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STATEMENTS BY THE CHAIRMAN AND
VICE CHAIRMAN OF THE BOARD AND THE

DIRECTOR OF OTA

Chairman’s Statement—Congressman Morris K. Udall

During my tenure on the Board, | have en-
joyed watching OTA develop into an effective
support agency of Congress—one whose advice
is sought and conclusions are heeded. As a result
of OTA’s success, Congress now has an al-im-
portant in-house capability to apply independent
analysis to complex policy issues involving tech-
nology. OTA provides Congress with a unique
and flexible mechanism to reach out and enlist
the technical assistance and advice of experts in
al sectors of our Nation. In performing this job,
OTA receives the respect of the Members of
Congress, and the increased interest of congres-
sional committees in obtaining OTA’s assistance
in evaluating complicated technological issues.

OTA'’s bicamera and bipartisan Board of Di-
rectors strives to ensure that the type and quality
of work that emerges from OTA fully merits the
Congress' trust and the taxpayer’s investment. |
am pleased to report for the Board our satisfac-
tion with the year now past and our confidence in
OTA'’s continued service in the year ahead.

| have been privileged to have Senator
Stevens of Alaska serve as Vice Chairman of the
Board. His support and wisdom have assisted us
in achieving many of the Board's goals through-
out the year.

We were very fortunate to see Dr. Frederick
C. Robbins elected Chairman of the Technology
Assessment Advisory Council with Dr. Jerome
Weisner as Vice Chairman. In having such distin-
guished experts to lead our Council, men de-
voted to the service of Congress and the country,
TAAC is in capable hands. We deeply appreciate
their continued commitment.

In June 1979, Dr. John H. Gibbons was ap-
pointed Director of OTA. | am grateful that we

were able to attract to this position a man of his
demonstrated leadership, scientific contributions,
and nationally recognized expertise on energy
and environmental matters. He has brought to
OTA a positive, stabilizing influence, and | look
forward to having him at OTA’s helm as it helps
Congress sort out and face up to the technologi-
cal issues before the country.

Under Dr. Gibbons direction, OTA has ac-
complished much. It presented testimony before
numerous committees throughout the year and
published 26 reports and other work in 1979. We
are confident that OTA will continue its fine
record of producing high-quality studies in a
manner which is responsive to the needs of its
many clients in Congress. While the comprehen-
sive OTA reports continue to provide the basis
for OTA’s advice and assistance to Congress,
much value is also derived from such work prod-
ucts of OTA staff as special memoranda, brief-
ings, and testimony. These daily, largely unseen,
activities continue to help Congress make better
decisions and anticipate issues sooner than might
otherwise be possible.

| would also like to extend the gratitude of the
Board to Daniel De Simone, Deputy Director,
who so ably and willingly served as Acting Direc-
tor during our selection process. We commend
him for his professional achievements and energy
in OTA’s behalf.

| am proud to serve as Chairman of the OTA
Board and look forward with much enthusiasm
to the challenges facing us during the 1980’s. In
this complex world, we continue to need careful
and abjective analysis of the untold technological
impacts facing us,; and it appears that OTA is the
institution to answer the call.



4 . Annual Report to the Congress for 1979

Vice Chairman’s Statement—Senator Ted Stevens

As Vice Chairman, | had the honor to work
with the skilled and knowledgeable members of
the Technology Assessment Board in 1979. It is
my belief that during the year the Board took im-
portant steps to improve its working relationship
with OTA, and | look forward to the continuation
of this valuable work in the second session of
Congress.

1979 was a tumultuous year for OTA. Gover-
nor Russell W. Peterson, its second Director, re-
signed in March, and his successor, Dr. John H.
Gibbons, had only been at work a short time
when he had to deal with a budget crisis which, in
combination with other internal problems, threat-
ened to seriously impair OTA’s ability to serve
Congress. | believe that the worst of these prob-
lems is now behind us, and | am encouraged by
the efforts being made to prevent similar prob-
lems from developing in the future. OTA’S re-
sources are too valuable and limited to waste in
unproductive controversy.

Working closely with Dr. Gibbons, the Board
revised its operations in 1979. The Director’'s
ability to develop proposals for the Board, to re-
spond to short-term congressional requests, and
to convey completed assessments to requesters
in a timely fashion was enhanced. In addition,
new procedures were implemented to ensure

that the Board would obtain the information it
needed to set policy and oversee operations.

As Chairman, Congressman Udall of Arizona
gave essential guidance to the Board throughout
the year. His firm leadership, combined with his
concern for the views of other members of the
Board, made the Board’s fine work possible. It
was a pleasure to serve with him.

Many interesting issues will be coming up
before the Board in the second session. The
terms of four members of the Technology As
sessment Advisory Council will be up, and the
Board will select new members and review the
operations of the Council. More efforts will be
made to streamline OTA operations. Most im-
portantly, as the backlog of old assessments is re-
duced, there will be more opportunities to con-
sider new proposals.

In conclusion, | would like to welcome Dr.
John Gibbons. In the short time he has been at
OTA, our new Director has demonstrated genu-
ine desire and ability to work with Congress. He
has made great strides in improving budgeting
and planning procedures. | am certain that OTA
will continue to benefit from Dr. Gibbons' |eader-
ship. We will al work to improve OTA’s aready
impressive record.

Director’'s Statement—John H. Gibbons

OTA’s role is to serve Congress by doing ob-
jective, nonpartisan, comprehensive analyses of
national issues that involve technology. OTA
does that job by linking congressional needs to
the best expertise that exists anywhere in the
country. Information drawn from those experts
(typically in industry, academia, labor, and public
interest groups) is further analyzed and integrated
at OTA into forms appropriate to the needs of
Congress. Thus, OTA’sstaff must be flexible,
analytic, and attuned to working with a broad
variety of people.

Since arriving in June to succeed Dr. Peter-
son, | constantly have been impressed with the

capabilities, productivity, and dedication of
OTA’s dtaff and with the respect and interest
OTA commands among knowledgeable people
across the country. It isindeed a privilege to have
been chosen to lead this effort.

During 1979, OTA not only completed many
formal assessments, but also spent considerable
time and effort in tranglating, summarizing, and
communicating the results to meet various specif-
ic needs of Congress. One new form of publica
tion, the “technical memorandum, ” was intro-
duced to enable us to extract elements of an
ongoing assessment and deliver the information
to Congress in time for use in legislative deci-
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sions. OTA also was called on with increasing fre-
guency to provide testimony, especialy with re-
spect to energy issues.

As we pause to consider the status and out-
look for science and technology and attendant
impacts on our society, it is clear that “interesting
times’ lie ahead of us. (An old Chinese curse
goes something like this: “May you live in inter-
esting times.”) The decade of the 1980's will
surely witness major changes in energy, telecom-
munications, genetic engineering, and the like.
Exciting new options will become available to ap-
ply human ingenuity through technological and
institutional innovations to improve the lot of
humankind.

At the same time that magjor technological ad-

OTA Director’s Swearing-In Ceremony

(Above) Dr. Gibbons being sworn in by OTA Board
Chairman Rep. MorrisK. Udall, as Mike McNulty,
Congressman Udall’s staff counsel, holds the Holy
Bible. TAB Members, Representatives John W. Wydler
(left) and John D. Dingell are in the foreground.
(Top right) Chairman Udall and Dr. Gibbons. (Lower right)
Dr. Gibbons chatting with Dr. Alexander Hollaender,
Member of the National Academy of Sciences

vances can help us achieve our aspirations they
can also frustrate them. One person has aptly de-
scribed nuclear energy as providing simultane-
ously the promises of heaven and the perils of
hell. Advances in computers and telecommuni-
cations can open new vistas in improved produc-
tivity of people and resources, but they can also
lead to new arms races, invasions of privacy, and
the displacement of traditional jobs.

OTA’s role is to help Congress and the Ameri-
can people understand a little better and a little
sooner the dynamics of technology in our soci-
ety. We look forward to another interesting year,
sobered by events of the recent past, but confi-
dent that ingenuity can productively influence
our collective social choices.
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Congressional, Industry, and Academia Interactions

(Left to right) J. Fred Bucy (TAAC); Congressman Clarence
E. Miller (TAB); former OTA Director Russell W. Peterson,
Jerome Wiesner (TAAC); and Senator Edward M. Kennedy

(TAB) in discussion following the joint meeting Solar Power Satellite Panelist’'s Meeting

. .. A

OTA Automobile R&D Seminar—Panel participants (Left to right) Congressman Tom Harkin, lowa;
conducting a meeti_ng onl _of the 3 days that the seminar Senator Howard Cannon, Nevada; and Eric Willis,
was held. (Left to right) Julius Harwood, Ford Motor Co.; OTA Division Director for Science, Information,

Merton Flemings, M.I.T.; Bob Maxwell, OTA Transportation and Transportation participating in OTA’s
Program Manager; Robert Shuck, Republic Steel Automobile R&D Seminar

Photo credits, Vicki Sibley
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SUMMARIES OF
OTA REPORTS
COMPLETED IN 1979

The assessments carried out by OTA cover a wide spectrum of major
issues before Congress and the country and examine a broad range of policy
options and their potential impacts. To provide examples of the breadth and
depth of OTA’'s work, summaries of reports published by the Office in 1979
are presented in this section.

The reader is cautioned that these are summaries of reports. They do not
cover the full range of options considered or all of the findings presented in
any individual report.
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SUMMARIES OF OTA REPORTS

COMPLETED IN 1979

Access Across Federal
Lands in Alaska

Rarely has the conflict between resource de-
velopment and protection of the natural environ-
ment been more severe
than in Alaska. The larg-

Analysis of Laws Governing

Access Across Federal Lands €St State iS a treasury of

Options for Access in Alaska

natural beauty, wildlife,
and wilderness on a
scale that does not exist
in the rest of the Nation.
At the same time, it has
an abundance of natural
resources that may be
needed in the future.
For decades, distance,
climate, and lack of de-
velopment combined to enforce de facto preser-
vation of Alaska’s natural treasures. The barriers
that have protected Alaska’s environment have
been lowered by technology, by local develop-
ment, and by an increased demand for re-
sources.

Access across federally owned lands in Alaska
is one of the keys to developing mineral and
other natural resources in the State. The debate
centers on how much mineral development is to
be carried out and what is required to protect
America's last virgin environment from such de-
velopment. Resolution may require a combina
tion of several access options—a combination
that could be determined on the basis of priorities
Congress establishes for the use and preservation
of these lands.

OTA conducted a comprehensive analysis of
Federal laws, regulations, and policies that cur-
rently affect access across federally owned lands
to non-Federal lands (including State, Native, or
private lands). OTA’s report focuses on Federa
land management laws, and particularly on those
relating to access in Alaska.

Based on information about the location of
mineral deposits, projected landownership pat-
terns, and transportation availability, it was found
that the need for rights-of-way is alocalized prob-
lem that is likely to occur infrequently. However,
if mineral resources on State, Native, or privately
owned lands are to be developed in isolated re-
gions of Alaska, access across Federal land
would be required.

Under existing Federal land management laws
and policies, access is available across most units
of the public lands and national forests, except
designated wilderness and wilderness study
areas. Access across units of the national wildlife
refuge systems is allowed if it does not pose a
threat to protected wildlife. Because of the high
degree of protective management afforded
parks, wild and scenic rivers, and wilderness
areas, use of these lands for access to non-Fed-
eral areas or for transportation routes is strictly
limited. In park and refuge wilderness areas, an
act of Congress would be required to allow any
significant access. In all systems, but particularly
the more protective, the availability of access
may well turn on the factual issue of whether
alternative routes or means of access exist.

In providing access across federally owned
lands, Congress could: 1) apply existing access
provisions to Alaska lands; 2) defer action on ac-
cess until mineral or transportation studies are
completed; 3) provide limited right-of-way au-
thority for access to non-Federal lands, or pro-
vide for land exchanges or realinement of bor-
ders to accommodate access heeds; 4) authorize
rights-of-way for future transportation systems,
designate specific corridors, or establish a new
Federal-State commission to review proposed
rights-of-way; or 5) protect Alaska lands over
and above existing statutes by requiring specific
congressional approval for access use.
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The Future Use and
Characteristics of Automobiles

If chronic worldwide oil shortages do not inter-
vene, projections show that cars will continue to
.. dominate persona trav-
i e in the United States
through the year 2000.
Cars provide a degree of
comfort, convenience,
and personal mobility
unparalleled in history,
and make a mgor con-
tribution to the U.S.
economy. The 100 mil-
lion private cars now ac-
count for more than 90
> percent of personal trav-
el. But their use also helps consume dwindling

omb edw h m ed a po a w
oa e

ma e h Sa

world oil supplies, pollute the atmosphere, con-
gest roads, and kill thousands and injure millions
annually.

A shift from petroleum to other energy sources
for cars will be necessary sooner or later. Can-
didates include oil shale, tar sands, gasohol, coal
liquids, and electricity from coal, nuclear, or solar
energy generating plants. At the present time, all
of these alternatives cost more than petroleum,
and it is not certain which will prove to be techni-
cally or economically best. At least one or two
decades will be needed to switch cars from petro-
leum to alternate energy sources, a process that
might be aided by more R&D, tax incentives, or
subsidies.

Meanwhile, current Federal programs to re-
duce gasoline use can keep total consumption at
or dlightly below present levels. Further reduc-
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Photo credit U.S. Department o! Transportation

... automobiles will continue to be the dominant mode of
personal transportation through the year 2000 . . .

tions can be achieved through smaller and lighter
weight cars, requiring new cars to average 35
miles per gallon by 2000, and more fuel-efficient
engines such as turbines or diesels. Increased gas
taxes and/or price deregulation would reduce
demand, but a several-fold overal price increase
would be needed to cut the number of miles
driven by 20 to 25 percent.

While auto emissions nationwide are expected
to drop sharply from 1975 levels, air quality in
many urban areas will be little better by 2000
than it is now because of more cars and con-
gested streets as well as pollution from other
sources. Tightening new car emission standards
would be costly and reduce auto pollution only
marginally. More effective measures might in-
clude a nationwide program to inspect and main-
tain emission control devices, restrict cars in spe-
cific areas at certain times, and encourage devel-
opment of electrically powered cars.

Although the rate of traffic fatalities per mile
driven has been cut by nearly 40 percent since
1966, there will be more deaths, injuries, and
property damage per year by 2000 than there are
now as more people drive more cars more miles.
Safety could be further enhanced by strict en-
forcement of the 55-mph speed limit and pro-

grams to reduce drunk driving, improve occu-
pant restraints, and build more crashworthy cars
and roads. As a first step, the Federal Govern-
ment might establish stringent and quantitative
safety goals.

The entire automobile system will continue to
cost governments, manufacturers, and consum-
ers more—costs the Federal Government may be
called on to help defray. State and local govern-
ments may need assistance to repair deteriorat-
ing roads. Similarly, tax incentives might help the
auto and fuel industries meet Federal energy,
safety, and environmental standards. Measures
that might assist automobile owners include na-
tional no-fault insurance, regulation of repair
practices to keep costs down, and incentives to
manufacturers to build more durable and main-
tainable cars.

The Future Use and
Characteristics of Automobiles:
Public Participation

Americans want a transportation policy, not a
“car v. transit” policy. Policy should emphasize
mobility, not automobility. Popular supposition
to the contrary, the American public is not having
a “love affair” with the car, rather they “love’ the
mobility afforded by automobiles. Mobility is a
right of the citizenry, not a privilege. These are
some of the views expressed by 1,300 citizens
who took part in a nationwide public participation
program conducted in conjunction with an OTA
assessment of “Changes in the Future Use and
Characteristics of the Automobile Transportation
System.”

The participants did not limit their comments
to automobiles; they were concerned with per-
sonal transportation as a whole. They saw cost as
a main constraint to mobility at the household
level. At the national level, roadway mainte-
nance and repair were seen as the main transpor-
tation costs for the future. Most of the participants
viewed further major road construction in the
United States as unnecessary.

The “energy crisis’ was described as a political
dilemma, not a true resource shortage. Conser-
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Photo credits Bob Dunsmore and Vicki Sibley

Involving the public—citizens from the east to west coasts
provided valuable input to the public participation process

vation is needed, but the Federal Government
must provide the impetus, probably through reg-
ulations, participants said. They emphasized the
need to develop aternative fuels and more fuel-
efficient modes and devices.

Environmental protection was seen to be
needed, particularly in the areas of air quality,
noise, and land use. Existing environmental leg-
islation should be better enforced, and there
should be “more room for local initiative” in deal-
ing with environmental problems, participants
stated.

Drivers were described as the chief automobile
safety problem, although road and vehicle im-
provements were judged necessary and desir-
able. Uniformity of traffic regulations and strict
enforcement throughout the country were
stressed. The majority of the participants favored
the 55-mph speed limit, but they were divided

over the issue of federally mandated occupant
restraint systems, such as seatbelts.

Mobility problems, such as providing transpor-
tation for the handicapped and elderly, are insti-
tutional, rather than technical, according to the
participants. The Federal Government’s credibil-
ity —on the energy supply situation, for exam-
ple—is low, and its management record paor,
was a commonly expressed view. On the other
hand, many participants described industry as
“manipulative of public attitudes, ” “profit mon-
gering,” and “slow in innovation. ”

When asked how they would design the per-
sonal transportation system of the future, the
composite response was:

+ Adequate mobility for everyone at afford-
able costs.

« A multifaceted system, not heavily domi-
nated by one mode.

* Well-coordinated intermodal connections.

+ Energy-efficient, nonpolluting, quiet, com-
fortable, accessible, safe, and durable
modes.

The Direct Use of Coal

Codl is the only domestic fuel whose use can
be greatly expanded with current economics and
technology, and known
resources. However, no
other energy source
evokes such memories
of environmental and
social damage. While
many of these problems
have been addressed, a
number of uncertainties
remain about both coal’s
rate of growth and re-
sulting impacts. If re-
quired for national ener-
gy purposes, coal production and combustion
could be as much as tripled by 2000 without re-
laxation of environmental, safety, and health
standards. However, demand is unlikely to grow
at such a pace as long as other fuels are available.

DiIehc(% Use of Coal

b

YO\ T



Section H-Summaries of OTA Reports Completed in 1979 « 13

Present or pending measures to mitigate coa’s
adverse impacts need not directly impede its use,
but they will add to its cost and reduce its com-
petitiveness. For example, reducing sulfur emis-
sions may add a half cent to each kilowatthour
produced. Policies aimed at increasing coa’s use
to reduce dependence on other fuels (e.g., im-
ported oil and nuclear power) must therefore in-
volve cost incentives. Technological develop-
ments would also allow smaller users (industrial
and residential) to turn to coal. Inadequate trans-
portation systems, Federal leasing policies, public
opposition, or labor disputes could become sup-
ply constraintsif policy initiatives lead to atripling
or even greater growth rate of demand.

If coal again becomes the preeminent energy
source, it will be in a vastly different manner than
before. Recently enacted Federal and State laws
and regulations, combined with new technology
to prevent pollution, restore strip-mined land,

and improve mine and heath conditions, should
prevent a repeat of at least the worst of cod’s
past impacts—soot-laden cities, scarred land-
scapes, ruined waterways, and frequent acci-
dents and disease among miners. The key to
minimizing coal’s negative impacts lies with strict
enforcement of current standards. However,
some may be found to be inadequate when gaps
in our information are filled.

Three major environmental uncertainties re-
main. Carbon dioxide, produced when fossil
fuels are burned, could cause significant changes
in climate. If so, massive increases in coal use
may be unacceptable. Second, exposure to low
levels of coal-related air pollutants may lead to
thousands of premature deaths annualy. Finaly,
acid rain appears to result from air emissions and
can cause significant ecological damage. These
concerns are the subject of much scientific dis-
pute and warrant further study.

Coalfields of the Conterminous United States
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Fatal accidents in mines have dropped dramat-
ically since safety laws were enacted in 1969, but
the rate of disabling injuries suffered by miners
has not declined. As many as 42,000 miners
could suffer serious injury annually by 2000. Res-
piratory diseases (collectively known as “black-
lung” disease) are expected to become less prev-
alent, but the rate of illness is uncertain because
the adequacy of current dust standards and the
degree of compliance with them are not known.

Coal will also have significant impacts on the
communities where it is mined. Increased under-
ground production in Appalachia may require a
doubling of the number of miners by 2000, which
will further press areas already strained by dec-
ades of poverty and inadequate municipal serv-
ices. Rapid growth of production in the West will
create several dozen “boom towns, " but the
number of people involved will be less than in the
East.

Residential Energy Conservation

Careful use of current technologies can cut
energy use in new and existing homes and apart-
. ments by 50 percent or
more with no loss in per-
sonal comfort or change
in lifestyle. The equiv-
alent of 19 billion to 29
billion barrels of oil
could be saved by 2000
if people invested in
their homes to the point
of maximum dollar sav-
ing. Thus, conservation
can effectively combat
both rising energy costs
and fuel scarcity.

Apparently in response to rising energy prices,
Americans have reduced the annual growth rate
for residential energy use from 4.6 percent in the
1960's to 2.6 percent in the 1970's. This change
has been accomplished through better energy
habits, and other improvements that make
homes more energy efficient. Residential energy
use can be kept at or slightly below current levels
over the next two decades if conservation im-
provements continue.

RESIDENTIAL
ENERGY
CONSERVATION

vorume 1

Air Leakage Test Results for Average Home
of 1,780 Sq. Ft.
(50 homes tested by Texas Power& Light Co.)

wall qutlets
Soleplate i)
5%

Exterior
windows
120/0

Recessed
spot lights
5%

system % Bath vent - 10~
Exterior doors - 50/.

Range vent -570 Sliding glass door - 20/’

7

Fireplace- 5% Dryer vent - 3°/0

SOURCE: “Reprinted with permission from the American Society of Heating,
Refrigerating, and Air-Conditioning Engineers.

Although requiring an initial investment, con-
servation will help hold down utility and fuel oil
bills. The amount of energy and money saved
depends on the skill and ingenuity of homeown-
ers, remodelers, and builders. In some new
houses, an investment of $1,500 to $2,000
could reduce the size of the heating and cooling
systems required, thus actually lowering the first
cost of the house. Substantial savings can also be
accomplished in the Nation's 80 million existing
residences. For low-income families living in
substandard housing, the best approach appears
to be subsidizing energy efficiency by upgrading
the quality of their housing.

The amount of energy used in a given home
depends to a large extent on the attitudes,
choices, and behavior of its occupants. Studies
show that consumers are motivated more by a
desire to save money than by appeals for per-
sonal sacrifice, which may be counterproductive.
Simply making more specific information avail-
able on how energy and money can be saved
would help tremendously. One way would be to
have trained inspectors point out to people how
much energy their homes use. Surveys also show
that consumers trust information from State and
local authorities and community groups more
than that from the Federa Government or large
energy companies.
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While a variety of Federa programs and incen-
tives already encourage home energy savings,
more could be done. Building codes and per-
formance standards can be tightened to encour-
age the aready clear effort of the industry to
make homes more energy efficient. Federal
home loan and mortgage guarantee programs
can induce lenders to review energy costs with
prospective buyers. Improved conservation in
federally owned and subsidized housing could set
an example. expand the market for conservation
products, and improve the comfort of residents.
To be effective, Federal programs need to be
flexible to meet local requirements and variations
in climate.

Improving home energy efficiency does have
economic, environmental, and institutional im-
pacts. For instance, conservation redirects mon-
ey from fuel to goods, thus increasing employ-
ment. As homes become tighter, they require
proper ventilation, without heat loss, to eliminate
potentially dangerous concentrations of pollut-
ants inside the house.

Much of the responsibility for making conser-
vation work will fall on State and local govern-
ments, which need technical assistance and train-
ing programs as well as flexible guidelines from
the Federa Government.

Management of Fuel and Nonfuel
Minerals in Federal Land

The Federal Government owns about 30 per-
cent of the land in the United States, aimost all of
it located in areas in the
West and in Alaska that
have been and are ex-
pected to remain major
sources of both fuel and
nonfuel minerals. How-
ever, large tracts of
Federal land have been
made unavailable for
mining in recent years
by Congress and the ex-
ecutive branch to pro-
tect wildlife, scenic
areas, petroleum reserves, and recreational

Management of Foel

and Youfael Minerals

in Federal Land

areas, among others. These withdrawals could
cause mineral production to decline in another
10 to 20 years.

These withdrawals and other restrictions on
mining activity in Federal lands have been in
response to the fact that mineral rights, once ob-
tained, take precedence over al other land val-
ues. Current law lacks incentives or other mecha-
nisms to ensure a balance between mineral and
nonmineral values at each stage of mining from
exploration through production. Also, those who
explore for and develop minerals are not re-
quired to pay for most damage to surface land or
non mineral resources.

Enacted piecemeal over more than a century,
Federal laws pertaining to mining and minerals
are ill-suited for modern mining operations as
well as for multiple-use concepts of Federal
lands. They contain significant gaps in coverage,
treat physically similar lands or mineral deposits
differently. contain provisions that unnecessarily
add to the cost and uncertainty of mining, and
impede exploration for and production of more
than one mineral. Access to Federal land for min-
ing, as well as continued tenure once access has
been obtained, are likewise uncertain. Further,
the conditions under which tenure is granted are
insufficient to ensure diligent mining activity.

Responsibility for mining and mineral leasing is
split among various Federal departments and
agencies. This split impedes efficient, integrated
management of both minera and nonminera re-
sources. For example, the agency responsible for
managing surface lands often lacks authority to
control the surface impacts of mining. On the
other hand, the present division of authority be-
tween the Federal and State governments seems
to be working well, athough further improve-
ments would be helpful.

Although designed to enable mineral-produc-
ing States to cope with the social and economic
impacts of mining, Federa mineral revenues are
made available to the States without their having
to make any show of need. These revenues have
rarely been used to mitigate the social and eco-
nomic impacts of mining. The States own pow-
ers to tax minerals are sufficient to deal with min-
ing's impacts. Most States have not created
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Principal Federal Landholdings in 1976

SOURCE U.S Geological Survey. Special Maps Branch, 1977
Note: Alaska I1sshown here at a reduced scale

mechanisms to ensure that their mineral-derived
revenue reaches those areas that need it in a
timely manner, particularly during the prepro-
duction stages. Some State taxes are so high as
to inhibit mining and cause inefficient use of min-
eral and nonmineral resources in areas where
mining occurs.

