babcock
National Audubon Society
Earl H. Beistline
Fairbanks, Alaska
(Ex Officio Panel Member)
Charles E. Fraser
President
Sea Pines Co.
Donald E. Gilman
Alaska State Senator
Laurence R. Jahn
Vice President
Wildlife Management Institute
Joseph S. Larson
Chairman, Department of Forestry and

Wildlife Management
University of Massachusetts
Stanley L. Lattin
Director of Planning and

Economic Development
Port of Grays Harbor
Jay A. Leitch
Department of Agricultural Economics
North Dakota State University
Ralph Manna, Jr.
Division of Regulatory Affairs
Department of Environmental

Conservation
William Manning
Louisiana Land & Exploration Co.
Eric Metz
California Coastal Commission
Mark Rey
National Forest Products Association
Laurence Sirens
President
Maryland Waterman’s Association
Hobart G. Truesdell, 11
President, First Colony Farms
Daniel E. Willard
School of Public and

Environmental Affairs
Indiana University

National Wetlands Technical “Council
John Cairns, Jr.
Director
Center for Environmental Studies
Virginia Polytechnic Institute
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John R. Clark
Hickory Landing
Beatrice H. Holmes
Environmental Law Institute
John A. Kadlec
Department of Wildlife Biology
Utah State University
Jon A. Kusler
Chester, Vt.
Joseph S. Larson
Chairman, Department of Forestry and

Wildlife Management
University of Massachusetts
Orie L. Loucks
The Institute of Ecology
Butler University
William A. Niering
Biology Department
Connecticut College
Eugene P. Odum
Center for Ecology
University of Georgia
J. Henry Sather
Malcomb, Ill.
Gilbert F. White
Institute of Behavioral Science
University of Colorado

Assessment of Maritime Trade and
Technology Advisory Panel

Leslie Kanuk, Chairman
Professor of Marketing
Baruch College
Vera Alexander
Director, Division of Marine Science
University of Alaska
Richard F. Brunner
Senior Operating Officer
Avondale Shipyards, inc.

Paul J. Burnsky
President
Metal Trades Department
AFL/CIO
H. Clayton Cook, Jr.
Partner
Cadwalader, Wickersham, & Taft
J. P. Elverdin
President
Navies Corp.
Peter J. Finnerty
Vice President for Public Affairs
Sea-Land Industries
Jack Goldstein
Vice President and Economist
Overseas Shipholding Group, Inc.
R. J. Lowen
President
Masters, Mates & Pilots of America
C. M. Lynch
President
ARCO Marine Inc.
David L. Pearson
Chief of Engineering
General Dynamics Corp.
Eugene K. Pentimonti
Vice President, Engineering
American President Lines, Ltd.
Paul F. Richardson
Paul F. Richardson Associates, Inc.
John P. Scally
Manager of Export Transportation
General Electric Co.
Lawrence A. Smith
President
Lockheed Shipbuilding Co.

Space, Transportation, and Inovation Program

Space Science Research Herbert Friedman
in the United States National Academy of Sciences

Riccardo Giacconi
Workshop Attendees Space Telescope Science Institute
John W. Townsend, Jr., Chairman Johns Hopkins University
President Louis J. Lanzerotti
Fairchild Space & Electronics Co. Bell Laboratories
Alastair G. W. Cameron Robert M. MacQueen
Harvard College Observatory High Altitude Observatory
Thomas M. Donahue National Center for Altitude Research
Department of Atmospheric and Harold Masursky

Ocean Sciences Astrogeologic Studies
University of Michigan U.S. Geological Survey

17-454 0 - 83 - 9
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Frederick Scarf
TRW Systems
Erick 0, Schonstedt
Schonstedt Instrument Co.
Bradford A. Smith
Department of Planetary Sciences
University of Arizona
Edward C. Stone, Jr.
Division of Physics, Mathematics and

Astronomy
California Institute of Technology
James A. Van Allen
Physics and Astronomy Department
University of Iowa
A. Thomas Young
Vice President for Research and

Engineering
Martin Marietta Aerospace

Civilian Space Stations

Soviet Space Station Activities
Workshop Attendees
Craig Covault
Aviation Week & Space Technology
Philip E, Culbertson
Associate Deputy Administrator
National Aeronautics and

