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Section |.-Statements by the
Chairman and Vice Chairman of
the Board, TAAC Chairman, and

the Director of OTA

CHAIRMAN’'S STATEMENT-
CONGRESSMAN MORRIS K. UDALL

In the period of one decade, the Office of Technology Assessment
has proved itself to be an influential organization in an international
network of people and organizations who are concerned about the
technical, social, and economic impact of a high-technology informa-
tion society. OTA has proved its worth to its initial critics and it has
more than gratified those of us who nurtured the agency through its
early years.

During fiscal year 1984 the agency has helped Congress wrestle with
such diverse subjects as postal zip codes, the causes and cures of airport
delays, and the policy choices necessary for a useful space program.
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VICE CHAIRMAN’'S STATEMENT-
SENATOR TED STEVENS

As we complete the 98th Congress it is apparent that Congress will
continue to need technical analysis of issues which it will face in the
coming year. Many of the issues which the 98th Congress faced will
be revisited in the 99th Congress. These include: natural gas policy,
clean air legislation and the problem of acid rain, and the cleanup of
hazardous waste sites, just to name a few. These are in addition to the
many budget and defense decisions which will have to be made—
decisions which also include some technological considerations.

The incoming Congress will be closely examining all programs in
the executive and the legislative branches to ensure that they are
meeting the goals in the most efficient method possible. OTA should
be able to assist in that process. Congress will also examine it along
with the other congressional support agencies to ensure they are pro-
viding the type of information Congress requires to meet the new and
changing demands facing our Nation.
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TAAC CHAIRMANS STATEMENT-
CHARLES N. KIMBALL

In the more than seven years that | have served on the Technology
Assessment Advisory Council, OTA has grown from a small experimen-
tal agency to one with an international reputation for high-quality work.
Under the leadership of the Technology Assessment Board and Dr. John
Gibbons, the agency has attracted and retained a high calibre staff, and
recruited many of the Nation’s outstanding people to serve on advisory
panels and participate in workshops.

With this annual report 1 will complete four years as Chairman of
TAAC and am pleased to turn over leadership responsibilities to Dr.
William J, Perry, managing partner of Hambrecht & Quist, Inc., of San
Francisco, and former Under Secretary of Defense for Research and
Engineering. The TAAC has also selected as Vice-Chairman Dr. David
S. Potter, Vice President and Group Executive of General Motors Corp.
and former Under Secretary of the Navy.

This year the Technology Assessment Advisory Council examined
the utilization of OTA’s work by Congress and the public. We believe
that congressional confidence in OTA’s ability was reiterated when it
assigned the Office the task of selecting the members of the Prospec-
tive Payment Commission and responsibility for overseeing the Com-
mission, as mandated by the Social Security Amendments of 1983.

The Council also met with the staff of OTA’s program areas to talk
about how they plan their work. We found that these programs are pay-
ing the price of their success in being useful to Congress. Over the past
several years there has been a steady increase in the number of com-
mittees served, and in request for full assessments, short responses and
special analyses. Studies required by legislation are having a signifi-
cant impact on the OTA staffs ability to plan ahead and schedule work
within the program areas. TAAC urged OTA to expend greater effort
to minimize the number of such mandated studies and to cooperate
with other congressional agencies in so doing.

OTA has now proved its ability to provide critical and helpful analysis
of tough technical issues that concern Congress. In view of this suc-
cess, TAAC believes that OTA may want to increase the number of
studies involving broad national issues. Members of TAAC also believe
that OTA should draw on its past and ongoing assessments to provide
Congress with broader strategic advice on important national and in-
ternational issues. For example, they suggested that OTA incorporate
insights from its extensive experience in energy technology analysis
to complete a broad assessment of the kind of energy policy issues that
are likely to be serious over the next decade. They also suggested that
OTA assess several broad strategic approaches to health policy.

In summary, OTA has moved out of its initial survival stages and is

regarded far and wide as an agency of competence and respect. | am
pleased to have been associated with it during this process.



4 . Annual Report to the Congress for 1984

DIRECTOR’S STATEMENT-JOHN H. GIBBONS

In my past career as an experimental physicist, | could give a direct
and unambiguous answer to the question, “How are things going?”
Sometimes I’d have to give a rather disappointing response; on other
occasions the response was honestly enthusiastic. But it was a rare oc-
casion when | didn’t have a well-defined basis for my reply. When that
same question is asked of me as OTA’s Director, | have to think a lot
longer before deciding how to respond, because the work at OTA-
and the measure of its progress—is much more complicated. Never-
theless, it’s a fair question, important to address periodically. After five
years as Director of OTA, | am pleased to write about that question
in this report to Congress.

OTA is in the midst of some of the thorniest technical issues before
Congress. The fact that it is contributing to these debates is one of the
best indications of “how OTA is doing.” As it has grown in capability
and trust, OTA has moved from the periphery of the hot issues into
the center of most of those that involve technology.

The breadth of the congressional agenda linked to technology is over-
whelming. While many of OTA’s peers in academia and industry
despair at the thought of doing meaningful analysis on so many issues
within the short time available to us, Members and staff of Congress,
who must deal with far more encompassing issues and even shorter
times, often wonder why OTA seems to need so much time. Thus OTA
plays an intermediary role—between the perspectives of different
stakeholders in private and public sectors, and between levels of detail.
We must dig into the finer points of an issue in order to synthesize,
integrate and translate issues in terms of necessarily broad public policy
decisions.

The current pace of developments in science and technology is
astonishing, and may be accelerating. For example, recent progress in
science stretches from the megascale of understanding the universe,
the Sun, and the planet Earth, to the microscale of elementary particles,
crystals, exotic solids, and “living” molecules. These features seem to
stand out: First, the participants in this grand adventure now span the
globe; simultaneous, independent discovery by researchers in different
countries is now commonplace. The United States no longer dominates
the field. It competes for leadership and is successfully challenged in
numerous fields. This situation is not all bad, for it creates opportunities
for the United States to learn as well as teach in the international do-
main. Second, the rate at which many of the advances in basic science
are successfully converted to technology has never been faster, and this
is particularly the case in the United States and Japan. Third, this rapid
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conversion of knowledge into technology reinforces the great dilemma—
virtually all powerful new ideas can (and usually will) be used for both
constructive and destructive purposes. For example, the same computer
and electronics technology used to dramatically improve medical diag-
nosis or to help save billions of barrels of oil each year can be used
by a criminal to steal large sums of money or divert private informa-
tion on individuals which can threaten our basic liberties.

The complexity of society—the degree of interdependence between
people; the extent to which the “commons,” such as air and water, are
used; population density; rate of introduction of new chemicals and
forms of life; etc.—is also expanding around the globe. It therefore may
be that the governance to ensure freedom, justice, and care for the en-
vironment needs even greater insight in the future. Little wonder, then,
that the U.S. Congress is under constant pressure to deal with the grow-
ing number of policy issues related to science and technology.

The process of decisionmaking becomes particularly confusing when
the technical experts disagree. Most key questions of policy are, how-
ever, largely trans-scientific, not satisfied by purely technical answers.
Analysis can reveal the technical or economic impacts of a particular
course of action, but understanding the social and cultural impacts,
the most value-laden dimensions of major issues, requires interpreta-
tion of that analysis, the most difficult part of our legislators’ jobs. OTA
was created, in part, to provide an in-house, nonpartisan source of ex-
pertise for all committees so that conflicting views might be understood.
Thus OTA tries to set the facts straight, illuminate areas where strong
consensus exists, and to explain where and why knowledgeable experts
disagree. When it works, that process raises the level of the policy
debate. Analysis will continue as long as the issue is unresolved.

Criteria to measure success in OTA’s business are not as definitive
as the marketplace is for industry, or peer recognition is for scientific
research, But there are some figures of merit that stand out in evaluating
OTA'’s progress: How relevant to Congress are the issues being ad-
dressed? How accurate, comprehensive, and nonpartisan is the analy-
sis? How helpful is the content of the findings? How timely are the
results? Responses to these questions can be interpreted from the strong
interest shown by Committees and Members (we served over 64 com-
mittees and subcommittees in fiscal year 1984); resources provided OTA
to support its work (143 slots and $14.65 million were appropriated for
fiscal year 1984); requests for testimony and briefings (more than 75
in fiscal year 1984]; active support from the private sector, academia,
and public interest groups (about 1, zoo noncongressional experts helped
OTA in fiscal year 1984); and intense interest from a growing number
of foreign governments (in fiscal year 1984 we had high level visits from
23 different nations).

3885 0 - 8 - 2 : QL 3
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By these measures OTA seems to be doing fine. We understand that
we must—and should—earn our keep year-by-year. But it is particularly
gratifying that OTA is being utilized by such a diversity of committees
and that so much international attention seems to be focusing on this
small congressional investment in improving its understanding of com-
plex issues and opportunities in technology.
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The assessments carried out by OTA cover a wide spectrum of
major issues that Congress and the country are facing. A brief sum-
mary of each report published by the Office during the year* is
presented in this section. The reader is cautioned that these are
synopses of reports. They do not cover the full range of options
considered or all of the findings presented in any individual report.

Effects of Information Technology
on Financial Service Systems

Information processing and communication technologies, together
with consumer response and economic, legal, and regulatory factors,
have dramatically-transformed the ‘financial
service industry in the last 10 years and
challenged the premises of current Federal

Eﬂe]c_(::}:)r:oll"o‘;’;'z:""“ policies rooted in the 1930’s.
Financial Services Today’s financial service industry and its
Systems competitive structure differs markedly from

that of the 1970’s, and is expected to continue
changing at a significant rate at least through
this decade. Reliance on advancing technol-
ogies to deliver services and products such as
credit, deposit-taking, investment, and insur-
ance, has increased rapidly. Even the smallest
firms can afford the key technologies and can
compete with larger firms in providing so-

phisticated services.

Automated teller machine networks have reduced the significance
of geographic restrictions on the operations of banks, and have offered
opportunities for new entrants, such as food and merchandise retailers,
to the financial services industry. Systems providing access to funds
from virtually any place in the Nation, regardless of where they are
deposited, are now being developed and are likely to be in use in the
next few years. They will be based on advanced communication tech-
nologies including satellite relays, video cable, fiber optics and cellular
radio.

Banks, savings and loan associations, and credit unions probably will
concentrate on processing transactions and place less emphasis on
gathering deposits and providing financing. In the future, branches will

*Fiscal year 1984 (October 1983 to September 1984).
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be dominated by a variety of machines, with institutional personnel
serving more of an advisory role than actually handling customer trans-
actions. Many financial services will be delivered to customers at con-
venient locations, possibly on their business or home terminals, with
little need for visiting a provider’s office.

The rapid transformation of the structure of the financial service in-
dustry raises significant questions for Congress about whether much
of present public policy will be relevant and appropriate for an increas-
ingly automated industry. Although fundamental policy objectives such
as fostering institutional stability and integrity or protecting consumers
may remain the same as in the past, the focus of future regulation may
well have to be different.

policies that assume a specific structure of the industry or service
mix seem to be particularly vulnerable to unanticipated effects when
new technologies are introduced. For example, the assumption that only
banks would take deposits, and thus need regulation to protect
depositors, was undermined when firms other than banks used tech-
nology to offer similar services such as money market accounts.

Changes in the financial service industry will both benefit consumers
and create problems for them. New delivery systems are designed to
be more convenient, but consumers will have to be better informed to
understand and to choose among the wider range of available options
and services. Because financial service providers can now use price
as an instrument for competition, more and more services will be priced
explicitly. Consumers may be offered an increasing range of choice and
pay only for services used.

Though consumers may not perceive differences between the offer-
ings of various financial service providers, the existing legal/regulatory
structure does not always cover the activities of nontraditional pro-
viders. These unregulated services often do not provide the same pro-
tections to consumers.

Public policy issues stemming from the changing nature of the finan-
cial services industry involve access to services, system security,
privacy, and effects of fundamental changes now under way in the tele-
communications industry.

Despite broader choices for most consumers, some may find their
options more constrained. For example, pressures for electronically
transmitting payrolls directly into deposit accounts and the increas-
ing role of the credit card as evidence of financial responsibility are
making it difficult for individuals to avoid interaction with a financial
service institution. Yet, some people prefer not to deal with financial
institutions altogether, and others have not been accepted as custom-
ers. Lack of access to some electronic financial services may implicitly
limit or deny access to other goods and services. Over the long run,
guaranteed access to some minimal level of financial services maybe
essential for all people.
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Increasing use of electronic systems for delivering financial services
heightens potential threats to individual privacy. Existing law provides
some protection from intrusion on financial data by the Federal Gov-
ernment, but virtually none from the use of this information by States
and local governments or private parties and organizations. In addi-
tion, the privacy policies of some other countries are more stringent
than those of the United States. Restrictions on international transmis-
sion of data could lead to problems for American financial service firms
doing business overseas.

Recognition of the problems of system security and integrity is becom-
ing more widespread. It is clear that providers of financial services have
become so heavily dependent on information processing and telecom-
munication technologies that the failure of automated systems under
some circumstances could be very serious. However, the true magni-
tude of security problems is not known, and additional information is
needed before developing public policy alternatives.

Because telecommunications is a key component of financial serv-
ice delivery, fundamental changes now under way in the telecom-
munications industry will directly affect the price and the mix of fi-
nancial services that will be offered.

Technology Transfer to the Middle East

The report examines advanced technology transfers in five sectors
(petrochemical production, commercial aircraft support systems, nu-
{ clear power, medical services, and telecom-
munications) to six Islamic countries in the
Middle East (Algeria, Egypt, Iran, Iraq, Kuwait,
and Saudi Arabia). The U.S. portion of the
Middle East market for advanced technology
equipment and services is more likely to
shrink than expand, although U.S. companies
have maintained about 20 percent of the ma-
chinery and equipment market over the past
10 years. Middle Eastern buyers have in some
cases developed the capability to operate and
maintain imported advanced civilian technol-
ogies, but in most cases they have not yet sig-
nificantly adapted or developed these tech-

nologies.

Technology transfer: Although the experiences of the Middle East-
ern countries differ widely, all of them have faced significant problems
in effectively utilizing new technologies. Some success is seen in the
efficient operation of commercial aircraft by local workers, but tech-
nology absorption has been much more limited in the petrochemical
and nuclear sectors. Middle Eastern countries have attempted to im-
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prove their ability to utilize and bargain for imported technology
through policies that regulate business activities and develop local tech-
nical skills.

Technology trade: The value of machinery and equipment exported
by industrial countries to the Middle East increased from $2.2 billion
in 1970 to about $42 billion in 1982, an eightfold rise in dollars of con-
stant purchasing power. Western European and Japanese firms are
strong competitors with U.S. firms. Japan increased its share from 9
percent in 1970 to 23 percent in 1980, while West Germany maintained
a share of approximately one-fifth of the market and France saw its
share decline from 18 to 9 percent during the period.

Not only has the era of explosive growth in technology trade with
the region ended, but the U.S. share is also likely to decline for several
reasons. U.S. trade, which is centered on Egypt and Saudi Arabia, could
be adversely affected by the end of megaprojects, decisions by recipi-
ents to diversify suppliers, expanded U.S. export restrictions, or in-
creased export subsidization by other suppliers. The factors most
strongly influencing contract awards are the strategies of the firms sup-
plying technology, but policies of supplier governments (including
financing, export controls, and economic assistance) have also been
important in some cases.

