
Section M.-Year in Review

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

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

Technology and Handicapped People

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

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

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

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

OTA presents policy options for Congress that might lessen problems
in the development, distribution, and use of technologies. The report
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contains a range of options in five issue areas: consumer involvement,
production and marketing of technologies, evaluation of current and
emerging technologies, financial barriers to technology acquisition or
use, and personnel availability.

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

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

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

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



Section 11— Year in Review ● 13

Impacts of Technology on U.S. Cropland and
Rangoland Productivity

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

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

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

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

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

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

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

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

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

Federal agricultural programs have had mixed effects on resource
conservation. While such programs intentionally or unintentionally af-
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feet the natural resource base, they generally have not been designed
to provide collateral conservation benefits. Little work, in fact, has ever
been done to analyze the interrelationships between agricultural policies
and conservation.

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

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

Energy Efficiency Of Buildings in Cities

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Civilian Space Policy and Applications

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

For the past 25 years,

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

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

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

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

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

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

Airport and Air Traffic Control System

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

AIRPORT AND
AIR TRAFFIC
CONTROL SYSTEM

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Air Service to Small Communities

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

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

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

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

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

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

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

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

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

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

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

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

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

why the basic material needs of all the world’s people cannot be
met for the foreseeable future. These needs are not now being met
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●

●

●

●

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

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

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

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

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

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

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

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

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

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

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

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

●

●

•

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

Review of the FAA 1982 National Airspace System Plan

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

●

●

●

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

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

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

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



●

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

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

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

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

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

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

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

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

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

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

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

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



34 . Annual Report to the Congress for 1982

Alternatives for a National Computerized
Criminal History System

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

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

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

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

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

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

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

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

Medical Technology Under Proposals TO Increase
Competition in Health Care

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

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

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

and policy makers have attributed the dramatic upward spiral in health
care costs over the last 15 years to the lack of competition, or lack of



36. Annual Report to the Congress for 1982

sensitivity to price, on the part of those who buy and use medical tech-
nology.

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

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

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

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

●

●

●

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

Postamarketing Surveillance of Prescription Drugs

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

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

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

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

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

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

,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

timates of future market

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Oil Imports.”

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

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

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

Selected Electronic Funds Transfer Issues
Privacy, Security, and Equity

(Background Paper]

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

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

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

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

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

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

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

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

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

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

The implications of Cost-Effectivness
Analysis of Medical Technology

(Background Papal

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

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

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

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

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

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

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

(Backgrond Paper)

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

range commercial air ‘transport using new
technology.

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

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

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

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

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

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

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

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

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

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

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

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

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

(Background Paper)

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

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

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