Space Administration
Merton Davies
The Rand Corp.
Ed Ezell
National Museum of American History
Smithsonian Institution
John R. Hilliard
Air Force Systems Command
Nicholas Johnson
Principal Technologist
Teledyne Brown Engineering
Saunders Kramer
Department of Energy
Court Lewis
Biotechnology Inc.
James R. Morrison
Deputy Director, International Affairs

Division
National Aeronautics and

Space Administration
James E. Oberg
McDonnell Douglas Astronautics
Kenneth S. Pederson
Director
International Affairs Division
National Aeronautics and

Space Administration

Geoffrey Perry
Physics Instructor
Kettering Boys School (England)
Paul Rambaut
National Aeronautics and

Space Administration
P. Diane Rausch
National Aeronautics and

Space Administration
Marcia Smith
Specialist in Aerospace and

Energy Systems
Science Policy Research Division
Library of Congress

Civilian Space Policy and
Applications Advisory Panel

Willis M. Hawkins, Chairman
Senior Advisor
Lockheed Corp.
Fred E. Bradley
Director, Advanced Space Program
McDonnell Douglas Astronautics
Sam Brown
Consultant
John G. Burke
Department of History
University of California
Hal Clement
Author
Terry Dawson, Jr.
The Analytic Sciences Corp.
Hugh Downs
Broadcaster
American Broadcasting Co.
Daniel J. Fink
Senior Vice President
Corporate Planning & Development
General Electric Co.
Arnold Frutkin
Director, Market Development
Pacific-Canada Division
The Burroughs Corp.
Eilene Galloway
Honorary Director
International Institute of Space Law of
the

International Astronautical
Federation
Ivan Getting
Consultant
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Jerry Grey
Administrator of Public Policy
American Institute of Aeronautics and

Astronautics
Ida R. Hoos
Research Sociologist
Space Sciences Laboratory
University of California
James A. Lovell
President
Fisk Telephone Systems, Inc.
Michael B. McElroy
Professor
Division of Applied Sciences
Center for Earth and Planetary Physics
Harvard University
James A. Michener
Author
Bernard J. O’Keefe
Chairman and Chief Executive Officer
E G & G, Inc.
Thomas O. Paine
President and Chief Operating Officer
Northrop Corp.
Merton J. Peck
Chairman, Department of Economics
Yale University
Charles Sheldon*
Senior Specialist, Space and

Transportation
Congressional Research Service
Library of Congress
Marcia Smith
Science Policy Research Division
Congressional Research Service
Library of Congress
Martin Summerfield
President
Princeton Combustion Research

Laboratories, Inc.
Verner E. Suomi
Director, Space Science & Engineering

Center
University of Wisconsin
Anthony F. C. Wallace
Professor, Department of Anthropology
University of Pennsylvania
Roy A. Welch
Professor
Department of Geography
University of Georgia

Impact of Advanced Air Transport
Technology Advisory Panel

Robert W. Simpson, Chairman
Flight Transportation Laboratory
Massachusetts Institute of Technology
Jane H. Bartlett
President
Arlington League of Women Voters
Ray E. Bates
Vice President
Douglas Aircraft Co.
John G. Borger
Vice President of Engineering
Pan American World Airways, Inc.
Norman Bradburn
Director
National Opinion Research Center
Frederick W. Bradley, Jr.
Vice President
Citibank, N.A.
Secor D. Browne
Secor D. Browne Associates, Inc.
F. A. Cleveland
Vice President, Engineering
Lockheed Aircraft Corp.
Elwood T. Driver
Former Vice Chairman
National Transportation Safety Board
James C. Fletcher
Federal & Special Systems Group
Burroughs Corp.
William K. Reilly
President
The Conservation Foundation
David S. Stempler
Chairman, Government Affairs

Committee of the Board of Directors
Airline Passengers Association, Inc.
Janet St. Mark
President
SMS Associates
John Wild
Executive Director
National Transportation Policy Study

Commission*
Holden W. Withington
Vice President, Engineering
Boeing Commercial Airplane Co.