A number of options are available to Congress
to coordinate mining with other land values, to
improve the division of management responsibili-
ty for Federal lands, and to encourage efficient
mining activities. These range from maintaining
the status quo, to making moderate or major
changes in each existing mineral law, or to com-
prehensive revisions of existing management
systems.

Includes areas of interspersed ownership
containing at least 25-percent Federal land.

The Effects of Nuclear War

The effects of a nuclear war that can be an-
ticipated but cannot be calculated are at least as
Important as those that
analysts attempt to
The guantify.  Moreover,

there are very large un-

Effects of certainties regarding the
Nuclear War effects that are calcu-
lated. Nuclear weapons
are usualy described by
the damage they can in-
flict even in the most
unfavorable  circum -
o stances. In fact, the
casualties and economic
destruction caused by a nuclear attack would

R




Section n-Summaries of OTA Reports Completed in 1979 . 17

probably be far greater than most prior estimates
have indicated.

In the period following a nuclear attack, condi-
tions could get worse before they started to get
better. The Nation would be far weaker—eco-
nomically, socially, and politically—than a cal-
culation of its assets would seem to indicate. Peo-
ple could live off prewar supplies and habits for
awhile, but patterns of behavior would be
changed by worsening shortages and the enor-
mous psychological shock a nuclear war would
produce. A failure to achieve economic viability
(production equaling consumption) before stocks
ran out would cause many additional deaths, and

Thermonuclear ground burst

further economic, social, and political deteriora-
tion.

A large-scale nuclear exchange between the
United States and the Soviet Union could Kill
more than 250 million people in those two coun-
tries alone. The numbers killed in the first few
days would depend on the exact number of nu-
clear weapons used and places of detonation, the
time of year, extent of warning, and the weather.
U.S. deaths would probably range between 70
million and 160 million, while Soviet deaths
would be between 50 million and 100 million.
Many “survivors’ would die later from starvation,
exposure, or disease, particularly in areas where
the immediate deaths were relatively low.

Biast and shock

KGUCLEAR Exnosn;s
4 |\

Initial Residual nuclear
nuclear radiation radiation (fallout)

Effects of a nuclear explosion
Photo credit U S Department of Energy
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A “limited” nuclear exchange would have
enormous impact as well, even if there were no
escalation. An exchange limited to 10 MIRVed
missiles aimed at oil refineries, for example,
could kill 5 million Americans and destroy 64
percent of the U.S. refining capacity and 73 per-
cent of the Soviet capacity. An attack directed
solely at missile silos could kill as many as 20
million Americans. Despite the deaths and de-
struction of such attacks, their consequences
might be endurable and economic recovery pos-
sible since they would be on a scale with previous
wars and epidemics.

Major differences between the United States
and the Soviet Union affect their relative vulner-
ability to nuclear attacks. People in the United
States are more exposed than those in the Soviet
Union because the latter are more dispersed geo-
graphically, and because U.S. weapons are gen-
eraly smaller than their Soviet counterparts. Fur-
ther, the Soviet political system is better able to
maintain tight control in emergencies. However,
the U.S. economy appears to be less vulnerable
than that of the Soviet Union, both because it is
bigger and better to begin with, and because
Americans are more accustomed to decentral-
ization.

Nuclear war is deterred by the certainty of its
enormous effects, and by the uncertainty about
just what those effects would be. Even a limited
nuclear war could be expected to kill millions of
people and inflict damage on a scale unprece-
dented in U.S. history, while a large-scale nucle-
ar exchange would be a calamity unknown to
human history. Because the economic, socid,
and political effects are literaly incalculable, no
government could predict with confidence what
the consequences of even a limited nuclear at-
tack would be.

Federal Health Statistics

The number and types of Federa data systems
for health statistics have increased dramatically in
recent years as an
outgrowth of the ex-
panded Government

S%%%ED role in heath care. In-

INF L deed, Vvirtually every

HEEFHAI new Federal program
STATISTICS ;o

pertaining to health

- needs data. Hence,

there has been a rapid

proliferation of data

wMem.  projects that relate to

specific health pro-
grams.

The fast growth of Federal statistical projects
has led to problems of fragmentation, overlap,
and duplication. Data systems cannot be easily
adapted to issues that cut across jurisdictional re-
sponsibilities because they are dispersed among
different health programs. The number of health
data projects has exacerbated the decentraliza-
tion of Federal heath statistics, thereby making
planning and coordination difficult. Too much
data are collected on some subjects, too little on
others. The inability to link and integrate diverse
data files for analyses that require more than one
data source makes it difficult to assess program
achievements or compare results. Also, data
projects designed for specific health programs
often do not meet the needs of all potential users.

Most data on health are collected by the De-
partment of Health, Education, and Welfare
(HEW), principally by its Public Hedth Service
and the Health Care Financing Administration.
The Public Health Service aone operated 153
data projects in 1977—a one-quarter increase
over the previous year. Another 13 projects were
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run by the Health Care Financing Administra-
tion. The total cost of Federal health statistics in
fiscal year 1977 has been estimated at $100 mil-
lion. These estimates are probably low, however.
because many projects go unreported.

Congress usually does not assess the impact of
data requirements mandated by its laws. A single
statutory requirement may necessitate a number
of costly data projects involving many respond-
ents. However, an agency's resources and inter-
nal priorities, rather than legislation, often deter-
mine the scope of its data collection activities.

Lacking an overarching set of principles and
objectives for health statistics, the Federal Gov-
ernment needs a coherent policy for coordinating
health data systems. An administrative unit could
be created to coordinate the collection of health
data. If created, it should have sufficient authority
to plan data systems. improve the collection of
information, and ensure that potential users have
access to data. A number of offices within HEW
could provide this function. although additional
staff and money would be needed to carry it out.
The fundamental requirement in assigning ad-
ministrative responsibilit,is an unambiguous
mandate to manage health statistics.

As part of the study of Federal hedth statistics.
OTA compiled a directory of laws that authorize
HEW to collect health data. The directory pro-
vides a listing of existing statutes that can be re-
ferred to by Congress before passing new laws
that require collecting health data. [t can also
assist executive agencies plan and coordinate
data projects for health.

Drugs in Livestock Feed

For the past three decades. drugs have rou-
tinely been added to livestock feeds to promote
Drugs o animal growth, make
n Livestock Feed ﬁ feed more efficient. and
prevent disease. Forty
percent of the antibacte-
rial drugs (antibiotics
plus chemicals with simi-
lar actions) made in the
United States are used
in animal feeds or for
other nonhuman pur-
poses. Also, most of the
meat produced in the
United States has been
fattened with the aid of drugs

R —

Animals given certain antibacterial in concen-
trations lower than those used to treat disease
have been found to gain weight faster and with
less feed than animals not given those drugs.
Low levels of antibacterial apparently promote
growth and feed efficiency through the preven-
tion of disease or direct metabolic effects. In addi-
tion, other drugs. such as the synthetic hormone
diethylstilbestrol (DES). are used to promote
growth either as feed additives or as implants
under the animal’s skin.

However. widespread concern has been ex-
pressed about the potential health effects from
this use of drugs. First. evidence indicates that
disease-causing bacteria now resist many anti-
bacterial drugs, including penicillin and tetracy-
cline. Second, use of these antibacterial in ani-
mals may contribute to their declining effective-
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ness in humans. Third, some drugs used to pro-
mote animal growth, particularly DES and fura
zolidone, an antibacterial drug, have been shown
to cause cancer in humans and/or animals.

It is the widespread, continuous use of low
doses of antibacterial that favors the growth of
drug-resistant bacteria. Resistance can be trans-
ferred from one type of bacteria to another, from
animal to human bacteria, and from one antibac-
terial drug to another. As a result, drugs used to
treat human illness lose their effectiveness. How-
ever, the amount of drug resistance attributable
to antibacterial used in animal feed cannot be
measured precisely. In addition, residues of
drugs used to promote livestock growth may per-
sist in retail meat products, where some could
cause cancer when consumed by humans. The
extent of the risk is unclear because scientists lack
definitive methods to trandate laboratory results
into the number of people who might contract
cancer.

The Food and Drug Administration (FDA) has
proposed to ban DES and the nitrofurans, to limit
penicillin to treatment of known diseases, and to
restrict tetracycline to such treatment if alter-
natives are available to promote growth and feed
efficiency. In fact, FDA-approved alternatives for
most of these drugs are aready available. The
risk of illness to humans posed by continued use
of antibacterial, as well as the degree and eco-
nomic impact of decreased meat production that
would occur from restricting or banning these
drugs, cannot be measured precisely.

In addressing the problem of drugs in livestock
feed, Congress could: 1) allow FDA to regulate
drug use, subject to congressional oversight; 2)
require FDA to make economic as well as scien-
tific assessments of benefits and risks; 3) modify
the special approach required for cancer-causing
drugs; 4) require FDA to decrease the use of anti-
bacterial in humans and livestock feed; and/or
5) require that in the future only those drugs that
have proven more effective than those now in
use be approved.

Materials and Energy From
Municipal Waste

Americans now generate more than 135 mil-
lion tons of municipal solid waste (MSW) every
year. Its disposal is a

malerials and growing problem in
"Illl'-‘ those areas of the coun-
munielpal try where traditional
\ ey methods such as open
dumping, landfill, un-

controlled incineration,
and ocean buria are too
expensive or environ-
mentally unacceptable.

Resouros Recovery and Recycling
Prom Maunicipal Salid Waste

Beverags Container Deposit Logislation Yet, these wastes
g contain materials whose
use would help con-
serve resources. MSW includes more than two-
thirds of the national consumption of paper and
of glass, over one-fifth of the aluminum, and
nearly one-eighth of the iron and steel. Recycling
these materials requires less total energy than
does the use of new resources. If the combustible
portion of MSW were burned, the energy pro-
duced would be equivalent to almost 2 percent of
the Nation's annual energy use.

Nearly all the materials recovered for recycling
from MSW today have been kept separate as
they were generated (“source separation”).
Source separation programs can produce sizable
revenues and energy savings, but have a limited
effect on the total solid waste stream. Depending
on local conditions, a combination of source sep-
aration and centralized resource recovery (see
below) may be an optimal approach from an eco-
nomic point of view.

Materials can aso be recovered by separating
mixed wastes in a central facility. A limited
number of commercial technologies are available
for producing energy and recovering materials in
such a system. Other technologies are in the de-
velopmental stage. Because costs are frequently
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higher than revenues, resource recovery has the
greatest economic potential where both alter-
native disposal methods and energy prices are
high, such as in the urban Northeast. Relatively
small plants appear more economical and easier
to provide than larger ones. The Federa Govern-
ment could help overcome the risks of resource
recovery by funding basic research and a limited
number of demonstration projects.

Potential markets exceed anticipated recovery
through 1995 for iron and steel, aluminum,
paper, and energy. Glass markets are developing
rapidly. However, the prices users will pay and
the quality they demand could be barriers to sale
of large amounts of recovered resources.

A Federal product charge or a Federa recy-
cling allowance could lead to greater recycling
and lower waste generation, but pose administra-
tive difficulties. Repeal of virgin material tax pref-
erences, adjustment of railroad freight rates for
scrap, a severance tax, and Federal procurement
of recycled materials would be less effective. Ad-
ditional Federal support for R&D on uses of re-
covered resources would be useful; development
of specifications for trade in recovered materials
needs only limited additional Federal help.

Federal beverage container deposit legislation
would save energy; reduce materials use, solid
waste generation, and littering; and protect the
environment. It would lead to a net increase in
employment, but with aloss of existing jobsin the
materials and container industries. Brewers and
bottlers would experience higher operating costs,
but lower container costs. Wholesalers and re-
tailers’ costs would increase. It is not clear
whether net costs or consumer prices of beer and
soft drinks would increase or decrease.

Open Shelf-Life Dating of Food

Concerned that the food they buy is not always
fresh or nutritious, consumers have advocated in
: recent years that sellers
clearly state on food
packages the dates by
which a given item
should be sold or eaten.
.. Referred to as “open
g shelf-life dating, ” this
k technique theoretically
sq could help increase con-
28 sumer confidence in the
freshness of food, en-
courage better handling
- - of food products by re-
tallers and reduce nutrient loss. To aid with in-
ventory control, the food industry now uses
coded dates that consumers cannot understand.

Three types of dates could be placed on food
packages. the date of packaging, the date by
which products should be sold, and/or the date
by which they should be used. While providing
little information to consumers, the “pack date” is
the easiest and least expensive for the food in-
dustry to adopt. The “sell-by date” provides re-
tailers greater control over their inventory, but
does not tell consumers when food should be ei-
ther eaten or discarded. The *best-if-used-by
date” gives consumers the most relevant infor-
mation, but would be the most costly to imple-
ment and difficult to scientifically verify. No con-
sensus exists on which type, or combination, of
dates would be best.

Currently, nobody knows whether open dating
would improve the freshness of foods being sold.
Foods are classed as perishable, semiperishable,
and long shelf life. Scientific data are adequate to
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determine freshness dates for some foods, main-
ly perishables, but not for all. Food quality is af-
fected by a number of factors, including tempera-
ture, humidity, light, and time. Some foods spoil
or lose their freshness faster than others, some
change appearance with time, but remain nutri-
tious.

Even though no Federal law mandates it, 21
States and the District of Columbia have adopted
some form of open dating. These systems as well
as the voluntary ones put into effect by the indus-
try vary widely as to the foods to be dated, what
dates are used, and what those dates mean. This
lack of a uniform dating system leaves consumers
confused. More needs to be known about the ef-
fects of dating systems now in use.

Nobody knows exactly how much open dating
would cost. OTA estimates the cost to producers
of establishing open dates at about $100,000 for
each perishable food product and $200,000 for
those that remain fresh longer. This startup plus
continuing costs might add from one-tenth of a
cent to 1 cent to the price of a package on the
store shelf. More data are needed to determine
the costs of dating specific products.

In addressing the issue of food dating, Con-
gress could: 1) take no action, thus allowing the
present voluntary system to continue; 2) establish
a mandatory system that would specify open
dates; or 3) adopt a mix of voluntary and manda-
tory systems, in which the Federal Government
develops guidelines for dating, but allows proces-
sors greater flexibility to determine dates and
minimize costs. A mandatory system would pro-
duce greater uniformity, but would be more dif-
ficult and expensive to implement. A mixed sys-
tem could provide for uniformity and alow in-
dustry to decide whether to open date products.
The procedure could be varied for different food
categories—mandatory dates for perishables and
mixed for all others, for example.

Railroad Safety:
U.S.-Canadian Comparison

A comparative analysis of U.S. and Canadian
railroad derailments, fatalities, and safety prac-
tices indicates many
similarities and some
significant  differences
between the two sys-

tems. The differences
"~ result primarily from the
larger size and complex-
ity of the U.S. system.

The U.S. fataity rate
for the 1966-76 period
was an average of 48
percent higher than that
of Canada. This large
difference, especially at grade crossings and
among trespassers, seems to reflect the higher
level of U.S. exposure to rail hazards that occurs
because the U.S. population and rail system are
considerably larger than Canadd's.

RAILROAD SAFETY—
U.S.-CANADIAN COMPARISON

While derailment rates vary widely among
U.S. carriers, the average derailment rates for
the nine largest (in ton-miles) U.S. carriers were
similar to those of the Canadian railroads for
1976 and 1977. However, the average derail-
ment rates for the second 10 U.S. railroads are
significantly higher than the rates for the Cana-
dian railroads for those same years. The financial
picture of some U.S. railroads may give rise to
their significant derailment rates. Derailments in
the United States are continuing to increase,
while derailments in Canada have stabilized or
declined dlightly. The continued rise, particularly
among carriers below the top 10, in U.S. derail-
ments appears to result from increased axle load-
ings on freight equipment and deferred mainte-
nance. U.S. derailment rates will probably con-
tinue to increase until the economic condition of
some railroads improves. In both countries less
than 2 percent of rail-related fatalities occur in
derailments.
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The National Transportation Act of 1967 in
Canada changed its Government’s economic
policy toward transportation modes. As a result,
railroads gained greater control over their rate
structure. Although no direct correlation could be
drawn between this change in economic policy
and rail safety in Canada, the change may influ-
ence rail safety.

Several Canadian approaches to rail safety
may be of interest in the United States. These in-
clude:

+ emphasis by railroad management on safety
accountability, and adoption of a systematic
approach to safety;

+ creation of a no-fault system of insurance
compensation for work-related injuries;

+ use of risk analysis in inspections and in al-
location of grade-crossings funds;

+ Government use of stop orders rather than
monetary fines as a means of enforcing
safety standards;

+ use of a standard Hazardous Information
Emergency Response form; and

+ encouragement of a nonadversarial rela-
tionship between labor and management in
the formulation of safety programs.

A Review of Selected Federal
Vaccine and Immunization Policies

Since 1967, the number of active vaccine
manufacturers has declined 50 percent, and the
number of licensed vac-
cine products has de-

m clined 60 percent. For
OF SELECTED each of 19 types of li-
VACCINE AND censed vaccings, includ-
IMMUNIZATION ing poliovirus vaccine,
POLICIES the United States is de-
S — pendent on a single
NHMOCOCAL VACTRE American pharmaceuti-
e cal company. Some in-
we=. Vestigators believe the

=== decline in vaccine man-
ufacturers and products
is partly the result of Federal policies.

To evauate the safety and efficacy of newly
developed vaccines, the Federal Government re-
lies heavily on data collected from premarketing
clinical trials. Government evaluations based on
such data can be less than comprehensive. The
Government does not require anyone to collect
postmarketing data regarding adverse reactions
to licensed vaccines.

Medicare cannot pay for vaccinations to pre-
vent infectious diseases, athough it does pay
for the treatment of such diseases. Thus, Medi-
care cannot pay for the use of pneumococcal
vaccine, even though the Federa Government
spent $6.5 million to help develop this vaccine
and approved its use among the elderly. Accord-
ing to OTA’s cost-effective analysis, vaccination
against pneumococcal pneumonia would be
more cost-effective among the elderly than
among any other age group, and for all age
groups would yield health benefits that cannot be
obtained from treatment.

Liability problems may be eroding the commit-
ments of vaccine manufacturers, Congress, and
State health departments to public immunization
programs. Some courts have ruled that the vac-
cine manufacturer should compensate injured
vaccinees because: 1) the manufacturer was best
able to pay and 2) no other applicable compensa-
tion mechanism existed in society. In order to
warn potential vaccinees about possible vaccine
side effects, HEW has developed informed con-
sent forms and guidelines to be used by State and
local participants in federally sponsored immuni-
zation programs. If HEW and the vaccine manu-
facturers successfully discharge their “duty to
warn” obligations, however, then injured vacci-
nees may have no lega recourse to compensa-
tion.

Some actions Congress could take to help en-
sure the Federal Government’s promotion of safe
and effective vaccines include: 1) establishing an
interagency body to review comprehensively all
Federal policies that affect vaccine development,
evaluation, and use; 2) authorizing the Federd
Government either to produce or subsidize the
production of selected vaccines; 3) requiring the
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Government to monitor actively adverse reac-
tions to licensed vaccines; 4) amending the Medi-
care law to permit Federal reimbursement for
vaccinations among the elderly; and 5) develop-
ing a Federal program for compensating vac-
cinees who are seriously injured in public immu-
nization programs.

Conservation of Metals

The United States has experienced shortages
in critical metals in recent years and become in-
creasingly dependent on
foreign sources of sup-
ply. The United States
now imports 50 percent
or more of such metals
as aluminum, chromi-
um, manganese, and
tungsten. By cutting the
large amounts of loss or
waste of metals along
the materials cycle—
from mining of ore to
product disposal—-the
United States could ease both shortages and the
dependency on imports.

Fechnical Opions ton

Conservation ot Metals

Of dl the options for cutting metals waste,
product recycling—the remanufacturing, reuse,
and repair of end products—offers the greatest
leverage for saving materials and energy now
wasted. Product recycling could save 30 percent
or more of the copper, aluminum, iron, and steel
now lost. Environmental impacts associated with
mining and manufacturing would also be re-
duced. Product recycling aready exists in such
areas as auto parts, furniture, typewriters, and
aircraft. However, product recycling is currently
far below its potential.

The major barrier to more widespread product
recycling is economic. To be economically attrac-

tive, used products must usually be reworked or
remanufactured at a cost that will permit a resale
price significantly lower than that of new prod-
ucts. Products for which recycling is likely to be
economic are those with higher initial costs,
whose appearance or styling is of secondary im-
portance, that can be recycled on a production-
line basis, and for which there is a steady, large
supply of products for remanufacture. Other ma-
jor barriers to increased product recycling are the
lack of established industries to collect, remanu-
facture, and resell the product, and the prefer-
ence of consumers for new products.

Product recycling could be encouraged by a
variety of means, including increasing public con-
fidence in recycled products, providing funding
to establish a scrap inventory, providing loans to
establish an aftermarket business, and encourag-
ing product leasing. Increased use of recycled
products could have the short-term effect of re-
ducing net jobs and replacing unskilled jobs with
those requiring somewhat greater skill. However,
the long-term impact would likely be to increase
consumer buying power and net jobs.

The substitution of less critical metals or non-
metals is another important option for saving se-
lected metals. However, severa major impedi-
ments must be overcome. First, a successful sub-
gtitution can often take years to implement. Sec-
ond, many products are manufactured with a
highly specialized production process that is cost-
ly to change. Third, every substitution involves a
risk that will add to the product cost. One option
to encourage substitution would be Government
R&D to develop practical substitutes for selected
metals, with particular emphasis on high-volume
usage, nonmetallic coatings for corrosion and
wear resistance, and inherently nonrecyclable
uses. This option could aso encourage private
sector R&D.
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Computer Technology in
Medical Education and Assessment

This background report describes the use of
computer technology across a variety of medical
education, practice, and
evaluation activities and
summarizes some of the
changes that computers

COMPUTER ; ; L
TECHNOLOGY will bring to medicine.
IN MEDICAL
EDUCATION AND T.here hth_e bee_n drae
ASSESSMENT matic reductions in the

size and costs of com-
puters. At the same
time, advances in med-
icine have led to a vir-
‘=-h tual information explo-
sion, making the con-
temporary medical care system more complex,
more information-dependent, and more technol-
ogy-oriented. Computers can add to the increas-
ing complexity of medicine as well as assist in ef -
forts to more effectively understand, employ,
and manage the information and array of tech-
nologies used in health care. They have rapidly
become integral to teaching and testing in many
of our medical schools and have assumed grow-
ing importance in patient care, in epidemiologic
and clinical research, and in medica adminis-
tration.

i

BACKGROUND REPORT

Thus, computers are rapidly changing the na-
ture and function of medical education and prac-
tice and the ways in which performance is eval-
uated. This led to self-paced, independent study
programs in the pre-clinical years of medical
school, specialty certification examinations which
can reflect the patient-physician encounter more
accurately than written examinations, and com-
puterized data bases which can improve the phy-
sician’s diagnostic and therapeutic skills.

The implications arising out of these medical
uses of computer technology include changes in

the method and content of physician education,
improved methods of measuring and validating
the quality of medical care, and more individual-
ized testing of physician performance. Individual-
ized testing will accelerate already existing trends
to assess competence only in limited areas, which
in turn will raise questions concerning whether
physicians should have licenses limited to their
specialties and concerning the relationships be-
tween State licensing boards and the private spe-
ciaty boards in regulating physician practices.

Pest Management Strategies
in Crop Protection

A sharp step-up in the current slow shift to in-

tegrated pest management (1PM) for major U.S.

agricultural crops can

cut pesticide use by as

much as 75 percent in

Pest Management some cases, reduce pre-

Strategies harvest  pest-caused

in Crop Protection losses by 50 percent,

and save a significant

amount of the one-third

‘“of the world’ s potential

food harvest that is lost

to al pests. (The pests

include noxious and

damaging organisms

such as insects, mites, nematodes, plant patho-

gens, weeds, and vertebrates. Pesticides include

insecticides, miticides, nematicides, herbicides,
and fungicides. )

W oe=r.
——

1PM involves the coordinated use of a variety
of control tactics to prevent economic losses from
pest damage while minimizing hazards to hu-
mans, animals, plants, and the environment.
1PM is the most promising approach to U.S. crop
protection over the next 15 years. The interna-
tional implementation of 1PM requires systems
that are adopted to local agricultural conditions,
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social customs, political structures, and economic
systems.

U.S. crops have become increasingly vulner-
able to pest damage. The present limited number
of pest control tactics within the categories of
chemical, cultural, plant resistance, and biolog-
ical are neither completely effective nor univer-
saly applicable. The intensive use of only one or
two of these tactics can create hazards to human
and environmental health and increase pest re-
sistance to controls. Therefore, American agricul-
ture is gradually shifting to 1PM strategies, which
apply the most broadly effective combination of
available methods to particular pest problems.
However, technological and administrative ob-
stacles block rapid development and use.

Among the obstacles to rapid adoption of 1PM
strategies are:

. inadequate knowledge in basic biology, in-
teractions of crop pests, and the economics
of pest management,

. the lack of an adequate system for dissem-
inating the information needed to make
sound pest management decisions,

Volume of Pesticides Used on U.S. Farms
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SOURCE Adapted from 1978 Handbook of Agricultural Charts, USDA Agri-
culture Handbook #551

+ ashortage of trained personnel to conduct
research, develop 1PM programs, and deliv-
er the needed information,

+ the lack of coordination and cooperation
among Federal and State agencies, and

+ the lack of a clear and common commit-
ment to and agenda for future 1PM activities
by agencies involved in the funding of re-
search and extension activities, the regula-
tion of pesticide use, and the marketing of
farm products.

The basic option before Congress is whether or
not to commit the additional resources needed to
speed up the current evolutionary movement
toward adopting 1PM crop protection systems.
Congress can: 1) support the status quo for U.S.
pest control which, although including 1PM, con-
tinues to rely heavily on chemicals or 2) develop
a strategy for accelerating the shift to 1PM. With a
modest increase in resources, 1PM could replace
most unilateral pest control programs over the
next 20 to 30 years. With a mgjor effort to re-
move the obstacles to 1PM, the shift could be
made within 15 years.

Technology and East-West Trade

Although Western technology contained in ci-
vilian products sold to the Soviet Union has con-
tributed to its military
potential, it is unlikely
that any unilateral action
of the’ United States

could have prevented
this—or could do so in

the future. Almost any
high technology, even
though its purpose and
function is civilian, may
have some military use.
*—4+.g U.S. export controls do
a good job of preventing
the transfer of primarily military technologies to
the Communist world, ‘but a conclusive determi-
nation of the degree of military risk entailed in the
sale of these so-called “dual-use” technologies is
probably impossible. Existing multilateral ar-
rangements designed to minimize that risk work
reasonably well.