Policy Options: Future prospects for U.S. technology trade depend
in part on choices facing U.S. policymakers. In the United States, ten-
sion between commercial and political interests has precluded the for-
mulation of a consistent approach to civilian technology transfer. Ja-
pan and some West European countries have emphasized economic
interests in their policies, which have generally supported technology
trade with the Middle East.

If U.S. policy makers decide to establish more consistent policies, a
number of approaches could be considered: 1) denying and providing
technology selectively in order to achieve political goals, z) decoupl-
ing commercial technology trade from political interests, and 3) pro-
moting commercial technology transfer.

If export controls on civilian technologies are expanded, potential
customers may be pushed toward other suppliers. But comprehensive
promotion of technology transfers would require considerable govern-
ment support. In order to establish a more consistent approach, pol-
icymakers would have to carefully balance commercial, economic
assistance, and political/strategic aims.

Major findings concerning technology transfer in the five sectors
follow.

1) petrochemical production—The Gulf States, with inexpensive
feedstocks and state-of-the-art technology, will be major petrochemi-
cals producers by 1990. Their exports are expected to account for ap-
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proximately 20 percent of commodity chemicals traded worldwide.
Western Europe and Japan will be most affected by the shifts in the
worldwide market, but U.S. firms can adjust by concentrating on pro-
duction of specialty and second-tier products.

2) Nuclear power—No nuclear power reactors are currently operat-
ing in the Middle East, nor are there likely to be any in operation before
the 1990s. The availability of hydrocarbons for power production and
the small size of electricity grids are among the factors limiting nuclear
power development in the region. Most of these countries have not com-
mitted themselves to nuclear power programs.

No Islamic country in the Middle East is likely to have the capability
to develop nuclear weapons on a wholly indigenous basis before 1990,
and most would find it impossible to do so before the turn of the cen-
tury. Proliferation of nuclear weapons would be most likely to occur
through the use of research reactors and small-scale enrichment and
reprocessing facilities to produce small amounts of weapons-grade
materials over a long period of time. Only a few have obtained sen-
sitive facilities which could be used to build nuclear weapons. In the
decade ahead, the prospects for nuclear proliferation will increase, as
indigenous capabilities are improved and as new suppliers who are not
parties to the Nuclear Nonproliferation Treaty enter the market.

3) Medical services—U.S. firms have been major suppliers of hospi-
tal management in Saudi Arabia, winning a 70-percent share of the $500
million market in 1981. U.S. firms have also been important suppliers
of medical equipment throughout the region. Yet, in the future, the mar-
ket share of U.S. firms in medical equipment may shrink unless im-
provements are made in after-the-sale service. While hospital manage-
ment will remain important in Saudi Arabia, the most pressing needs
in the Middle East will be for preventive and less-sophisticated health
care. AID health projects have contributed to improvements in Egyp-
tian health standards; programs providing specialized training and
retraining of medical personnel are needed throughout the region.

4) Commercial aircraft support systems—Technology absorption has
been comparatively extensive in this sector, as shown by the operat-
ing statistics (including safety) of Middle Eastern airlines, which re-
main on a par with major international airlines while local personnel
assume more functions. Sales of commercial aircraft and parts in the
Middle East were valued at over $1.8 billion in 1982. These sales often
determine the award of follow-up contracts for parts and service. Sales
of U.S. aircraft in particular have been limited by U.S. foreign policy
export controls.

5) Telecommunications—More than $3 billion in telecommunications
equipment has been sold in the Middle East annually, and Japan became
the major supplier by 1980. While U.S. firms have been major suppliers
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of advanced technologies such as satellite and multiplex equipment,
firms from Western Europe and Japan have provided most of the
telephone and telex systems, which have been the central focus of Mid-
dle Eastern telecommunication expansion. Demand for telecommunica-
tions equipment and services will continue to grow, as seen in cooper-
ation in Arabsat, a regional satellite telecommunications system.

U.S. Vulnerability to an Oil Import Curtailment:
The Oil Replacement Capability

If a large and protracted U.S. oil supply shortfall begins within the
next few years, the United States has the technical and manufacturing
capability to replace up to 3.6 million barrels
per day (MMB/D) of oil with other energy
supply and demand technologies within 5
SRSMLUSSULLRERUE Vears after the onset of the shortfall. This con-
RURUSRIAN clusion is based on OTA's analysis of current
manufacturing capacities and technical end-
user constraints, as well as peak historical
rates for installing various energy technol-
ogies; and it assumes a pre-shortfall oil de-
mand of about 16 MMB/D. (Current U.S. oil
demand is 15.8 MMB/D, of which 4.8 MMB/D
are net imports.)

Currently available technologies that can re-
place the largest amounts of oil are those that:
n ea etheeffi en of, and substitute alternative fuels for, oil used
for space and water heating, and steam production; and 2) increase,
through replacement of existing vehicles, the average fuel efficiency
of automobiles and light trucks on the road. The fuel substitution would
require, annually, about 2 trillion cubic feet of natural gas and 115 mil-
lion tons of solid fuels (coal and wood) at the end of the 5 years. All
of the added natural gas can be made available through increased effi-
ciency of natural gas use in buildings and industry.

A large and enduring shortfall and oil price increase would have
severe economic consequences for the United States, even with full
drawdown of the Strategic Petroleum Reserve and available private oil
stocks. The magnitude of the economic impacts of an oil shortfall, how-
ever, would vary substantially with the rate of investment in oil replace-
ment technologies. Analysis of a shortfall that reduces U.S. oil supplies
by 3 MMB/D indicates that if all of the lost oil were replaced over the
5-year period after a shortfall begins, the decline in the gross national
product would be 40 percent less than if only half of it were replaced
in that time. Further, employment losses would be 30 percent less and
oil price increases about half as much with the more rapid rate of
replacement as compared to the slower rate. In other words, to the ex-
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tent that the lost oil is not replaced through investments in replacement
technologies, oil consumption must be lowered through reduced eco-
nomic activity and personal consumption.

If the economy remains relatively stable and strong, rapidly rising
oil prices following onset of a shortfall could provide sufficient incen-
tive to invest in oil replacement technologies at the maximum rate. A
stable, strong economy lowers the risk and increases the profitability
of such investments, and faster oil replacement improves prospects for
stability and growth of the economy. However, any number of factors—
investor uncertainty about future oil supplies and economic conditions,
capital shortages, unfamiliarity with alternative fuels technologies, price
controls on natural gas, etc.—could limit these investments.

In view of the uncertainties about the market response to an oil short-
fall, the importance of a stable economy and the difference in economic
impacts associated with a rapid versus a slower response, it may be
necessary to stimulate investments in oil replacement technologies in
order to minimize the economic damage resulting from a shortfall. Al-
though rapid deployment could be achieved without government-man-
dated conversion of production facilities to supply the oil replacement
technologies, advanced planning by Federal and State governments is
necessary. A system to monitor directly the rate of investment in oil
replacement technologies and the quantity of oil replaced also would
have to be established and functioning prior to the onset of a shortfall.

A variety of incentives ranging from information and technical assist-
ance, to economic incentives and regulation could be used, as needed,
to stimulate investment. Economic regulations that inhibit investment
in replacement technologies (e.g., electric utility fuel adjustment clauses
and certain price controls) may also have to be removed or modified.
For these measures to be most effective, however, a decision would
have to be made at the highest level that the Government will intervene
if the market is overly cautious. Uncertainty must be removed from
the investment climate, and clear signals about the need for investment
would be required.

In the longer term, declining domestic oil production, accompanied
by an expected shift away from oil uses for stationary direct heat, will
increase the Nation’s vulnerability to an oil shortfall. This will occur
even if all stationary uses of fuel oil are replaced by alternative fuels
and conservation because the decline in domestic oil production is ex-
pected to occur at an even greater rate. Only by relying more heavily
on coal and biomass for chemical feedstocks, increasing efficiency of
natural gas use and in all modes of transportation, and producing syn-
thetic transportation fuels in addition to accelerating the replacement
and conservation of stationary uses of oil, can the Nation expect to sig-
nificantly reduce its vulnerability to an oil shortfall over the next few
decades.

3885 0 - 8 - 3 , Q.3
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Airport System Development

Events in recent years—airline deregulation, the air traffic controllers’
strike, and the growth of air travel in a resurgent economy—have
focused attention on problems of airport ca-
" pacity. Lack of capacity at major airports,
notably during peak travel periods and ad-
verse weather, has been cited as a significant
cause of delay and rising costs in providing
air service.

Airlines and other users of major airports
have called on the Federal Aviation Admin-
istration and local airport authorities for re-
lief of immediate problems and assurance that
adequate facilities will be available to accom-
modate long-term growth in air travel. The
OTA study examines technological, economic,
and managerial approaches that could be
taken to increase capacity and reduce delay at airports.

Technological methods to augment airport runway capacity include:
1) more accurate radar for use in terminal areas, 2) more precise guid-
ance for landing in reduced visibility, 3) improved air traffic control
systems to smooth and regulate traffic flow, and 4) methods to detect
and monitor wind shear and wake turbulence.

These technologies, especially if coupled with reduced aircraft separa-
tion standards and revised rules for use of multiple runways, could in-
crease capacity by as much as 30 percent at some airports during
adverse weather, when the rate of operations is reduced from that at-
tainable in good visibility. Benefits would vary considerably from site
to site since they depend on airspace geometry, runway layout, traffic
mix, and prevailing weather conditions. On average, the increase in
capacity is likely to be much smaller, probably in the range of 5 to 10
percent. These increases should not be dismissed as insignificant; they
would lessen delay where and when it is most likely to occur—at ma-
jor airports in bad weather—and so would benefit a large humber of
passengers.

Another approach would be to build new airports to absorb growing
demand. In most cities, however, this is impractical because of scar-
city of land, high costs of development, and community concern about
noise and land use. OTA found no metropolitan area actively planning
to build a major new airport, and it is unlikely that more than one or
two such airports will be built before the end of the century.

Building new facilities and developing new guidance and control sys-
tems are becoming increasingly difficult and yield diminishing capac-
ity gains. Adequate future capacity cannot be assured by technology

&.-===
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alone, and it is important to explore approaches that make more effec-
tive use of what is already in place—selectively upgrading existing fa-
cilities and exploiting surplus capacity at other nearby airports in the
region. Two promising solutions of this sort are separate short runways
for small aircraft at major air carrier airports and “reliever” airports
for general aviation at convenient locations elsewhere in the metro-
politan area.

Much of the delay at airports stems from overscheduling of airline
flights in morning and early evening hours and the tendency of gen-
eral aviation to concentrate at these same times. Building new facil-
ities to accommodate these high peaks of demand is often self-defeating
since the additional capacity simply results in more peak-period de-
mand and creates the need for more, increasingly expensive, capital
investment. An alternative, less capital-intensive, approach is demand
management to alter patterns of airport use so that demand can be ac-
commodated within existing capacity.

Two basic methods can be used to manage demand: 1) setting land-
ing fees according to the time of day or level of demand, and 2) regula-
tory or administrative actions to limit the number or type of flights that
will be accommodated. Either approach would have the same general
effect—demand would be spread more evenly throughout the day,
thereby eliminating costly investments in facilities needed only at peak
periods, but idle the rest of the time.

Delay on the landside—in the terminal building and on roads leading
to the airport—is as common as airside delay, and equally costly and
inconvenient to passengers. In general, the solution to landside prob-
lems is not new technology, but better planning and coordination
among the various Federal, State, and local agencies, which often have
overlapping jurisdictions and conflicting priorities.

In cooperation with the Congressional Budget Office, OTA examined
the financial condition of U.S. airports and found few funding prob-
lems at the top 71 airports that collectively serve over 90 percent of
airline passenger traffic. These airports are in good financial condi-
tion and enjoy sufficient, often ample, revenues to assure their credit-
worthiness in the municipal bond market. There has never been a de-
fault on an airport bond issue-an unblemished record that further
enhances airports’ reputation as soundly financed and managed enter-
prises. Availability of capital for improvement at major airports is not
a significant obstacle, and the locations facing the greatest problems
of congestion and delay appear able to finance needed capital in-
vestments with only minimal Federal support.

The major issues surrounding the current Federal role in airport de-
velopment concern the level and purpose of capital grants to airports,
the criteria of eligibility, and the administration of the program. As alter-
natives to present policy, OTA examines various ways to retarget Fed-
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eral funds and to shift some administrative and fiscal responsibility for
airport improvement programs to the State and local levels.

OTA also addresses the question of Federal, State, and local airport
planning and provides background information to help evaluate the Na-
tional Plan of Integrated Airport Systems, to be issued by the Federal
Aviation Administration in September 1984. The major finding with
regard to planning is that there is a need to look at airports from a re-
gional and multimodal perspective, seeking ways to weld them into the
overall transportation network. This entails balancing the use of re-
gional airport facilities, reducing the cost and inconvenience of access
to airports from within the metropolitan area, and promoting better
connection between air and land modes of transportation.

Technology, innovation, and
Regional Economic Development

High-technology industry is so difficult to define, and so interdepen-
dent with other sectors of the economy, that to define Federal policy
for regional development based on distinc-
[ J tions between “high technology” and other

sectors would be artificial and possibly mis-
leading. High-technology industries are ex-
and Reglonal Economic pected to grow somewhat faster than overall
Development employment over the next 10 years, but be-
( 7 cause of their relatively small employment
' base they will directly account for only a small
fraction of total employment growth. Their
largest employment impacts are likely to come
i through the diffusion and widespread applica-
. J tion of their products by other industries,
2 “smokestack” and services alike.

High-technology industries are more signif-
icant from the local perspective because of their impacts on employ-
ment and development in particular communities. Over the past 10 or
20 years a few regions, notably California’s Silicon Valley and Massa-
chusetts’ Route 128 have developed strong local economies based on
concentrations of microelectronics and computer firms. Today’s high-
technology industries seem to be spreading more widely across the Na-
tion, and new development opportunities are being opened by advances
in emerging technologies like robotics and biotechnology. Moreover,
advanced manufacturing technologies are creating new opportunities
for basic industries and the regions where they are concentrated.

The growing competition for high-technology industries has gener-
ated hundreds of initiatives by State and local governments, univer-
sities, and private sector organizations. These groups see their high-
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technology efforts as logical extensions of traditional economic devel-
opment activities. Most of the programs are designed to encourage
technological innovation and local business development, by mobilizing
resources or removing barriers in six general areas:

. research, development, and technology transfer;
. human capital, including education and training;
entrepreneurship training and assistance;
. financial capital,;
physical capital; and
. information gathering and dissemination.

These initiatives are too recent and too varied to evaluate systemat-
ically, but in many regions they have resulted in new linkages between
government, university, and industry. Experience suggests that these
initiatives are more likely to succeed if they build on existing indus-
tries and available resources. For most communities, the greatest
opportunities may lie in encouraging business development and tech-
nological innovation from within, rather than trying to attract high-
technology businesses from other regions. From a national perspec-
tive, these State and local efforts may also contribute to the produc-
tivity and competitiveness of the entire U.S. economy if they can
increase the national level of R&D or quicken the pace of commerciali-
zation and diffusion of new technologies.

Federal policies have contributed to State and local high-technology
initiatives in the past, usually as an indirect result of attempts to achieve
broader national goals and purposes. For example, innovation-oriented
policies—those intended to promote R&D and technological change at
the national level—often have significant impacts on economic devel-
opment in particular regions. Similarly, community and economic
development programs—such as block grants, business assistance, and
education and training programs—have sometimes provided the re-
sources for innovative State and local initiatives. Recent changes in
Federal policy, such as the treatment of capital gains and joint venture
R&D, promise to create a better climate for regional high-technology
initiatives.