● Deceased.
● Commission waa disaolved  Dec. 31, 1979.
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Michael Yarymovych
Vice President, Engineering
Rockwell International

Observers:
Charles R. Foster
Associate Administrator for

Aviation Standards
Federal Aviation Administration
James J. Kramer**
Associate Administrator for
Aeronautics

and Space Technology
National Aeronautics and

Space Administration

Air Service to Small Communities
Working Group
Jane H. Bartlett
President
Arlington League of Women Voters
David Brewster
Senior Designer
Babcock & Schmid Associates, Inc.
Tulinda Deegan
Director, Government Relations
Commuter Airline Association of
America
James Dougherty
Consultant
General Aviation Manufacturers

Association
Marcy Fannon
President
Aviation Service Co.
Harry W. Johnson
General Aviation Office
National Aeronautics and

Space Administration
David S. Stempler
Chairman, Government Affairs

Committee of the Board of Directors
Airline Passengers Association, Inc.
Janet St. Mark
President
SMS Associates
Shirley Ybarra
Vice President
Simat, Helliesen & Eichner
Finance and Program Alternatives
Working Group

Richard Alpagh
Chief, Non-Highway Transportation

Branch
Department of Energy
Jane H. Bartlett
President
Arlington League of Women Voters
Richard D. Fitzsimmons
Director, Advanced Program
Engineering
Douglas Aircraft Co.
Jack I. Hope
President
HAECO, Inc.
William Sens (Retired)
Pratt & Whitney Engine Co.
Armand Sigalla
Chief, Technology Preliminary Design
Boeing Commercial Airplane Co.
John Wesler
Director of Environment and Energy
Federal Aviation Administration
Bruce R. Wright
John Claus
Lockheed California Co.

Airport and Air Traffic Control
System Advisory Panel

Raymond L. Bisplinghoff, Chairman
Vice President and Director of R&D
Tyco Laboratories
Jesse Borthwick
Executive Director
National Association of Noise Control

Officials
Secor D. Browne
Secor D. Browne Associates, Inc.
Jack Enders
President
Flight Safety Foundation, Inc.
Robert Everett
President
The Mitre Corp.
Matthew Finucane
Director
Aviation Consumer Action Project
William T. Hardaker
Assistant Vice President
Air Navigation/Traffic Control
Air Transport Association

. .Re8jgned  fmm  ~nel during conduct of study after leaving  NASA.
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William Horn, Jr.
National Business Aircraft Association,

Inc.
Jack D. Howell
Air Line Pilots Association
International
Alton G. Keel, Jr.
Assistant Secretary of the Air Force
Research, Development and Logistics
Clifton A. Moore
General Manager
Department of Airports
City of Los Angeles
Thomas L. Oneto
Planning Officer
Aircraft Owners & Pilots Association
Robert E. Poli
President
Professional Air Traffic Controllers

Association
Gilbert F. Quinby
Consultant
David S. Stempler
Airline Passenger Association
Janet St. Mark
President
SMS Associates
Richard Taylor
Vice President
Boeing Commercial Airplane Co.
David Thomas
Consultant
General Aviation Manufacturers

Association

Review of the FAA 1982 National
Airspace System Plan

Growth Scenarios Workshop Attendees

Robert W. Simpson, Chairman
Professor
Flight Transportation Laboratory
Massachusetts Institute of Technology
Samuel C. Colwell
Director of Market Planning
Fairchild Industries, Inc.
Herman Gilster
Manager, Traffic and Economic

Forecasting
Boeing Commercial Airplane Co.
David Lewis
Principal Analyst
Natural Resources and Commerce

Division
Congressional Budget Office

David J. McGowan
Manager, Systems Operations
General Aviation Manufacturers

Association
Robert E. Monroe
Vice President for Data Research
Aircraft Owners & Pilots Association
Barney Parrella
Manager, Airport Planning and

Development
Air Transport Association
Gilbert F. Quinby
Consultant
John Slowik
Vice President
Airline and Aerospace Department
Citibank, N.A.
Computer and Communication
Technologies Workshop Attendees
H. Clark Stroupe, Chairman
Vice President
Booz-Allen & Hamilton, Inc.
Mike Ball
Department of the Air Force
Paul Baran
President
CableData Associates
W. W. Buchanan
Senior Associate
SES
James Burrows
Director, Institute for Computer
Science

and Technology
National Bureau of Standards
Anthony Csicseri
U.S. General Accounting Office
George Litchford
President
Litchford Electronics
Gilbert F. Quinby
Consultant
Harrison Rowe
Bell Laboratories
Robert W. Simpson
Flight Transportation Laboratory
Massachusetts Institute of Technology
Willis Ware
The Rand Corp.