Technol

anaLast-(Vest Trade
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These are among the conclusions of a new
OTA report Technology and East-West Trade.
The report looks not only at the military, but also
the political and economic costs and benefits to
the United States of trading-especialy in tech-
nology —with the Communist world. It reviews
the controversy over whether such trade can or
should be used to obtain foreign policy leverage.
It also examines the East-West trade policies of
four of America’'s major alies—West Germany,
France, Great Britain, and Japan—and finds
them significantly different from that of the
United States. Finadly, it provides background in-
formation on existing U.S. export policies and
regulations, and on the use which Communist
nations have made of Western technology.

Trade with the Communist world plays a rela-
tively small part in U.S. foreign trade. The ab-
solute value of Communist trade with Western
nations is low and the United States has captured
only a minor share of that limited market. The
policy most likely to increase the U.S. share of
trade with Eastern-bloc countries is the extension
of official credits to those Communist nations cur-
rently ineligible for them. In the long run, how-
ever, dramatic growth in the total volume of East-
West trade is contingent on an increase in the
ability of the East to export to the West.

East-West trade has always been economically
more important for Western Europe and Japan
than for the United States. While our allies do not
deny the basic necessity of withholding items of
direct military relevance from Communist na-
tions, they generally do not share the concerns
expressed in the United States over the political,
military, and strategic implications of transferring
dual-use technologies. In Japan, West Germany,
France, and Great Britain, the sale of technology
is seen as primarily an economic issue and any
use of export controls for political purposes is
largely eschewed.

Because of its position of leadership in a num-
ber of technologies of critical military significance,
the United States may legitimately feel it has a
special responsibility to ensure their safekeeping.
If it can play this role with intelligence and integri-
ty, the United States may be able to initiate and
maintain a strong and unified Western-bloc posi-
tion on the transfer of military technologies.

U.S.-Eastern* Trade, 1972-78**
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However, the United States is not the sole source
of most of the dual-use technologies desired by
Communist nations and this foreign availability
constrains its unilateral influence over their trans-
fer.

In sum, it appears most unlikely that actions
taken by the United States alone could lead to:
1) a dramatic increase in our trade with the East,
2) adramatic decrease in the military risks associ-
ated with existing trade, or 3) a significant reduc-
tion in the technologies the East can purchase,
given the existing attitudes of other Western na-
tions.
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Environmental Contaminants in Food

Environmental contaminants in food have be-
come a nationwide problem. Between 1968 and
1978, according to an
OTA survey, 243 food-
contamination incidents
were reported in this
country. (Environmen-
tal contaminants include
organic chemicals, met-
as and their derivatives,
and radioactive sub-
stances, that inadver-
tently enter the human
food supply through
agriculture, mining, in-
dustrial operations, or energy production.)

Environmental
Contaminants
in Food

Although the United States has escaped mass
poisonings such as have occurred in other in-
dustrialized nations, nearly all U.S. residents
carry detectable residues of some environmental
contaminant in their bodies. Studies indicate that
some contaminants present at low levels in U.S.
food cause physiological changes in humans, but
the long-term significance of these changes is un-
certain. Between 1968 and 1978, at least $282
million in food was lost to contamination. This
conservative estimate only includes 30 percent of
the known incidents and ignores hidden costs
such as medical expenses and lost workdays.

Although the Federal Food, Drug, and Cos-
metic Act (FFDCA) contains no specific provi-
sions for environmental contaminants, FDA has
set permissible levels (either “action levels’ or
“tolerances’) for all known contaminants. FDA
relies on informal action levels more than formal
tolerances because tolerances can only be set

through complex, time-consuming procedures.
FDA is not required to review these informal
judgments, nor to commission new toxicological
studies even when available data are inadequate.
When setting regulations FDA attempts to bal-
ance the cost of the food lost against the degree
of public health protection gained.

Federal and State monitoring of food is primar-
ily regulatory, designed to ensure that environ-
mental contaminants do not exceed prescribed
action levels or tolerances. Consequently, con-
tamination involving unregulated substances is
rarely identified before it becomes a major prob-
lem. None of the major environmental contami-
nation incidents in this country (PBB, PCB, ke-
pone, and mercury) were initially discovered by
ongoing monitoring programs. In each case, ac-
tual human or animal poisonings—either at
home or abroad—alerted authorities to the dan-
ger.

Managing contamination incidents can be dif-
ficult because the Federal and State agencies in-
volved sometimes do not coordinate their activ-
ities. Efforts are hindered further by the complex-
ity of the American food system and the rapidity
with which food is moved through the system.

In light of these findings, Congress could: 1) al-
low the present system to continue; 2) amend
FFDCA to require the establishment of toler-
ances, simplify administrative procedures
through which tolerances are set, clarify the
weight economic criteria can have, and/or grant
FDA authority to set regional tolerances; 3) es-
tablish a national monitoring system to detect un-
regulated chemicals in food; and/or 4) designate
a lead agency to establish a center to orchestrate
the delivery of Federal assistance to affected
areas.



Section Il

WORK IN PROGRESS

OTA’s work is structured along three broad divisional lines: energy, ma-
terials, and international security; health and life sciences; and science, infor-
mation, and transportation. Within those broad divisions, OTA conducts
studies in energy, international security and commerce, materials, food and
renewable resources, genetics and population, health, telecommunication
and information systems, oceans, R&D priorities and policies, space technol-
ogy, and transportation.

More than 57 projects were in progress during the year, including 22 new
studies.

In this section, the broad concerns and current work of each OTA pro-
gram are described.
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ENERGY, MATERIALS, AND INTERNATIONAL SECURITY DIVISION

Energy Program

During 1979, the Nation experienced painful
reminders that the energy crisis remains as
threatening as ever. The gasoline shortages, a
rapid rise in petroleum prices, and new questions
about the safety of nuclear power were severe
jolts to the Nation's well-being. Even though our
energy demand growth had slowed considerably
since the 1973 oil embargo, we were still danger-
ously dependent on imported petroleum, and
the experience of the last half of 1979 showed
just how foolhardy this dependence is. To deal
with this problem, Congress and the President
initiated several strong measures centering
around two approaches. The first involved pro-
duction of synthetic fuels with proposed targets
ranging from several hundred thousand to over 2
million barrels of oil equivalent per day by 1990.
The second was an expanded conservation ef-
fort, particularly for residential and commercial
buildings. There was general agreement about
the need for these measures, but considerable
debate developed about their nature and the
balance between the two approaches. In addi-
tion, other issues concerning the future of nuclear
power, the potential contribution of solar energy,
and the availability and price of conventiona
petroleum resources absorbed considerable con-
gressiona attention.

OTA was able to provide substantial assistance
to Congress as it addressed these issues. The
OTA report on residential energy conservation
and subsequent analysis provided the basis for
many of the conservation initiatives before Con-
gress, and for efforts to determine a rational
balance between conservation and production
approaches. In addition, OTA’s work on coal
and biomass, particularly gasohol, aided con-
gressional consideration of the issues surround-
ing these fuel sources. These studies form part of
the effort the Energy Program initiated in 1975 to
build a sound understanding of the major energy
supply and demand technologies and their impli-

cations for society. OTA has been able to draw
on this basic groundwork to meet immediate con-
gressional needs through testimony and other
short-term responses to critical energy policy
guestions.

Currently, the Energy Program is shifting the
emphasis of its work from individual supply and
demand technologies to more comprehensive
energy issues. Foremost among these new efforts
is the alternative energy futures study which is
exploring the various energy paths the Nation
might take. In the coming year, the Energy Pro-
gram will examine issues concerning energy and
the cities, energy policy perspectives, global
trends in energy supply and demand, decentral-
ized electric energy systems, and industrial en-
ergy use as part of the energy futures study. In
addition, the Program will continue work on spe-
cific technologies by examining synthetic fuels for
transportation and solar power satellite systems.
Finaly, reports will be completed this year on as-
sessments of energy from biological processes
and liquefied natural gas policy.

Alternative Energy Futures

The debate over America's energy policy in-
creasingly revolves around the nature of Amer-
ican society in the future. Advocates of varying
policy choices argue that their choices will pro-
vide the best economic situation, the maximum
amount of individua freedom and choice, the
most desirable environment, and the strongest
national security position. Although Congress
does not explicitly act to “choose” a future, the
series of incremental actions taken on various
bills and proposals do, in the aggregate, move
the country closer to, or farther from, different
alternative futures.

OTA was asked to evaluate different combina-
tions of energy supply and demand which are
often proposed as possible and desirable. The re-

31
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quest (signed by 54 Members of the House and
Senate) asked that the Office analyze various
levels of energy consumption and fuel mixes
(high-demand high-coal, low-demand high-so-
lar, etc.) and identify the likely impacts of those
combinations on the country.

After initial work on the comprehensive ap-
proach, a decision was made, reinforced by
budgetary and related constraints, to begin the
work through a set of closely related projects.
Each study will be complete in itself, but will form
part of a base for an overall analysis to be com-
pleted in fiscal year 1981 or later. Those studies
are asfollows:

1. Industrial Energy Conservation—A new
look at the macroeconomic relationships
between industrial production, energy con-
sumption, and gross national product. In-
dustry has actually cut gross energy con-
sumption over the past 5 years, while in-
creasing product output. How has this been
possible, and can this trend be expected to
continue? One or two of the most energy-
intensive industries will be examined in
detail.

2. Energy in the City —This study will focus on
the various options for providing energy in
the city in the future: improved conser-
vation, transition to renewable, differing
forms of decisionmaking and management.
The impacts of the energy choices, and of
the financing mechanisms selected to imple-
ment them, will be analyzed for their likely
impact on the shape of cities, as compared
to suburban and rural systems. Substantia
emphasis will be placed on social and insti-
tutional barriers to implementation.

3. Energy Policy Forum—A careful analysis of
the major differences and agreements char-
acterizing the energy debate at this time,
and the evolution of these views over the
decade of the 1970’s. Principal areas of dif-
ference over fact and impact will be identi-
fied, thus suggesting research priorities and
helping to determine which portions of the
debate hinge on philosophical differences
that are not likely to be resolved. This proj-
ect will be completed by a series of work-
shops, interviews, and in-house analyses.

Energy From Biological Processes

In the search for domestic, renewable sources
of energy, many experts see a potential for ob-
taining energy from plants and from plant and
animal wastes. Commonly referred to as bio-
mass, these biological processes represent a re-
newable source of solid, liquid, and gaseous fuels
as well as of chemical feedstocks. On balance,
biomass may be less polluting than domestic fos-
sil fuels. In addition, biomass has the potential for
contributing to energy self-sufficiency in agricul-
ture and in the forest products industries, and ap-
pears to be especially appropriate for developing
countries.

Although the resource base for biomass is the-
oretically very large, there are many established
nonenergy demands for those resources. The re-
source base can be expanded by atering forest
and agricultural management, by exploiting mar-
gina lands with specialy adapted plants, and by
cultivating aquatic plants. There are, however,
many practical problems associated with such an
expansion of the resource base.

At the request of the Senate Committee on
Commerce, Science, and Transportation, OTA
is analyzing the potential for and impacts of bio-
mass energy. This project will describe in detail
the conversion processes that could become
commercial in the near term, analyze policies for
accelerating commercialization and their implica-
tions, and examine R&D needs for longer term
conversion processes. The economics and net
energy balances of selected conversion processes
will be investigated, particularly for the produc-
tion of liquid fuels. OTA also is examining the
end uses of biomass-derived fuels and chemicals.
The possible uses of liquids and the technical,
economic, environmental, and systems tradeoffs
between possible uses will be emphasized.

In connection with this investigation of liquid
fuels from biomass, OTA has carried out an ex-
tensive analysis of alcohol fuels from agricultural
products and processing wastes. The results of
this analysis are presented in a technical memo-
randum on gasohol in response to congressional
interest in synthetic fuels.

Finally, because little is known about the envi-
ronmental and social impacts of developing bio-
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mass energy sources, OTA will summarize the
state-of-the-art knowledge and lay the ground-
work for anyone planning to assess these im-
pacts. This assessment is scheduled for comple-
tion early in 1980.

Decentralized Electric Energy
Generation Systems

The possibility of using solar energy in al its
direct and indirect forms and the rapidly escalat-
ing economic and environmental costs of large
energy facilities have stimulated considerable in-
terest in small, decentralized energy systems. In
particular, problems faced by the electric utility
industry, such as rapidly rising capital costs, long
leadtimes for construction, and difficulty in find-
ing suitable sites, make the introduction of decen-
tralized electric energy systems appear attractive.
Last year, Congress provided for the establish-
ment of rules encouraging decentralized electric
energy systems in the Public Utility Regulatory
Policies Act.

This study, requested by the House Commit-
tee on Banking, Finance, and Urban Affairs, will
examine the role that small energy conversion
equipment could play in meeting the country’s
needs for electric energy. It will review the eco-
nomic, environmental, social, and institutional
consequences of decentralized electric systems,
and their effect on the electric utility industry.
Finaly, it will analyze policy options that Con-
gress may wish to consider.

The assessment will begin by examining the
technical features of decentralized systems using
a variety of small electric-generating equipment.
Then, employing models developed for the earli-
er OTA study on onsite solar systems, the assess-
ment will analyze the economic and technical ef-
fects of such systems on utilities. Concurrently,
changes in utility structure will be evaluated on
the basis of planning and decision models. Final-
ly, a series of issues about the effects on society
(e.g., employment, risks, etc.) of decentralized
systems will be examined, including public per-
ception of small-scale, onsite energy facilities.
The study is scheduled for completion in the late
summer of 1980.

Global Energy Trends

Energy shortages and high prices will create
serious economic and political difficulties during
the next three decades. As a result, the Senate
Foreign Relations Committee requested that
OTA perform an assessment of the future energy
situation to determine the effects of these possi-
ble shortages and high prices and the foreign
policy options that are available to the United
States to mitigate these negative effects.

This study is proceeding in two stages. The first
stage assesses future globa energy supplies and
the construction of credible scenarios governing
future energy supplies and demands. Because of
its central importance, future world petroleum
availability is being assessed first. The preliminary
results of this study have been used as a basis for
OTA testimony before the House Select Com-
mittee on Intelligence. The second stage of this
study, to be carried out primarily by the Interna-
tional Security and Commerce Program, will ex-
amine the implications of these scenarios on the
United States and the world. This analysis will
cover the economic, political, and national secu-
rity impacts of these scenarios. U.S. foreign poli-
cy responses, including U.S. assistance in energy
technologies to other nations, will be analyzed.

An analysis of world oil-production prospects
will be completed in the spring of 1980.

Liquefied Natural Gas

Public debate has focused on both safety and
economic aspects of liquefied natural gas (LNG)
imports. An OTA report, Transportation of Lig-
uefied Natural Gas, published in September
1977, describes the technology, reviews critically
the physical and institutional components of the
LNG import system, and explores public aware-
ness and concerns.

Partly in response to questions raised in that
study, the Senate Committee on Finance re-
guested OTA to examine LNG import policy in
the context of other energy aternatives, with em-
phasis on economic costs and benefits. The re-
quest arrived after President Carter, through the
National Energy Plan, had relaxed a policy of the
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previous administration to limit LNG imports,
and after the General Accounting Office (GAQ)
had suggested in a report to Congress that this
new policy required reevaluation and further im-
provement, essentially because insufficient ra
tionale appeared in the plan.

In response to the Senate Finance Commit-
tee's inquiry, this assessment mainly looks at the
economic and energy supply implications of the
technology. Safety of LNG facilities has been ex-
cluded from the study, in order not to duplicate
the recent effort of GAO.

The purpose of the project is to aid Congress
and Federal and State regulatory bodies in estab-
lishing or reevaluating the circumstances under
which LNG imports are in the public interest.
Seven separate but related analytical tasks con-
tribute to meeting the objective:

1. a compilation of the history of Government
LNG import policy;

2. a review of U.S. gas demand projections
under alternative price and policy assump-
tions,

3. a survey of North American gas and ail re-
source estimates;

4. an investigation into the availability and cost
of LNG in world markets,

5. a description of the cost and structure of
LNG import projects, including financing
and the distribution of risk among the public
and other participants,

6. an analysis of the distribution of costs and
benefits of imported LNG in domestic gas
markets; and,

7. a brief discussion of the broader social and
environmental impacts of LNG imports.

The report is scheduled for completion in early
1980.

Solar Power Satellites

Solar power satellites are viewed as the most
promising solar source of baseload electricity by
proponents, while opponents believe that their
development would be a huge waste of Federa
R&D money. While expenditures on the concept
have thus far totaled less than $25 million, sev-
eral estimates place development and demon-
stration costs in the $40 billion to $80 billion

range. The potential impacts of these satellite
systems on the environment and on society are
the object of considerable debate as is the ulti-
mate cost of the energy produced. There is con-
siderable congressional support for a more ag-
gressive approach to investigation and develop-
ment of the concept (the House passed a hill last
year to initiate a 5-year program expected to cost
$275 million).

A number of very different concepts for solar
power satellites have been proposed. The most
familiar would place giant arrays of photovoltaic
cells in orbit to convert sunlight to electricity and
transmit it to Earth by a microwave beam. Other
concepts include the use of giant orbiting reflec-
tors to create solar farms on Earth where sunlight
would be available around the clock, or the use
of sunlight to directly excite a laser that would
beam energy to Earth. The concepts are techni-
cally diverse and may have significantly different
economic prospects. Perhaps equally important,
their environmental and institutional impacts,
which are likely to influence public acceptahility,
would be substantially different.

This study will address key uncertainties in a
balanced treatment of both positive and negative
impacts of proposed satellite power systems. Ma
jor topic areas will include: 1) the feasibility and
cost of aternative satellite systems;, 2) factors
affecting public and institutional acceptance of
these systems; and 3) the energy systems context
within which development and implementation
of satellite power systems must be viewed. With-
in these categories, particular attention will be
devoted to the health effects of microwave radia-
tion, the implications of highly centralized
electric-generation systems, the expanded role of
the Federal Government in energy production
that may be required, and the implications for
national security and international relations.
Strengths, weaknesses, and uncertainties associ-
ated with solar satellite concepts will be con-
trasted with those of other future energy sources
such as nuclear fusion and terrestrial photovol-
taics.

The study was requested by the Chairman and
ranking minority members of the House Commit-
tee on Science and Technology and its Subcom-
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mittee on Space Science and Applications. Com-
pletion is scheduled for the fall of 1980.

Synthetic Fuels for Transportation

The U.S. automotive transportation system is
becoming increasingly dependent on imported
petroleum. The rapidly escalating cost of im-
ported oil and the apparent willingness of some
oil producers to use oil as a political weapon have
created a strong concern both for the U.S. econ-
omy and for our continued freedom from outside
coercion. The manufacture of synthetic fuels and
the improved efficiency of the automobile are
two magjor pathways for reducing U.S. oil de-
pendence and its effects.

The Energy Program is cooperating with the
Transportation Program in a study of synthetic
fuel production, automotive fuel-efficiency im-
provements, and the tradeoffs between them.
The Energy Program will be responsible for the
portion of the study dealing with synfuels. A ma-
jor purpose of the study will be to examine the
total costs and benefits of synfuels, including the
costs and benefits of moving synfuels into the

marketplace (refining and distributing them as
well as adapting the automobile to use them, if
necessary). OTA will also carefully examine the
time necessary to develop a synfuels industry
under different deployment conditions, and will
attempt to determine what additional costs would
have to be borne if an emergency deployment
schedule were adopted. This analysis should es-
tablish the possibilities for using a synfuels com-
mercialization capability as an emergency “es
cape valve’ to combat the effects of an externaly
imposed oil shortage. Finaly, OTA will attempt
to identify those critical issues that must be re-
solved before the next major steps towards com-
mercialization are made, and to identify instances
where the current Federal program may fail to re-
solve these issues in time.

This assessment has been requested by the
Senate Committee on Commerce, Science, and
Transportation. The House Committees on Sci-
ence and Technology and on Interstate and For-
eign Commerce have also expressed strong in-
terest. Completion is scheduled for the late fall of
1980.

International Security and Commerce Program

It is becoming increasingly evident that interna-
tional interdependence is no longer just a slogan,
but a reality. A wide range of the U.S. national
goals can only be achieved with the cooperation
of other nations, while other goals may involve
conflicts of interest with foreign countries. In the
international arena, U.S. technology has long
represented a particular area of strength, and we
have grown accustomed to relying on superior
technology to help us in achieving both economic
and military strength. Technology should remain
a distinctive U.S. asset in the future as well, but
only if it is used wisely in the pursuit of national
objectives. The International Security and Com-
merce Program assists Congress in a variety of
areas where the appropriate national policy is in
doubt because of questions regarding the impact
of either U.S. or foreign advances in technology.

One such area is the international competitive-
ness of U.S. industry. Is the United States mov-

ing into a period in which key industries depend
on exports for their survival, while some key
products are imported because U.S. manufactur-
ers can no longer compete? If so, what conse-
guences can be hoped for, or feared? Is a more
explicit national strategy appropriate, or feasible?
A closely related question is that of technology
transfer. How is technology transferred from the
United States to other countries? What factors
determine whether imported technology is effi-
ciently used? Under what circumstances is tech-
nology transfer good or bad for the United
States? Answers to questions such as these do
not emerge reliably from theoretical analysis; in-
stead, it is necessary to look closely at the details
of a variety of specific cases. In 1979, the Pro-
gram completed an assessment of technology
and East-West trade. An ongoing assessment ad-
dresses the international competitiveness of the
U.S. electronics industry. Future efforts will in-
clude other cases of competitiveness (probably



36 « Annual Report to the Congress for 1979

the aircraft industry, and a comparison across in-
dustries) and of technology transfer (such as
technology transfer to the oil-rich nations of the
Middle East, and the effects of relocation of U.S.
industries to areas overseas where labor is
cheaper).

Another such area is the technology of nation-
a security, including both the effects of weapons
technology and the technological considerations
involved in arms limitation. In 1979 an assess-
ment of the effects of nuclear war was com-
pleted, and we expect to initiate further projects
during 1980.

The Program is conducting a joint effort with
the Energy Program to assess the implications
of global trends in energy supply and demand.
Based on work done in the Energy Program on
petroleum supply, an assessment is planned for
1980 on the range of ways in which energy issues
can affect East-West relations, and on the policy
problems and options to be expected as a result.

The International Competitiveness
of the U.S. Electronics Industry

While there are many factors other than tech-
nology which affect the competitiveness of the
U.S. electronics industry, it is assumed that the
relative sophistication and appropriateness of the
technologies employed (both in end products
and in manufacturing processes) will have a ma-
jor impact, and that there are significant U.S.
Government policy choices which in turn will af-
fect the level of technology. This assessment,
undertaken at the request of the Senate Commit-
tee on Commerce, Science, and Transportation;
the House Committee on Ways and Means; and
the Joint Economic Committee, addresses the
technology issues affecting competitiveness in an
industry that has been marked by a very high rate
of innovation and by extremely sophisticated
technologies. It is of interest not only for its own
sake, but because of the strategic role that elec-
tronics are expected to play in the future of other

industries. A companion study on the competi-
tiveness of the U.S. steel industry is being carried
out by the Materials Program.

The assessment addresses three sectors of the
electronics industry: consumer electronics, in
which the U.S. industry producing color televi-
sion receivers has lost much of its market to Japa-
nese manufacturers, semiconductor devices (no-
tably integrated circuits), in which U.S. industry
holds a strong competitive position, but is under
a fierce challenge; and computers, in which U.S.
industry is presently leading the world, but where
future challenges are to be expected. The assess-
ment will focus on those determinants of techno-
logical competitiveness that appear to be suscep-
tible to modification by governmental action, and
involves comparison of U.S. and Japanese prac-
tices and considerable attention to some sectors
of Western European industry. The assessment is
scheduled for completion in mid-1980.

Taggants in Explosives

This assessment responds to a request from
the Senate Governmental Affairs Committee to
assess a proposal to add substances to commer-
cia explosives that would permit detection of the
explosives by suitable sensing machines (so-
called detection taggants) or identification of the
batch of explosives involved in a bombing
through so-called identification taggants retrieved
from the debris. When hearings were held on this
prospect, the assertions about the technologies
involved from executive branch sources (who
favor it) and industry sources (who oppose it)
were so completely in disagreement that no
reliable conclusions could be drawn. The request
is being met by the Program because experts and
laboratories who normally work for the military
provide a source of unbiased expertise regarding
explosives. The assessment addresses the safety
of taggants, their probable costs, and their prob-
able utility to law enforcement. The assessment is
scheduled for completion early in 1980.
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Materials Program

The industrial base of a modern technological
society requires a vast array of raw materials of
many different types. The importance of mate-
rials to our society is suggested by the fact that
annual consumption of minerals in the United
States is about 40,000 Ibs per person. Society
uses materials through what is caled the materi-
as cycle. The cycle starts with extraction of min-
erals or harvesting of renewable resources such
as wood, proceeds through processing and end-
product manufacture to use of the product by the
consumer, followed by disposal of the product,
and, in some cases, by reuse or remanufacturing
of the product or recycling of the material.

At every stage of this cycle, the ways in which
materials are handled are affected in complex
and interlocking ways by institutional, economic,
environmental, and technical factors. For exam-
ple, the exploration, development, and produc-
tion of a significant fraction of our minerals and
timber are governed by the Federal land manage-
ment laws and regulations; the degree to which
materials are recycled after use depends partly on
the relative costs of virgin and recycled materials
and these costs partly depend, in turn, on institu-
tional and technical factors;, environmental con-
cerns are leading to more stringent and costly
controls on operations at al stages of the materi-
as cycle from extraction through waste disposal;
and new technology has simultaneously opened
up hitherto untouched areas for exploration, de-
velopment, and production, and helped to miti-
gate at least some of the associated impacts on
the environment.

The Program has two ongoing projects related
to extraction (oil shale and Federal coal leasing)
and one ongoing project related to processing
(impact of technology on the competitiveness of
the U.S. steel industry). The new projects started
in 1980 will probably be concerned with technol-

ogies for efficient and environmentally sound
processing and manufacture.