OTA finds no compelling evidence that an extensive new Federal ef-
fort, specifically targeted on this aspect of economic development,
would be necessary to promote regional high-technology development.
However, changes that have been proposed to achieve broader national
objectives might provide additional indirect benefits to the extent that
they increase Federal awareness of and support for State and local ef-
forts. Better information about the regional impacts of Federal pro-
grams, the effectiveness of State and local initiatives, and the regional
implications of technological change would be useful to Federal, State,
and local groups alike. Improved coordination, among existing Fed-
eral programs and with State and local mechanisms, would also be ef-
fective in promoting innovation and economic growth through regional
high-technology development.
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Medical Technology and Costs of the Medicare Program

The use of medical technologies, such as drugs, devices, and medi-

cal and surgical procedures, has significantly affected Medicare costs.

Payments for each enrollee rose 107 percent

) between 1977 and 1982 —an average of 19 per-

Medical Technology and Codis of  cant per year. Although inflation is primarily

THE MEDICARE PROGRAM ' responsible, nearly one-third of the increase

is related to medical technology—both from

expanded use of services (25 percent) and

from increases in medical prices above the

' ‘ general inflation rate (3 percent).

—M’i}“ﬂﬂﬂ—— An important influence on the adoption and

— ) TN\ use of medical technologies is the Medicare

< ' program itself, in part because of its size and

scope and in part because other third-party

w === payers often follow its example. Thus, changes

in ‘Medicare policies could restrain the growth

in Medicare costs by influencing the adoption and use of medical tech-
nology.

OTA presents Medicare policy options for Congress in four areas:
1) coverage of specific technologies; 2) payment to hospitals; 3) pay-
ment to physicians; and 4) approaches to changing incentives, for the
adoption and use of technologies, that do not directly involve Medi-
care payment (e.g., encouraging the development of alternative cost-
effective health care delivery systems).

Medicare’s coverage policy for specific technologies can influence
hospitals’ decisions about purchasing expensive medical technologies
such as diagnostic imaging equipment. Costs could be contained by
limiting coverage for certain technologies to selected providers or sites;
considering cost as a factor in coverage decisions; providing interim
coverage in exchange for data on efficacy, safety, and costs of emerg-
ing technologies; and improving the implementation by Medicare con-
tractors of national coverage decisions.

Changing coverage policy alone is likely to be of limited value in con-
taining Medicare costs, because of the large number of medical tech-
nologies being developed or used and the decentralized administration
of the Medicare program.

Medicare’s hospital and physician payment policies have more im-
pact on the adoption and use of medical technologies than its other
policies. From 1966 until 1983, Medicare operated under a retrospec-
tive, cost-based reimbursement system which provided little incentive
for hospitals to limit expenditures on medical technology.
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The hospital payment system was significantly changed by the Social
Security Amendments of 1983 (Public Law 98-21) which established
a prospective, per case hospital payment system based on Diagnosis
Related Groups (DRGs). With DRG payment, hospitals receive a spe-
cific amount of money for each patient, based on diagnosis, regardless
of the amount or type of services the patient receives.

Four possible changes in Medicare hospital payment, not mutually
exclusive, include: the use of alternative prospective payment meth-
ods and modifications of the DRG system; changes in capital payment
methods; contracting with selected hospitals; and increased patient cost-
sharing for hospital services.

Thus far, Medicare’s DRG payment system extends to inpatient oper-
ating costs alone, and capital costs continue to be reimbursed on a cost
basis. Continuing this method of capital payment provides an incen-
tive for hospitals to adopt expensive equipment that reduces operat-
ing costs even though the total cost per case may be greater.

Any cost-containment effort must acknowledge that individual phy-
sicians play a central role in determining what services are provided
to patients in hospitals and other settings. Medicare payment methods
can influence physicians’ incentives for the use of medical technologies.
Two possible changes are: adopting fee schedules or caps on physi-
cian payments; and requiring beneficiaries to assume more of their
health care costs, either by increasing cost-sharing or reducing the types
of benefits that Medicare will cover. Changing Medicare’s assignment
policy, which currently allows physicians to decide whether to accept
Medicare payment as full payment, would strengthen the implemen-
tation of the other changes, although it might discourage some physi-
cians from treating Medicare patients.

Alternative approaches to encourage the appropriate adoption and
use of medical technologies, and ultimately save costs, include two gen-
eral policy mechanisms: fostering competitive behavior by providers;
and administrative changes in Medicare (e.g., merging Medicare’s pro-
grams for hospital insurance and for supplementary medical insurance).
For example, policies that encourage the use of alternative sites of health
care delivery stimulate competition.
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International Cooperation and Competition
in Civilian Space Activities”

The space programs of Western Europe and Japan have made enor-
mous technical and organizational advances over the last decade, but
the United States has not fully adapted to
these changes. In addition, the U.S. Govern-
ment has not effectively involved private in-
vestment in space, except in satellite commu-
nications.

Changing conditions in the political, eco-
nomic, and technical aspects of civilian inter-
national space activities raise four major con-
cerns for Congress:

International competitiveness in space tech-
nologies: Although the United States still leads
in space research and development, Western
Europe and Japan are marketing space-related
goods and services in direct competition with
the United States. Among other items, Western Europe has developed
the Ariane launch vehicle and the SPOT land remote sensing system.
Japan competes in selling ground stations for satellites, and is devel-
oping an ocean remote sensing system.

Role of the U.S. private sector: High capital cost and high techno-
logical and economic risk inhibit private investment in space. If future
Government policies are well-designed to foster private sector commer-
cialization of space technology, market developments could lead to a
wide array of commercial space applications by the 1990s.

Access of U.S. firms to international markets: Large parts of the in-
ternational market for satellite communications equipment and virtually
all of the international market for services are closed to international
competition. Where open competition exists, U.S. technology continues
to dominate the market.

Efficacy of U.S. participation in international cooperative space proj-
ects: U.S. cooperative space projects continue to serve important po-
litical goals of supporting global economic growth and open access to
information, and increasing U.S. prestige. Such cooperation should con-
tinue to involve the developing countries, especially because they are
becoming a significant market for space-related goods and services.

*Summary completed July 1984; full report will be published early 1985.
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OTA examined space science and several space technologies at dif-
ferent stages of Government operational status or commercial devel-
opment:

® Space Science-Cooperation in space science continues to be a ma-
jor source of cultural, economic, political, and social benefits for
the United States. However, the major driving force behind coop-
eration is the prospect of sharing costs. Although the United States
leads generally in space science, it will face increased competition
in certain subfields from the European Space Agency (ESA), Ja-
pan, and the U.S.S.R. Because of limited resources, the United
States must remain cooperative in space science to remain com-
petitive.

® Space Transportation-The entry of ESA’S Ariane booster into the
international launch vehicle market, and the U.S. private sector’s
interest in selling launch services, require the U.S. Government
to reassess its traditional role as sole provider of launch services.
Current pricing policy for the Shuttle discourages competition from
the U.S. private sector launch industry. Yet, raising prices might
discourage the private development of manufacturing or other uses
of space.

e Satellite Communications—Since private investment dominates
this sector, issues of economic regulation and international trade
are paramount. The U.S. Government must decide whether to al-
low U.S. firms to own transatlantic communications satellites in-
dependent of INTELSAT; * how vigorously to support the entrance
of the U.S. firms into overseas service and equipment markets; how
much to spend on research and development to keep U.S. com-
munications satellite technology competitive; and how best to fur-
ther U.S. telecommunications and foreign policy objectives at the
International Telecommunication Union’s 1985 ORB’85 meeting
on the geostationary orbit.

® Remote Sensing From Space—By 1990, Canada, ESA, France, Ja-
pan, and perhaps the Soviet Union expect to deploy ocean or land
remote sensing systems. The United States may increase its
competitiveness in land remote sensing by transferring Landsat
to private hands. However, successful transfer will require a siz-
able subsidy until a sufficient data market emerges. Joint construc-
tion of an international polar orbiting meteorological satellite sys-
tem with other countries may be desirable.

*International Satellite Communications Organization.
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. Materials Processing in Space-More basic and applied research
is needed to determine the economic feasibility of manufacturing
commercial products in space. Until international commercial
competition arises, Europe and Japan should be viewed as valu-
able partners for international cooperation in materials process-
ing research.

As the U.S. private sector becomes more involved in space activi-
ties, several Government agencies in addition to the National Aero-
nautics and Space Administration (NASA) will have a broader role to
play in the overall direction of the Nation’s space policy. NASA, by
itself, is not well-equipped to choose technologies for commercial ex-
ploitation or to foster the creation of new commercial technologies. Gov-
ernment decisions about commercial space activities must be based on
information from industries about domestic and international markets.
These decisions must therefore involve, in addition to NASA, agen-
cies versed in domestic commerce and regulation, international trade,
and foreign affairs.

The National Commission on Space, authorized in Public Law 98-
361, * could help develop a national consensus on the long-term goals
and objectives of the U.S. space program, with input from all interested
Government agencies as well as from the private sector.

e Passed by Congress on June 28, 1984, and signed by the President on July 16, 1984.
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Acid Rain and Transported Air Pollutants:
Implications for Public Policy

THE PROBLEM

Acid rain, ozone, and fine particles such as airborne sulfate are en-
dangering U.S. resources. These air pollutants have harmed lakes and
streams, lowered crop yields, damaged man-
made materials, decreased visibility, and may
be threatening forests and even human health.

However, finding an equitable solution is a
major policy challenge. Controlling these pol-
- |utants will involve substantial costs—higher
electricity rates, and in some cases, fewer jobs
: for miners of high-sulfur coal and financial
strain to utilities and industries.

Until recently air pollution was considered
to be a local problem. Evidence now indicates
that winds carry air pollutants hundreds of
miles, often crossing State and national bound-
aries. For example, sulfur pollutants that are
deposited over most of the Eastern United States, have typically trav-
eled about zoo to 600 miles. These “transported” air pollutants are not
directly covered by the Clean Air Act, the main Federal air quality law.

OTA has synthesized what is known about pollutant emissions,
movements, and effects, and presents estimates of potential damage
to resources if pollutant emissions are not curtailed. In addition, OTA
focuses on the public policy implications of the acid rain problem-
the geographic distribution of risks and costs, as well as the potential
effectiveness of various control options.

Acid deposition, commonly called “acid rain,” occurs when sulfur
dioxide and nitrogen oxides-released primarily from burning of fossil
fuels—return to the earth as rain, snow, fog, dew, and as dry particles
and gases.

Acid deposition is high in most of the States east of the Mississippi
as far south as Tennessee and North Carolina. Enough acid pollution
is deposited throughout this area to harm aquatic life in lakes and
streams located in geologically sensitive watersheds. OTA estimates
there are about 3,000 lakes and 20,000 miles of streams, scattered
throughout the Eastern United States, that are extremely vulnerable
to acid deposition or already are acidic.

Also, sulfur pollutants accelerate the deterioration of many economi-
cally important materials, including iron and steel, zinc, paint, and
stone. Sulfate particles in the air are the single greatest factor in re-
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ducing visibility in the Eastern United States, responsible for about half
of the decrease in visibility annually and even more during the summer.

Though research on the effects of current levels of airborne sulfates
and other fine particles on human health is not yet conclusive, there
is a reasonable risk that these pollutants may increase mortality rates
by a few percent. Some researchers believe there is a negligible effect
while others find a significant association, primarily among people with
cardiac and respiratory problems.

Ozone is produced when nitrogen oxides interact with hydrocarbons.
High ozone concentrations extend from the mid-Great Plains States to
the East Coast, overlapping much of the region exposed to high levels
of acid deposition. Ozone is causing about a 6 to 7 percent loss of U.S.
agricultural productivity, overall. Reducing ozone to natural back-
ground levels would increase yields of corn and wheat by a few per-
cent, soybean yields over ten percent and peanut yields by one-fourth.

Over the past 20 to 30 years, productivity of several species of trees
has decreased in parts of the Eastern United States and Europe where
high levels of air pollution prevail. Acid deposition, ozone, or a com-
bination of both, as well as other stresses, such as climate fluctuations
and disease, are being investigated as possible contributors to this
problem.

During 1980, about 27 million tons of sulfur dioxide and 21 million
tons of nitrogen oxides were emitted in the United States. Approx-
imately 80 percent of the sulfur dioxide and 65 percent of the nitrogen
oxides came from the 31 States bordering on or east of the Mississippi
River. If energy use patterns and current laws do not change, both sulfur
and nitrogen pollutants will remain high for at least the next half
century—long enough to be significant to natural ecosystems.

Most of the control programs proposed in recent sessions of Con-
gress have aimed at reducing sulfur dioxide emissions by 8 million to
10 million tons per year below 1980 levels. This level of reduction is
likely to protect many sensitive aquatic resources in most areas. Risk
of damage to forests, agriculture, materials and health would be re-
duced, and visibility will improve. However, in areas receiving the high-
est levels of deposition, some damage may still occur.

Such programs, however, are not without cost. Electric utilities ac-
count for about three-fourths of the sulfur dioxide emitted in the East-
ern United States. Therefore, electricity consumers would ultimately
pay a large share of the costs of an emissions control program. Electri-
city rates would increase an average of 2 to 5 percent—rising as high
as 10 to 15 percent in a few Midwestern States under the more stringent
proposals. If restrictions are not placed on control methods, about
20,000 to 30,000 jobs could shift from Eastern high-sulfur coal produc-
ing regions to Eastern and Western regions that mine low-sulfur coal.
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CONGRESSIONAL OPTIONS

Transported pollutants pose a special problem for policymakers:
balancing the concerns of those who bear the risk of damage with those
who will pay the costs of control. Scientific uncertainty about many
aspects of the problem complicates the decision of whether or when
to control. Unfortunately, additional scientific research will not pro-
vide an unambiguous answer in the near future, nor will it ever resolve
value conflicts.

Four approaches for congressional action on acid deposition and
other transported air pollutants are discussed in the report:

< Mandating emissions reductions w further control the sources of
transported pollutants.

. Liming lakes and streams to mitigate some of the effects of acid
deposition.

< Modifying the current Federal research program so it provides
more timely guidance for congressional decisions.

. Modifying existing sections of the Clean Air Act to enable the Envi-
ronmental Protection Agency, States, and countries to more effec-
tively address transported air pollutants.

Legislation to address the problem of transported air pollutants could
include options from any combination of the four approaches.

If Congress chooses to further control pollutant emissions, a num-
ber of interrelated choices must be made, including which pollutant
emissions to reduce, from what sources and regions, by how much,
and over what time period. Congress must also choose methods to im-
plement the reductions, allocate the costs, and address any undesired
secondary consequences of the emissions controls.

Sulfur dioxide would logically be included in any control program,
since sulfur compounds contribute twice as much as nitrogen com-
pounds to acidic rainfall in the Eastern United States and are more
strongly implicated with adverse effects. Because most of the air pol-
lutants are emitted and deposited within a 20- to 30-State area of the
Eastern United States—with sensitive resources distributed through-
out—any control program must at least encompass this area. For a na-
tionwide control program, both sulfur dioxide and nitrogen oxides
should be considered.

A modest sulfur dioxide control program—eliminating 2 million to
5 million tons per year—could be achieved for about $1 billion per year.
This would offset expected emissions increases from utility and indus-
trial growth, and might decrease emissions by a few million tons by
2000.

A large-scale program, reducing emissions to 8 million to 10 million
tons below 1980 levels, would cost about $3 billion to $6 billion a year.
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Such emissions reductions would protect many sensitive resources,
though some risk of damage would still be present. If larger reductions
in emissions are desired, costs will increase markedly.