The National Airspace System Plan
Conference Attendees

,
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John L. McLucas, Chairman
President
COMSAT World Systems
Ward Baker
Airline Pilots Association
Frederick Bradley, Jr.
Senior Vice President
Airline and Aerospace Department
Citibank Corp.
Samuel C. Colwell
Director of Market Planning
Fairchild Industries, Inc.
Barbara Corn
Vice President
BD Systems Inc.
Anthony Csicseri
U.S. General Accounting Office
Elwood T. Driver
Former Vice Chairman
National Transportation Safety Board
Thomas S. Falatko
Deputy for Transportation and

Civil Aviation
U.S. Air Force
Matthew Finucane
Director
Aviation Consumer Action Project
Rod Gilstrap
Director of Flight Safety and

Industry Affairs
United Air Lines
William T. Hardaker
Assistant Vice President
Air Transport Association
William Horn, Jr.
Manager
Airspace Airtraffic Control Services
National Business Aircraft Association
Victor J. Kayne
Senior Vice President
Technical Policy and Plans
Aircraft Owners & Pilots Association
David Lewis
Principal Analyst
Natural Resources and Commerce

Division
Congressional Budget Office
John F. Leyden
Executive Director
Public Employees Department
AFL-CIO
Kingsley G. Morse
President
Command Airways
Gilbert F. Quinby
Consultant

J. Donald Reilly
Executive Vice President
Airport Operators Council International
Harrison Rowe
Bell Telephone Laboratories
Robert C. Seamans, Jr.
Professor of Environment and

Public Policy
Massachusetts Institute of Technology
Robert Simpson
Flight Transportation Laboratory
Massachusetts Institute of Technology
H. Clark Stroupe
Vice President
Booz-Allen & Hamilton
Richard W. Taylor
Vice President
Boeing Commercial Airplane Co.
David Thomas
Consultant
General Aircraft Manufacturers

Association
Vincent Volpicelli
Supervising Engineer
Port Authority of New York and

New Jersey

Airport System Development
Advisory Panel

Don E. Kash, Chairman
Director
Science and Public Policy Program
University of Oklahoma
James H, Anderson
Director, Office Building Division
General Services Department
E. 1. du Pent de Nemours & Co.
Joseph Blatt
Consultant
Clifford W. Carpenter
Manager, Airport Development
Boeing Commercial Aircraft Co.
Pierre Champagne
Director of Airport Planning
Transport Canada
H. McKinley Conway
President
Conway Publications
Charilyn Cowan
Staff Director, Committee on

Transportation, Commerce and
Technology

National Governors’ Association
Thomas J, Deane
Vice President, Operating Facilities
Avis Rent-A-Car, Inc.
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John Drake
Professor
Purdue University
William Garrison
Institute of Transportation Studies
University of California, Berkeley
Aaron Gellman
President
Gellman Research
John Glover
Supervisor, Transportation Planning
Port of Oakland
Leonard Griggs
Airport Director
Lambert St. Louis International Airport
Richard L. Harris
Vice President, Public Finance
First Boston Corp.
Jack R. Hunt
President
Embry-Riddle Aeronautical University
Richard Judy
Director of Aviation
Dade County
Alfred Kahn
Professor
Cornell University
Leonard Martin
Vice President, Passenger Services
Piedmont Airlines
Dorn McGrath
Department of Urban and Regional

Planning
George Washington University
Sonny Najera
Director
Arizona Division of Aeronautics
Edmund Nelle, Jr.
President
Butler Aviation International
Jan Roskam
Professor
University of Kansas
Forrest C. Six
vice President
Ralph M. Parsons Co,
William Supak
Aviation Director
Port of Portland
William Wilson
Vice President, Properties and
Facilities
Federal Express Corp.