Oil Shale Technology

At the request of the Senate Committee on
Energy and Natural Resources, OTA is studying
the history, status, and possible futures of efforts
to develop the oil shale of the Western United
States. The Committee’s letter of request called
for a complete assessment of shale oil recovery
technology in general and of the current Federa
prototype oil shale leasing program in particular.

U.S. dependence on foreign sources of liquid
fuel has increased significantly since the 1973-74
oil embargo and price increases. In 1978, the
United States imported nearly 45 percent of its
petroleum at prices five to six times higher than
they were in 1972, and prices have risen dra
matically since the end of 1978. Short-term reli-
ability of imported-oil supplies is uncertain, as
exemplified by the problems in Iran. Long-term
reliability is also questionable, as worldwide oil
production may peak within the next few dec-
ades. In the United States, oil reserves have been
declining for several years.

The richest oil shale deposits in the Western
United States are those of the Green River for-
mation in Colorado, Utah, and Wyoming. The
Green River shales contain the largest single
deposit of hydrocarbon materials in the world,
but only a small portion of the total resource
could be recovered by existing technologies. It
has been estimated that about 190 billion barrels
of shale oil could be recovered from the Green
River deposits with existing technology, but the
profitability of recovery is clouded by numerous
technical, environmental, and economic uncer-
tainties. These resources, if recovered, could
supply a I-million-barrel-per-day oil shale indus-
try for over 500 years.
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In its assessment of oil shale technology, OTA
will place emphasis on identifying the remaining
technical, economic, and environmental uncer-
tainties connected with commercial oil shale
development and evauating how these uncer-
tainties could be resolved. OTA will formulate
several scenarios for oil shale development,
from “no additional Government involvement”
to “Government-assisted accelerated massive
development .“ A range of financial and institu-
tional incentives for each scenario will be ana-
lyzed for their effectiveness in achieving such
aims as encouraging oil shale development,
minimizing cost to the Treasury, and maximizing
managerial efficiency. The likely environmental,
socioeconomic, and water availability impacts for
each scenario will be identified. Completion is
scheduled for early 1980.

Impact of Technology on the
Competitiveness of the U.S. Steel Industry

A growing number of people have become
concerned that the U.S. steel industry has lost its
ability to compete with foreign steel producers,
both in domestic and world markets.

At the request of the House Committee on
Ways and Means, OTA is anayzing the role
played by technology in the fate of the U.S. steel
industry and in steel manufacture around the
world. This assessment will examine the kinds of
technologies now available worldwide and at-
tempt to anticipate those that may be available
during the next few decades.

For the purposes of this study, the steel indus-
try is not being treated as a single entity. Rather,
three magjor elements of the industry are being
treated separately: integrated carbon steelmak-
ing, non-integrated carbon steelmaking (includ-
ing “mini-mills’), and alloy/specialty companies.
Each category presents unique opportunities and
problems for study.

The study is examining ways in which re-
search, development, and demonstration of new
steelmaking techniques are now conducted in the
United States and by our major competitors. It is
also exploring the incentives and barriers to the
introduction of new technologies. The impacts of
a variety of Federal programs and regulations (in-

cluding labor regulations, environmental con-
trols, and health and safety regulations) are also
being explored. A broad range of possible legisla
tive solutions to problems identified will be pre-
sented and their impact assessed. Completion is
scheduled for early 1980.

Federal Coal Development

The administration’s National Energy Plan calls
for expanded domestic coal production to offset
the rising prices and uncertain availability of other
fossil fuels. Over one-half of the Nation's coal
reserves are found in the Western States. The
Federal Government owns approximately two-
thirds of these Western coal reserves. In 1974, an
estimated 15 billion tons of Federal reserves were
under lease, seemingly more than enough to
meet future demand; yet less than 50 million tons
of coal per year were produced from these
leases. To meet the projected goal of 1.2 hillion
tons of coa in 1985, domestic coal production
must increase nearly 80 percent over 1976
levels. Production goals for Federal leases call for
a sixfold increase to approximately 300 million
tons per year in 1985. Recent uncertainties about
the role of nuclear power and increased interest
in large synthetic fuel production may further in-
crease the demand for coal.

The low-production figures for Federal cod
leases raises uncertainties that some leases would
not begin production in time to meet future coal
demand. In 1973, in response to charges of
speculation and mismanagement, the Depart-
ment of the Interior imposed a moratorium on
further leasing. The coal industry advocates in-
creased Federa leasing to meet projected 1985
production goals.

The Federal Coal Leasing Amendments Act of
1975, Public Law 94-377, revised the leasing
system and required that most existing leases
begin production by 1986 under threat of cancel-
[ation.

Section 10 of Public Law 94-377 directed
OTA to conduct an analysis of al outstanding
Federal coa development rights, which include
over 500 leases and 200 preference-right lease
applications in effect in August 1976. This assess-
ment will analyze all mining activities on Federa
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leases, determine the present and potential value
of the outstanding coal development rights, esti-
mate revenues to the Federal Government, and

examine the feasibility of using deep-mining tech-
nology in leased areas. Completion is scheduled
for early 1981.

SCIENCE, INFORMATION, AND TRANSPORTATION DIVISION

Telecommunication and Information Systems Program

Telecommunication and information systems
technologies are rapidly advancing and becom-
ing more integrated. New facilities are being es-
tablished, new services are being planned and of-
fered, and new enterprises are emerging in the
United States and abroad. Governments are tak-
ing increased interest in the socia and institu-
tional implications of the new technologies. Gov-
ernmental and industrial reorganizations are oc-
curring, new legislation is being proposed and
adopted, and relevant international norms are
being formulated in global and regional forums.

Because of the unprecedented growth in new
telecommunication systems investment, and the
expanding impacts on society of emerging na-
tional information systems, several committees of
Congress consider it essential to assess the devel-
oping technologies and their broad societal im-
pacts. The Telecommunication and Information
Systems Program comprises two core projects,
one on national information systems and the
other on telecommunication systems. They are
being conducted on a coordinated basis.

National Information Systems

The project on societal impacts of national in-
formation systems was initiated in fiscal year
1978 to explore the issues and impacts of three
broadly representative information systems-the
Federal Bureau of Investigation’s National Crime
Information Center and its Computerized Crimi-
nal History Program, the role of the U.S. Postal
Service in electronic message systems, and the
impacts of emerging electronic funds transfer sys-
tems. Using these case studies, issues and im-
pacts generic to comparable national information
systems will be assessed.

Previously available only at relatively high
costs, computers are now available in drastically

reduced sizes, at dramatically reduced prices,
and with greatly enhanced speed and capability.
In this “the information age,” our greatly im-
proved capacity for generation and dissemination
of information should be for the benefit of al, but
there is presently little understanding of how na-
tional information systems affect society. They
could bring enhanced convenience and efficiency
to many services and functions of society such as
mail, criminal justice, research, education, and
marketing, and to personal services such as
banking and shopping. However, their use could
result in the deprivation of individua rights and
civil liberties and could have unanticipated im-
pacts on areas such as. employment patterns,
choices in the free market; national security; in-
ternational data flow; and the infrastructures of
providers, users, and regulators of information
Sservices.

The information systems study is designed to
assess these impacts and to define policy options.
Impacts and issues raised by the three in-depth
case studies will be analyzed for any genera con-
clusions that might help Congress in its efforts to
shape a coherent national policy on information
systems.

This assessment was requested by the House
Committees on Post Office and Civil Service and
on the Judiciary and the Senate Committee on
the Judiciary. A report is expected in early 1980
on the implications of the National Crime In-
formation Center and the Computerized Crimi-
nal Histories Program. Other aspects of the study
are expected to be reported on in the spring of
1980.

Telecommunication Systems

The assessment of telecommunication sys-
tems, which was begun during early fiscal year
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1979, will identify and analyze new technologies
and emerging services, take into account the
regulatory and institutional aspects of the Com-
munications Act of 1934, project the rate and
scope of system and service growth, and explore
aternative national policy frameworks for the
telecommunication sector.

Telecommunication technology has been in a
period of revolutionary change since the mid-
1960's, and the end of new system and service
innovations is not in sight. Computers, satellites,
optical fibers, cable TV, and many other devel-
opments have been added to the repertoire of
available electrical and radio technologies for
communication at a distance (i. e., telecommuni-
cation). As new systems and services become
economic, as new competing forces emerge in
the marketplace, it is both timely and necessary
to assess the technological changes and their im-
pacts, including the underlying national policies
which need review and assessment.

This study explores alternative choices of fu-
ture national policies affecting industry structure,
Government structure, and the role and conse-
guences of competition in telecommunication
services. It will also assess the underlying eco-
nomic and social relationships. The focus will be
on technologies and the effect of industrial insti-
tutions and Government regulation and policy on
their development, introduction, manufacture,
availability, cost, and use.

Requested by the Senate Committees on
Commerce, Science, and Transportation and on
the Judiciary, this assessment is scheduled for
completion in the spring of 1980.

Applications of Technology in Space

An assessment of applications of technology in
space was initiated at the request of the Senate
Committee on Commerce, Science, and Trans-
portation.

In order for OTA to properly advise Congress
regarding the merits of a given application of
space technology, it is necessary to compare the
costs, benefits, and risks of the space approach
with competing nonspace approaches. In the ab-
sence of such a comparative approach, it will be-
come increasingly difficult for Congress to pro-
vide oversight of executive branch programs or to
provide leadership in areas of perceived short-
comings or opportunities. Accordingly, assess-
ments of applications of space technology are
being addressed in the context of the specific
application (e.g., energy, telecommunication,
oceans). These specific applications will be ex-
plored within a broader national space policy op-
tions review and a consolidated study will be pre-
pared.

A contract study on the institutional options for
the national space program has been initiated
which develops a range of scenarios for future
space activities and the institutional options ap-
propriate for them.

All the evolving space studies explore the ade-
guacy of the space technology base and evaluate
the possible needs for large space structures and
for improvements in space transportation in the
context of alternate applications and policy.

Transportation Program

Of major concern to Congress is the ability of
the transportation system in the United States to
provide fast, efficient, and inexpensive mobility
for people and goods. Transportation industries
have had to contend with increasing economic,
operational, environmental, and safety problems
in recent years. In addition, there are a number
of factors, growing in importance, which may
force a change of transportation policies in order

to modify the system and the manner in which it
is operated. These include:

. the almost complete dependence of the
transportation system on petroleum in an
era where dependence on imports must be
reduced, and where supplies are dependent
on the political stability of the Middle East;

. the rising percentage of the overall system
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cost represented by the cost of petroleum
fuel;

. the physical deterioration of roadbeds and
equipment at a more rapid rate than that of
investment in their replacement; and

. the increasing cost of operating transpor-
tation systems—both public and private,
freight and passenger—because productivi-
ty has not kept pace with demand for trans-
portation services.

Since transportation supplies society with mo-
bility for people and the wide range of goods and
services needed, a degradation in the transporta-
tion system could significantly effect the character
and lifestyle of society in the future.

In 1980, congressional interest will probably
continue to focus on the influence of the cost and
availability of petroleum and its effect on the
transportation system, the deterioration of road-
beds and equipment, and the inability of the
existing system (based on yesterday’s technol-
ogy) to meet the economic, environmental, and
social needs of the future.

The Program will center its efforts on the
effects of technological development in the areas
of:

* goods movement—rail and truck systems—
to improve service and reduce costs;

+ reduction of the dependence on petroleum
through the development of electrical pro-
pulsion and energy distribution systems;
and

+ urban transportation —evaluation of alter-
natives to the automobile to reduce petro-
leum consumption, emissions, and conges-
tion.

Automotive Fuel-Efficiency R&D and
Alternative Energy Sources

The study will examine new or improved tech-
nologies for possible use in automobiles and
trucks during the period 1985-2010 that would
contribute to greater fuel economy. Included in
this study will be an examination of the prospects
for widespread introduction of electric and hybrid
vehicles.

A second part, conducted in paralel by the
Energy Program, will examine the potential for
producing fuels from sources other than conven-
tional petroleum obtained from primary and sec-
ondary recovery from domestic oilfields. The re-
source base for these alternate fuels and the tech-
nologies and time needed to produce them will
be reviewed. In addition, the study will determine
the economic and environmental costs of pro-
duction and assess the fuels' potential contribu-
tion to the Nation's energy supply.

The results of these two lines of investigation
will then be merged, to assess expected benefits
and costs of each as near- and far-term solutions
to the problems of dependency on imported
petroleum. The cost and time needed to achieve
increased automotive fuel economy will be com-
pared with that of the development of alternative
motor fuels.

One of the initial activities of this assessment
was a 3-day workshop held in September 1979
to which automotive experts from industry and
universities in the United States, West Germany,
and Japan were invited to review the potential
for fuel-efficiency improvements in engines and
vehicle systems, materias, electronics, and elec-
tric and hybrid vehicles. A report on this work-
shop was published in the latter part of 1979.

Impact of Advanced Air Transport
Technology

Acting on a request by the House Science and
Technology Committee and the Senate Com-
merce, Science, and Transportation Committee,
this study was initiated in late 1979. The assess-
ment examines the economic, energy, environ-
mental, safety, and societal impacts of advances
in the technology of transport aircraft of all types,
both passenger and cargo. It also examines the
potential impacts of the expected growth in air
traffic for the next several decades and considers
various options that may be appropriate for both
managing and financing new aircraft which may
satisfy the expected growth. An important por-
tion of the assessment is the role of the Federal
Government in R&D in aeronautics and civil
aviation technology. The study is scheduled for
completion in the spring of 1980.
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Airport and Air Traffic Control System

One project under consideration for initiation
in 1980 and completion in 1981 is an assessment
to identify and analyze the airport and terminal
area capacity problem for the Nation and the

associated public investment decisions. This
assessment will include an examination of the air-
port access problems and air traffic control and of
alternative ways of alleviating these problems of
future air travel.

Oceans Program

Recent years have brought an increased
awareness of the impact of the oceans on the
well-being of humankind—the oceans' potential
as a source of food, fuel, and hard minerals; their
use as avenues of world commerce and com-
munications;, and their role in man’s search for
knowledge about his resources and environment.
At the same time, we are beginning to under-
stand that, although the oceans are vast, they are
not inviolate to the interventions of man. Much
more needs to be understood about the effects of
such occurrences as oilspills, overfishing, the dis-
charge of toxic substances, and the role of the
oceans in atmospheric carbon dioxide concentra-
tions.

The United States, with a heavy marine in-
terest, predicates its policies on facts derived from
comprehensive ocean research. This effort is be-
coming increasingly more expensive as demands
become more extensive. As a result, the job of
Congress in determining the most effective allo-
cation of Federal resources, both financial and in-
stitutional, has become more difficult and more
critical.

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

Radioactive Waste Management
and Disposal

Although the United States is more than three
decades into the nuclear age, nearly all of the
high-level radioactive waste generated by weap-
ons manufacture and by the operation of com-
mercial nuclear powerplants is still in temporary

storage. Continued delay in developing and im-
plementing a radioactive waste disposal system
might significantly limit the future use of nuclear
power, whereas hasty action, if it were to lead to
serious mistakes, might undermine public confi-
dence in the Federal Government’s ability to dis-
pose safely of radioactive waste. While many
technological solutions to the problem have been
proposed, experience has shown that considera-
tions focused solely on the technology are not
enough.

A clear understanding of the problem of man-
aging radioactive waste from its generation to
fina disposal requires comprehensive anaysis of
the interactive relationships among possible stor-
age and disposal technologies, transportation
systems, regulatory considerations, and Federal,
State, and local jurisdictional prerogatives. The
OTA study uses systems analysis techniques to
evaluate a range of strategies for developing and
deploying a commercial high-level radioactive
waste disposal system. The study is intended to
provide a framework not only for synthesizing ex-
isting information about proposed technological
options for dealing with radioactive waste, but
also for examining the interrelationships between
technical and nontechnical considerations.

This study was requested by the House Com-
mittees on International Relations, on Merchant
Marine and Fisheries, and on Science and Tech-
nology, and the Senate Committees on Com-
merce, Science, and Transportation and on En-
ergy and Natural Resources, as well as the Na
tional Ocean Policy Study. The project is ex-
pected to be completed in the summer of 1980.

Ocean Research Assessment

This study examines future needs and capabil-
ities of technologies used to conduct oceano-
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graphic research supported by Federal funds.
The request from the Senate Commerce Com-
mittee said it would like to know how the Federal
Government is using the equipment it has and
how it is preparing for future uses. The Commit-
tee also would like to know if our capabilities will
meet the most urgent national needs; if there are
opportunities for improvements in technology or
management, or for savings in money; and if bet-
ter, more efficient systems could be developed.

The study will evaluate the technologies
used by the Federal Government in ocean re-
search: ships, submersibles, aircraft, satellites,
unmanned platforms such as buoys—and the
equipment used to make scientific measure-
ments. Eight Federal agencies have mgor ac-
tivities in ocean research: the National Oceanic
and Atmospheric Administration, the Navy, the
National Science Foundation, the National Aero-
nautics and Space Administration, the Coast
Guard, the Environmental Protection Agency,
the Department of the Interior (U.S. Geological
Survey and the Bureau of Land Management),
and the Department of Energy. The total Federa
ocean program costs over $1 billion a year and a
large portion is spent on the technology to be ad-
dressed by this study.

A principal objective of this study will be to
provide Congress with a comprehensive view
and a coherent structure for evaluating the many
new plans, proposed programs, and funding re-
guests for ocean research. In addition, it is ex-
pected to present options for providing technical
capabilities to conduct ocean research and more
cost-effective methods for coordinating or con-
solidating Federal activities.

Several categories of ocean research efforts
are directed towards addressing mgjor nationa
problems. These problems reflect the growing
need not only for management of ocean activities
and resources, but also for improved ocean re-
search technology. Congress has recognized and
responded to these problems through legislation
establishing mandates for specific types of moni-
toring and research. Four research areas, which
this study will examine to identify technological
needs, are: weather and climate, marine pollu-
tion, ocean minerals and energy sources, and
fisheries (and other living resources). The study is

scheduled for completion in the summer of
1980.

Fresh water Resources Management,
Planning, and Policy

The study, “Freshwater Resources Manage-
ment, Planning, and Policy: An Assessment of
Models and Predictive Methods, ” will summarize
the numerous current and proposed models and
predictive methods in the water resources field
and determine their effectiveness as decision-
making tools. As the Nation's water problems
become more complex, the often conflicting ad-
vice presented to Congress by the Federal agen-
cies, advocacy groups, and expert witnesses is in-
creasingly difficult to evaluate. Often this advice
is based on the results of computer models and
predictive methods of unknown quality or effec-
tiveness. The critical need for an examination of
the merits and disadvantages of the range of
available techniques has been expressed in testi-
mony before Congress by many distinguished
panels of experts considering future water re-
search priorities. OTA will advise Congress on
the current and future capability of these tools to
supply needed analyses to water resource man-
agers, planners, and policy makers.

Specifically, the credibility and efficacy of ma
jor waste resource models will be examined in
three broad subject areas. physical-ecological,
socioeconomic, and integrative. Physical-eco-
logical models are concerned with water supply
prediction, the movement of materials through
the environment, and effects on living systems.
Topics in the socioeconomic category include fu-
ture water use predictions, economic evaluation,
and risk analysis of flood and drought. Integrative
methods are a combination of the physical-eco-
logical and socioeconomic approaches. For in-
stance, integrative methods may be used to de-
termine areawide development policies in water-
sport regions of the country. The assessment will
also identify legal and institutional barriers to im-
plementation, future research needs, and possi-
ble Federal Government roles.

This assessment was requested by the House
Interior and Insular Affairs Committee, and was
endorsed by the House Science and Technology
Committee and the Senate Energy and Natural
Resources Committee. The study is scheduled
for completion in the late summer of 1980.
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National R&D Priorities and Policies Program

The National R&D Priorities and Policies Pro-
gram assists congressional deliberations address-
ing the use of science and technology to achieve
national goals. More specificaly, the Program
provides analytical support to Congress in deal-
ing with broad cross-cutting issues stemming
from or common to severa technologies as op-
posed to assessing an individual technology.

Technological Innovation and Health,
Safety, and Environmental Regulation

This assessment was requested by the Senate
Committee on Commerce, Science, and Trans-
portation as part of the Committee’s review of
Federal policies affecting industrial innovation.

The issues addressed are:

1. whether regulation is effective or not in
tapping the innovative resources of the pri-
vate sector to reach health, safety, and en-
vironmental objectives, e.g., safer chem-
icals and nonpolluting industrial processes;
and

2. whether, for a given level of protection,
regulation creates unnecessary barriers for
innovations to meet market demands.

The latter issue is important because innovation is
a major source of economic growth, increased
productivity, and exports.

This assessment will ascertain whether existing
regulatory policies create problems, as defined
here, and, if so, develop aternative policies for
dealing with them.

To derive practical policy consequences from
such a broad subject, the assessment has been
organized around three sectoral studies:

1. effects of product regulation on innovation
in pesticides and chemicals;

2. effects of emission, safety, and fuel econ-
omy regulations on innovation in the auto-
motive industry; and

3. effects of regulation to control air and water
pollution on innovation in industrial proc-
€SSEeS.

In addition, the effects of regulation on in-
dicators of aggregate economic performance—
gross nationa product, productivity, etc.—will be
examined in order to formulate the issue of
regulation’s effect on future economic vitality
through its effects on innovation. An analytic
framework of alternative regulatory mechanisms
will also be developed to delineate the role of in-
novation concerns in the broader range of con-
cerns that determine the selection and implemen-
tation of regulatory programs. The study is
scheduled for completion in the summer of
1980.

An Assessment of Technology for
Local Development

The study was requested by the House Com-
mittee on Science and Technology and the
House Select Committee on Population. It is
concerned with those technologies that are de-
signed to:

1. help meet tasks or needs as identified by the
local community, and

2. utilize to the greatest degree possible renew-
able resources.

The study will assess the availability, feasibility,
and impacts of several such technologies, the in-
stitutional supports necessary to develop and ap-
ply them. It will weigh the impacts, both positive
and negative, of these technologies.

The project is based on case studies of specific
technology areas and applications. It also in-
cludes a study of the history of Federal interest in
appropriate technology to date; a study of rele-
vant Federal, State, and local policies; and a
study of the financing mechanisms which encour-
age or hinder the use of those technologies. The
study is scheduled for completion in the spring of
1980.

The Impact of Inflation on the
Federal R&D Investment

The United States will invest $31.2 billion in
R&D activities in fiscal year 1980 to support the
missions of various executive agencies, to ad-
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vance our knowledge of basic science, and to
stimulate innovation. In April 1979 the House
Science and Technology Committee held hear-
ings to review the Federal R&D budget. Their in-
quiry found little agreement on how inflation
should be treated in the Federa R&D budget
process and conflicting practices in accounting for
inflation in budgeting for R&D among the ex-
ecutive agencies. The Committee's appraisal of
the Federal R&D investment was hampered by a
lack of understanding of how inflation affects the
Nation's R&D efforts.

The OTA study will assist the House Science
and Technology Committee in its appraisal of the

Federal R&D investment by providing the Com-
mittee an understanding of:

. the response of the Federal R&D budget
process to inflation, and

. the impact of inflation on the performers of
federally funded R&D.

The project will be conducted in two parallel
tasks. Task 1 will establish an understanding of
the differences and similarities among the execu-
tive agencies in deding with inflation in their
R&D budget processes and Task 2 will address
the question of the consequences of inflation for
the performers of federally funded R&D. The
study is scheduled for completion in early 1980.

HEALTH AND LIFE SCIENCES DIVISION

Food and Renewable Resources Program

As with energy and many other natural
resources, until recently Americans took for
granted that our supply of renewable resources—
foods, soils, forests, water, and wildlife—was in-
exhaustible. But no resource is immune to the
mounting pressures of our modern age; it is pos-
sible to stress even these self-renewing resources.
With this in mind, and with growing congression-
al interest in renewable natural resources, OTA’S
Food Program broadened its scope and in April
became the Food and Renewable Resources Pro-
gram.

Food is a major concern. In today’s world of 4
billion people, perhaps as many as 10 percent
are suffering from malnutrition and, in some
cases, starvation. And the globa population will
rise to 6 billion by the year 2000. Consequently,
world food demands will continue to rise. How
can technology contribute to the solution of food
problems?

Economic and environmental pressures in the
United States are affecting the nature of our agri-
cultural base. We are losing some of our best soils
to unacceptable rates of erosion. Competing uses
tax our water resource, and affect its availability
and quality. What are the new technologies that
can help us sustain the land’s natural productivi-
ty, and maintain water quality?
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To provide Congress with information on
these and other related problems, the Program
identifies current and emerging technology issues
that affect the U.S. and world food and renew-
able resources situation as well as issues affecting
the renewable natural resource base.

The food studies are organized around three
functional areas. 1) production including all re-
sources required to produce agricultural products
and get them to the farm gate; 2) marketing, con-
sisting of processing, wholesaling, and retailing;
and 3) consumption and nutrition, both in and
out of the home.

Future renewable natural resource studies will
fall into one or more of the following categories:
land and soils; forests and other vegetation;
ground and surface water; wildlife; and the inter-
relationships of these and how they might be
maintained, restored, or improved through wise
application of technology.

Impact of Technology on Productivity
of the Land

This assessment is concerned with the sustain-
ability of the primary productivity of our land.

Were it not for technological advances, world
agriculture would never have been able to keep
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pace with world population growth thus far.
Historically, U.S. technology, in particular, has
had a pronounced positive impact on increasing
the productivity of croplands and grasslands. Our
dependence on a continuing supply of renewable
natural resources and on maintaining stable eco-
logical systems from which the resources are
drawn is emerging as a key element in our coun-
try’s future. Now, however, there is increasing
evidence showing that parts of the natural
biological and physical systems are being over-
burdened by human activities and that the land’s
productivity isin jeopardy.

The land productivity study will focus on the
present use of technologies and their beneficial
and adverse effects, and on emerging and new
technologies that might be used to offset ad-
verse effects derived from some present technol-
ogies. The assessment will include an evaluation
of: 1) the adequacy of present data on our land’'s
productivity and gaps in our knowledge base
and 2) new or emerging technologies that may
have potential for restoring, maintaining, and im-
proving land productivity, especialy croplands
and rangelands. Selected case studies will be pre-
pared that show how society is affected directly
and indirectly as the land's ecological systems are
altered through applications of technology.