While the “polluter pays” philosophy is the traditional approach to
environmental regulation, some have suggested that the costs of con-
trol be spread to a larger group through such mechanisms as a tax on
electricity or emissions. This would lighten the financial burden to the
heavily industrialized Midwest. To minimize shifts in coal-mining jobs,
controls that allow continued use of high-sulfur coal could be subsidized
or mandated. Direct control costs, however, could increase by as much
as 25 to 50 percent.

Environmental Protection in the
Federal Coal Leasing Program

The basic framework of the Federal coal leasing program—the leg-
islative mandates and the concept of a tiered structure of land use plan-
ning, activity planning, and mine permitting—
is still workable and capable of ensuring envi-
ronmental protection. However, recent policy
shifts which accelerated the rate at which
tracts were made available for lease, and other
changes in the program’s regulations—while
not producing any evidence of “fatal flaws”
& that would totally preclude mine development
on recently leased tracts—have increased the
risk of adverse environmental impacts if some
of those tracts are developed.

An environmentally (and economically)
sound leasing program is an important part
= of the Nation’s energy future and of public
land management policy. Unless reasonable public expectations about
“soundness” are satisfied, however, the likelihood of an effective and
predictable Federal coal leasing program will be reduced. In particu-
lar, the planning processes during which tracts are continuously
evaluated for their acceptability for leasing have become too unpredict-
able and unsystematic to assure compliance with the environmental
mandate.

Further, the high leasing rates of the past 3 years have taxed the re-
sources of the Bureau of Land Management (BLM)—already strained
by field personnel rotations that have resulted in a loss of “institutional
memory" -beyond the point where they could adequately assess the
suitability of the tracts proposed to be offered. As a result, data and
analyses have been inadequate for making fully informed decisions
about the environmental compatibility of the tracts.




Section I/—Year in Review .27

Recent actions by the Department of the Interior to review the leas-
ing program are a positive step forward. However, OTA has identified
a number of measures that could help ensure environmental protec-
tion and compliance with the existing statutory mandates, maintain
a predictable and stable leasing process, and restore public confidence
in the leasing program. These measures are:

1.

Reduce and stabilize leasing rates to make the land area to be
evaluated in a given period of time more manageable, and allow
all participants in leasing, including the industry and affected
communities, to plan more effectively.

. Decentralize decisionmaking authority on tracts and tonnages to

be offered and their scheduling to the Regional Coal Team or BLM
State Office level, and reorganize leasing regions to match State
boundaries.

Improve the effectiveness of public participation in planning and
development activities, accommodating the concerns of special
groups such as Indian tribes, States and communities, and farmers
and ranchers.

. Complete adequate Resource Management Plans by BLM (and the

Forest Service), coordinating more closely with other Federal
agencies, and with State and local plans to ensure that coal leas-
ing does not undermine the goals of other programs.

Improve data and analyses that support planning and leasing
decisions.

Incorporate guidelines and standards for the adequacy of pre-sale
data and analyses into the program regulations for all stages in
the leasing process.

7-Develop a workable threshold concept for estimating cumulative

8.

9.

10.

impacts and include it in the regulatory requirements for eval-
uating tract acceptability during land use planning and tract rank-
ing, as well as in the environmental impact statement.

Establish policies and procedures for effectively using lease ex-
changes to protect environmentally sensitive tracts.

Evaluate policies and procedures for leasing split estate coal lands
(where the Federal Government does not own or manage the
surface).

Evaluate procedures for environmental assessment of Preference
Right Lease Applications to determine if they provide adequate
environmental protection and are consistent across regions.
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Computerized Manufacturing Automations:
Empl oyment , Education, and the workplace

Increased use of computer-based automation in manufacturing will
aggravate regional unemployment. It can improve manufacturing pro-
ductivity, product quality, and working con-
ditions. It might have an enormous long-term
impact on the number and kinds of jobs avail-
| able, but it will not generate massive nation-
wide unemployment over the next decade.

In the near term, automation’s employment
effects will be concentrated principally in the
East-Northcentral and Mid-Atlantic regions
and among certain occupations, such as, metal-
working machine operators.

Use of automation will gradually alter the
mix of occupations and skills needed by man-
ufacturers, and may consequently limit the
mobility of manufacturing employees. In ad-
dition, automation equipment producers employ proportionately fewer
production workers than do traditional metal-working industries. Many
production workers may not have the skills to move from jobs where
automation is used to jobs where it is produced. Thus, there is an im-
mediate need for retraining and job counseling geared to affected per-
sons and regions.

In the long run, overall demand will rise for engineers, technicians,
maintenance personnel, senior managers, and technical sales and sup-
port staff. Demand will fall for machine operators, laborers, lower and
middle managers, and clerical personnel.

Use of automation is likely to improve physical working conditions,
but its effect on psychological aspects of work will depend on how the
technologies are implemented. For example, automation has had neg-
ative effects such as decreasing employees’ degree of autonomy and
creative input. On the other hand, automation could also improve jobs
by increasing the variety of tasks and challenges. U.S. exploration of
automation’s effects on working conditions has barely started.

The new types of automation that include the use of computer and
communications technologies are becoming increasingly common, but
most manufacturers have only begun to explore their potential. The
reasons for this include lack of standard techniques for programing
and linking computerized devices, high costs of capital, lack of know-
how, and, in particular, organizational resistance to change.

New approaches to education, training, and career guidance will be
needed to accommodate long-term changes in skill requirements. Suc-
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cessful programs have involved close cooperation between educators,
industry, labor, and government,

A strong foundation of basic reading, science, and mathematics skills
appears increasingly important for all occupations, but estimated levels
of functional illiteracy suggest that many prospective employees will
not have that foundation.

The lack of appropriate curricula, shortages of equipment and tech-
nical faculty, and other factors suggest that on the whole, the U.S. in-
structional system may not now be geared to accommodate potential
demands for skills relevant to an age of programmable automation. In
addition, few companies or institutions help workers develop the multi-
ple skills often needed for successful use of programmable automation.

There is a wide range of policy options for Congress to consider. Con-
gress could choose to continue current Federal roles. Alternatively, fur-
ther actions could be taken to: strengthen computerized automation
research and development (especially in areas of generic research,
human factors, and standards); raise employment levels and facilitate
mobility among occupations and jobs; assure that automation enhances
working conditions or guards against downgrading of working condi-
tions; and make the instructional system more resilient and responsive
to demands arising from the spread of automation and the changing
occupational mix. The overall success of automation-related policy will
depend on the health of the economy and the broader context of
macroeconomic policy.

Whatever the level of Federal involvement, the most effective strat-
egy would balance actions regarding technology development, work-
ing conditions, and employment and training. The uses and impacts
of automation are only beginning. It is essential that planning for the
future start now.
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Wetlands: Their Use and Regulation

Although the overall rate at which the Nation’s wetlands are being
converted to other uses is not alarming, the continued incremental con-
version of wetlands, especially in certain in-
land regions of the country, may have signif-
icant adverse ecological effects over the next
few decades.

Over the next several years, the Federal
Government could improve ongoing efforts to
manage the country’s remaining wetlands and
avert many of these adverse effects. First, the
Federal Government could continue or accel-
5 erate its ongoing mapping of wetlands, em-
" phasizing those areas under the greatest de-
. velopment pressure. Next, after mapping has

. been completed in a given region, wetlands
” could be categorized according to their rela-
tive values by policymakers in cooperation with regional groups. Third,
existing wetland policies and programs could be tailored or adjusted
based on the values of different wetlands. For example, higher value
wetlands covered by the 404 program could be more stringently regu-
lated and lower value wetlands less so. And finally, Congress could
broaden the scope of different wetland programs (e.g., regulation, ac-
quisition, leasing, etc.) to include the full range of wetland values, rather
than continuing to focus on single values, such as wildlife habitat.

In the near-term, Congress may also wish to provide additional pro-
tection for higher value wetlands that may be subject to agricultural
conversion. This could be done through acquisition or easements from
the Interior Department’s Fish and Wildlife Service, or through leases
from the Agriculture Department’s Water Bank Program. Acquisition,
easements, and leases can provide comparable levels of protection; but,
for a given level of funding, many more wetlands can be protected with
leases than with easements or acquisition. However, leases only pro-
vide temporary protection.

To improve its future policymaking capability, more federally sup-
ported research is needed for further assessment of the ecological sig-
nificance of additional wetland conversions. And Federal support could
be continued for ongoing efforts to determine recent wetland trends
and the effect of major policies and programs on wetlands use. Finally,
a coordinating mechanism, such as an interagency working group,
would help to ensure that all required activities are accomplished in
a timely manner.

Existing Federal policies often affect wetlands in opposing ways.
Some policies encourage conversions. For example, tax deductions and

WETLANDS nHER
USE AND REGULATION
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credits can significantly reduce wetland conversion costs for farmers.
Others, such as regulatory and acquisition programs, discourage con-
versions. The U.S. Army Corps of Engineers’ regulatory program, estab-
lished by section 404 of the Clean Water Act, provides the major ave-
nue of Federal involvement in controlling the use of wetlands by
regulating discharges of dredged or fill material into wetlands.

For those activities that come under regulation by the Corps, annual
conversions are reduced nationwide by about 50 percent, or about
50,000 acres of wetlands per year, primarily through project modifica-
tions. Because most activities that occur in coastal wetlands are regu-
lated by the Corps and/or State wetland programs, coastal wetlands are
reasonably well-protected. However, many activities, such as excava-
tion, clearing, and drainge for farming, are not regulated by either the
Corps or most State wetland programs. These activities were respon-
sible for the vast majority of past conversions, especially in inland areas,
where 95 percent of the Nation’s wetlands are located. Therefore, in-
land, freshwater wetlands are generally poorly protected.

Over the past zoo years, 30 to 50 percent of the wetlands in the lower
48 States have been converted to other uses. Between the mid-1950’s
and mid-1970’s, wetland conversions occurred at a net rate of about
550,000 acres per year. This is equivalent to an annual loss of about
one-half of 1 percent of the remaining wetlands. About 80 percent of
these losses were due to agricultural conversions. Current rates of agri-
cultural drainage suggest that national conversion rates have declined
to about 300,000 acres per year.

Vegetated wetlands—marshes, bogs, swamps, and tundra—comprise
about 5 percent, or 90 million acres, of the lower 48 States, and nearly
60 percent, or more than 200 million acres, of Alaska. In addition to
their recreational benefits and esthetic qualities, these natural areas can
provide valuable ecological services such as fish and wildlife habitat,
water quality improvement, erosion control, flood control, and food
chain support. On the other hand, some wetlands can be converted to
other uses by development activities, including agriculture, port ex-
pansion, mining, oil/gas recovery, urbanization, and water resource
projects.
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Technologies O Sustain Tropical Forest Resources

Each year, an area of tropical forests the size of Pennsylvania is
cleared while only one-tenth that much is replanted. The loss of these
tropical forest resources affects people both
in the Tropics and in other nations.

Tropical forests maintain the productivity
of land that cannot support conventional agri-
culture. Forests provide fuel, food, fodder,
medicines, and building materials to the peo-
ple of the tropical nations. Forests also help
maintain soil quality, limit erosion, stabilize
hillsides, modulate seasonal flooding, and pro-
tect waterways and marine resources.

Where tropical forests are cleared, the soil
is usually exposed to extreme erosion, high
temperatures, and severe weed infestations.
Agricultural productivity often declines, then
the land is abandoned. Most of this abandoned land will not recover
its former productivity.

Further, tropical forests contain the world’s greatest diversity of plant
and animal life. This diversity is a natural resource important to agri-
culture, commerce, and industry in all nations. It will become even
more valuable as oil and other nonrenewable resources become more
scarce and as modern biotechnology develops new uses for plants and
animals.

As the population of tropical nations doubles to 4 billion over the
next 30 years, the need for forest products and services will increase
dramatically. To meet these needs, ways to use forests without degrad-
ing them must be developed and demonstrated.

OTA identifies existing and emerging technologies with the poten-
tial to sustain tropical forests’ productivity. These include farming sys-
tems that combine trees with crops or livestock, improved charcoal pro-
duction, better wood stoves, genetic improvement of trees, new
approaches to park design and management, and a variety of forest
management systems.

Changing technologies alone, however, will not be enough to sustain
the tropical forests because the underlying causes of deforestation are
institutional, social, and economic. Although many of the needed
reforms can only come from the governments and people of the tropical
nations, the United States has a role, especially in the areas of research,
technology development, education, and resource planning.

OTA looks specifically at forests in the U.S. Caribbean and western
Pacific island territories. These forests have benefited very little from
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the

increased international awareness of the importance of forest

resources. They receive little, if any, management.

OTA identifies possible congressional actions to help conserve
tropical forest resources including:

Continue oversight hearings of the Agency for International De-
velopment and multilateral organizations to assure that U.S. de-
velopment assistance supports sustainable use of forest resources
as mandated by the Foreign Assistance Act.

Strengthen the U.S. Forest Service institutes and programs in Ha-
waii and Puerto Rico, and through them support natural resource
agencies in Puerto Rico, the U.S. Virgin Islands, and the western
Pacific territories,

Maintain low-cost availability of Landsat data and continue to sup-
port training of tropical nations’ personnel in remote-sensing anal-
ysis and development planning.

Establish U.S. tropical forestry “centers of excellence” to conduct
forestry research and education.

Promote international ad hoc committees formed to assist tropical
nations in planning long-term forest development.

Encourage tropical forestry research that is broadly interdisci-
plinary and relevant to both conservation and development.
Encourage the U.S. private sector to develop and implement tech-
nologies that will sustain tropical forest resources.
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Nuclear Power in an Age of Uncertainty

Without significant changes in the technology, management, and level
of public acceptance, nuclear power in the United States is unlikely

to be expanded in this century beyond the
" reactors already under construction. Cur-
" rently, nuclear powerplants present too many
financial risks as a result of uncertainties in
electric demand growth, very high capital
~ costs, operating problems, increasing regula-
tory requirements, and growing public op-
- position.

Despite these problems, some utilities have
clearly demonstrated that the difficulties with
this technology are not insurmountable. Fur-
Lt thermore, there are national policy reasons
Eﬁhié&!ﬁ%ﬁiﬁw why it could be important to have an im-
proved nuclear option in the future.

The present generation of reactors suffered from an immature tech-
nology and an underestimation by some utilities and their contractors
of the difficulty of managing it. These problems need not recur if new
reactors are ordered because new designs will incorporate many
changes made to correct problems of existing reactors. In addition, only
utilities with a demonstrated ability to manage nuclear construction
and operation are likely to order them.

These changes are essential, but by themselves are probably not ade-
guate to break the present impasse. Construction problems, operating
mishaps, and accidents have been too serious for the confidence of the
public, investors, rate and safety regulators, and the utilities themselves
to be restored easily. Unless this trust is restored, nuclear power will
not be a credible energy option for this country.

It appears possible, however, that a combination of additional im-
provements in technology and the way nuclear power is managed and
regulated could restore the required confidence. Technological im-
provements can be very important in that effort. One approach would
be to focus research and development on improving current light water
reactor (LWR) designs by resolving safety issues and designing stand-
ardized reactors optimized for safety and economics.