Interest Participation in the Regulatory
Decision Process: Lessons Learned
From Two LNG Safety Standards

Workshop Attendees
Robert K. Arvedlund
Federal Energy Regulatory Commission
Robert Bedell
Deputy General Counsel
Office of Management and Budget
Daniel E, Bensing
Professional Staff
Senate Committee on Governmental

Affairs
Richard Breeden
Counsel
Office of the Vice President
Neil Eisner
Assistant General Counsel
U.S. Department of Transportation
Gary Gregory
Marine Technology and Hazardous

Materials Division
U.S. Coast Guard
Philip J, Harter
Harter & DeLong
George K. Horvath
Manager, Government Relations
National Fire Protection Association
David Pritzker
Administrative Conference of the

United States
Alan Roberts
Materials Transportation Bureau
U.S. Department of Transportation
Leon D. Santman
Director, Materials Transportation
Bureau
U.S. Department of Transportation
James H, Stannard, Jr.
Chairman, NFPA LNG Technical

Committee
David A. Swankin
Swankin & Turner
Gregory Tassey
Senior Economist, Planning Office
National Bureau of Standards
Ronald C. Van Meerbeke
Columbia LNG Corp.
Kenneth Young
U.S. Environmental Protection Agency
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Technology, Innovation, and Regional
Economic Development

Planning Workshop Attendees
Belden Hull Daniels, Chairman
President
Counsel for Community Development
William F. Aikman
President
Massachusetts Technology
Development

Corp.
Catherine Armington
Senior Research Analyst
Economic Studies Program
The Brookings Institution
Dennis W. Barnes
Chief Scientist
Subcommittee on Science, Technology,

and Space
Senate Committee on Commerce,
Science,

and Transportation
Miles Boylan
Policy Analyst
Innovation Processes Research Section
Division of Industrial, Scientific, and

Technological Innovation
National Science Foundation
Charilyn Cowan
Staff Director
Committee on Transportation,
Commerce,

and Technology
National Governors’ Association
Steven H. Flajser
Professional Staff Member
Senate Committee on Commerce,
Science,

and Transportation
LeVon French
Counsel
House Committee on Small Business
Louis Jacobson
Senior Research Economist
Public Research Institute
Center for Naval Analyses

Thomas R. Kramer
Deputy Staff Director
Subcommittee on Science, Research,
and

Technology
House Committee on Science and

Technology
Walter O. McGuire
Director
Washington Office of the Governor
State of California
Gwendolyn B. Moore
President
The Moore Group
James O’Connell
Senior Policy Analyst for Economics
Control Data Corp.
Albert Paladino
General Partner
Advanced Technology Ventures
William Scheirer
Economist
Office of Economic Research
Small Business Administration
Kenneth Sherman
General Partner
Cambridge Research and Development

Group
John Stewart
Assistant General Manager
Tennessee Valley Authority
Milton D. Stewart
Editor
Inc. Magazine
Roger Vaughan
Consultant on Regional Development
Council of State Planning Agencies
Robert Wise
Director
Council of State Planning Agencies
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Pub. Law 9 2 - 4 8 4 . 2 . October 13, 1972
86 STAT. 798

Information,
availability

01 stat. 54

Membership

Vacancies

Chairman and
Vic Chairman

Technology Assessment Board

SIC. 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
Spthe peaker of the House of Representatives,  t h r e e  f r o m  t h e

majority and three from the minority party; and
( 3 t l %8) he“mctor,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
appointment.

(c) The Board shall select a chairman and a vice chairman from
among its members at the

W!’
beginning of each Congress The vice chair-

man shall act in the place an 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
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October 13, 1972 - 3 -

r’toctl~.

Subpena.

Appointment.

Compensation.

83 Stat. 863.

Employment
restriction.

Contracts.
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detail.

Membership.
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- 5 -

Outioso

Term of
Office.

80 Stat. 498;
83 Stat. 190.
5 USC 5701.

Compensation.
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- 6 - October 13, 1972

Solontifio
programs,
financing.
92 Stat. 360.

64 Stat. 156;
32 Stat. 365.
42 USC 1873.
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October 13, 1972 - 7 - Pub. Law 92.484 86 STAT, 803

APPROPRIATIONS
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