This study was initiated in November 1979
and was requested by the Senate Committee on
Environment and Public Works. Expressions of
support were received from the House Commit-
tee on Agriculture, the Senate Committee on
Appropriations, and the Subcommittee on Parks,
Recreation, and Natural Resources of the Senate
Committee on Energy and Natural Resources,
and is scheduled for completion in late 1980.

U.S. Food and Agricultural Research

The success of U.S. food and agriculture in-
dustries has been based on an ever-increasing
use of new technologies. However, the effec-
tiveness of these technologies and/or their devel-
opment seems to be decreasing at a time when
areas requiring research are expanding and the
intensity of some traditional problems, such as
soil erosion, is increasing. The principal creators
of new food and agriculture technologies in the
United States are Agricultural Research, the U.S.

Department of Agriculture (USDA); State agri-
cultural experiment stations (SAES) of land-
grant universities; and private food- and agricul-
ture-oriented industries. Historically, USDA has
been more concerned with problems of national
and regional importance, and SAES with prob-
lems of alocal and state nature. Yet often USDA
and SAES work on problems that seem indistin-
guishable. In addition, the administration has at-
tempted to reduce funding in certain areas in the
hope that the private sector will provide the
needed research.

Congress and others have shown concern
over how research priorities are developed and
how time and funds are allocated among various
research activities, as well as over what appears
to be a lack of overall research planning especial-
ly at the top levels of administration. These con-
cerns have prompted numerous studies, but
none has addressed specifically what needs are
best addressed by what research branch. Which
research problems should be dealt with at the na-
tional, regional, or local level has never been
determined on a scientific basis. Moreover, the
roles of the various actors—Federal agencies,
State experiment stations, and private industry—
are not well-defined.

This assessment will: 1) examine the scientific
base for establishing national, regional, and local
research problems; 2) identify the role of Federal,
State, and private research institutions in devel-
oping technologies for solving national, regional,
State, or local problems; 3) evaluate methods by
which the expertise and interests of the Federal,
State, and private research organizations can be
used in a cooperative manner to identify priority
research areas and the role of each actor in solv-
ing these priority problems; 4) update evalua
tions of the adequacy of present research efforts
as related to research priorities for basic, applied,
and developmental research; and 5) evaluate
public policy options for Congress that will max-
imize our research potential.

The Senate Committees on Appropriations
and on Agriculture, Nutrition, and Forestry have
requested this assessment. In addition, the
House Agriculture Subcommittee on Department
Investigations, Oversight, and Research has en-
dorsed this request. The assessment is scheduled
for completion in the spring of 1981.
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Genetics and Population Program

The Genetics and Population Program was
created to accommodate the increasing interest
in these subjects in recent years. Interest in genet-
ics arises from greatly expanded understanding
of, and emerging capability for, altering or affec-
ting, the inherited characteristics of man, ani-
mals, and plants. The term “genetics’ is used
broadly and includes related biological technol-
ogies such asin vitro fertilization and artificial in-
semination. The importance of these emerging
technologies is illustrated by the concern of the
scientific community and the public over research
with recombinant DNA which led to develop-
ment of the Nationa Institutes of Health guide-
lines, the increasing use of procedures to detect
genetic defects, and the recent successful human
in vitro fertilization.

Rapidly growing population is a major factor
influencing the quality of life everywhere. World
population did not reach 2 billion until 1930, but
only 45 more years were required to double it.
Such rapid growth has placed great stress on the
Earth and its resources as well as on economic
and political stability, especialy in those develop-
ing countries where population growth rates are
highest. Increasing recognition of the importance
of the rights of individuals both to have children
and to choose their number and spacing is
illustrated by rising support for family-planning
programs over the last 25 years. Prior to 1965
only a few third-world countries officially sup-
ported family planning whereas by 1979 al but a
few third-world countries had developed such
policies.

Two assessments are underway: one on the
impacts of applied genetics, the other on technol-
ogy and world population. Both subjects are of
unusual interest because of the central impor-
tance of many of the issues they raise to individ-
ual and societal values, attitudes, and beliefs.

Impacts of Applied Genetics

This assessment is concerned with nonhuman
applications of genetic technologies. It is ex-
pected that a subsequent study will be proposed
to the Board for assessment of applications of ge-
netic technologies to humans.

To date the Federal Government has been pri-
marily concerned with one technology, recombi-
nant DNA, and one issue, containment of new
and possibly harmful organisms. Little attention
has been given to other technologies, such as cell
fusion, or to other issues, such as costs and bene-
fits and socia and ethical questions.

This assessment is concerned with a range of
technologies and their application to animals,
plants, and micro-organisms (single-cell prepara
tions). Single-cell applications are an especialy
rapidly growing area and the study will look at
the use of such preparations to produce chemi-
cals, pharmaceuticals, and food products. Some
examples of issues to be considered include:

+ the potential of genetic technologies to
produce plants resistant to environmenta
stress;

+ the relationship between Government regu-
lation of research, freedom of scientific in-
quiry, and public risk;

+ ownership of new life forms with commer-
cia value, incentives for R& D, and distribu-
tion of benefits, and

+ the potential contribution of genetically en-
gineered organisms to easing energy and
resource shortages and, more generaly, to
developing a sustainable society.

For each application, the state of the art will be
described and alternatives to genetic approaches
will be identified and characterized. Factors likely
to promote or impede further development of ge-
netic technologies will be described. The environ-
mental, political, and social impacts of the tech-
nologies will be analyzed and appropriate policy
options discussed.

The assessment is of interest to Senate and
House committees with responsibility for agricul-
ture, commerce, health, science and technology,
and judicia issues. Expressions of support for the
study were received from the House Committee
on Interstate and Foreign Commerce and the
Senate Committee on Human Resources. Con-
gressiona interest in this subject as an OTA as
sessment area dates back to September 1976
when 36 House Members requested an assess-
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ment of recombinant DNA technologies. The
assessment is scheduled for completion in the
autumn of 1980.

Technology and World Population

This study, initiated in June 1979, will exam-
ine the causes and consequences of world popu-
lation growth, with special attention to planned-
birth technologies, national governmental ac-
tions, and U.S. international assistance.

The status of scientific understanding of the
physiology of human reproduction and the char-
acteristics of technologies to alleviate infertility
and to control the number and spacing of births
will be described. Of particular concern are the
cultural factors affecting acceptability and use of
these technologies throughout the world during
the period 1960-80. New technologies which
could reach the market during the period
1980-2000 will be identified and characterized,
and a comparison of the conseguences of world
population growth during 1980-2000 and be-
yond under different assumptions about popula
tion planning and growth will be prepared. Policy
issues that national governments may face in
dealing with population growth during this same
time period will be identified, and a research
agenda will be prepared.

This study is primarily concerned with the less
developed countries where infertility is often fre-

guent and where, at the same time, population
problems associated with fertility are particularly
acute. For this reason, and because of the wide
interest in world population, special attention has
been given to development of advisory mecha
nisms for this assessment. In addition to a 17-
member advisory panel to provide genera over-
sight and review of the project, two other groups
have been organized. A world roster of approxi-
mately 100 experts, half from less developed
countries, will review and critique project prod-
ucts before the same products are reviewed by
the advisory panel. A liaison group with repre-
sentatives from executive branch agencies and
national and international organizations in the
population field has also been formed. This
group will help the OTA staff and the advisory
panel keep abreast of the many activities under-
way in the population field.

Congressional interest in domestic and inter-
national population issues is shown by the large
number of population-related bills and resolu-
tions introduced each session and the number of
committees having jurisdiction in population-re-
lated areas. Fifteen standing committees in the
House and Senate have population policy re-
sponsihilities during the 96th Congress. Issues to
be taken up in this assessment are of particular in-
terest to two of the committees. House Foreign
Affairs and Senate Foreign Relations, which have
written letters of support for this study. Comple-
tion is scheduled for late 1980.

Health Program

The value placed on heath by the American
people is reflected in the large number of Federal
policies designed to assure health. Many of these
policies directly address issues of health-related
technology; a great many others indirectly affect
the development and use of such technology. As
a result, the Federal Government has become
deeply involved in every aspect of medical tech-
nology—from R&D to regulating its spread into
widespread use, from assessing its effects to en-
couraging abandonment of unsafe or obsolescent
technologies. In turn, medical technology and its
effects exert considerable influence on the Feder-
al Government in areas such as fiscal policy.

The Health Program assists Congress by: 1)
examining the Federal role in anticipating and
managing domestic and international impacts of
health-related technology; 2) identifying and
highlighting the social, political, economic, and
ethical concerns surrounding the development
and use of medical technology; 3) examining evi-
dence of the benefits and risks of particular medi-
cal technologies, and 4) assessing the conse-
guences of Federal policies involving the provi-
sion of and payment for particular medical tech-
nologies.

The work of the Health Program up to now
has focused on two areas. 1) methods of eval-
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uating clinical medical technologies and 2) eval-
uation of computers in health care. However, al-
though health may be viewed as being deter-
mined by four factors (genetics, personal behav-
ior, environment, and health care), those two
issues related almost exclusively to only one of
the four—health care. The area of genetics is the
responsibility of another OTA program, but little
work has been done by OTA in the other two
areas. Because of this fact, in 1978 it was de-
cided to initiate studies concerning health and the
physical environment. The first study is examin-
ing cancer and the environment. In addition, the
Health Program is working with other programs
on aspects of their assessments where health ef-
fects may be an important factor. For example,
the Program has taken responsibility for develop-
ing information on the health effects of synfuel
programs as part of an assessment being carried
out by the Materials Program.

Cost= Effectiveness of
Medical Technologies

Increased use of medical technologies are a
prime factor in rapidly rising health care costs and
these costs consume an increasingly greater
share of the country’s resources. Answers need
to be found to questions on the relative contribu-
tion or benefit of the various medical technol-
ogies, whether they are drugs, devices, surgical
procedures, or systems technologies? Are the
resources spent on health care being alocated in
the most rational manner? Does the patient have
any voice in the spending decision?

Cost-effectiveness analysis is often suggested
as a way to help allocate health resources more
rationally. Such analysis compares the costs of
alternate ways of attaining specified goals or
results. There is growing pressure to make cost-
effectiveness a prime consideration in deciding
whether to adopt particular medical technol-
ogies.

This assessment, requested by the Senate
Committees on Labor and Human Resources
and on Finance, is examining the social costs and
benefits of potentially widespread use of cost-ef-
fectiveness analysis and cost-benefit anaysis in
health care decisionmaking. In addition to a
report addressing the above issues and setting

out policy options, the assessment will produce a
methodology and literature review; a report of an
international comparison of use of cost-effective-
ness analysis and other mechanisms for manag-
ing medical technology; and about 20 case
studies of specific medical technologies. The
assessment is expected to be completed in late
spring of 1980.

Technologies for Forecasting Physician
Supply and Requirements

Reauthorization of the Health Professions
Educational Assistance Act is scheduled for
1980. Essentially, the Act reflects Congress' pol-
icies toward medical and other health professions
education support and toward identifying and
addressing the problem of rural and urban areas
that lack adequate medical care. Forecasts of
future requirements for physicians in the United
States are needed by Congress to help determine
its policies in the next decade.

Estimates of the distribution of physicians by
specialty and geographic location, as well as ag-
gregate numbers, are necessary for this task.
Several models have been developed and used
to predict both the supply of and requirements
for physicians. However, these forecasting meth-
ods can yield very different estimates, and con-
siderable debate surrounds the interpretation of
these results, leaving Congress in doubt about
their implications.

Consequently, the Senate Committee on
Labor and Human Resources and its Subcom-
mittee on Health and Scientific Research have re-
guested assistance in interpreting different fore-
casts of physicians' supply and requirements.
The House Committee on Interstate and Foreign
Commerce and its Subcommittee on Health and
the Environment have also expressed support for
the request.

The assessment will consist of three tasks:

1. Specification of forecasting models. Explicit
assumptions used in the models, as well as
the results, will be compared in a quick ref-
erence format.

2. Technical review of models. The results of
each model will be compared to ascertain
the relative importance and weighting of
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model components and underlying as-
sumptions.

3. Implications of predictive models. The im-
plications for policy of relying on different
models will be considered. The effects of
changing the assumptions underlying the
estimates for the aggregate number, the
number of primary care physicians, and the
geographic distribution of physicians will be
analyzed.

The assessment is expected to be completed in
the spring of 1980.

Technologies for Determining Cancer
Risks From the Environment

Prevention of cancer has become a prominent
aspect of public health thinking during the past
20 years. Reducing exposure to agents that
cause cancer requires the identification of causa-
tive agents, assessment of their potency, and lo-
cation of sites of exposure. In addition, regula-
tions to reduce exposure must be politicaly and
socially acceptable.

The assessment will include the following
parts:

. Assessment of the estimates of cancer risk
from different exposures. Estimates of the
percentage of cancers caused by environ-
mental factors vary widely: the most com-
monly quoted range between 60 and 90
percent. Different data sources and different
methods for making projections have pro-
duced divergent estimates for the risk from
each component of human environment—
the air and water, the workplace, radiation,
personal habits, and diet. The data sources,
the methods, and the use of the estimates in
public policy discussions and decisionmak-
ing will be examined and compared.

+ Assessment of cancer-testing technologies.
Technologies used by the Federal Govern-
ment and the private sector for the identifi-
cation of carcinogenic chemicals will be ana-
lyzed. Recent initiatives and alterations in
the carcinogen-testing policies of the Fed-
erad Government, and heightened interest
in short-term tests for carcinogenicity make
this study particularly timely.

« Assessment of extrapolation techniques.
Carcinogenic chemicals are tested in ani-
mals and lower life forms. The assessment
will analyze existing and potential methods
that may be used to translate test results into
estimates of potential human hazard. Issues
and controversies regarding these methods
will be examined.

+ What is “unreasonable risk?” If science were
perfect, and society knew that a chemical
caused a number of cancers, society might
still have a problem. If the chemical is essen-
tial and, at the same time, a risk, what
should society do? The Federal Insecticide,
Rodenticide, and Fungicide Act as well as
the Toxic Substances Control Act require
that the Administrator of EPA decide a
chemical is an unreasonable risk before
moving against it. Unreasonable risk can be
defined from a number of perspectives in-
cluding public hedlth, legal, economic, and
ethical. Comparing, contrasting, and merg-
ing these views will provide a useful founda-
tion for policy decisions about risk.

The House Subcommittee on Health and the
Environment and the Senate Subcommittee on
Health and Scientific Research sent letters of en-
dorsement for the assessment. The Senate Com-
mittees on Commerce, Science, and Transporta
tion and on Agriculture, Nutrition, and Forestry
have also expressed support. The assessment is
expected to be completed in late 1980.



Section IV

OTHER SERVICES
FOR CONGRESS

In addition to major assessments, OTA provides a wide variety of special
responses to congressional needs, including testimony, briefings, technical
memoranda on current issues, workshops, and responses by phone or mail to
requests for specific information.

This sect ion describes some of these short-term responses.
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Through its comprehensive, long-term assess-
ments of some of the most enduring and compli-
cated issues facing the country, OTA has—dur-
ing its 5 years as an operating agency—»built up a
broad base of expertise and information which it
taps for a range of specia responses to current
congressional needs. For example, because of
the knowledge it had acquired through specific
assessments, OTA was called on to testify more
than 20 times before congressional committees in
1979. Reflecting the fact that energy was among
the most dominant congressional concerns, OTA
testified 15 times on energy issues aone.

OTA’s special responses to congressional
needs fall into three basic categories:

1. Spinoff studies in which OTA draws on
knowledge and insight derived from earlier
or ongoing major assessments. These may
take such forms as congressional testi-
mony, brief technical memoranda (rela-
tively short analyses on specific subjects
covered in larger assessments), or staff
briefings.

2. In-process reports, which draw on specific
elements of an ongoing study. Often a
long-term study can be organized into a
series of tasks, each of which can consti-
tute an interim output useful to Congress.
Generally these responses take the form of
a technical memorandum.

3. OTA adso provides limited services in
which the Office serves as an arbitrator or
expert witness concerning technical mat-
ters on which conflicting testimony has
been presented to Congress.

The technical memorandum is a new form of
communication with Congress, initiated in 1979,
in an effort to make the results of OTA’s longer
and larger studies available in a more timely
fashion. OTA issued two technical memoranda
in 1979: Gasohol and the Benefits of Increased
Use of Continuous Casting by the U.S. Sedl In-
dustry.

Gasohol

In October 1979, OTA delivered a 71-page
technical memorandum on Gasohol to request-
ers, Senators Wendell Ford and Frank Church,
both members of committees and chairmen of
subcommittees with gasohol responsibilities. This
memorandum was an interim product of the
OTA Energy From Biological Processes report
scheduled for delivery to Congress in early 1980.
(Gasohal is a mixture of one part ethanol, com-
monly known as “grain alcohol” or beverage
alcohol, and nine parts unleaded gasoline. )

The gasohol memorandum looks at the poten-
tial for gasohol and the major technical, econom-
ic, environmental, and social factors involved.

Some of its key points are:

* Inthe 1980's, OTA estimates that 1 billion
to 2 billion gallons of ethanol per year (10
billion to 20 billion gallons of gasohol,
enough ethanol to displace 1 to 2 percent of
the current gasoline consumption of 110 bil-
lion gallons per year) can be produced with-
out a significant impact on food prices. Per-
haps more can be produced, but it is not
known how much new cropland can actual-
ly be brought into production without inflat-
ing farm commaodity prices.

In the 1990's, the land available for the
production of crops for uses other than
food, feed, and fiber is likely to drop. Main-
taining a large fuel ethanol industry (severa
billion gallons per year) will probably require
shifting to grasses, crop residues, wood,
and municipal solid waste as feedstocks.

+ The effectiveness of gasohol as a substitute
for premium fuel (oil and natural gas) de-
pends on: 1) the fuel used at the distillery
and 2) whether the ethanol is used as an oc-
tane booster. If distilleries are fueled with
coal or solar energy (including biomass) and
the octane of the gasoline blended to gaso-
hol is lowered to exactly compensate for

53
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ethanol’s octane-boosting effect, then near-
ly 1 gallon of gasoline and natural gas ener-
gy equivalent isdisplaced by each gallon of
ethanol used (i. e, for every 10 gallons of
gasohol), On the other hand, if the ethanol
is produced in an energy-inefficient distillery
fueled with oil or natural gas, and the etha-
nol is used to produce a fuel of higher oc-
tane than would otherwise have been pro-
duced, then the use of gasohol could result
in an increased consumption of oil and the
energy equivaent to natural gas.

. Depending on the method of financing, dis-
tilleries should be able to sell ethanol (from
$2.50/bu. corn) at between $0.91 and
$1.11 per gallon plus delivery (currently
$0.10 to $0.30 per gallon for service sta-
tions outside the distillery’s immediate
locale). With the current Federal subsidy at
$0.04 per gallon of gasohol-$16.80 per
barrel of ethanol—gasohol is competitive
with gasoline at today’s ethanol production
costs and gasoline prices.

. The environmental effects of producing gas-
ohol feedstocks are those associated with
conventional farming: increased soil erosion
and pollution of ground water with nutri-
ents, pesticides, and herbicides. However,
these impacts may be magnified since the
average quality of margina cropland is less
than that of current cropland. The environ-
mental impacts of a 50-million-gallon-per-
year coal-fired distillery would be similar to
those of a 50 MW coal-fired e ectric-gener-
ating plant. The effects on automotive emis-
sions of using gasohol are mixed and can-
not be unambiguously classified as good or
bad.

. If the demand for fuel ethanol increases
beyond the supply of feedstocks, competi-
tion between energy and food uses of land
could result in more rapidly rising food
prices and, eventually, more rapidly rising
land prices. Low- and middle-income
groups would bear the greatest share of
these costs because food and fuel costs are
a greater portion of their expenses. Further-
more, historic experience indicates that ris-
ing land prices would absorb much of the
farmer's profit.

If market imbalances are avoided, the
overal social and economic impacts of fuel
ethanol production could be positive. On-
farm and distillery employment could help
to stabilize those rural communities that
are currently experiencing unemployment
problems.

Benefits of Increased Use of
Continuous Steel Casting by the
U.S. Steel Industry

In October 1979, OTA delivered a technical
memorandum on the Benefits of Increased Use
of Continuous Steel Casting by the U.S. Steel In-
dustry to requesters, Senator John Heinz; Repre-
sentative Joseph M. Gaydas, Chairman of the
Congressional Steel Caucus; and Representative
Charles A. Vanik, Chairman of the Subcommit-
tee on Trade of the House Committee on Ways
and Means. This memorandum was an interim
product of the U.S. industrial competitiveness
project. (Continuous casting is the use of an
open-ended mold to cast an indefinite length of
solid steel; it is a one-step technology which
replaces a much more complex process. )

The memorandum first describes continuous
casting, contrasting it with the older ingot casting
process. It then explains the advantages of the
continuous casting process, contrasts the rate of
adoption of this technology in the U.S. steel in-
dustry with that in foreign steel industries, and
examines the level of continuous casting that the
United States might reach in 1990. The factors
that have constrained the greater adoption of
continuous casting in the United States are briefly
discussed and the economic costs and benefits of
converting existing capacity to this new process
are analyzed.

The memorandum does not discuss the more
advanced technologies for steelmaking that
would be applicable only in the longer term. Nor
does it analyze congressional policy options that
could help the U.S. steel industry to improve its
technical and economic performance, These
analyses will appear in the complete steel assess-
ment.
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Some of the key points of the memorandum
are:

+ For integrated steelmaker, the most impor-
tant technological change in prospect over
the next 10 years is the greater adoption of
continuous casting. Continuous casting is
the preferred choice in new steelmaking
plants, athough there are still some types of
steels that have not been converted from
the older ingot casting method to continu-
ous casting.

+ The U.S. steel industry has falen behind
amost al other steel industries in the adop-
tion of continuous casting although the
process saves energy, produces less scrap,
boosts labor productivity, and increases do-
mestic steelmaking capacities. For example,
in 1978 the Japanese made about 50 per-
cent of their steel by the continuous casting
method, the European community 29 per-
cent, and the United States only 14 per-
cent.

+ OTA’s andysis indicates that the overall
economic benefits of continuous casting jus-
tify its greater adoption. A key question is
how much continuous casting could and
should be adopted by the U.S. steel indus-
try, and in what time frame? OTA’s conclu-
sion is that to achieve a minimum of cost
and technological competitiveness with for-
eign producers, 50-percent continuous cast-
ing for the whole industry is needed by
1990. This goa of 50-percent continuous
casting appears feasible. However, even
though returns on investments could be ap-
proximately 20 percent or greater, there is
probably insufficient capital now and in the
foreseeable future, given present price lev-
els, import levels, and Government poli-
cies, to finance the achievement of this
godl.

Workshop on R&D and
Auto Fuel Efficiency

In September 1979, OTA conducted a 3-day
workshop on the needs and opportunities for
R&D in auto fuel efficiency. Jointly sponsored
with the Senate Commerce and House Science

and Technology Committees, this workshop
brought together some of the most knowledge-
able technical people from this country and
abroad to look at the prospects for technological
improvement in six basic areas of auto engineer-
ing and to assess the comparative advantages
and disadvantages of those prospects.

The Health Program:
An Example of Interactions
Between OTA and Congress

A complete description of all the short-term in-
teractions between OTA and Congress would be
both long and repetitive. The following profile of
the interactions between the Health Program
people and Congress during 1979 is presented as
atypical example of the interactions all OTA pro-
grams have with Congress.

Briefings, Testimony

The Health Program maintains close relation-
ships with four committees of Congress. Senate
Committee on Labor and Human Resources,
Senate Committee on Finance, House Interstate
and Foreign Commerce Committee, and House
Ways and Means Committee. These four com-
mittees have jurisdiction over the major heath
care and public health programs, including al of
those in the Department of Health, Education,
and Welfare (HEW). Program staff members
meet with staff of these committees periodically
to discuss present and emerging issues and future
legislative concerns. During 1979, the Health
Program staff held 11 formal meetings with com-
mittee staff.

At the completion of each health project, the
staff of the four committees is offered a formal
briefing.

In the planning of the assessment of technol-
ogies for determining cancer risk from the envi-
ronment, in addition to the four committees listed
above, the following committees were visited:
House Science and Technology; Senate Agricul-
ture, Nutrition, and Forestry; Senate Commerce,
Science, and Transportation; and Senate Envi-
ronment and Public Works. All of these commit-
tees are kept informed about progress in the
study .
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On March 12, staff from the Health Program
briefed Congressman Andrew McGuire and his
staff, at their request, on issues concerning health
promotion and disease prevention.

On March 16, staff discussed toxic chemicals
and problems of their disposal with Congressman
Blanchard and his staff, at the Congressman’s re-
quest.

On April 4, staff of the technologies for deter-
mining cancer risk from the environment assess-
ment testified in hearings before the Subcom-
mittee on Investigations of the House Committee
on Post Office and Civil Service.

Staff of several committees expressed interest
in an update of the 1978 CT scanner report,
covering the areas of distribution of CT scanners
and Federal policies toward scanners.

Finally, the Program has continual informal
contact with congressional staff. These focus
primarily on issues concerning medical technol-
ogy and cancer causation. For example, when
the Nobel prize was awarded to the developers of
the CT scanner, several congressional staff called
to learn more about the scanner. In addition,
whenever a Congressman makes a speech or
floor statement indicating interest in an area
under study by OTA, the Hedth Program staff
providesit.

The Program also attempts to maintain close
liaison with its “sister” congressional agencies.
Program staff contact the Congressional Budget
Office (CBO), the Congressional Research Serv-
ice (CRS), and the Genera Accounting Office
(GAO) at the onset of any assessment to share
information and to ensure cooperation. Program
staff meet periodically (about once every month
or two) with GAO staff to discuss projects under-
way and future plans.

Workshops

As part of the development of a case study of
the cost-effectiveness of psychotherapy, two
workshops were held to identify central issues in
the current debate about mental health services
and to ensure balanced treatment of the current
state of research. In addition to outside experts, a
number of congressional staff participated in
various aspects of the workshops (from the

Senate Committee on Finance, the House In-
terstate and Foreign Commerce Committee, the
House Select Committee on Aging, GAO, and
CBO). Workshop panelists reached consensus
on a number of issues, including the importance
of establishing the cost-effectiveness of psycho-
therapies and whether it is possible to do so,
given particular mental health problems and
therapies.

Other Activities

The Health Program manager has had ongo-
ing contacts with the Director of the Health Policy
Forum, a privately funded educational seminar
for Washington, D. C., health policy makers, in-
cluding congressional staff.