It is possible that even greatly improved LWRS will not be viewed
by the public as acceptably safe. Therefore, research and development
on alternative reactors could be essential in restoring the nuclear op-
tion. Several concepts appear promising, including the high temper-
ature gas-cooled reactor, the PIUS reactor (a concept where an LWR-
type core and other critical reactor elements are submerged in a large
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pool of water), and heavy water reactors. All have passive, inherent
safety characteristics rather than relying on active, engineered systems
to protect against accidents. Special attention should be paid to smaller
reactors which have potential for factory fabrication, lower financial
risk, and greater safety.

Safe and reliable operation of nuclear powerplants is an exacting task,
which demands a major commitment to excellence by the utility. If a
utility is unable to develop this commitment itself, the Nuclear Regula-
tory Commission and the Institute for Nuclear Power Operations must
generate it. In extreme cases, a utility’s operating license could be
suspended until its nuclear operations reflect the required competence,
perhaps by employing other utilities or service companies. Similarly,
certification of utilities could be considered as a prerequisite for per-
mits for new plants. These drastic steps may be warranted because pub-
lic acceptance depends in part on all reactors performing well.

Several utilities recently have shown that it is possible to meet con-
struction budgets and schedules even under current regulatory proce-
dures. The regulatory process, however, is more unpredictable than
necessary, and there is no assurance that safety and efficiency are be-
ing optimized. Encouraging preapproved standardized designs and de-
veloping procedures and analytical tools for evaluating proposed safety
backfits would help make licensing more efficient without sacrificing
safety. Legislation may not be required to effect these changes.

The improvements in technology and operations described above
should produce gains in public acceptance. Additional steps may be
required, however, because at present over 50 percent of the public
opposes the construction of more reactors. Openly addressing the con-
cerns of the critics and providing assurance of a controlled rate of nu-
clear expansion might eliminate much of the reason for public disaf-
fection and begin to rebuild a sense of trust.

If progress can be made in all these areas, nuclear power will be much
more likely to be considered when new electric generation capacity
is needed. Such progress will be difficult because many divergent
groups will have to work together, and substantial technical and in-
stitutional change may be necessary.
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Commercial Biotechnology: An International Analysis

The United States currently leads the world in the commercializa-
tion of biotechnology, but this country’s preeminence may not continue.

A well-developed life science base, the avail-
ability of financing for high-risk ventures, and
>< an entrepreneurial spirit have established the
>< United States as a leader in the commercial-

COMME RCIAL ization of biotechnology. But if Federal fund-

NIEEINSUELRE ing for basic life science continues to decline,

UEICINPRRNINEN the science base, which supports innovation
in biotechnology as well as in other fields,
may be eroded.

Also, Federal funding of generic applied re-
search and personnel training in the areas of
bioprocess engineering and applied micro-
biology may be insufficient to support rapid
commercialization. In fiscal year 1983, the
United States spent significantly more on basic biotechnology research
than on generic applied research in bioprocess engineering and applied
microbiology.

The continued availability of financing for new biotechnology firms
until they are self-supporting may be another problem. Finally, to main-
tain a strong competitive position, certain aspects of U.S. health, safety,
and environmental regulation and intellectual property law may need
to be clarified and modified.

Biotechnology, as defined in this report, is the industrial use of recom-
binant DNA, cell fusion, and novel bioprocessing techniques. Follow-
ing the first successful directed insertion of foreign DNA into a host
micro-organism in 1973, scientists in the United States and other coun-
tries recognized the potential for directing living cells to develop new
and improved products and processes.

Over 100 new firms have been started in the United States in the last
several years to commercialize innovations in biotechnology. Addi-
tionally, in the United States and abroad, established companies from
a broad range of industries are investing in biotechnology. Potential
industrial uses of these new techniques include production of new and
improved pharmaceutical and animal health products, improvement
of commercially important plants, production of chemicals, pollution
control, and degradation of toxic wastes.

Japan is likely to be the leading competitor of the United States, fol-
lowed by the Federal Republic of Germany, the United Kingdom,
Switzerland, and France. A broad range of Japanese companies have
extensive experience in traditional bioprocess technology, and Japan
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has more bioprocessing plants and bioprocess engineers than the
United States. Furthermore, the Japanese Government has targeted
biotechnology as a key technology of the future and is financing coop-
erative interindustry biotechnology projects.

The European countries are not commercializing biotechnology as
rapidly as either the United States or Japan, However, several large
pharmaceutical and chemical companies in the United Kingdom, the
Federal Republic of Germany, Switzerland, and France will be com-
petitors in selected product areas.

OTA analyzes the level of activity in the competitor countries in the
commercialization of biotechnology from three perspectives:

. the number and kinds of companies;

. the markets targeted by industrial R&D; and

. the interrelationships among companies and the overall organiza-
tion of the commercial effort.

OTA also evaluates the following 10 factors potentially important to
the commercialization of biotechnology in the competitor countries.
These factors are listed roughly in order of their current importance:;

- financing and tax incentives for firms;

- government funding of basic and applied research;
personnel availability and training;
health, safety, and environmental regulation;
intellectual property law;
university/Zindustry relationships;
antitrust law;
international technology transfer, investment, and trade;
government targeting policies in biotechnology; and
public perception.
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U.S. Passenger Rail Technologies

Foreign experience and current U.S. market factors indicate that any
U.S. corridor with totally new high-speed (125 mph and above] rail sys-
terns would have difficulty generating enough
revenue to cover operating and capital costs.
Thus, introduction of high-speed rail service
in the United States will probably depend on
whether the public benefits are judged suffi-
cient to justify likely public assistance. The
technologies for high-speed rail are well un-
derstood and, in themselves, present no seri-
. ous obstacles.

OTA examined the experience of foreign
countries to assess the outlook for high-speed
passenger rail in the United States, but no spe-
cific proposals for rail corridors in the United
States were evaluated. All foreign high-speed
lines have been built with government assistance. The systems gener-
ally report favorable financial results with regard to operating costs,
though independent audits to confirm this are not available.

Analysis of the factors that influence a passenger’s choice of travel
mode suggests that a potential high-speed passenger rail corridor should
have some or all of the following characteristics:

® cities along a route generating major passenger travel flows in the
100- to 300-mile-trip range;

e cities with high population and high population densities;

e cities with well-developed local transit systems to feed the high-

speed line; and

® a strong reason to travel between cities, generally because one city

is a dominant center of commercial, cultural, or governmental
activity.

High-speed systems require high ridership to meet operating costs.
European and Japanese systems are located in corridors with higher
population densities than any corridors being considered in the United
States—except for the Washington, New York, and Boston Corridor
(Northeast Corridor). Both Japan and France had reached capacity on
sections of their conventional lines before implementing high-speed
service.

The lowest cost option for a high-speed rail system, typically used
for lower volume operations, is conventional diesel-powered equipment
on existing track—the system operating in Britain. The most expensive
option is to build new track and new equipment, as the Japanese have
done. This cost, although always higher than that for upgrading track,
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varies widely depending on terrain, land use, and population density,
For example, although the new French high-speed line cost $4 million
per mile, the most recently completed links of the Japanese system cost
about $35 million to $40 million per mile, The earliest Japanese routes
cost about $20 million per mile (in 1979 dollars).

OTA also looked into the prospects of magnetic levitation (maglev)
technologies—ultra-high-speed ground transportation that relies on
magnetic suspension instead of conventional steel wheels on the rail—
and the status of railcar manufacturing industries.

Different types of maglev systems for intercity passenger service are
being developed independently by the Federal Republic of Germany
and by Japan. Although neither system appears to have insurmount-
able technical obstacles, both require further development and testing
to substantiate technical feasibility and to determine capital and oper-
ating costs under conditions that fairly reflect those of actual revenue
service. Not until 1985 will sufficient information be available from the
West German tests to determine how the system will meet cost and per-
formance standards. Japan is seeking to build a new test track and
testing advanced technologies, including the superconducting magnets
used in their system.

All U.S.-owned passenger railcar manufacturers have abandoned the
field, and foreign owners are filling U.S. sales. U.S. manufacturers
(other than the German-owned Budd Co.) are not likely to reenter the
field unless the United States follows the example of Europe and Ja-
pan, which sustain their passenger railcar manufacturing industries
by ensuring a stable, predictable, and planned market for rail
equipment.

The U.S. market for railcars is small and uncertain. Most railcar
orders for the rest of the 1980’s already have been placed, and the mar-
ket for the 1990’s and beyond is not likely to be large enough to sup-
port more than a few small U.S. manufacturers.
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International Compe[i[iveness IN Electronics

Electronics remains a leader among American industries, but U.S.
manufacturers face a future in which foreign competitors maybe their
, technological equals. Without positive action

Intemational by the Federal Government, the Nation’s tech-
‘Competitiveness ;. ;,1criority will continue to erode, con-
In Electronics ~ tributing to the decline of U.S. international
competitiveness in this and other industries.

Today, high-technology U.S. manufacturers
of thumbnail-size integrated circuits as well
as computers and communication systems re-
main second to none in both technology and
most measures of commercial success. On the
other hand, U.S. competitiveness in consumer
electronics has declined precipitously. Tech-
nical and structural change in electronics will
continue to be rapid, creating risks as well as
opportunities for both American and foreign firms.

By any criterion, electronics is vital to the future of the U.S. econ-
omy and for national security. Even so, the Federal Government has
done little to help electronics manufacturers. The contrast with indus-
trial policies in countries like Japan is striking.

International competitiveness is closely linked to policies with do-
mestic objectives, that is to industrial policy—which OTA uses as a heu-
tral term to denote the collection of regulations, laws, and other policy
instruments that affect business and industry. In this sense, the United
States has had an industrial policy since its founding. The lesson of
electronics, along with sectors like steel and automobiles that OTA has
examined previously, is straightforward: future U.S. competitiveness
will depend on a mole coherent and consistent approach to matters
of industrial policy.

In developing a more coherent industrial policy, Congress could
choose from among five alternatives. While they overlap, each repre-
sents a distinct thrust. The five alternatives are:

1. a strategy that would aim broadly at preserving domestic markets
and domestic jobs;

2. protection and/or support for a limited number of industries that
the Government judges critical for the U.S. economy or for national
security;

3. support for the technological base and infrastructure that underlie
American industries;

4. promotion of the global competitiveness of U.S. firms and indus-
tries; and
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5. deferral in all possible instances to the private sector when deci-
sions concerning industrial development are to be made.

Plainly, a more coherent industrial policy offers no quick fixes for
the dilemmas of the U.S. consumer electronics industry, nor any
guarantees for the future competitiveness of our microelectronics or
computer sectors. Just as plainly, industrial policy is a continuing activ-
ity of governments everywhere. In the United States, we can continue
to leave industrial policy to the random play of events, or begin to im-
prove the system.

The first requisite for more effective policymaking is greater agree-
ment on the role of high-technology sectors like electronics as a driv-
ing force for future economic growth. This, in turn, depends on a
greater degree of consensus on where the U.S. economy is heading and
where it should head. The second requisite is better understanding of
how particular Federal laws, regulations, and administrative procedures
affect the competitiveness of American industry. This will require a
better capability within the Federal Government for analyzing the
sources of competitive strength.

If a more coherent industrial policy is far from a panacea, it
nonetheless offers the best prospects for enhancing U.S. competitive-
ness—in electronics and in other industries, old and new. Making our
industrial policies work better—evaluating, linking, and coordinating
the many Government measures that make up U.S. industrial policy—
could pay vast dividends throughout our economy.
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An Assessment Of Maritime Trade and Technology

The value of world trade to the U.S. economy has increased dra-
matically in the past two decades, nearly doubling during the 1970’s.
Although the U.S. ratio of exports to gross na-
tional product is still below that of most other
industrial countries, it rose from 4.4 percent
~in 1970 to 8.5 percent in 1980, and could reach

15 percent by 1990.

_Avariety of rapid changes over the past few
' decades have transformed the maritime indus-
- tries that are essential to world trade. But U.S.
* maritime policies have not kept pace with
 changes in world trade or the maritime indus-
¢ try. They remain aimed at conditions that
prevailed in decades past. The U.S. maritime
policy framework that exists today is outdated
and appears inadequate to address critical
maritime problems of national concern. -

Major new or revised Federal policies are needed if the U.S. maritime
industries are to remain healthy in the decades to come. Without pol-
icy changes, most segments of the U.S. maritime industry will continue
to decline in size and influence.

In the past 25 years, the U.S.-flag merchant fleet has changed from
the largest and most diverse in the world to a specialized fleet of mod-
est size that is prominent only in the scheduled container-carrying seg-
ment of U.S. international trade. Practically all of U.S. petroleum im-
ports and sizable proportions of our exports of coal, grain, and other
key commodities are carried by huge foreign-flag fleets owned by U.S.
maritime business interests. U.S. shipyards have maintained leader-
ship in complex warship construction but now rarely build large mer-
chant ships. These changes have been accompanied by international
political and technological changes that have a significant impact on
the economics of shipping and shipbuilding. In recent years, there has
been more governmental control of trade and access to cargo than at
any time in the past several decades. The changing nature of interna-
tional marine transportation itself is evidenced by the concentration
of businesses in fewer, larger firms; by rapid worldwide transfer of tech-
nologies; and by many ship-operating firms offering intermodal rates
and services.

Because of these changes, a comprehensive and coordinated approach
toward new maritime policies is necessary to clarify the national in-
terest, define national objectives, bring effectiveness to Federal pro-
grams, and ensure consistency within industry promotion efforts.

W
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There is no generally accepted U.S. cargo policy because national
interests are not defined and strategies for international negotiation
have not been developed. Federal policies and practices could have a
profound influence on whether U.S.-flag ship operators are treated
fairly by other countries and given equal and competitive rights to carry
cargo. Lacking policies and strategies, the United States has remained
on the sidelines while the rest of the world defines the rules of cargo
access.

There is widespread agreement that U.S. maritime subsidy programs
of the past have been counterproductive to the goal of stimulating a
competitive commercial U.S. maritime industry. The present admin-
istration eliminated funding for ship construction subsidies and has
sought to phase out ship-operating subsidies.

However, new policies are needed to substitute for these programs
because, without Federal intervention, U.S. maritime industries can-
not meet international competition, which benefits from many forms
of government support. Before new programs can receive broad sup-
port in the United States, the level of Federal promotion needs to be
clearly justified by specific national benefits such as the requirement
to maintain an adequate defense mobilization base. Such requirements
have not been defined.

It has been and remains difficult to develop a comprehensive policy
that integrates the important aspects of trade promotion, cargo access,
maritime, regulation, industry incentives, and maritime research. Fed-
eral agencies, lacking a coordinated approach, have often sought
conflicting goals. Congress could seek to resolve some of the major con-
flicts through comprehensive legislation or through combined consid-
eration of a range of legislative proposals. At a minimum, there should
be Federal coordination of trade and shipping policies which are often
considered separately, both within the U.S. Government and interna-
tional organizations where the United States has a major role. Those
policies can have a direct impact on future international trade and the
participation of the United States and its shipping industry in that trade.

OTA has found that, although there are both healthy and troubled
segments of the U.S. maritime industries, all sectors are becoming in-
creasingly dependent on Federal policy decisions. And, with increas-
ing competition in world trade as well as shipping services to carry
that trade, intervention by all governments is more and more prevalent.
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Water-Related Technologies for Sustainable Agriculture
in U.S. Arid/Semiarid Lands

Agriculture in the arid/semiarid United States (generally the 17 West-
ern States) is being increasingly threatened by water-related problems
that-are likely to intensify in the future. West-
ern agriculture constitutes a large share of the
total income derived from farming and ranch-
ing in the United States—in 1980 the Western
contribution was $59 billion or 43 percent of
the U.S. farm income—making Western agri-
cultural problems of national significance.

An estimated one-half of the Western United
States already is experiencing local and sea-
sonal water-supply problems. Growing water
demands from nonagricultural users plus in-
creased problems of ground water depletion,
salt buildup in soils, and water-quality deteri-
oration are causing heightened concern about
the sustainability of Western agriculture in its present form. In some
areas, improved water management in irrigation may compensate for
decreasing availability of affordable water. In other areas, irrigation
agriculture may gradually decline and in some cases is likely to cease
altogether due to water-related problems. Simultaneously, those agri-
cultural systems based on natural precipitation (dryland and rangeland
agriculture) are likely to increase in importance.

Existing and emerging technologies have potential for sustaining the
long-term productivity of arid/semiarid agriculture. Successful applica-
tion is site-specific, however, and depends on understanding the hy-
drologic cycle and other natural processes involved. Complex and
changing legal, institutional, and economic issues also affect water use
and technology adoption. Incompatible, incomplete, and unsynthesized
data make it especially difficult to identify and verify water-related
potentials and impacts of particular technologies.

An expanded and committed Federal role is fundamental to help sus-
tain long-term agricultural productivity for the Western United States.
Some current Federal activities are not effectively advancing this goal.
The mountain snowpack has received inadequate Federal attention for
its water-producing properties even though that water-source is pri-
marily under Federal management and supplies the principal surface
runoff for much of the Western United States. Federal agricultural pro-
grams have for the most part focused on production that is largely based
on costly inputs including the use of commercial fertilizers and pesti-
cides, frequent tillage, and the use of few, very specialized, annual
crops. Already, some Western farmers, ranchers, and researchers are
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guestioning the suitability of these activities for arid/semiarid lands and
are experimenting on their own with other technologies to reduce eco-
nomic risk and maintain productivity.

OTA identified a number of congressional actions to promote long-
term productivity of Western arid/semiarid agriculture including the
following:

Establish a National Center for Water Resources Research to unite
university, private sector, and government water-related research
activities and identify solutions to national water problems, par-
ticularly those of Western agriculture.

Establish a small specialized analytical unit—e.g., an office of re-
source analysis—to provide Congress with long-range and quan-
titative evaluations of existing data on renewable natural resources.
Tailor and adjust Federal programs to reflect the importance of
the Western mountain snowpack for arid/semiarid lands water pro-
duction.

Develop and promote technologies for dryland and rangeland agri-
culture that regenerate degraded lands and sustain long-term pro-
ductivity to provide new economic opportunities where traditional
irrigation is threatened,

Sustain the Federal commitment to water-quality programs in-
cluding control of nonpoint agricultural pollution and public health
research.

Establish mechanisms to increase the involvement of Western agri-
cultural water users in research and development of water-related
technologies,

Carry out Federal responsibilities to ensure that the interests of
disadvantaged farmers and American Indians are equitably and
fairly represented in public and private sector decisions affecting
water availability and use.

Assist States in developing computerized water-resources data
bases to improve, capacity for local and regional water planning
and management for agricultural and other uses.
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TECHNICAL MEMORANDA

scientific Validity of polygraph Testing:
A Research Review and Evaluation

The technical memorandum is limited to a critical review and evalua-
tion of prior research. The memorandum does not consider, in detail,
other polygraph issues such as utility, ethics, impact on employee
morale and productivity, privacy, and constitutional rights. The tech-
nical memorandum, instead, focuses on the nature and application of
polygraph tests, scientific controversy over polygraph testing, data from
field and simulation studies, and factors that affect test validity.

Salyut: Soviet Steps Toward
Permanent Human Presence in Space

The study examines the range of capabilities that the Soviets have
already achieved in using men and women aboard the Salyut stations
and the directions their program may take in the future.

The technical memorandum is part of a larger, continuing OTA
assessment of Civilian Space Stations. It includes the result of a work-
shop held at OTA in December 1982.

Remote Sensing and the Private Sector:
issves for Discussion

The memorandum summarizes the requirements and conditions that
Congress might want to impose if the Landsat system is transferred
to the private sector. The memorandum also summarizes the social,
economic, and political benefits of the U.S. remote sensing programs.
It is part of a larger assessment of International Cooperation and Com-
petition in Civilian Space Activities.

Update Of Federal Activities Regarding the
U s e of Pneumococcal Vaccine

Describes Federal activities that have taken place since 1979; reevaluates
the 1979 cost-effectiveness analysis of vaccination against pneumococ-
cal pneumonia, including new information on vaccine efficacy;, and
discusses policy implications.

Review Of Postal Automation Strategy:
A Technical and Decision Analysis

The memorandum contains a review of the United States Postal Ser-
vice (USPS) decision to utilize single-line optical character readers
(OCRs) instead of multi-line OCRs, and includes a comparative technical
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and economic analysis of the two technologies in the context of the
overall postal automation program.

BACKGROUND PAPIRS

Encouraging High-Technology Development-
Background Paper #2

Addresses the factors that influence the creation and location of high-
technology firms and the roles that high-technology industries play in
the growth and revitalization of the U.S. economy.

Impacts of Neuroscience

Neuroscience, research on the nervous system, is already playing a
critical role in preventing and treating the diseases of older Americans.
The background paper is part of a larger study on “Technology and
Aging in America,”

Directed Energy Missile Defense in Space

Introduces the new technologies that form the basis of President
Reagan’s proposal to study the possibilities of developing a defense
against Soviet nuclear ballistic missiles. It focuses on the so-called “Star
Wars” technologies which propose the interception of missiles in their
boost phase by directed energy weapons. It also summarizes the possi-
ble roles of these technologies as part of defensive systems, as well
as the Soviet countermeasures and other problems which must be
overcome.

Technology, Renewable Resources, and American Crafts

Summarizes technology’s effects on crafts—traditional and contem-
porary—that use renewable resources as raw materials. The paper is
part of OTA’s ongoing monitoring of renewable resource/technology
issues for Congress.

CASE STUDIES

The Emergence of Nuclear Magnetic Resonance Imaging
Technology: A Clinical, Industrial, and Policy Analysis

Nuclear Magnetic Resonance (NMR) is an exciting new diagnostic
technology that uses radiowaves and magnetic fields, rather than X-
rays, to produce images of the interior of the human body, NMR pro-
vides excellent distinctions between different structures and tissues
without requiring the injection of potentially toxic contrasting agents
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and it is not affected by bone. This technique offers the possibility of
earlier detection and more accurate diagnosis of many ailments.

WORKSHOP PROCEIDINGS
Arms Control in Space

Summary of findings and proceedings, of six workshop sessions held
by OTA in Washington, DC, on January 30 and 31, 1984, to explore
and examine antisatellite (ASAT) weapons as one aspect of space arms
control.

The proceedings report the viewpoints and ideas discussed during
the conference and identify areas of controversy and general agreement.



Section 111.-Work in Progress

More than 25 projects were in progress during fiscal year 1984,
including 18 new studies.

This section lists the titles of assessments underway or in press,
as of September 30, 1984. For a fuller description of these projects,
please refer to the current “Assessment Activities,” OTA-PC-105.
This booklet may be obtained from OTA by calling OTA’s Publish-
ing Office (202) 224-8996.

Energy, Materials, and International Security Division
Technology and the American economic transition

Energy and Materials Program
Potential U.S. natural gas availability
Load management and generating technologies for electric utilities in the
1990s
Technologies for surface mine reclamation on Western Federal lands

Industry, Technology, and Employment Program
Technologies to reduce U.S. materials import vulnerability
Technology and structural unemployment: retraining adult displaced workers
Cleanup of uncontrolled hazardous waste sites under Superfund
International competition: the services industries

International Security and Commerce Program
Strategic command, control, communications, and intelligence systems
International cooperation and competitiveness in civilian space activities
New ballistic missile defense technologies

Health and Life Sciences Division

Food and Renewable Resources Program
Technology, public policy, and the changing structure of American agriculture
Technologies to maintain biological diversity
Integrated renewable resource management for U.S. insular areas

Health Program
Evaluation of Agent Orange protocol (mandated study)
Preventing illness and injury in the workplace
Federal policies and the medical devices industry
Status of biomedical research and related technology for tropical diseases
Blood policy and technology
Medical technology and diagnosis-related groups: evaluating Medicare’s

Prospective Payment System

Technology and Indian health care: effectiveness, access, and efficiency
Physicians and medical technology: use, cost, and payment methods
Technologies for determining mutation frequencies in human beings

49



50 . Annual Report to the Congress for 1984

Biological Applications Program
Technology and aging in America
Alternatives to animal use in testing and experimentation
Reproductive hazards in the workplace
Life sustaining technologies and the elderly
Disorder causing dementia

Science, Information, and Natural Resources Division

Communication and Information Technologies Program
Information technology R&D: critical trends and issues
Information and communication technologies and the office o
Federal Government information technology: administrative process and civil
liberties
Intellectual property rights in an age of electronics and information

Oceans and Environment Program
Managing commercial high-level radioactive waste
Protecting the Nation’s groundwater from contamination
Technology for developing offshore oil and gas resources in hostile
environments
Technologies for disposing of waste in the ocean

Science, Transportation, and Innovation Program
Civilian space stations and the U.S. future in space
Hazardous materials transportation: technology issues



Section IV.-Organization
and Operations

Created by the Technology Assessment Act of 1972 [86 Stat. 797], OTA
is an agency of the legislative branch of the Federal Government (a copy
of the Act is found in app. C, p. 116). OTA began operations as the sec-
ond session of the 93d Congress convened in January 1974.

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

The Congressional Board is made up of six Senators, appointed by
the President pro tempore of the Senate, and six Representatives, ap-
pointed by the Speaker of the House, evenly divided by party. In 1984,
Cong. Morris Udall (D-Arizona) and Sen. Ted Stevens (R-Alaska) served
as the Chairman and Vice Chairman, respectively, of the Board. The
two posts alternate between the Senate and House with each Congress.
The Board members from each House select their respective officer.

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

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

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

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

< the chairman of any standing, special, select, or joint committee

of Congress, acting alone, at the request of the ranking minority
member, or at the request of a majority of the committee members;

. the OTA Board; or

.the OTA Director, in consultation with the Board.

The authorization of specific assessment projects and the allocation
of funds for their performance is the responsibility of the OTA Board.

ORGANIZATIONAL STRUCTURE

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

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

Public Involvement

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

OTA works to ensure that the views of the public are fairly reflected
in its assessments. OTA involves the public in many ways—through
advisory panels, workshops, surveys, and formal and informal public
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OTA ORGANIZATION CHART
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® Oc)erations Division consists of the following units: Administrative Services. Budget and
Financial Operations, Information Center, Personnel Office, and Publishing Office. -

meetings, These interactions provide citizens with access to informa-
tion and help OTA to remain sensitive to the full array of perspectives,
not only of the recognized stakeholders, but also of technically trained

and lay persons.
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OPERATIONS
Publishing Activities

During fiscal year 1984, OTA delivered 37 published documents to
Congress. These included: 17 assessment reports, 5 technical mem-
oranda, 4 background papers, 3 health technology case studies, 1 work-
shop proceeding, and 7 administrative reports.

Requests for OTA Publications

During the period September 30 through October 1, 1984, OTA’s
Publishing Office received an average of 149 telephone and mail re-
guests per day. Additional requests were processed by OTA program
offices and the OTA Congressional Relations and Public Affairs Office
and are not included in the above statistics.

Private Sector Reprinting of OTA Publications

To date, 44 OTA publications have been reprinted (in whole or in
part) by commercial publishers or private organizations. Among the
reports reprinted during the fiscal year were:

« Pergamon Press, Inc. (NY) reprinted the following: Commercial
Biotechnology: An International Analysis, and Computerized
Manufacturing Automation: Employment, Education, and the
Workplace;

Petrocelli Books, Inc. (NJ) reprinted Computer-Based National In-
formation Systems: Technology and Public Policy;

UNIPUB, Inc. (NY) reprinted Acid Rain and Transported Air
Pollutants;

National Technical Information Service (VA) reprinted Health Case
Study 27: Nuclear Magnetic Resonance Technology: A Clinical,
Industrial, and Policy Analysis.

Sales of Publications

Government Printing Office.—Sales of OTA publications by the
Superintendent of Documents continue to increase. In fiscal year 1984
the number of titles put on sale was 163 and GPO sold 25,176 copies.

National Technical Information Service. -NTIS sells scientific re-
ports and papers that are, generally, not in great demand but are use-
ful for scientific researchers. NTIS is the outlet for OTA’s assessment
working papers and contractor reports, plus those reports that are out
out print by GPO. During fiscal year 1984, NTIS sold 2,485 copies of
OTA reports.
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Organizational Roster of oTA staff as Of September

OFFICE OF THE DIRECTOR

John H. Gibbons, Director

Sue Bachtel, Executive Assistant
Holly Gwin, Research Analyst
Glenda Lawing, Secretary

Congressional and
Public Affairs Office

Mary Procter, Director of CPA
Jean McDonald, Press Officer
Ellen Mika, Assistant to
Press Officer
Karen Piccione, Administrative
Assistant
Eugenia Ufholz, Congressional
Relations Officer

Medical Services
Rose McNair, Resident Nurse

ENERGY, MATERIALS, AND
INTERNATIONAL SECURITY
DIVISION

Lionel S. Johns, Assistant Director
Beth Alexiou, Division Assistant

Technology and Economic
Transition

Henry Kelly, Project Director
Linda Long, Administrative Assistant

Energy and Materials Program

Richard Rowberg, Program Manager

Peter Blair, Senior Analyst

Thomas Bull, Senior Analyst

Alan Crane, Senior Associate

Steve Plotkin, Senior Analyst

Pidge Quigg, Administrative
Assistant

Jenifer Robison, Senior Analyst

Edna Saunders, Secretary

Joanne Seder, Analyst

Richard Thoreson, Senior Analyst

1984

International Security and
Commerce Program

Peter Sharfman, Program Manager

Douglas Adkins, Senior Analyst

Eric Bazques, Analyst

Bruce Blair, Analyst

Jannie Coles, Secretary

Richard Dalbello, Analyst

Gerald Epstein, Analyst

Martha Harris, Senior Analyst

Tom Karas, Senior Analyst

Gordon Law, Senior Analyst

Nancy Lubin, Analyst

Dorothy Richroath, Editorial
Assistant

Jacqueline Robinson, Administrative
Assistant

Ray Williamson, Senior Analyst

Industry, Technology, and
Employment Program

Audrey Buyrn, Program Manager

John Alic, Senior Analyst

Andrea Amiri, Secretary

Lance Antrim, Senior Analyst

Patricia Canavan, Administrative
Assistant

Wendell Fletcher, Senior Analyst

Kitty Gillman, Senior Analyst

Julie Gorte, Analyst

Joel Hirschhorn, Senior Associate

Karen Larsen, Senior Analyst

Kirsten Oldenburg, Analyst

HEALTH AND LIFE SCIENCES
DIVISION

Roger Herdman, Assistant Director
Ogechee Koffler, Division Assistant
Kerry Kemp, Division Editor

Biological Applications Program

Gretchen Kolsrud, Program Manager
Robert Cook-Deegan, Senior Analyst
Gary Ellis, Analyst
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Robert Harootyan, Analyst