A senior program member has participated for
the past year in a program on pharmaceutical
R&D. Administered by the Institute for Alter-
native Futures. The program involves a series of
seminars for congressional staff.

In addition, the Health Program maintains
close contact with other agencies and programs
that may present information to Congress in
areas of our expertise. In particular, the Program
has assisted the Institute of Medicine in develop-
ing its own activities in medica technology and
consulted with a number of HEW agencies and
commissions on issues concerned with medical
technology.

Other Special Responses

Following is a small sample of speciad OTA
congressional interactions, other than testimony,
during 1979:

Briefings

+ For members of the Congressional Steel Cau-
cus, Representative Adam Benjamin, Jr.,
Senator John Heinz, and several other inter-
ested committees and members on the OTA
assessment, “The Impact of Technology on
the Competitiveness of the U.S. Steel Indus-
try. ”

+ For staff of the Senate Banking Committee on
the OTA study, “Technology and East-West
Trade.”
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For staff in the Speaker’s Office on the status
and prospects of oil shale.

For severa House committee staff members
on the OTA study, “Environmental Contami-
nantsin Food .“

For several Senate and House committee
chairmen and their staffs on the OTA assess-
ment, “Technology and World Population .*
For Senate and House health staff on the vac-
cine report.

For several Senate and House committee
chairmen and their staff on the OTA assess-
ment, “Impacts of Applied Genetics. ”

For counsel of the House Subcommittee on
Oversight and Investigations which is conduct-
ing hearings on polychorinated biphenyl con-
tamination, on the “Environmental Contam-
inants in Food” assessment.

For the Chairman of the Subcommittee on
Science, Research, and Technology, House
Committee on Science and Technology on the
telecommunications study.

For Senate Committee on Government Oper-
ations staff concerning administration-pro-
posed Institute for Scientific and Technological
Cooperation (ISTC).

For Congressional Clearing House on the Fu-
ture, Management of Technology in a Demo-
cratic Society.

For the Chairman of the Subcommittee on
Science, Research, and Technology, House
Committee on Science and Technology, on
use of telecommunication technologies for de-
velopment.

Other Interactions
. Provided substantial parts of a CRS study

on “Satellite Communications. Technological

System and Services for Developing Coun-
tries’ prepared for the Chairman of the Sub-
committee on Science, Research, and Tech-
nology, House Committee on Science and
Technology.

Prepared a summary of issues on synthetic
fuels for the Senate Budget Committee which
was subsequently requested by other congres-
sional committees and members.

Began work on a paper on oil shale for use
during the current congressional deliberations
on synthetic fuels.

Convened a task force of specidists in and
outside of OTA to review and comment on
specific problems highlighted by the Senate
Judiciary Committee in connection with the
Federal Bureau of Investigation’s procurement
of a front-end processor for the computerized
files of the National Crime Information Center.
Results of the task force evaluation were sent
by letter to the Chairman, Senate Judiciary
Committee.

Provided an analysis of the proposed ISTC to
the staffs of the Senate Foreign Relations and
Commerce Committees. The paper derived
from work OTA had underway concerning
North-South technology transfer.

Convened a workshop on solar power satellite
systems to aid the House Science and Tech-
nology Committee in developing questions for
hearings on relevent legislation as well as to
help to plan OTA’s assessment on this topic.
Prepared a note on the potential for energy
savings by small business at the request of the
Senate Select Committee on Small Business.
Participated in a symposium on gasohol spon-
sored by staff of the House Agriculture Com-
mittee.
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ORGANIZATION AND OPERATIONS

Created by the Technology Assessment Act of
1972 (86 Stat. 797), OTA is a part of and is re-
sponsible to the legidlative branch of the Federa
Government. OTA received funding in Novem-
ber 1973 and began operations as the second
session of the 93rd Congress convened in Janu-
ary 1974.

The Act provides for a bipartisan Congres-
sional Board, a Director, Deputy Director, and
such other employees and consultants as may be
necessary to conduct the Office’s work.

The Congressional Board is made up of six
Senators, appointed by the President pro tem-
pore of the Senate, and six Representatives, ap-
pointed by the Speaker of the House, evenly
divided by party. In 1979, Congressman Morris
Udall, D-Arizona, and Senator Ted Stevens. R-
Alaska, served as the Chairman and Vice Chair-
man, 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 gov-
erning OTA. The Board appoints the Director,
who is OTA’s chief executive officer, and he
serves as a nonvoting member of the board.

The Act aso calls for a Technology Assess-
ment Advisory Council comprising of 10 public
members eminent in scientific, technological, and
educational fields, the Comptroller General of
the United States, and the Director of the Con-
gressional 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 the extent to which OTA
utilizes resources outside Government.

In providing assistance to Congress, OTA is
to: identify existing or probable impacts of tech-
nology or technological programs, where pos-
sible, ascertain cause-and-effect relationships of
the applications of technology; identify alter-
native technological methods of implementing
specific actions; identify alternative programs for
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achieving requisite goals, estimate and compare
the impacts of alternative methods and pro-
grams, 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 activ-
ities as may be directed.

Initiation, Processing, and Flow
of Assessments

OTA’s primary function is to provide congres-
sional committees with assessments or studies
that identify the range of probable consequences,
social aswell as physical, of policy aternatives af-
fecting the uses of technology. Requests for OTA
assessments may be initiated by:

+ the Chairman of any standing, special,
select, or joint committee of Congress, act-
ing alone, at the request of the ranking mi-
nority member, or a mgjority of the commit-
tee members;

+ the OTA Board; or

+ the OTA Director, in consultation with the
Board.

The authorization of specific assessment proj-
ects and the allocation of funds for their perform-
ance is the responsibility of the OTA Board. The
Board early established priority areas of study,
and approves individual assessment projects
within those areas. To facilitate these decisions,
the Board considers recommendations and plans
developed by OTA staff, and applies the follow-
ing general selection criteria developed in consul-
tation with the Advisory Council:

+ Is this now or likely to become a magjor na-
tional issue?

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

+ How significant are the costs and benefits to
society of the various policy options in-
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volved, and how will they be distributed
among various impacted groups?

+ Isthe technological impact irreversible?

* How imminent is the impact?

* |Is there sufficient available knowledge to
assess the technology and its conse-
quences?

* |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 ac-
tion in response to this assessment?

* Would this assessment complement or de-
tract from other OTA projects?

Assessment reports emerge from the com-
bined effort of a staff with appropriate expertise,
citizen advisory panels of experts, consultants,
contractors, and other congressional information
agencies. A particular assessment project may in-
volve exploratory meetings, workshops of advi-
sory panels, staff analyses, and consultant
studies.

Different approaches are used. The method
employed, personnel involved, 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 resources available for a study, OTA re-
mains 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 sched-
ules.

Organizational Structure

The Office is organized into three operating
divisions, each headed by an assistant director.
The three divisions are Energy, Materials, and In-
ternational Security; Health and Life Sciences;
and Science, Information, and Transportation.
They encompass assessments grouped in the
areas of energy, food and renewable resources,
genetics and population, health, materials, inter-

national security and commerce, oceans, R&D
priorities and policies, telecommunication and in-
formation systems, and transportation. A chart
detailing OTA’s organizational structure accom-
panies this section.

Staff professionals represent a wide range of
disciplines and backgrounds, including the phys-
ical, biological, and environmental sciences, en-
gineering, social sciences, law, and public admin-
istration. Professionals from executive branch
agencies, detailed to OTA on a temporary basis,
and participants in several congressional fellow-
ship programs also contribute to the work of the
Office.

Public Participation

OTA makes a serious and systematic effort to
ensure that the views of the public are fairly re-
flected in each of its assessments.

The involvement of a broad spectrum of the
public informs and improves OTA’s work by
helping eliminate bias, introducing new or little
understood points of view, and identifying any
important contrasts between the perspectives of
technically trained experts and lay citizens.

OTA uses a number of methods for involving
the public. Members of advisory panels and
workshops represent diverse viewpoints and po-
litical positions. Interviews and surveys are some-
times conducted. Formal and informal public
meetings are held. A mgjor effort is made to ob-
tain public comments and review of draft docu-
ments as work continues. All or any of these
methods may be used in any study; the topic it-
self defines the appropriate choices. The crucial
element is that the method be truly participatory,
so that areal exchange of views can occur.

Information Services

An information services staff, which maintains
an in-house library of books, reports, journals,
and other materials on science, technology, and
related areas, supports OTA activities. The li-
brary serves as a liaison to the Library of Con-
gress as well as to other libraries and organiza-
tions in order to meet the information needs of
the OTA staff.
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Office of Technology Assessment
Organizational Structure

Congressional
Technology Assessment Board

Director

Deputy Director

Advisory
Council

support
Services

Energy, Materials and International
Security Division
Assistant Director

Internat!
Energy Materials Securty &
Program Program Commerce

Program

Health and Life Sciences Division Science, Information, and Transportation

Assistant Director

Division
Assistant Director

Food &
Renewable
Resources

Program

Genetics

Population
Program

Telecom National
mumication R&D Space R
Health teation N Oceans _opace Transporta
& Priorities & N Technology tion
Program N Program N -
Information Policies ; Program Program
Program Program

Current awareness tools and computerized lit-
erature search services, the latter providing ac-
cess to more than 150 data bases, “provide-staff
members with an extensive array of information
services. The library also maintains a collection of
background materials on the OTA history and
legislation, speeches and testimony given by

OTA staff, and other information pertinent to the
work of the Office.

The library is available to members of the gen-
era public who have a specific interest in technol-
ogy assessment or in the work of the Office.
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Organizational Roster of OTA Staff as of December 1979

OFFICE OF THE DIRECTOR

John H. Gibbons, Director

Sue Bachtel, Executive Assistant

Daniel De Simone, Deputy Director

Marion Fitzhugh, Deputy’s Assistant

John Burns, Senior Editor

Debra Datcher, Secretary

Patricia Halley, Receptionist/Corres. Controller

Liaison Office

Liaison Officer, TAB/TAAC (vacant)
Eugenia Ufholz, Assistant to Liaison Officer

Personnel Office

Evelyn Davis, Personnel Officer
Dale Donahue, Personnel Specialist
Katherene Mason, Personnel Specialist

Medical Services

Rose McNair, Resident Nurse*

Public Communications Office

John Burns, Acting Public Communications Officer
Vicki L. Sibley, Press Officer

ADMINISTRATION

Thomas P. McGurn, Administrative Officer

Alban Landry, Asst. Administrative Officer

Susan Carhart, Contract Specialist

Lola Craw, Asst. to Administrative Officer

Tom Jennings, Senior Analyst

Lynne P. Pietz, Director, Contracts& Legal Services
Richard Tyler, Contract Specialist

Geneva Watkins, Administrative Specialist

Ann Woodbridge, Assistant Controller

Information Services

Martha Dexter, Librarian
Suzanne Boisclair, Library Technician
Marian Ulincy, Assistant Librarian

‘Detailed from the Attending Physician’s Off Ice, U S Capitol

ENERGY, MATERIALS, AND
INTERNATIONAL SECURITY DIVISION

Lionel S. Johns, Assistant Director
Linda Riddiough, Division Assistant
Marvin Ott, Associate

Energy Program

Richard Rowberg, Program Manager
Thomas Bull, Project Director

Clark Bullard, Senior Analyst

David Claridge, Senior Analyst

Alan Crane, Project Director

J. Bradford Hollomon, Project Director
Lisa Jacobson, Administrative Assistant
Nancy Naismith, Project Director
Stephen Plotkin, Senior Analyst
Lillian Quigg, Secretary

Jenifer Robison, Analyst

Joanne Seder, Research Assistant
Richard Thoreson, Analyst

Frank Tugwell, Senior Analyst

Yvonne White, Secretary

Ray Williamson, OTA Fellow

Publishing Office

John C. Holmes, Publishing Officer
Kathie S. Boss, Assistant Printing Specialist
Joanne Heming, Printing Specialist

International Security & Commerce Program

Peter Sharfman, Program Manager

John Alic, Senior Analyst

Ronnie Lee Goldberg, Project Director

Helena Hassell, Secretary

Dorothy Richroath, Editorial Assistant
Jacqueline Robinson, Administrative Assistant

Materials Program

Audrey Buyrn, Program Manager
Patricia Canavan, Secretary

William E. Davis, Project Director
Carol Drohan, Administrative Assistant
Joel Hirschhorn, Project Director
Karen Larsen, Analyst

Patricia Poulton, Analyst

Phillip Robinson, Senior Analyst

Frank Wobber, Project Director
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HEALTH AND LIFE SCIENCES DIVISION

Joyce Lashof, Assistant Director
Ogechee Koffler, Division Assistant

Food and Renewable Resources Program

Walter E. Parham, Program Manager
Phyllis Balan, Administrative Assistant
Christine Elfring, OTA Fellow

Elizabeth Galloway, Secretary

Michael Phillips, Project Director

Bruce A. Ross-Sheriff, Project Director
Robert L. Smith, Jr., Research Assistant
Catherine Woteki, Project Director

Genetics and Population Program

Gretchen Kolsrud, Program Manager
Marya Breznay, Administrative Assistant
Lawrence Burton, Analyst

Susan Clymer, Secretary

Leslie Corsa, Project Director

Zsolt Harsanyi, Project Director

Emiline Ott, Senior Analyst

Health Program

H. David Banta, Program Manager
Clyde Behney, Project Director
Virginia Cwalina, Administrative Assistant
Pamela Doty, OTA Fellow

Shirley Gayheart, Secretary

Michael Gough, Project Director
Nancy Kenney, Secretary

Bryan Luce, Senior Analyst
Lawrence Miike, Project Director
Michael A. Riddiough, Senior Analyst
Leonard Saxe, OTA Fellow

SCIENCE, INFORMATION, AND
TRANSPORTATION DIVISION

Eric H. Willis, Assistant Director
Doris Smith, Division Assistant
Samuel Hale, Executive Assistant

Telecommunication and Information
Systems Program

Stephen Doyle, Program Manager
Raymond Crowell, Project Director
Elizabeth Emanuel, Administrative Assistant
Marcia MacNaughton, Senior Analyst

Teri Miles, Secretary

Wladimir Naleszkiewicz, Associate

Zalman Shave]], Senior Analyst

Frederick Wood, Project Director

Oceans Program

Robert Niblock, Program Manager
Prudence Adler, Anayst

Kathleen Beil, Administrative Assistant
Junior Bridge, Senior Analyst
Thomas Cotton, Project Director
Robert Friedman, Project Director
Linda Garcia, Analyst

Carolyn Gilmore, Secretary

Nancy lkeda, Research Assistant

Peter Johnson, Project Director
Bennett L. Silverstein, Project Director
Lucia Turnbull, Analyst

National R&D Priorities & Policies Program

Robert F. Daly, Program Manager
Scott Finer, Analyst

William Mills, Senior Associate
Ledie Sederlund, Research Assistant
Michaela Walsh, Project Director
John Young, Project Director

Transportation Program

Robert Maxwell, Program Manager
Yupo Chan, OTA Fellow

Lee Dickinson, Project Director

Larry L. Jenney, Project Director
Jacqueline Mulder, Secretary

Paula Walden, Administrative Assistant
Jerry Ward, Senior Associate

Richard Willow, Associate
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Appendix A

Summary Report of Advisory Council Activities

Frederick C. Robbins, Chairman

During this year, the Council spent consider-
able time discussing the quality of the product of
OTA. In general, we were pleased with the quali-
ty of OTA’s studies given the level of maturity
and budget. Since the value of the Office to Con-
gress depends on the objectivity and scientific ac-
curacy of its work, we recommend that quality
control receive the highest priority within the
Office.

At the last meeting of the year, the Council
proposed several recommendations for improv-
ing the service OTA offers the congressional
community.

+ We feel that “sole source” contracts should,
in certain circumstances, be utilized since it
appears that this process is the most expedi-
tious and effective way to obtain a high
quality of performance.

+ We suggest that OTA might hold occasiona
colloquia with business, academic, and
other institutional representatives in order to
acquaint them with the vitality and originali-
ty of OTA’s work.

* In recent years, the Council has lost some of
its sense of involvement. It is felt that a
more active relationship and frequent con-
tact with the Technology Assessment Board
might improve its effectiveness. We are
looking forward to scheduling severa joint
Board/ Council meetings in the year ahead.

The Council wishes to express its confidence
that the actions the new Director, John H. Gib-
bons, has taken and the procedures he has im-
plemented to improve the management of the
Office clearly reflect sound management prac-
tices.

Dr. Gibbons has also been effectively coordi-
nating the work of the Office with the General
Accounting Office (GAO), the Congressional Re-
search Service (CRS), and the Congressional
Budget Office (CBO). We believe that overlap is
minimal, and that what overlap does occur is
probably defensible. These efforts by the Director
should not be allowed to lapse. This coordination
does appear to be enhanced by the presence of
Gilbert Gude, Director of CRS and Elmer Staats,
Director of GAO on the Council, and we believe
it would be further benefited by the presence of
Alice Rivlin, Director of CBO.

OTA has been a bold experiment, attempting
to provide Congress with future-oriented anal-
yses employing the best scientific and technical
expertise in the country. The Council finds that
the Office, in its ability to assess the long-term im-
pacts of technologies and their real and potential
threats to the social fabric, offers an indispensable
and unique resource for the U.S. Congress. The
mission of OTA is important and it deserves our
vigorous support.
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Work in Progress
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Alternative Energy Futures

Energy From Biological Processes

Decentralized Electric Energy Generation Systems

Global Energy Trends

Liquefied Natural Gas

Solar Power Satellites

Synthetic Fuels for Transportation

The International Competitiveness of the U.S. Electronics Industry
Taggants in Explosives

Qil Shale Technology

. Impact of Technology on the Competitiveness of the U.S. Steel Industry

Federal Coa Development

National Information Systems

Telecommunication Systems

Automative Fuel-Efficiency R&D and Alternative Energy Sources
Impact of Advanced Air Transport Technology

. Airport and Air Traffic Control System

Applications of Technology in Space
Radioactive Waste Management and Disposal
Ocean Research Assessment

. Freshwater Resources Management, Planning and Policy

. Technological Innovation and Health, Safety, and Environmental Regulation
. An Assessment of Technology for Local Development

. The Impact of Inflation on the Federal R&D Investment

. Impact of Technology on Productivity of the Land

. U.S. Food and Agricultural Research

. Impacts of Applied Genetics

. Technology and World Population

. Cost-Effectiveness of Medical Technologies

. Technologies for Forecasting Physician Supply and Requirements
. Technologies for Determining Cancer Risks From the Environment



Appendix C

List of Published OTA Reports

Available through:

U S Government National Technical

Printing Office Information Service
Stock Number Price Stock Number  Price
1. OTA-A-1 Annual Report to the Congress, March 15, 1974. PB 246191 $6.00
2. OTA-A-2 Technology Assessment Activities of the National PB 248382 $3.50
Science Foundation, June 12 and 13, 1974. (Hearings
before the OTA Congressional Board.)
3. OTA-H-3 Drug Bioequivalence, July 1974. PB 244862 $8.00
4. OTA-M-4 Requirements for Fulfilling a National Materials PB 250631 $13.00
Policy, August 1974.
5. OTA-T-5 Automobile Collision Data: An Assessment of Needs PB 244861 $15.00
and Methods of Acquisition.
6. (1) “An Analysis of the Department of the Interior's Pro- PB 252202 $6.00
posed Acceleration of Development of Oil and Gas on the
Outer Continental Shelf, March 1975."°
7. (2 An Analysis Identifying Issuesin the Fiscal Year 1976 PB 244863 $9.00
ERDA Budget, March 1975
8. OTA-A-6 Annual Report to the Congress, March 15, 1975. 052-070 -03050-3 $1.15 PB 244833 $7.00
9. OTA-O-7 An Analysis of the Feasibility of Separating Exploration 052-003 -00095-4 $2.80 PB 248381 $3.50
From Production of Qil and Gas on the Outer
Continental Shelf, May 1975.
10. OTA-T-8 Automated Guideway Transit: An Assessment of PRT 052-002 -00020-6 $3.65 PB 244854 $20.00
and Other New Systems, June 1975.
11. OTA-0O-9 Oil Transportation by Tankers: An Analysis of Marine 052-070-03091-7 $2.80 PB 244457 $17.00
Pollution and Safety Measures, July 1975.
12. (3) Analyses of Effects of Limited Nuclear Warfare,
September  1975.°
13. OTA-T-10 The Financial Viability of Conrail, September 1975. PB 250630 $8.00
14. OTA-T-11 A Review of Alternative Approaches to Federal Funding PB 250632 $8.00
of Rail Rehabilitation, September 1975.
15. OTA-E-12 An Analysis of the ERDA Plan and Program, 052-010 -00457-3 $3.85 PB 250636 $18.00
October 1975.
16. OTA-E-13 An Analysis of the Impacts of the Projected Natural Gas PB 250623 $6.00
Curtailments for the Winter 1975-76, November 1975.
17. OTA-T-14 A Review of National Railroad Issues, December 1975. 052-003 -00124-1 $1.70 PB 250622 $9.00
18. OTA-T-15 Energy, the Economy, and Mass Transit, December 1975. 052-003 -00132-2 $2.00 PB 250624 $11.00
19. OTA-T-16 An Assessment of Community Planning for Mass Transit,
February 1976.
Volume 1: Summary, 052-003 -00133-1 $1.80 PB 253679 $8.00
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Available through

U S Government

Printing Office

National Technical

Stock Number

Price

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

OTA-T-17
OTA-T-18
OTA-T-19
OTA-T-20
OTA-T-21
OTA-T-22
OTA-T-23
OTA-T-24
OTA-T-25
OTA-T-26
OTA-T-27

OTA-E-28

OTA-F-29

OTA-T-30

OTA-A-31

OTA-E-32

OTA-T-33

OTA-H-34

OTA-F-35

OTA-M-36

OTA-0O-37

OTA-0O-38

OTA-0-39

OTA-M-40

Volume 2: Atlanta Case Study.

Volume 3: Boston Case Study.

Volume 4: Chicago Case Study.

Volume 5: Denver Case Study.

Volume 6: Los Angeles Case Study.
Volume 7: Minneapolis-St. Paul Case Study.
Volume 8: San Francisco Case Study.
Volume 9: Seattle Case Study.

Volume 10: Washington, D.C. Case Study.
Volume 11: Technical Report.

Volume 12: Bibliography.

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

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

Automatic Train Control in Rail Rapid Transit,
May 1976.

Annua Report to the Congress, March 15, 1976.

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

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

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

Food Information Systems. Summary and Analysis,
August 1976.

An Assessment of Alternative Stockpiling Policies,
August 1976.

Coastal Effects of Offshore Energy Systems,
November 1976.

Volume I1— Working Papers.

Coastal Effects of Offshore Energy Systems (Pamphlet),
December 1976.

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

052-003 -00138-1

052-003 -00140-4

052-003 -00141-1

052-003 -00143-8

052-003 -00145-4

052-003 -00146-2

052-003 -00148-9

052-003 -00149-7

052-003 -00136-5

052-070 -03404-1

052-070 -03479-3

052-003 -00217-5

052-003 -00230-2

052-003 -00245-1

052-003 -00246-9

052-003 -00263-9

$1.15
$1.15
$ .95
$1.05
$1.45
$ .85
$1.35
$1.15

$1.05

$2.80

$3.15

$1.80

$3.10

$4.45

$12.00

$3.25

Stock-Number

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

PB

Price

253680 $6,00

253681 $6.00
253682 $7.00
253683 $6.00
253684 $7.00
253685 $6.00
253686 $7.00
253687 $6.00
253688 $6.00
253641 $12.00
253642 $10.00

254794 $13.00

258171 $21.00

254738 $14.00

253989 $9.00

258191 $9.00

258095 $18.00

258117 $9.00

258172 $9.00

273191 $17.00

274033 $16.00

274034 $27.50

273462 $14.00
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Available through

U S Government

printing Office

National Technical
Information Service

Stock Number Price Stock Number Price

44, OTA-X-41 Technology Assessment Activitiesin the Industrial, 052-003 -00295-7 $3.50 PB 273435 $20.00
Academic, and Governmental Communities (Hearings
before the OTA Congressional Board), December 1976.

45. OTA-X-42 Technology Assessment in Business and Government: 052-003 -00306-6 $1.00 PB 273164 $6.00
Summary and Analysis, January 1977.

46, OTA-TCI-43 A Preliminary Analysis of the IRS Tax Administration PB 273143 $12.00
System, March 1977.

47. OTA-M-44 Engineering Implications of Chronic Materials 052-003 -00344-9 $3.50 PB273 193 $18.00
Scarcity, April 1977.

48. (4) General Issues in Elementary and Secondary Education
(Hearings Before the Subcommittee on Elementary,
Secondary, and Vocational Education), May 10, 11,
1977.°

49. OTA-0-45 Establishing a 200-Mile Fisheries Zone, June 1977. 052-003 -00380-5 $2.40 PB 273578 $10.00

50. OTA-O-46 Volume Il— Working Papers. PB 273579 $20.00

51. OTA-F-47 Perspectives on Federal Retail Food Grading, 052-003 -00384-8 $2.10 PB273 163 $8.00
June 1977,

52. OTA-E-48 Nuclear Proliferation and Safeguards, June 1977.° PB 275843 $15.00

53. OTA-F-49 Organizing and Financing Basic Research to 052-003 -00398-8 $1.60 PB 273182 $6.00
Increase Food Production, June 1977.

54. OTA-E-50 Nuclear Proliferation and Safeguards—A ppendixes.

Volume | PB 275844 $28.00
Volume Il PB 275845 $27,00

55. OTA-E-51 Analysis of the Proposed National Energy Plan, 052-003 -00420-8 $4.00 PB 273148 $14.00
August 1977.

56. OTA-A-52 Annua Report, March 15, 1977. 052-003 -00432-1 $250 PB 273189 $900

57, OTA-O-53 Transportation of Liquefied Natural Gas, 052-003 -00436-4 $2.50 PB 273486 $9.00
September 1977.

58 OTA-M-54 Brochure: Qil Shale Technology,’

59 OTA-H-55 Cancer Testing Technology and Saccharin, 052-003 -00471-2 $3.25 PB 273499 $1000
October 1977

60, OTA-H-56 Policy Implications of Medical Information Systems. 052-003 -00496-8 $250 PB 274857 $7.00
November 1977,

61 OTA-E-57 Gas Potential From Devonian Shales of the 052-003 -00500-0 $250 PB 274856 $800
Appalachian Basin, November 1977.

62 OTA-P-58 OTA Publications Listing, July 1979.’

63 OTA-E-59 Enhanced Oil Recovery Potential in the United States, 052-003 -00503-4 $4.25 PB 276594 $14.00
January 1978

64. OTA-E-60 A Technology Assessment on Coal Slurry Pipelines, 052-003 -00523-9 $3.25 PB278 675 $1100
March 1978,

65 OTA-T-61 An Evaluation of Railroad Safety. May 1978, 052-003 -00533-6 $4.25 PB 281 169 $1300

59-737 0 - 8C - 6
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Available through:

U S Governme
Printing Office

nt

National Technical
Information Service

Stock Number

Price

Stock Number Price

66. OTA-0-62 Renewable Ocean Energy Sources. Part 1, Ocean
Thermal Energy Conversion, May 1978.

67. OTA-0-63 Working Papers: Renewable Ocean Energy Sources:
Part 1, Ocean Therma Energy Conversion, May 1978.

68. OTA-T-64 Working Papers. An Evaluation of Railroad Safety,
May 1978.

69. OTA-R-65 Application of R&Din the Civil Sector, June 1978.

70. OTA-E-66 Volume I: Application of Solar Technology to
Today’s Energy Needs, June 1978.

71. OTA-T-67 Brochure-The Automobile: It's Driving Us To
Think, August 1978

72. OTA-A-68 Annual Report to the Congress, August 1978.

73. OTA-M-69 Working Papers: Volume Il, Materials and Energy
From Municipal Waste, July 1978.

74. OTA-R-70 The Role of Demonstrations in Federal R&D Policy,
July 1978

75. OTA-R-71 Impact of a Department of Education on Federal
Science and Technology Activities, August 1978.

76. OTA-H-72 Policy Implications of the Computed Tomography
(CT) Scanner, August 1978.

77. OTA-R-73 Government Involvement in the Innovation Process—
A Contractor’s Report, August 1978.

78. OTA-F-74 Nutrition Research Alternatives, September 1978.

79. OTA-H-75 Assessing the Efficacy and Safety of Medical Technologies,
September 1978.

80. OTA-M-76 Volume Il: Working Papers, Analysis of Laws Governing
Access Across Federal Lands. Options for Accessin
Alaska, September 1978.

81. OTA-E-77 Volume 11: Application of Solar Technology to Today’s
Energy Needs, September 1978.

82. OTA-R-78 The Health of the Scientific and Technical Enterprise,
October 1978.

83. OTA-F-79 Emerging Food Marketing Technologies, October 1978.

84. OTA-1-80 A Preliminary Assessment of the National Crime
Information Center and the Computerized Criminal
History System, December 1978.

85. OTA-P-81 OTA Priorities 1979, January 1979.

86. OTA-M-82 Volume 1. Analysis of Laws Governing Access Across

Federal Lands: Options for Access in Alaska, February
1979.

052-003 -00536-1

052-003 -00545-0

052-003 -00539-5

052-003 -00553-1

052-003 -00557-3

052-003 -00573-5

052-003 -00565-4

052-003 -00593-9

052-003 -00608-1

052-003 -00609-1

052-003 -00612-0

052-003 -00621-9

052-003 -00647-2

$2.10

$2.30
$8.50

$2.75

$2.50

$2.30

$4.00

$3.25

$8.75

$1.20

$2.75

$2.75

$4.50

PB 283104 $6.00

PB 283103 $10.00

PB 283209 $10.00

PB 283035 $6.00

PB 283770 $25.00

PB 284942 $8.00

PB 300848 $26.00

PB 284387 $7.00

PB286 525 $7.00

PB 284872 $12.00

PB 286545 $7.00

PB 289825 $8.00

PB 286929 $10.00

PB 296558 $17.00

PB 289762 $34.48

PB 291770 $5.00

PB 291039 $8.00

PB 291845 $8.00

PB 291997 $7.00

PB 293982 $15.00
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Available through

U S Government

National Technical

Printing Office Information Service
_ Stock Number Price Stock Number Price
87. OTA-T-83 Volume 1: Summary and Findings, Technology 052-003 -00649-9 $2.50 PB 293645 $6.00
Assessment of Changes in the Future Use and
Characteristics of the Automobile Transportation System,
February 1979.
88. OTA-T-84 Volume 11: Technical Report, Technology Assessment of 052-003 -00650-2 $8.00 PB 293646 $20.00
Changes in the Future Use and Characteristics of the
Automobile Transportation System, February 1979.
89. OTA-A-85 Annua Report to the Congress for 1978, March 1979. 052-003 -00652-9 $3.00 PB 293088 $9.00
90. OTA-E-86 The Direct Use of Coal—Prospects and Problems of 052-003 -00664-2 $7.00 PB 295797 $22.00
Production and Combustion, April 1979.
91. OTA-E-87 Volume II: Working Papers, Residential Energy PB 301200 $29.00
Conservation, April 1979.
92. OTA-M-88 Management of Fuel and Nonfuel Mineralsin Federa 052-003 -00667-7 $6.25 PB 295788 $22.00
Land, April 1979.
93. OTA-NS-89 The Effects of Nuclear War, May 1979. 052-003 -00668-5 $475 PB 296946 $11,00
84. OTA-H-90 Selected Topics in Federal Health Statistics, June 1979. 052-003 -00683-9 $5.50 PB 298449 $13,00
95, OTA-F-91 Drugs in Livestock Feed, June 1979. 052-003 -00685-5 $3.50 PB 298450 $7.00
96, OTA-E-92 Volume 1: Residential Energy Conservation, July 1979. 052-003 -00691-0 $7.00 PB 298410 $19.00
97. OTA-M-93 Volume |: Materials and Energy From Municipal 052-003 -00692-8 $600 PB 300849 $16.00
Waste-Resource Recovery and Recycling From Municipal
Solid Waste and Beverage Container Deposit Legislation,
July 1979.
98, OTA-F-94 Open Shelf-Life Dating of Food, August 1979. 052-003 -00694-4 $4.00 PB 101629 $9.00
99 OTA-T-95 Railroad Safety: U.S.-Canadian Comparison, August 052-003 -00697-9 $4.00 PB 301397 $8.00
1979.
100. OTA-H-96 A Review of Selected Federal Vaccine and immunization 052-003 -00701-1 $5.50 PB 116106 $13.00
Policies: Based on Case Studies of Pneumococcal
Vaccine, September 1979.
101. OTA-BR-H-1 Computer Technology in Medical Education and 052-003 -00704-5 $4.75 PB 102528 $10.00
Assessment, September 19797
102. OTA-M-97 Technical Options for Conservation of Metals: Case 052-003 -00705-3 $4.25 PB 102619 $10.00
Studies of Selected Metals and Products, September 1979.
103. OTA-F-98 Volume |-Summary, Pest Management Strategies, 052-003 -00708-8 $4.50 PB 120025 $10.00
September 1979.
104. OTA-F-99 Volume 11— Working Papers. Pest Management Strategies,  052-003 -00709-6 $10.00 PB 120017 $36.80
September 1979.
105. OTA-TM-E- 1 Gasohol, September 1979. 052-003 -00706-1 $3.50 PB 105885 $8.00
106. OTA-T-100 Volume 111: Public Participation, Technology Assessment 052-003 -00710-0 $3.50

of Changes in the Future Use and Characteristics of the
Automobile Transportation System, September 1979,
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Available through

U S Government National Technical
Printing Off Ice Information Service
Stock Number Price Stock Number Price
107. OTA-TM-KC-2 Benefits of Increased Use of Continuous Casting by the 052-003 -00713-4 $2.00 PB 104904 $6.00
U.S. Steel Industry, October 1979.
108. OTA-ISC-101  Technology and East-West Trade, November 1979. 052-003 -00723-1 $7.00 PB 119381 $16.00
109. OTA-F- 102 Environmental Contaminants in Food—Summary,
December 1979
110. OTA-F-103 Environmental Contaminants in Food, December 1979. 052-003 -00724-0 $5.50

111. OTA-PC- 04 OTA-What It Is, What It Does, How It Works, December
1979.

112. OTA-PC- 05  Current Assessment Activities, January 1980.’

“Included m appendix in publication OTA-O-7

'Published as Committee Print. Senate Committee on Commerce

?Published as Joint Committee Print. House Committee on Science and Technology, Senate Committee on Interior and Insular Affairs. and Joint Committee on Atomic Energy

*Published as Committee Print, Senate Foreign Relations Committee

‘Published as Committee Print, House Committee on Education and Labor

*Praeger Publishing Company has reprinted the OTA report that was originally printed at the Government Prmtmg Office Price $21 50. hardcover Please direct all purchase orders to
Holt, Rinehart and Winston. 383 Madison Avenue, New York, N Y 10017

*Available at no charge from OTA Publishing Office. Tele (202) 224-8996

"Published as a background paper, whichis a document that contains information believed to be useful to vanous parties The information undergirds formal OTA assessments or isan out
come of internal exploratory planning and evaluation The material isusually not of immediate policy interest such as 1s contained m an OTA report or technical memorandum. nor does 1t pre
sent options for Congress to consider

*Published as a technical memorandum, whichsissued by OTA on specific subjects analyzed m recent OTA reports or on projects presently m process at OTA Technical memoranda are
issued at the request of Members of Congress who are engaged m committee legislative actions which are expected to be resolved before OTA completes its assessment
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Director, International Legal Studies, Harvard Law School
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President and Chairman of the Board
Commonwealth Edison Company
(Resigned)

Kenneth E. Boulding
Ingtitute of Behavioral Science
University of Colorado

Eugene G. Fubini

Fubini Consultants, Ltd.
(Resigned)

John M. Leathers
Executive Vice President
Dow Chemical USA

Direct Utilization of Coal
Advisory Panel

Harry Perry, Chairman
Resources for the Future, Inc.

Mike Clark
Beckley, W. Va.

David Comey

Executive Director

citizens for a Better Environment
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Coa Preparation and Analysis
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Department of Energy

Michael Enzi

Mayor

City of Gillette, Wyoming
Don Gasper

Director, Economic Studies
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W. L. Johns

Engineering Department

E. I. du Pent de Nemours & Co.

Lorin Kerr

Director, Department of
Occupational Health

United Mine Workers of America

Wassily Leontief
Department of Economics
New York University

George E. Mueller

President and Chairman of the Board
Systems Development Corporation
Gerard Pi€]

Publisher

Scientific American
(Resigned)

George Land
AMAX Coa Corporation

Ed Light
West Virginia Citizens Action Group

Robert Lundberg
Commonwealth Edison

Paul Martinka
Morristown, N.J.

David Mastbaum
Staff Counsel
Environmental Defense Fund

Ralph Perhac
Program Manager
Electric Power Research Institute

Michael Rieber

Department of Mines and Geologica
Engineering

University of Arizona

Steve Shapiro

President, UMWA Locd

New Hall, W. Va

Ronald Surdam
Professor, Geology Department
University of Wyoming

Joanna Underwood
Executive Director
INFORM

John Redmond
Executive Vice President (Retired)
Shell Oil Company

John C. Sawhill

President

New York University

(Resigned)

Chauncey Starr

President

Electric Power Research Institute

Joseph Yancik
National Coal Association

Residential Energy Conservation
Advisory Panel

John Gibbons, Chairman
Director, Environment Center

University of Tennessee
(Resigned)

John R. Andrews
Private Architect
Washington, D.C.

Robert E. Ashburn

Manager, Economic Research
Department

Long Island Lighting Company

Edward Berlin

Leva, Hawes, Symington, Martin
& Oppenheimer

Ellen Berman

Director, Energy Policy Project

Consumer Federation of America

Joel Darmstadter
Senior Research Associate
Resources for the Future, Inc.

7
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Sherman B. Given
President
Morley Construction Company

Donald Holtzman
President
Holtzman Petroleum Company

William Konyha
United Brotherhood of Joiners
and Carpenters

William B. Moore
Vice President, Operations
Gulf Reston, Inc.

Donald Navarre
Vice President, Marketing
Washington Natural Gas Company
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Director, Construction Research
U.S. League of Savings Associations
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Andrew Sansom
Deputy Director, Energy Institute
University of Houston

Samuel Stewart
Carlsen Company

Grant Thompson
Conservation Foundation

Energy From Biological Processes
Advisory Panel

Thomas Ratchford, Chairman

Associate Executive Director
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Advancement of Science

Henry Art
Environmental Studies
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Stanley Barber
Department of Agronomy
Purdue University

John Benemann
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Paul Bente, Jr.
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The Bio-Energy Council
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Ford Motor Company
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Marine Science Institute
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Kenneth Smith
Office of Appropriate Technology
State of California

Wallace Tyner
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Liquefied Natural Gas (AEF)
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Graduate School of Business and
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Cornell University

Seth Borgos
Director of Research
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Irvin C. Bupp, Jr.

Graduate School of Business
Administration
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Chairman
El Paso LNG Company

Melvin A. Conant
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James C. Cruse

Vice President

Policy and Analysis

U.S. Export-Import Bank
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Department of Petroleum Engineering
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Michael R. Eaton
Sierra Club
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Director, Energy Research Group
University of Illinois

Michael Hogan
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Vice President
Columbia LNG Corporation

William R. Robertson
Executive Secretary-Treasurer
Los Angeles County
Federation of Labor
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The Dow Chemical Company

Solar Power Satellite Policy Issues
Advisory Panel

John P. Schaefer, Chairman
President
University of Arizona

Paul Craig
Professor of Applied Science
University of Californiaat Davis

Eilene Galloway
Private Consultant
Washington, D.C.

Karl Gawell
Barboursville, Va.

Peter Glaser
Vice President
Arthur D. Little, Inc.

Jerry Grey

Administrator for Public Policy

American Institute of Aeronautics
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Grant Hansen
President, SDC Systems Group
SDC Corporation
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Vice President—Technology
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Maureen Lamb
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J. C. Randolph

Director, Environmental Programs
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United Steelworkers of America

Robert Uhrig
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Attorney
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President
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Donad Brennan
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Sy Corporation
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Texas A&M University

Johanna Dwyer, Vice Chairman
Director, Frances Stern Nutrition Center
New England Medical Center

Sylvan Wittwer

Director and Assistant Dean

College of Agriculture and
Natural Resources

Michigan State University

Global Food Futures
Advisory Panel

Martin E. Abel
Senior Vice President
Schnittker Associates

Howard Baumann

Vice President

Science and Technology
The Pillsbury Company

Paul Bente
Executive Director
Bioenergy Council

C. O. Chichester
The Nutrition Foundation, Inc.

Milo Cox
School of Renewable Natural Resources
University of Arizona

Johanna Dwyer

Director

Frances Stern Nutrition Center
New England Medical Center

Norge Jerome

Associate Professor of Community
Health

University of Kansas Medical Center

Omer Kelley
Agriculture Consultant

Mihgjlo D. Mesarovic
Department of Systems Engineering
Case Western Reserve University

Peter Oran
Deputy Director, International Food
Policy Research Institute

Dan Padberg

Head, Department of Agricultural
Economics

University of Illinois

Nevin Scrimshaw

Head, Department of Nutrition and
Food Sciences

Massachusetts Institute of Technology

Walter W. Wilcox
Agriculture Consultant

Beverly Winikoff
Population Council

Sylvan Wittwer

Director and Assistant Dean

College of Agriculture and Natural
Resources

Michigan State University

Pest Management Strategies
Advisory Group

R. Dennis Rouse, Chairman

Dean, School of Agriculture

Director, Agricultural Experiment Station
Auburn University

Perry Adkisson
Department of Entomology
Texas A&M University

Phillip Alampi
Secretary of Agriculture
State of New Jersey

J. Lawrence Apple

Assistant Director

Agricultural Experiment Station
North Carolina State University

O. C. Burnside
Agricultural Experiment Station
University of Nebraska
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Brian Croft
Entomology Department
Michigan State University

John C. Davies

Department of Epidemiology and
Public Health

University of Miami School of Medicine

Boysie E. Day
Agricultural Experiment Station
University of California

W. E. Fry
Department of Plant Pathology
Cornell University

Maureen Hinkle
Environmental Defense Fund

Paul Hoch
Director, Richmond Research Center
Stauffer Chemical Company

Donald M. Huber
Department of Botany and

Plant Pathology
Purdue University

Marion Moses
Environmental Sciences Laboratory
Mount Sinai School of Medicine

John Reese
Farmer
Alexandria, Ohio

Ray F. Smith
Department of Entomological Sciences
University of California

Peter Sullivan

Research Specialist
National Wildlife Federation
John Thomas

Department of Entomology
Texas A&M University

H. David Thurston
Department of Plant Pathology
Cornell University

Samuel Turnipseed

Department of Entomology and
Economic Zoology

Edisto Experiment Station

Clemson University

Pest Management Strategies
National Constraints
Work Group

Edward H. Glass, Chairman

Head, Department of Entomology

New York State Agricultural Experiment
Station

Cornell University

Don Anderson
President
Texas Pest Management Association

Edwin A. Croshy
Senior Vice President
National Food Producers Association

Lynn Davis

Cooperative Extension Service
University of Georgia

Robert E. Hamman

Manager, Government Relations
CIBA-GEIGY Corporation

Blanche Haning

Department of Plant Pathology

Interdepartmental  Pest Management
Program

North Carolina State University

Bruce Hawley
Assistant Director, National Affairs
American Farm Bureau Federation

Maureen Hinkle
Environmental Defense Fund

Ellery Knake
Department of Agronomy
University of llinois

L. D. Newson
Department of Entomology
Louisiana State University

Earle S. Raun
President
Pest Management Consultants

John Siddall
Vice President, Scientific Affairs
Zoecon Corporation

Jerry Weekman

Specidlist in Charge
Entomology Extension

North Carolina State University

Pest Management Strategies
Great Plains Wheat Belt
Regional Work Group

O. C. Burnside, Chairman

Professor, Agricultural Experiment
Station

Department of Agronomy

University of Nebraska

William Baxter, Ben Schole
Game and Parks Commission
Lincoln, Nebr.

Charles R. Fenster
Crop Production Specialist
University of Nebraska

Jmmy Hatchett
Entomologist, USDA
Department of Entomology
Kansas State University

Glenn Helmers
Department of Agricultural Economics
University of Nebraska

Elmer G. Heyne
Department of Agronomy
Kansas State University

John B. Rowell
Research Leader
Cerea Rust Laboratory
University of Minnesota

Pest Management Strategies
Central Corn Belt Regional
Work Group

Donald D. Huber, Chairman
Associate Professor, Department of
Botany and Plant Pathology

Purdue University

Samuel R. Aldrich

Assistant Director

Ilinois Agricultural Experiment Station
University of Illinois, Urbana

Michael Boosalis

Chairman, Department of Plant
Pathology

University of Nebraska

Eileen Choffnes
Citizens for Better Environment

Vivan Jennings

Extension Weed Control Specialist

Department of Botany and Plant
Pathology

lowa State University

William H. Luckmann

Head, Section of Economic
Entomology, Natural History Survey

Head, Section of Agricultural
Entomology

University of Illinois, Urbana

Charles R. Taylor

Assistant Professor

Department of Agricultural Economics
Texas A&M University

Frank T. Turpin
Associate Professor of Entomology
Purdue University

Herman Warren

Department of Botany and Plant
Pathology

Purdue University
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Marcus Zuber
Department of Agronomy
University of Missouri

Pest Management Strategies

Northern Deciduous Tree-Fruits

Regional Work Group

Brian Croft, Chairman
Professor, Entomology Department
Michigan State University

J. L. Anderson
Department of Plant Science
Utah State University

Donald Elfving
Pomology Department
Cornéll University

John Gilpatrick

Department of Plant Pathology

New York State Agricultural
Experiment Station

Stanley C. Hoyt
Tree Fruit Research Center
Wenatchee, Wash.

Richard Norton
Farm and Home Center
Spencerport, N.Y.

Sherman Thompson
Department of Plant Pathology
University of Caifornia, Berkeley

Pest Management Strategies
Northeastern Potatoes
Regional Work Group

W. E. Fry, Chairman

Associate Professor, Department of
Plant Pathology

Cornéll University

H. D. Thurston, Co-Chairman

Professor, Department of Plant
Pathology

Cornéll University

Karen Cathey
Northern Maine Regiona Planning
Commission

Fred Holbrook

New England Plant, Soil, and
Water Laboratory

University of Maine

Tom Lyons
Environmental Management Bureau
New York State Office of Parks

and Recreation

Joe B. Sieczka
Vegetable Crops Department
Cornell University

Dwayne Smith

Extension Economist
Cooperative Extension Service
Presque Isle, Maine

Robert Sweer
Vegetable Crops Department
Cornéll University

Pest Management Strategies
California Vegetables
Regional Work Group

Boysie E. Day, Chairman

Professor, Agricultural Experiment
Station

Department of Plant Pathology

University of Caifornia, Berkeley

Raymond C. Grogan
Department of Plant Pathology
University of California, Davis

Lyn Hawkins

Economic Entomologist

1PM Unit

California Department of Food
and Agriculture

W. Harry Lange
Department of Entomology
University of California, Davis

Oscar A. Lorenz

Chairman, Department of Vegetable
Crops

University of California, Davis

Gordon Rowe

Giannini Foundation of Agricultural
Economics

University of California, Berkeley

Lari Sheehan

Interjurisdictiona Liaison Officer
Integrated Planning Office
County of San Diego. Cdifornia

Pest Management Strategies
Soybeans in the Southeast
Regional Work Group

Samuel Turnipseed, Chairman

Department of Entomology and
Economic Zoology

Edisto Experiment Station

Clemson University

Paul Backman
Department of Botany and Microbiology
Auburn University

Gerald Carlson
Department of Economics and Business
North Carolina State University

Jacqueline E. Jacobs
Executive Director
South Carolina Wildlife Federation

Jm Jones
Department of Agricultura Engineering
University of Florida

Stephen Lewis
Department of Plant Pathology
Clemson University

L. D. Newsom
Department of Entomology
Louisiana State University

Harold Walker
Department of Agronomy and Soils
Auburn University

Pest Management Strategies
Cotton and Sorghum Pests in Texas
Regional Work Group

John G. Thomas, Chairman
Department of Entomology
Texas A&M University

Luther S. Bird
Department of Plant Sciences
Texas A&M University

James R. Cate
Department of Entomology
Texas A&M University

Guy L. Curry ) o
Department ‘of Industrial Engineering
Texas A&M University

Richard A. Fredrickson
Department of Plant Sciences
Texas A&M University

Raymond E. Frishie
Department of Entomology
Texas A&M University

Albert W. Hartstack

Cotton Pest Control and
Methods Research Group

SEA-Research, USDA

Texas A&M University

Martin Heilman

Soil Scientist

USDA Soil and Water Conservation
Research
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John A. Jackman
Department of Entomology
Texas A&M University
Ronald D. Lacewell
Resource Economics
Texas A&M University

Stuart D. Lyda
Department of Plant Sciences
Texas A&M University

Robert B. Metzer
Department of Soil and Crop Sciences
Texas A&M University

G. Alvie Niles
Department of Soil and Crop Sciences
Texas A&M University

Rupert D. Palmer
Department of Soil and Crop Sciences
Texas A&M University

Dan Pustejovsky
Blackland Farm Service Company
Hillsboro, Tex.

Don R. Rummel
Agricultural Experiment Station
Texas A&M University

Winfield L. Sterling
Department of Entomology
Texas A&M University

C. Robert Taylor
Department of Agricultural Economics
Texas A&M University

George L. Teetes
Department of Entomology
Texas A&M University

J. Knox Walker
Department of Entomology
Texas A&M University
Allen F. Wiese

Weed Control

Texas A&M University

Lambert H. Wilkes
Department of Agricultural Engineering
Texas A&M University

Drugs in Livestock Feed
Advisory Panel

Lauren Seth, Chairman
Agriculture Consultant

H. R. Bird
Professor of Poultry Science
University of Wisconsin

David Clayson

Deputy Director, Eppley Institute
for Research on Cancer and
Allied Diseases

W. W. Cochrane
Professor of Agricultural Economics
University of Minnesota

Ruth Desmond
President
American Federation of Homemakers

Charles M. Dobbins

Associate Dean

College of Veterinary Medicine
University of Georgia

S. T. Donta

Director of Infectious Disease Services
University of lowa Medical School

C. M. Hardin
Director of Research
Ralston-Purina Feed Company

Kenneth Monfort
Chairman of the Board
Monfort of Colorado

Sheldon Murphy
Professor and Director
Division of Toxicology
University of Texas

Pauline Paul
Acting Head
Food and Nutrition
University of Illinois

Virgil Rosendale
President
Pork Producers Council

James S. Turner
Codirector
Consumer Action for Improved Drugs

Environmental Monitoring
Advisory Panel

Raymond Allred

Director

Environmental Conservation Research
Continental Oil Company

Richard Anderson
Chairman, Statistics Department
University of Kentucky

John Bourke

Director, Analytical Division
Food Science Department
Cornell University

Vaughan Bowen
Senior Scientist
Woods Hole Oceanographic Institute
Shirley Briggs
Executive Director
Rachel Carson Trust for the
Living Environment, Inc.

Leon Chesnin
Professor, Department of Agronomy
University of Nebraska

William Cooper

Professor, Department of Zoology
College of Natural Science
Michigan State University

John Davies

Chairman, Department of Entomology
and Public Health

School of Medicine

University of Miami

Blake Early
Legidative Director
Environmental Action, Inc.

Edward Elkins

Director, Chemistry Division
Washington Research Laboratory
National Food Processors Association

Ronald J. Hingle

Administrator, Food and Drug
Control Unit

Bureau of Environmental Services

Office of Health Services and
Environmental Quality

State of Louisiana

S. Roy Koirtyohann
Environmental Trace Substances Center
University of Missouri

Charles Krister

Retired Manager

Biochemical Department

E. 1. du Pent de Nemours & Co.

John Laseter

Director

Center for Bio-Organic Studies
University of New Orleans

John Martin
Director
Moss Landing Marine Laboratories

Rebecca Sharitz

Associate Research Professor
Savannah River Ecology Laboratory
University of Georgia
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Gerald Ward

Professor

Department of Animal Science
Colorado State University

Environmental Tolerance
Advisory Panel

James Anderson
Manager for Material Safety
Allied Chemical Corporation

Louise Burke

Executive Director

Consumer Council of Virginia
Foundation _

Consumer Council of Virginia, Inc.