Timothy Hart, Senior Analyst

Linda Rayford, Secretary

Sharon Smith, Administrative
Assistant

Louise Williams, Senior Analyst

Food and Renewable Resour ces
Program

Walter E. Parham, Program Manager

Patricia Durana, Administrative
Assistant

Nellie Hammond, Secretary

Alison Hess, Analyst

Michael Phillips, Senior Analyst

Susan Shen, Analyst

Carolyn Swarm, Secretary

Phyllis Windle, Analyst

Health Program

Clyde J. Behney, Program Manager

Anne Kesselman Burns, Analyst

Virginia Cwalina, Administrative
Assistant

Beckie 1. Erickson, Secretary

Hellen Gelband, Analyst

Cynthia King, Analyst

Larry Miike, Senior Analyst

Brenda Miller, Word Processor/
P.C. Specialist

Gloria Ruby, Analyst

Jane Sisk, Senior Associate

Judith Wagner, Senior Analyst

Special Projects

Michael Gough, Senior Associate
Karl Kronebusch, Analyst

SCIENCE, INFORMATION, AND
NATURAL RESOURCES
DIVISION

John Andelin, Assistant Director
Doris Smith, Division Assistant

Communication and I nformation
Technologies Program

Rick Weingarten, Program Manager

Lauren Ackerman, Research Analyst

Prudence Adler, Analyst

Marjory Blumenthal, Analyst

Elizabeth Emanuel, Administrative
Assistant

Karen Gamble, Analyst

Linda Garcia, Analyst

Shirley Gayheart, Secretary

Jennifer Nelson, Research Assistant

Zalman Shaven, Project Director

Jean Smith, Analyst

Chuck Wilk, Senior Analyst

Fred Wood, Senior Analyst

Oceans and Environment Program

Robert Niblock, Program Manager

William Barnard, Project Director

Kathleen Beil, Administrative
Assistant

Thomas Cotton, Senior Analyst

James Curlin, Senior Associate

Robert Friedman, Senior Analyst

Joan Ham, Analyst

Peter Johnson, Senior Associate

Daniel Kevin, Analyst

Jacqueline Mulder, Secretary

Kay Patteson, Secretary

Paula Stone, Senior Analyst

Science, Transportation, and
Innovation Program

Nancy Naismith, Program Manager

Phil Chandler, Senior Analyst

Marsha Fenn, Administrative
Assistant

Barry Holt, Analyst

Larry L. Jenney, Senior Analyst

Edith Page, Analyst

Paul Phelps, Analyst

Betty Jo Tatum, Secretary

Lucia Turnbull, Analyst
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OPERATIONS DIVISION

Bart McGarry, Operations Manager
John Bell, Senior Systems Integration
Analyst

Administrative Services

Thomas P. McGurn, Administrative
Officer

Susan Carhart, General Counsel

Alexandra Ferguson, Director of
Contracts

Edith Franzen, Conference Center
Coordinator

Bryan Harrison, Office Automation
Systems Analyst

Jackie McGee, Contracts Assistant

Lisa Raines, Attorney/Analyst

Budget and Financial Operations

Jane Easton, Budget and Finance
Officer

Joan Camino, Budget and Finance
Assistant

Carolyn Harris, Budget Specialist
and Clerical Assistant

Catherine Henry, Budget, Financial,
and Systems Analyst

Phil Jackson, Management
Information Systems
Coordinator

Ted Wagner, Accounting and Budget

Analyst

Information Center

Martha Dexter, Manager,
Information Services

Suzanne Boisclair, Information
Technician

Vermille Davis, Information
Technician

Leslie Fleming, Information
Technician

Gail Kouril, Assistant Manager,
Information Services

Personnel Office

William Norris, Personnel Officer

Lola Craw, Personnel Specialist

Denise DeSanctis, Personnel
Specialist

Marsha Williams, Administrative
Assistant

Publishing Office

Joe Henson, Publishing Officer

John Bergling, Graphic Designer/
Ilustrator

Kathie S. Boss, Technical Specialist

Debra Datcher, Administrative
Assistant






Appendix A
Technology Assessment Advisory Council

The Technology Assessment Advisory Council (TAAC) was estab-
lished by OTA’s statute, and members are appointed by OTA’s Con-
gressional Technology Assessment Board (TAB). The Council advises
TAB and the Director on issues and other matters related to science,
technology, and technology assessment,

Members of TAAC on September 30, 1984, were:

Charles N. Kimball, Chairman

Dr. Kimball is President Emeritus of the Midwest Research Institute,
having previously served there as Chairman of the Board and Presi-
dent. He is a former member of the Board of Directors of Trans World
Airlines. He has served on several government scientific commissions
and advisory councils and has written extensively for business, manage-
ment and scientific publications.

Dr. Beistline is a private consultant in Fairbanks, Alaska. He is former
Dean of the School of Mineral Industry, and also Provost of the Univer-
sity of Alaska.

Claire T. Dedrick

Dr. Dedrick is Executive Officer of the State Land Commission of
California. She is a former member of the State of California Air
Resources Board, a former California Public Utilities Commissioner,
and has served as Secretary for Resources with The Resources Agen-
cy of the State of California.

James C. Fletcher

Dr. Fletcher is Whiteford Professor of Technology and Resources,
University of Pittsburgh. He is former Administrator of NASA, Presi-
dent of the University of Utah, and Vice President for Systems at Aerojet
General.

S. David Freeman

Mr. Freeman is currently a private consultant. He is former Chair-
man and member of the Board of the Tennessee Valley Authority. He
has headed the energy policy staff of the President’s Office of Science
and Technology Policy; directed the Ford Foundation Energy Policy
Project; and served as assistant to the Chairman of the Federal Power
Commission.
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Carl N. Hodges

Mr. Hodges is Director of the University of Arizona Environmental
Research Laboratory and Chairman of the Arizona Solar Energy Com-
mission. He currently serves as a member of the National Academy
of Sciences’ Advisory Committee on Technology Innovation and as a
member of the Arizona-Mexico Commission. Mr. Hodges is a Fellow
of the AAAS.

Rachel McCulloch

Dr. McCulloch is Associate Professor of Economics at the Univer-
sity of Wisconsin, currently on leave at the Hoover Institution at Stan-
ford University. She has served as a consultant to the Federal Reserve
Board; is a former member of the U.S. Cabinet Task Force on Oil Im-
port Control; and presently serves as a member of the Presidential Com-
mission on Industrial Competitiveness.

William Jo Perry

Dr. Perry is a managing director in the investment banking firm of
Hambrecht & Quist, Inc. Prior to joining H&Q, he was the U.S. Under
Secretary of Defense for Research and Engineering. He is a member
of the National Academy of Engineering. Dr. Perry will succeed Dr.
Kimball as TAAC Chairman in 1985.

David S. Potter

Dr. Potter is Vice President, Power Products and Defense Operations
Group at General Motors. He is formerly Assistant Secretary of the Navy
for Research and Development and Under Secretary of the Navy. He
is a member of the National Academy of Engineering. Dr. Potter will
serve as TAAC’S Vice Chairman commencing in 1985.

Lewis Thomas

Dr. Thomas is President Emeritus of the Memorial Sloan-Kettering
Cancer Center and University Professor at the State University of New
York at Stony Brook. He is a former member of the President’s Bio-
medical Research Panel and of the President’s Science Advisory Com-
mittee. Dr. Thomas is a distinguished lecturer and author in the medical
field. He received the National Book Award in the arts and letters for
his book, Lives of a Cell. Dr. Thomas is a member of the National
Academy of Sciences and the Institute of Medicine.
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Statwtory Members
Charles A. Bowsher

Mr. Bowsher is Comptroller General of the United States and Direc-
tor of the U.S. General Accounting Office.

Gilbert Gude

Mr. Gude is Director of the Congressional Research Service, U.S.
Library of Congress.



Appendix B

List of Advisors and Panel

Members*

ENERGY, MATERIALS, AND INTERNATIONAL
SECURITY DIVISION

Technology and Economic Transition

Technology and the American
Economic Transition Advisory Panel

David S, Saxon, Chair

Chairman of the Corporation

Massachusetts Institute of Technology

Claude Ballard

Partner

Goldman Sachs

William Baumol

Department of Economics

Princeton University

Harvey Brooks

Professor

John F. Kennedy School of Government

Harvard University

Richard Crowder

Senior Vice President for Strategic
Planning and Corporate Risk Officer

Pillsbury Co.

Thomas G. Denomme

Vice President

Corporate Strategic Planning

Chrysler Corp.

Judy Gregory

Research Associate

Department of Professional Employees

AFL-CIO

Henry Lichstein

Vice Chairman

Citicorp/Citibank

Mary Jo Manning

Partner

Wilkes, Artis, Hedrick, & Lane

Ray Marshall

Professor

LBJ School of Public Affairs

University of Texas

John J. McNamara

President

Young & Rubicam USA

Kathleen O’Reilly
Executive Director
Citizens Utility Board

Charles F. Sabel

Professor

Department of Science, Technology,
and Society

Massachusetts Institute of Technology

George M. Scalise

Senior Vice President and
Administrative Officer

Advanced Micro Devices

Barbara Starfield

Center for Advanced Studies
in Behavioral Science

Arthur G. Wirth
Department of Education
Washington University

Howard Young
Director, Social Security Department
United Auto Workers

Workshop: Technology and the
Health Industry

Robert Fischell

Applied Physics Laboratory

Johns Hopkins University

Gordon Gayner

O’Connor & Hannan

Peter J. Goldschmidt

Director, Health Services Research and
Development Service

Veterans Administration

Karen Ignagni

Assistant Director

Department of Occupational Safety,
Health, and Social Security

AFL-C10

“Affiliations are at time of appointment to panel or workshop.
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David Lederman

President

Applied Biomedical Corp.

John Lind

Vice President of Development
Massachusetts Hospital Association

Don Louriea

Department of Preventive Medicine

New Jersey Medical School

Don Marlowe

Director, Division of Medical
Engineering

Center for Medical Devices and
Radiological Health

Food and Drug Administration

Lawrence Morris

Senior Vice President

Professional and Provider Affairs

Blue Cross and Blue Shield Association

William Munier

Consultant

Lou Nayman

Assistant Director

Federation of Nurses and
Health Professionals

Morton L. Patterson

Director, Cost Benefit Studies

Smith, Kline & French Laboratories

Joseph Perpich

Vice President for Planning and
Development

Maloy Laboratories

Revlon Health Care Group

Wayne Roe

Vice President

Economic Research and Policy

Health Industries Manufacturers
Association

Harvey Sachs

Consultant

Edward Sandik

Chief, Operation Research Branch
National Cancer Institute
National Institutes of Health

Workshop: Technologé Changes and
Impactson the Building
Construct|on Industries

Alton S. Bradford
Assistant Commander for
Engineering and Design
Naval Facilities Engineering Command
U.S. Department of the Navy

Don O. Carlson
Editor and Publisher
Automation in Housing and
Manufactured Home Dealer Magazine
David E. Claridge
Associate Professor of Civil,
Environmental, and Architectural
Engineering
Building Energy Engineering Program
University of Colorado
Michael Clevenger
Principal Technical Consultant
Real Estate Division
Xerox Corp.
Albert Dietz
Professor Emeritus
School of Architecture and Planning
Massachusetts Institute of Technology
Eric Dluhosch
Associate Professor of
Building Technology
School of Architecture and Planning
Massachusetts Institute of Technology
John P. Eberhard
Executive Director
Advisory Board on the
Built Environment
National Academy of Sciences
James G. Gross
Deputy Director
Center for Building Technology
National Bureau of Standards
U.S. Department of Commerce
Harry Mileaf
Director of Technology and
Product Development
Sweet’s Division
McGraw-Hill Information Systems Co.
John P. Millhone
Director
Office of Buildings and
Community Systems
U.S. Department of Energy
Piero N. Patri
AlA
Whisler-Patri
Richard C. Reisman
AlA, Associate
Whisler-Patri
Charles H. Thornton
President
Lev Zetlin Associates, Inc.
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Richard L. Tucker
Director
Construction Industry Institute
College of Engineering
The University of Texas at Austin
W. R. Wendel
President
Space Structures International Corp.
Raymond P. Whitten
Chief, Terrestrial Applications
Technology Utilization Office
National Aeronautics and

Space Administration

Workshop: Health Policy

Leonard Fenniger

Former Vice President for
Scientific Affairs

American Medical Association

Gordon K. Gayer

General Counsel

Offices of O’Connor & Hannon

John Newman

Director of Strategic Marketing
Research

General Mills

Mary Poulin

Research Associate

Institute for the Future

Michael Riddiough

Consultant

David Rosenbloom

Vice President

Health Data Institute

Howard Salmon

Vice President

Center for Health Studies

Health Corp. of America

Kathy Schoen

Research Director

Service Employees’ International Union

Gordon Trapnell

Expert Consultant

Actuarial Research Corp.

Kenneth Warner

Public Health Research

Department of Health Planning and
Administration

School of Public Health

University of Michigan

James Webber

Management Consultant

Gail Wilensky

Director of Research

Center for Health Information,
Research, and Analysis

Project HOPE

Energy and Materials Program

Nuclear Power in an Age of Uncertainty
Advisory Panel

George Rathjens, Chair

Director

Center for International Studies

Harvard University

James K. Asseltine

Commissioner

U.S. Nuclear Regulatory Commission

Jan Beyea

Senior Scientist

National Audubon Society

Richard Dean

Vice President

General Atomic Corp.

Thomas Dillon

Principal Deputy Assistant Secretary
for Nuclear Energy

U.S. Department of Energy

George Dilworth
Manager
Tennessee Valley Authority

Linn Draper

Vice President

Gulf States Utilities

Victor Gilinsky

Commissioner

U.S. Nuclear Regulatory Commission
Fritz Heimann

Counsel

General Electric Co.

Leonard Hyman

Vice President

Merrill Lynch, Pierce, Fenner & Smith
Robert Koger

Chairman

North Carolina Utilities Commission
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Myron Kratzer

Vice President

International Energy Associates, Ltd.
Byron Lee

Senior Vice President
Commonwealth Edison
Jessica Tuchman Mathews
Vice President

World Resources Institute
Arthur Porter

Consultant

David Rose

Professor of Nuclear Physics
Massachusetts Institute of Technology
Lee Schipper

Staff Scientist

Lawrence Berkeley Labs
James Sweeney

Director

Energy Modeling Forum
Stanford University

Eric Van Loon

Executive Director

Union of Concerned Scientists

Workshop: Nuclear Reactor
Research and Development

Robert Fri, Chair

President

Energy Transition Corp.

John Berga

Washington Representative

Electric Power Research Institute

Merwin Brown

Manager for Program Development

Gas Cooled Reactor Associates

Gordon L. Chipman, Jr.

Deputy Assistant Secretary for
Breeder Reactor Programs

U.S. Department of Energy

Thomas Cochran

Staff Director

Natural Resources Defense Council

Richard Dean

Vice President, Reactor Programs

General Atomics Corp.

George Dilworth

Assistant General Manager

TVA

Arthur Fraas
Consultant

John P. Gibbons

Engineer in Charge, Research

Philadelphia Electric

Daniel Giessing

Director of Nuclear Regulation and
Safety

U.S. Department of Energy

Simcha Golan

Manager, Nuclear Systems Group

Bechtel Group, Inc.

Jerry Griffith

U.S. Department of Energy

Kare Hannerz

Senior Scientist

ASEA-ATOM

Richard Hubbard

Vice President

MHB Technical Associates

Nancy Jeffery

Research Assistant

Committee on Science and Technology

U.S. House of Representatives

Paul Kasten

Director, Gas Cooled Reactor Programs

Oak Ridge National Laboratory

Richard Lester

Department of Nuclear Engineering

Massachusetts Institute of Technology

Walter Loewenstein

Deputy Director, Nuclear Power Division

Electric Power Research Institute

Gail Marcus

Assistant Chief, Science Policy
Research Division

Congressional Research Service

Library of Congress

Roger Mattson

Director, Systems Integration

Nuclear Regulatory Commission

Mark Mills

President

Science Concepts

Keith Paulson

Manager, Plant Integrated Systems

Westinghouse Electric Corp.