Kenneth Crump

Department of Mathematics and
Statistics

Louisiana Tech University

Donald Epp

Associate Professor

Department of Agricultural Economics
and Rura Sociology

Pennsylvania State University

Frederick Halbert

Dairy Farmer

Delton, Mich.

Joseph Highland

Chairman, Toxic Chemicals Program

Environmental Defense Fund

Robert Jackson
Assistant State Health Commissioner

Director, Office of Hedth Protection and

Environmental Management
Hedlth Department
Commonweslth of Virginia

Kazuo K. Kimura
School of Medicine
Wright State University

Marvin Legator
Director, Division of Environmental
Toxicology

Department of Preventive Medicine and

Community Health
University of Texas Medica Branch

David Lindsay
Technical Secretary
Steering Group on Food Surveillance
Ministry of Agriculture, Fisheries,
and Food
London, England
Roy Martin
Director
Science & Technology
National Fisheries Ingtitute, Inc.

Richard Merrill

Professor

School of Law

University of Virginia
Joseph Rosen

Department of FOOd Science
Rutgers University

John Rust

Professor Emeritus
Pharmacol ogy/Radiol ogy
University of Chicago

Gary Van Gelder

College of Veterinary Medicine
University of Missouri

John Van Ryzin
The RAND Corporation

George Whitehead

Deputy Director for Consumer Affairs
Department of Agriculture

State of Michigan

Open Shelf-Life Dating of Food
Advisory Panel

Jane Anderson
Director of Consumer Affairs
American Meat Institute

Jules Bauerman
Director of Food Technology
H. W. Longacre, Inc.

Lowrie M. Beacham
Special Advisor to the President
National Food Processors Association

John Bennett

Chief, Weights & Measures Division

Department of Consumer Protection
State of Connecticut

Judy Braiman-Lipson

President

Empire State Consumers Association

Chambers Bryson

Chief, Food and Drug Section
Department of Healt

State of Cdifornia

Mahlon Burnette
Director of Scientific Affairs
Grocery Manufacturers of America

Carl D’ Alessandro, ex officio
Assistant to the Administrator
Food Safety and Quality Service
U.S. Department of Agriculture
John DeMoss

Executive Director o
Virginia Food Dealers Association

John Farquhar

Vice President, Education and
Technology

Food Marketing Institute

G. William Fouse

Chief, Division of Milk Sanitation
Bureau of Foods and Chemistry
Department of Agriculture
Commonwedth of Pennsylvania

Edward Heffron

Chief, Food Inspection Division
Department of Agriculture
State of Michigan

Herman Kammerman
Director, Office of Consumer Affairs
Cleveland, oOhio

James Kirk, Chairman

Department of Food Science and
Human Nutrition

University of Florida

Gary Kushner
Attorney at Law
Leighton, Conklin, and Lemov

Theodore Labuza

Professor, Department of Food Science
and Nutrition

University of Minnesota

Amihud Kramer
Professor, Department of Horticulture
University of Maryland

Darryl Lund
Professor, Department of Food Science
University of Wisconsin

Roy Martin
Director of Science and Technology
National Fisheries Institute

Stan McHugh
Vice President
American Bakeries Company

George Michadl

Director, Division of Food and Drugs
Department of Public Health
Commonwealth of Massachusetts

Sharon Morganstern
Assistant to the President

National American Wholesale Grocers
Association

Jeffrey Odum, ex officio

Staff Assistant, Committee on Laws
and Regulations

National Conference ON Weights&
Measures

National Bureau of Standards
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Daniel Padberg

Chairman, Department of Agricultural
Economics

University of Illinois

Taylor Quinn, ex officio
Associate Director of Compliance
Bureau of Foods

Food and Drug Administration

Austin Rhoades

Administrative Assistant

Milk Industry Foundation and
International Association of
Ice Cream Manufacturers

Impacts of Applied Genetics
Non-Human Applications
Advisory Panel

J. E. Legates, Chairman

Dean, School of Agriculture and
Life Sciences

North Carolina State University

Ronald E. Cape
Cetus Corporation

Peter S. Carlson
Michigan State University

Nina V. Fedoroff
Department of Embryology
Carnegie Ingtitution of Washington

G. June Goodfield
The Rockefeller Universit,

Harold P. Green
The National Law Center
The George Washington University

Halsted R. Holman
Stanford University Medical School

M. Sylvia Krekel

Health and Safety Office

Qil, Chemical, and Atomic Workers
International Union

Oliver E. Nelson, Jr.
Laboratory of Genetics
University of Wisconsin

David Pimental
Department of Entomology
Cornell University

Morton Shaevel

Vice President for Research and
Development

Freezer Queen Foods, Inc.

Gary Smith
Professor, Department of Animal

Science
Texas A&M University

Jeri Smith-Fornara
Arizona Consumers Council

Thomas Sporleder

Professor, Department of Agricultura

Economics
Texas A&M University

GENETICS AND POPULATION

Robert Weaver
Department of Agricultural Economics
Pennsylvania State University

James A. Wright

Pioneer Hi-Bred International
Plant Breeding Division
Norton D. Zinder

The Rockefeller University

Population Advisory Panel

Leona Baumgartner
Martha's Vineyard, Mass.

Wilbur J. Cohen

School of Education

University of Michigan

Cyril Crocker

Howard University School of Medicine

Arthur Dyck
Harvard Divinity School

Julia Henderson
Warwick, N.Y.

William N. Hubbard, Jr.
President
The Upjohn Company

Snehendu B. Kar
School of Public Health
University of California

Nathan Keyfitz
Harvard University Center for
Population Studies

Joe Suiter

Assistant Supervisor
Dairy and Food Division
State of Washington

Dale Watson

Vice President for Produce
Merchandising

Great A&P Tea Company

Ruth Yannatta
Cdlifornia Citizens Action Group

Philip R. Lee

Director, Health Policy Program
School of Medicine

University of California

Marjory Mecklenburg
President
American Citizens Concerned for Life

Deborah Oakley

School of Nursing

University of Michigan

Kenneth J. Ryan

Boston Hospital for Women

Nafis Sadik

United Nations Fund for Population
Activities

Susan Scrimshaw

School of Public Health
University of California

Carol Tauer
Department of Philosoph,
College of St. Catherine

Faye Wattleton

President

Planned Parenthood Federation of
America
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HEALTH ADVISORY COMMITTEE

Frederick Robbins, Chairman

Dean, School of Medicine, Case Western Reserve University

Stuart H. Altman
Dean, Florence Heller School
Brandeis University

Robert M. Ball

Senior Scholar

Institute of wmedicine

National Academy of Sciences

Bernard Barber
Professor
Department of Sociology

Columbia University
{Term ended 7/79)

Lewis Butler
Health Policy Program
University of California

Kurt Deuschle
Professor
Mount Sinai School of Medicine

Zita Fearon

Consumer Commission on the
Accreditation of Health Services, Inc.

Rashi Fein

Professor

Center for Community Health and
Medical Care

Harvard Medical School

Cost-Effectiveness of Medical
Technologies Advisory Panel

John R. Hogness, Chairman
President
Association for Academic Health Centers

Stuart H. Altman
Dean, Florence Heller School
Brandeis University

James L. Bennington

Chairman, Department of Anatomic
Pathology and Clinical Laboratories

Children’s Hospital in San Francisco

Clinical Associate

Professor of Pathology

University of California. San Francisco

John Chase

Associate Dean for Clinical Affairs

University of Washington School of
Medicine

Melvin Glasser

Director

Socia Security Department
United Auto Workers of America
Patricia King

Professor

Georgetown Law Center

Sidney Lee
Associate Dean
Community Medicine
McGill University

Mark Lepper

Vice President for inter-Instiutional
Affairs

Rush-Presbyterian Medical School

St. Luke's Medical Center

C. Frederick Mosteller
Professor and Chairman
Department of Statistics
Harvard University

Joseph Fletcher
Visiting Scholar
Medical Ethics
School of Medicine
University of Virginia
Clark C. Havighurst
Professor of Law
School of Law

Duke University

Sheldon Leonard

Manager, Regulatory Affairs
General Electric Company
BarbaraJ. MCNeil
Department of Radiology
Peter Bent Brightam Hospital
Robert H. Moser

Executive Vice President
American College of Physicians

Beverlee Myers

Director

Department of Health Services
State of California

Helen E. Nelson

President

Consumers Research Foundation
(Term ended 7/79)

Mitchell Rabkin
Genera Director
Beth Israel Hospital

Charles A. Sanders

General Director

The Massachusetts General Hospital
(Term ended 7/79)

Kerr L. White
Deputy Director, Health Sciences
Rockefeller Foundation

C. Frederick Mosteller
Professor and Chairman
Department of Statistics
Harvard University

Robert M. Sigmond
Advisor in Hospital Affairs
Blue Cross of Greater Philadelphia

Jane Sisk Willems
VA Scholar
Veterans Administration

Psychotherapy Review
Advisory Panel

Jerome Frank

Professor Emeritus of Psychiatry
Phipps Clinic

Johns Hopkins Hospital
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Donal Klein
New York State Psychiatric Institute

Beverly Long
National Mental Health Association

Thomas McGuire

Assistant Professor of Economics
Department of Economics
Boston University

Morris Parloff

Chief, Psychotherapy and Behavioral
Intervention Section

National Institute of Mental Health

Hans Strupp
Department of Psychology
Vanderbilt University

Gary VandenBos

Administrative Officer

Mental Health Policy

American Psychological Association

Carcinogenesis Advisory Panel

Norton Nelson, Chairman

Professor, Department of Environmental
Medicine

New York University Medical School

David Axelrod

Commissioner of Health

New York State Department of Health

Peter A. A. Berle
Butzel and Kass
New York, N.Y.

Theodore L. Cairns
E. 1. du Pent de Nemours & Co.
(Retired)

Paul F. Deidler, Jr.

Vice President, Hedlth, Safety,
and Environment

Shell Oil Company

George S. Dominguez

Director, Government Relations
Health and Environment
CIBA-GEIGY Corporation

A. Myrick Freeman
Department of Economics
Bowdoin College

Robert H. Harris
Environmental Defense Fund
(Resigned)

PriscillaW. Laws
Dickinson College

Michael Wright
Safety and Health Department
United Steel Workers of America

Mark Lepper

Vice President for Evaluation
Rush-Presbyterian Medical School
St. Luke's Medical Center

Brian MacMahon
Harvard School of Public Health

Elizabeth C. Miller

McCardle Laboratory for Cancer
Research

University of Wisconsin

(Resigned)

Robert A. Ned

Director of Center in Environmental

Toxicology
Vanderbilt University School of Medicine

Vaun A. Newill

Research & Environmental Health
Division

EXXON Corporation

William J. Nicholson

Environmental Sciences Laboratory

Mount Sinai School of Medicine

R. Talbot Page
Cdlifornia Institute of Technology

Margaret Seminario

Industrial Hygenist-AFL/CIO

Department of Occupational Safety
and Health

Alice S. Whittemore
Division of Epidemiology
Stanford University School of Medicine

Technologies for Estimating
Physician Supply and Requirements
Advisory Panel

E. Harvey Estes, Chairman

Department of Community and Family
Medicine

Duke University School of Medicine

E. B. Campbell
Executive Vice President
Lane College

Kurt Deuschle
Professor
Mount Sinai School of Medicine

Margaret Gordon
Carnegie Council on Higher Education

Jack Hadley
Urban Institute

John Hatch
School of Biomedical Education
City College of New York

Lauren LeRoy
Senior Analyst
Health Policy Program
University of California

Charles Lewis
Department of Medicine
UCLA School of Medicine

Beverlee Myers

Director

Department of Health Services
State of California

Ted Phillips

Associate Dean for Academic Affairs
School of Medicine

University of Washington

Jane Record

Senior Economist

Kaiser Foundaiton

Health Services Research Center

Uwe Reinhardt
Woodrow Wilson School
Princeton University

Alvin Tarlov

Department of Medicine

University of Chicago

John Wennberg

Department of Community Medicine
Dartmouth College
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National Laboratories
Advisory Panel

Leo Goldberg, Chairman
Director, Americas
Kitt Peak National Observatory

Preston T. Bankston

Deputy Director

Office of Science and Technology

Mississippi Fuel & Energy
Management Commission

Richard S. Berry

Professor

Fearle Chemistry Laboratory
University of Chicago

Lewis M. Branscomb

Vice President & Chief Scientist
IBM Corporation

Harvey Brooks

Benjamin Pierce Professor of
Technology and Public Policy

Aiken Computation Lab

Harvard University

Solomon J. Buchsbaum
Executive Vice President
Customer Systems

Bell Telephone Laboratories

Robert A. Charpie
President
Cabot Corporation

Donald W. Collier

Senior Vice President
Corporate Strategy
Borg-Warner Corporation

Martin Goland

President

Southwest Research Institute
Jerry Grey

Private Consultant

Donald F. Hornig

Director, Interdisciplinary Programs in

Public Health
Harvard University

Richard M. Krause

Director

National Institute of Allergy and
Infectious Diseases

National Institutes of Health

Claire Nader
Private Consultant

Technological Innovation and
Health, Safety, and Environmental
Regulation Advisory Panel

Donald F. Hornig, Chairman

Director, Interdisciplinary Programs in
Public Health

Harvard School of Public Health

John R. Bartlit

State Chairman

New Mexico Citizens for Clean Air
& Water

Joseph B. Bidwell
Executive Director
General Motors Research Laboratory

John R. Blizzard

Manager, Government Affairs

Corning Glass Corporation

Vice Chairman, Environmental Industry
Council

Robert M. Collins
President & Chairman of the Board
Cobe Laboratories, Inc.

David J. Fogarty
Senior Vice President
Southern California Edison Company

Victor H. Frankel
Department of Orthopedics
University of Washington

Herbert |. Fusfeld

Director, Center for Science &
Technology Policy

Graduate School of Public
Administration

New York University

R. Eugene Goodson

Director, Ingtitute for Interdisciplinary
Engineering Studies

Purdue University

Peter Barton Huitt

Covington and Burling

Joseph T. Ling

Vice President for Environmental
Engineering and Pollution Control

3M Company

Claire Nader
Private Consultant

Roger G. Néll

Director, Division of Humanities
and Socia Sciences

Cdlifornia Ingtitute of Technology

NATIONAL R&D PRIORITIES AND POLICIES

Frederick J. Rarig

Vice President and Associate
General Counsel

Rohm and Haas Company

Russell E. Train
President
World Wildlife Fund, Inc.

Charles H. Tupper

Director, Safety Department

International Brotherhood of Electrical
Workers

Jacqueline Warren
Environmental Defense Fund

James W. Young
Manager of Regulatory Affairs
Zoecon Corporation

Technology for Local Development
Advisory Panel

Roger Blobaum
President
Roger Blobaum and Associates

George Burrill

Co-Director

Center for Studies in Food Self-
Sufficiency

Patricia Cloherty

President

Tessler & Cloherty, Inc.

John Hammock
Executive Director
ACCION International

Mary Houghton
Executive Vice President
South Shore National Bank

Byron Kennard
Community Organizer

David Lawrence
Chairman of the Executive Committee
Boettcher & Company

William Nicoson
Counsel

Lynn Preston
Acting Head, Problem Analysis Group
National Science Foundation

Lola Redford
President
Consumer Action Now
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Constantine Safilios-Rothschild
Professor of Human Development
Pennsylvania State University

Wilson Clark

Energy Advisor

The Governor’s Office
State of California

Elizabeth Kingman
Consultant in Energy Communication

Merle Lefkoff, ex officio

Steve Serfling Senior Partner
President Kye Cochran Eplan, Roark, Lefkoff and Allen (ERLA)
Solar AquaSystems, Inc. Coordinator Arthur S. Obermayer, ex officio
Martha Stuart Alternative Energy Resources President, Chairman of the Board
President Organization MOLECULON Research Corporation
Martha Stuart Communications, Inc. John Cole ' Thomas Sheridan
Dan Tessler Author & Contributing Editor Professor of Engineering and Applied
Chairman Cecil E. Cook, Jr. Psychology
Tesder & therty Inc. Senior Associate Massachusetts Institute of Technology
) ' Inter-Culture Associates Henrvk Skoli i
Richard P. Taub . YK SKOIMOWSK|
Associate Professor & Chairman of Nl_cholas_ Georgescu-Roegen _ Professor of Phllosophy_
Public Affairs Distinguished Professor Emeritus Department of Humanities

Vanderbilt University

Jerome Goldstein

Editor and Publisher
TheJ. G. Press, inc.

Hazel Henderson, ex officio
Member, Technology Assessment
Advisory Council of OTA

Karl Hess
Author, Community Technology
(Harper & Row)

Joyce A. Hughes
Professor of Law
Northwestern University School of Law

College of Engineering
University of Michigan
Barry Stein

President

Goodmeasure, Inc.
Charles B. Tisdde
Federal Coordinator
Cities in Schools Program
Nancy Jack Todd
Co-Director

The New Alchemy Institute

University of Chicago

Sean Welledey-Miller

Assistant Professor of Environmental
Control

Massachusetts Institute of Technology

Appropriate Technology Task Force

Lola Redford, Chairperson
President
Consumer Action Now

Tom Bender

Freelance Writer, Energy & Technology
Byron Kennard, ex officio

Robert S. Browne Community Organizer

Director, President of the Board
Black Economic Research Center

OCEANS
Disposal of Nuclear Wastes J. William Futrell Terry Lash.
Advisory Panel School of Law Staff Scientist
University of Georgia Natural Resources Defense Council, Inc.
Hans Frauenfelder, Chairman Edward Goldberg Ka Lee

Department of Physics
University of Illinois

Seymour Abraham son

Department of Zoology

University of Wisconsin
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Technology Assessment Act of 1972

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

An Act

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

86 STAT. 797

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

FINDINGS AND DECLARATION OF PURPOSE

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

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

(1) large and growing in scale; and

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

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

(c) The Congress further finds that :

(1) the Federal agencies presently responsible directly to the
Congress are not designed to provide the legislative branch with
adequate and timely information, independently developed,
relating to the potential impact of technolegical applications,
and

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

(d) Accordingly, it is necessary for the Ccngress to—

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

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

ESTABLISHMENT OF THE OFFICE OF TECHNOIAOGY ASSESSMENT

BEc. 3. (1) In accordance with the tindings and declaration of pur-
pose in section 2, there is hereby created the Office of Technology
Assessment (hereinafter referred to as the “Office”) which shall be
within and responsible to the legislative branch of the Government.

(b) TFhe Office shall consist of a Technology Assessment Board Technology
(hereinafter referred to as the “Board”) which shall formulate and Assessment
promulgate the policies of the Office, and a Director who shall carry Board,
out such policies and administer the operations of the Office.

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

(1) identify existing or probable impacts of technology or
technological programs;
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(2) where possible, ascertain cause-and-effect relatio

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

(4) identify alternative programs for achieving

oals; .
¥ (5) make estimates and comparisons of the impacts o
tive methods and programs; .

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

(7) identify areas where additional research or data
is required to provide adequate support for the assessi
estimates described in paragraph (1) through (5) of
section; and . .

(8) undertake such additional associated activiti
appropriate authorities specified under subsection (d) n

(d) Assessment activities undertaken by the Office may b
upon the request of : . .

(1) the chairman of any standing, special, or select
of either House of the Congress, or of any joint con
the Congress, acting for himself or at the request of th

: sl o

UL ibdan man

minority member or a majority of the comim
(2) the Board ; or ) )
(3) the Director, in consultation with the Board.
(e) Assessments made by the Office, including inform:
veys, studies. reports. and findings related thereto, shall
available to the initiating committee or other appropriat
tees of the Congress. In addition, any such information
studies. reports, and findings produced by the Office may
available to the public except where-—
(1) to do so would violate security statutes: or
(2) the Board considers it necessary or advisable tc
such information in accordance with one or more of the
paragraphs in section 552(b) of title 5, United States (

itee me

TECHNOLOGY ASSESSMENT BOARD

Skc. 4. (1) The Board shall consist of thirteen members a

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

pro tempore of the Senate, three from the majority
three from the minority party: .

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

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

(b) Vacancies in the membership of the Board shail not

wer of the remaining members to execute the functions of
and shall be filled in the same manner as in the case of th
appointment. . . .

(c) The Board shall select a chairman and a vice chair
among its members at the beginning of each Congress. The
man shall act in the place and stead of the chairman in the
the chairman. The chairmanship and the vice chairman
alternate between the Senate and the House of Representa
each Congress. The chairman during each even-numbered
shall be selected by the Members of the House of Represen
the Board from among their number. The vice chairman d
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Congress shall be chosen in the same manner from that
Congress other than the House of Congress of which the ct
a Member.

(d) The Board is authorized to sit and act at such places
during the sessions, recesses, and adjourned periods of Con
upon a vote of a majority of its members, to require by s
otherwise the attendance of such witnesses and the producti

ks. papers, and documents, to administer such oaths an
tions, to take such testimony, to procure such printing anc
and to make such expenditures. as it deems advisable. The F
make such rules respecting its organization and procedures g
necessary. except that no recommendation shall be reported
Board unless a majority of the Board assent. Subpenas may
over the signature of the chairman of the Board or of any voi
ber designated by him or by the Board, and may be serve
person or persons as may be designated by such chairman o
The chairman of the Board or any voting member the
administer oaths or affirmations to witnesses.

DIRECTOR AND DEPUTY DIRECTOR

Sec. 3. (a) The Director of the Office of Technology A
shall be appointed by the Board and shall serve for a te
vears unless sooner removed by the Board. He shall receive
at the rate provided for level T1T of the Executive Sched
section 5314 of title 5, United States Code.

(b) In addition to the powers and duties vested in him by
the Director shall exercise such powers and duties as may be
to him by the Board.

(c) T"{le Director may appoint with the approval of the
Deputy Director who sha]‘ perform such functions as the
mav prescribe and who shall be Acting Director during ti
or incapacity of the Director or in the event of a vacancy i1
of Director. The Deputy Director shall receive basic pay s
provided for level IV of the Executive Schedule under secti
title 5. United States Code.

(d) Neither the Director nor the Deputy Director shall
any other business, vocation, or employment than that of
such Director or De}])ut_v Director, as the case may be; nor
Director or Deputy Director, except with the approval of t
hold any office in, or act in any capacity for, any organizatio
or institution with which the Office” makes any contract
arrangement. under this Act.

AUTHORITY OF THE OFFICE

Sec. 6. (a) The Office shall have the anthority, within th
available appropriations, to do all things necessary to car
provisions of this Act. including. but without being limit
authority to—

(1) make full use of competent personnel and org
outside the Office, public or private, and form speci
task forces or make other arrangements when approp

(2) enter into contracts or other arrangements as may
sary for the conduct of the work of the Office with a1
or instrumentality of the United States, with any State,
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oT_possession or any political subdivision thereof, or with any
person, firm, association, corporation, or educational institution,
with or without reimbursement, without performance or other
bonds, and without regard to section 3709 of the Revised Statutes
(41 U.S.C. 5):

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

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

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

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

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

Recor dkeepi ng (b} Contractors and other parties entering into contracts and other

Agenoy
cooper ati on.

Per sonnel
detail.

Member shi p.

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

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

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

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

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

ESTABLISHMENT OF THE TECHNOLOGY ASSESSMENT ADVISORY COUNCIL

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

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

(2) the Comptroller General; and

(3) the Director of the Congressional Research Service of the
Library of Congress.
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(h) The Council, upon request by the Board, shall—
(1) review and make recommendations to the Board on activ-
ities undertaken by the Office or on the initiation thereof in
accordance with section 3(d) ;
(2) review and make recommendations to the Board on the
tindings of any assessment made by or for the Office; and
& (3) undertake such additional related tasks as the Board may
irect.

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

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

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

(e) (1) The members of the Council other than those appointed
under subsection (a)(1) shall receive no pay for their services as
members of the Council. but shall be allowed necessary travel expenses
(or, in the alternative, mileage for use of privately owned vehicles
and a per diem in lieu of subsistence at not to exceed the rate prescribed
in sections 5702 and 5704 of title 5, United States Code), and other
necessary expenses incurred by them in the performance of duties
vested in the Council. without regard to the provisions of subchapter 1
of chapter 57 and section 5731 of title 5. United States Code, and regula-
tions promulgated thereunder.

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

UTILIZATION OF THE LIBRARY OF CONGRESS

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

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

(c) Nothing in this section shall alter or modify any services or
responsibilities, other than those performed for the Office, which the
Congressional Research Service under law performs for or on hehalf
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Chai rman_and
Vice Chairman.

Term of
of fice.

Travel expenses.

goStat. 49s;
g3Stat. 190.
5 usc 5701.

Conpensati on.

I0I e Z/61 010y 1uawssassy Abojouyda ] —J Xipuaaay




06 STAT. 802

Pub. Law 92-484 .6 - October 13, 1972

Soientifio
programs,
finanoing.
92 Stat, 360,
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of the Congress. The Librarian is, however, authorized to establish
within the Congressional Research Service such additional divisions,
groups, or other organizational entities as may be necessary to carry
out the purpose of this Act.

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

UTILIZATION OF THE GENERAL ACCOUNTING OFFICE

Sec. 9. (a) Financial and administrative services (including those
related to budgeting, accounting, financial reporting, personnel. and
procurement) and such other services as may be appropriate shall be
provided the Office by the General Accounting Office.

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

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

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

COORDINATION WITH THE NATIONAL SCIENCE FOUNDATION

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

Skc. 11. The Office shall submit to the Congress an annual report
achich shall include. but not be limited to. an evaluation of t«chnof:::;y
assessment techniques and identification. insofar as may be feasible.
of technological areas and programs requiring future analysis. Such
report shall be submitted not later than March 15 of each vear.
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APPROPRIATIONS

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

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

Approved October 13, 1972,

LEG SLATI VE _HI STCRY:

HOUSE REPORTS$ No. 92469 (Comm, on Soiense and Astromsutios) and
No, 92=1436 (Comm, of Conferense),

SENATE REPORT  No, 92~1123 (Comm, on Rules and Administration),
CONGRESSIONAL RECORD, Vol, 118 (1972)s

Feb, 8, oonsidered and passed House,

Sept.14, oonsidered and passed Semate, amended.

Sept.22, Senate agreed to oonference report,

Oot, 4, House agreed to conference report,
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