Howard Rohm

U.S. Department of Energy

Charles L. Storrs

Director of Advanced Development

Combustion Engineering
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John Wett

Manager, LMFBR Projects
Westinghouse Electric Corp.

John Young

Vice President

International Energy Associates, Ltd.

Potential U.S. Natural Gas
Availability Advisory Panel

William Vogely, Chair

Department of Mineral Economics
Pennsylvania State University

Marc Cooper

Research Consultant

Consumer Energy Council of America
Lloyd Elkins

Petroleum Consultant

Ed Erickson

Professor of Economics and Business

North Carolina State University

Daniel Grubb

Vice President, Gas Supply

Natural Gas Pipeline Co.

John Haun

Professor of Geology

Colorado School of Mines

Donald Kash

Director

Science and Public Policy Program

University of Oklahoma

Harry C. Kent

Director

Potential Gas Agency

Colorado School of Mines

Lawrence Moss

Energy/Environmental Design and
Policy Analysis

Roy E. Roadifer

Chief Geologist

Mobil Oil Corp.

Benjamin Schlesinger

Principal

Energy and Environment Division

Booz, Allen & Hamilton, Inc.

John C. Sharer

Assistant Director

Unconventional Natural Gas

Gas Research Institute

John Weyant

Deputy Director

Energy Modeling Forum

Stanford University

Ex Officio:

John Schanz

Senior Specialist in Energy Research
Policy

Congressional Research Service

Library of Congress

U.S. Vulnerability to an Oil Import
Curtailment: The Oil Replacement
Capability Advisory Panel

Rodney W. Nichols, Chair

Executive Vice President

The Rockefeller University

Alvin Alm

Deputy Director

U.S. Environmental Protection Agency

Richard E. Archer

Assistant Professor

Design Program

Southern Illinois University

Jan Brinch

Energy Analysis and Planning

Mueller Associates

Nazli Choucri

Professor

Department of Political Science

Massachusetts Institute of Technology

Ernest L. Daman

Senior Vice President

Foster Wheeler Corp.

Michael Del Grande

Manager, Energy and Environment

American Telephone & Telegraph Co.

Robert Hemphill, Jr.

Associate Director

Applied Energy Services, Inc.

Brad Holloman

New York State Energy Research
Development Authority

Robert L. Judd

Director

Governor’s Office of Appropriate
Technology

State of California

Terry Lash

Deputy Director

Department of Nuclear Safety

State of Illinois

Ray Maliszewski
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Appendix C
OTA Act

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

An Act

Toestablish an Office of Technol 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
1960; "and for other purposes.

86 STAT. 797

Beitenacted byt he Senate and House of Representatives of t he
Unit ed Stafes of America in Congress assembled, That this Act may Technology
be cited asthe " Technology Assessment Act of 1972". éﬁ*ﬁg‘zﬂm Act

FINDINGS AND DECLARATION OF PURPOSE

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

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

(1) large and growing in scale; and

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

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

(c) The Congress further findsthat :

(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,
rd(?ting to the potential impact of technological applications,
an

(2) the present mechanisms of the Congress do not and are not
designed to provide the legidative branch with such information.

(d) Accordingly, it is necessary for the Congress to

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

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

ESTABLISHMENT OF THE OFFICE OF TECHNOLOGY ASSESSMENT

Sec. 3. (@) In accordance with the findings 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 legidative branch of the Government.

(b) The Office shall consist of a Technology Assessment Board  Technology
(hereinafter referred to as the “Board’™) wshall formulate and Assessment
promulﬂate the policies of the Office, and a Director who shall carry Board.
out such palicies and administer the operations of the Office. i

() The basic function of the Office shall be to provide early indica-  Duties.
tions of the probable beneficial and adverse impacts of the applica-
tions of technology ~ and to develop other coordinate, information which
may assist the 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 relationships:
(3) identify alternative technological methods of implementing
specific programs;
5(114) Identify alternative programs for achieving requisite
oals]

(5) make estimates and comparisons of the impacts of altern-
ative methods and programs,

(6 present findings of completed analysesto the appropriate
Legidative authorities;

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

(8) undertake such additional associated activities as the
appropriate authorities specified under subsection (d) may direct.

(d) Assessment nativities undertaken by the Office may heinitiated
upon the request of:

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

2) the Board; or
3) the Director, in consultation with the Board.
Information (e) Assessment made by the Office, including information, sur-
availability.  veys, studies, reports, and findings related thereto, shall be made
available to the Initiating committee or other appropriate commit-
tees of the Congress. In addition, an such information, surveys,
studies, reports, and findings produced by the Office may be made
available to the public except wher e--
1) to do so would violate security statutes; or
2) the Board considers it necessary or advisable to withhold
such information in accordance. with one or more of the numbered
aStat. 50. paragraphs in section 552(b) of title 5, United States Code.

TECHNOLOGY ASSESSMENT BOARD

Membership. Sec 4. (a) The Board shall consist of thirteen members asfollows:
(1) six Members of the Senate appointed by the President
pro tempore of the Senate, three from the majority party and

three from the minority party; . .

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

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

Vacancies, (b) Vacancies in the membership of the Board shall not affect the
power of theremaining membersto execute the functions of the Board
and shall befilled in the same mannner asin the case of the original
appointment.

Chairman and (c) The Board shall select a chairman and a vice chairman from

vice Chairman. among its membersat the beginning of each Congress. Thevice chair-
man shall act in the place and stead of the chairman in the absence of
the chairman. The chairmanship and the vice chairmanship shall
alternate between the Senate and the House of Representatives with
each Congress. The chairman during each even-numbered Congress
shall be selected by the Members of the House of Representatives on
the Board from among their number. The vice chairman during each
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Congress shall be chosen in the same manner from that House of
CongressM X other than the House of Congress of which the chairman is
o allembe.
(d) The Board is authorized to sit and act at such places and times Meetings.
during the recesses and adjourned periods of Congress, and
upon « vote of a majority of its members, to require by Subpena or  Subpena.
otherwise the attendance of such witnesses and the production of such
books, papers, and documents to administer such oaths and affirma-
tionsto take such testimony, to procure such printing  and binding,
and to make such expenditures, asit deems advisable. The Board may
make such rulesrespecting its organization and procedures asit deems
necessary. except that no recommendation shall bereported from the
Board unless a majority of the Board assent. Subpenas maybe issued
over the signature of the chairman of the Board or of any voting mem-
her designated by him or by the Board, and ma be sefved by such
person or persons as may be designated by such dhairman or member.
The chairman of the Bard or any voting member thereof may
administer oaths or affirmations to witnesses.

DIRECTOR AND DEPUTY  DIRECTOR

Sec. 5. (a) The Director of the Office of Technology Assessment  Appointment.
shall be appointed by the Board and shall serve for a term of six
yearn unless sooner removed by the Board. He shall receive basic pay Compensation.
at the rate provided for level 111 of the Executive Schedule under
section 5314 of title 5. United States Code. wStat. em

(tB In addition to the powers and duties vested in him by this Act.
the Director shall exercise such powers and duties may be delegated
t 0 him btheBoard.

(c) The Director may a point with the approval of the Board, a
Deputy Director who shall peformsuch = functions ‘as the Director
may prescribe and who shall be Acting Director during the e beence
or incapacity of the Director or in the event of a vacancy in the Office
of Director. The Deputy Director shall receive basic pay at therate
provided for level 13f the Executive Schedule under section 5815 of
title 5, United States Code.

(d) Neither the Director nor the Deputy Director shall engagein Employment
any other business, vocation, or employment than that of serving as restriction.
such Director or Deputy Director, asthe case may be; nor shall the
Director or Deputy ~ Director, except with the approval of the Board,
hold any officein, oractin an capacity for, any organization, agency,
or institution with which the Office makes any contract or other
arrangement under this Act,

AUTHORITY OF THE OFFICE

sec. 6. (a) The oriicer shall have the authority, within the limits of
available appropriations, to do all things necessary tocarryout t -~~~ h e
provisions of this Act, including, but without being limited to the
authority to-
(2) make full use of competent personnel and organizations
outside the Office, public or private, and form special ad hoc
task forces or make other arrangementswhen appropriate
(2) inter into contracts or other arrangements as may be neces- Contracts.
sary for the conduct of the work of the Office with any agency
or instrumentality of the United States with any State, territory,
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Or_possession or any political subdivision thereofor with any
person, firm, association, corporation or educational institution,
with or without reimbursement, withoutperformance or other
t()ﬂ\ﬂf zéng vgi)thout regard to section 3700 of the Revised Statutes
(3) make advance, progress and other payments which relate
to technology assessment without regard to the provisions of
section 8648 of the Revised Statutes 31 U.S.C. 589);
(4 accept and utilize the services voluntary and uncompen-
sated ) necessary for the conduct of the work of the 0ffice
and provide transportafion and subsistence as authorized by
80 stat. 499, section 5703 of title 5, United States Code, for persons serving
93 stat. 190. without compensation.
(5) acquire by purchase, lease, loan, or gift, and hold and dis-
pose of by sale, lease, or loan, real and  personal property of all
“kinds necessary for or resulting from e exercise of authority
granted by the Act; and
(6) prescribe such rulesand regulations as it deems necessary
) governing the operation and organization of the Office.
Recordkeeping  (b) Contractors and other parties entering into contracts _and other
arrangements under this section which involve costs to the Government
shall maintain such books and related records as will facilitate an effec-
tive audit in such detail and in such manner as shall be prescribed b
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 dulyauthorized representatives,
for the purpose of audit and examination. ~ .
(c The Officein carrying out the provisions of this Act, shall not
otself, ogerate any laboratories, pilot plants or test facilities.
égeng ) (d) The Office is authorized to secure directly from any executive
operation.  department or aency 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, * statatistics, and technical
assistance directly to the Office upon its request
Personnel
detail. agency may detail, with or without reimbursement, any o its per son-
nel to assist the Officein carrying out its functions under thisAct.
(f? TheDirector shall. in accordance with such palicies asthe 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 councit

) Sec. 7. (a) The Office shall establish a Technology Assessment
Member ship. Advisory Council (hereinafter referred to asthe™" Council”. The
Council shall be composed of the following twelve members:

(1) ten member s from the public to be appointed by the Board.
who shall be persons eminent in one or morefields of the physical.
biological, or social sciences or engineering or experienced in the
administration of technological activities, or who may be judged

ualified on the basis of contributions made to educational or pub-
lic activities;
2) the Comptroller General; and
EB; the Director of the Congressional Research Service of the
Library of Congress.
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(1) The Council, uponrequest by the Board, shall— Duties.

(1) review ana make recommendationsto the Board on activ-
ities undertaken by the Office or on the initiation thereof in
accordance with section 3(d);
(2) review and make recommendations to the Board on the
findings of any assessment made by or for the Office; and
i (8) undertake such additional related tasks as the Board may
irect.
(c} The Council by majority vote, shall elect from its members Chairman and
appointed under subsection (a)(l) of thissection Chairmananda Viee Chairman,
Vice 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) Theterm of office of each member of the Council appointed Tom of
under subsection (a) 1 shall be four years except that any such ofoffice.
member ® ppointad to $11 a vacancy occurring prior to the expiration
for theremainder of such term. No person shall beappointed for )

remainder of such term, No person shall be appointed a member

of the councit unaer SUbSECtiON (&) (1) mMorethan twice. Terms of the
member s appointed under subsection (a) (1) shall be
to establish « rotating member ship according to such
Board may devise.

(e) (1) The members of the Council other than those apo_inted
under subsection (a) (1) shall receive no  pay for their Services as
members of the Council. but shall be @ now necessary travel expenses Travel expenses.
(or, in the alter native, mileage for use of privately owned vehicles
and a per diemin lieu of subsistence at not to exceed the
prescribed in sectionss702 and 5704 of title 5, United States Code),and other 80 ?t- 498;
necessary expenses incurred by them in the performance of duties ®Stal. 1%
vested in the Council, without regard to the provisional of subchapter 1 5 USC 570L
of chapter 57 and section 5781 of title 5. United States Code, and regula-
tions promulgated thereunder. .

(2? The members of the Council appointed under_subsectionaSa)(l) Compensation.
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 highest rate of basic pay act forth in the
General Schedule of section 5332 a‘) of title 5, United States Code,
and in addition shall be reimbur or travel, subsistence, and other
necessary expensesin the manner provided for other members of the
Council under paragraph (1) of this subsection.

UTILIZATION OF THE LIBRARY OF CONGRENS

Sec. 8. (a) To carry out the objective of this Act, the Librarian of
Congressis authorized to make available to the Office such services end
assistance of the Congressiona 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 assistancewhich

provide to the Congress.

(c) Nothing in this section shall altar or modify any services or
responsibilities other than those performed for the Office which the
Congressional Research Service under law performsfor or on behalf
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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.

(c) 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.

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

COORDINATION WITH THE NATIONAL SCIENCE FOUNDATION

Sm.. 10. (@) The Office shall maintain a continuing liaison with the
National Science Foundation with respect to-
(1) grants and contracts formulated or activated by the Foun-
dation which are for purposes of technology assessment; and
(2) the promotion of coordination in areas of technology assess-
ment, and the avoidance of unnecessaryduplication or overlapping
of research activities in the development of technology assessment
techniques and programs.

Soiemtiflo (b) Section 3(b) of t te National Science Foundation Act of 1950;
FTO rams, Asamended 42 U.S.C. 1862(b)), is amended to read as follows:
I nanci ng. “(b) The Foundation is authorized to initiate and support specific

92 Stat. 360. grjentific 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, loans, and other forms of assistance) for the conduct of such
activities.  When initinted or supported pursuant to requests made by
other Federal department or agency, including the Office of Tech-
nology Assessment, such activities shall be financed whenever feasble
from funds transferred to the Foundation by the requesting official as

64 Stat. 156; provided in section 14(), and any such Nativities shall be unclassified

32 Stat. 365. and shall he identified by the Foundation as being undertaken at the

42 USC 1873,  request of the appropriate official.”’

ANNUAL REPORT

Sec. 11. The Office shall submit to the Congress an annual report
which shall include, but not be limited to an evaluation of technology
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 year.
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803.

APPROPRIATIONS

Sec. 12. (zé%To enable the Office to carry out its powers and duties
thereis hereby authorized to be appropriated to the Office, outof any
money in the Treasury not otherwise appropriated, not to exceed
$5,000,000 in the aggregate for the two years ending June 80,
1973, and June 30, 1974, and thereafer such sums as may be necessary .
(bS Approriations made pursuant to the authority provided in
subsection (ayhall remain e vailable for obligation

ture, or for obligation and expenditure for such period or periods as
may be specified ~in the Act makingsuch ® ppropriationa.

Approved October 13, 1972.

LEGISLATIVE HISTORY

HOUSE REPORTS: No. 92-469 (Com,on Science and Astronautics) and
No. 92-1436 Cam. of Conference).

SENATE REPORT No. 92-1123 Cam. on Rules and Administration),
CONGRESSIONAL RECORD, vol. 118 ( 1972):

Fob. 8, considered and passed House.

Sept.14, considered and passed Senate, amended.

Sept.22, Senate agreed  tO conference report.

Oct. 4, House agreed to conference report.
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