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SUMMARIES OF
OTA REPORTS
COMPLETED IN 1978

The assessments carried out by OTA cover a wide spectrum of major na-
tional issues and examine a broad range of policy options and their possible
consequent impacts on numerous and diverse interests. To provide examples
of this range, depth, and breadth, summaries from the reports published by
the Office in 1978 are presented in this section.

The reader is cautioned that these are summaries of the reports. They do

not cover the full range of options considered or all of the findings presented
in any individual report.
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A Technology
Assessment of

coal
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Pipelines
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Coal Slurry Pipelines

Comparison of the costs of unit trains and
slurry pipelines concluded that, depending on
specific conditions of a given route, either mode
can represent the least costly means of transport-
ing coal if one ignores regulatory distortions and
unquantifiable social impacts. Which mode is
cheaper in a given instance can be determined
only by a detailed economic and engineering
evaluation,

Without the power of eminent domain at either
the Federal or State level, coal slurry pipelines
will have great difficulty competing with railroads.
Without eminent domain, the pipelines would
have to redirect routes, thereby increasing their
costs and reducing their ability to compete suc-
cessfully with established railroads.

On the other hand, if the pipelines are granted
the power of eminent domain, they could enjoy
significant advantages over the railroads because
of regulatory restrictions on the latter's ability to
enter into long-term contracts with selected cus-
tomers.

Water availability is a central issue. Although
transportation of coal by slurry pipelines will re-
quire much less of the mine region’'s water per
ton of coal than onsite gasification or electric
power generation, pipelines do represent a sub-
stantial potential demand on remaining unallo-
cated resources. Sufficient unused quantities of
suitable water exist, although they are not neces-
sarily legally available, for the transportation of
nearly 200 million tons per year from Western
coal-producing areas. However. diverting water
for slurry pipelines now would limit the options
for future uses of that water. Eminent domain
legislation could inadvertently alter the balance of
Federal and State authority over water resources.
Unless such alteration is intended, care should be
taken to avoid that consequence.

One environmental area of uncertainty in-
volves the substances that will be present in the
slurry water after it has been separated from the
coal at the end of the pipeline. The Department
of Energy is now sponsoring experiments to clar-
ify this problem.

The environmental impacts of the water use,
its discharge, and the construction of the pipe-
lines must be weighed against the noise. land-use
disruption, and rail-highway crossing accidents
and inconvenience associated with moving the
same coal by rail.

Railroad financial health probably would be af-
fected less by a substantial pipeline industry than
by adverse rate regulation or diminished produc-
tivity gains of railroads in the future.

Further, slurry pipeline development should
have no significant impact on the achievement of
projected levels of coal use on a national scale.
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An Evaluation of
RAILROAD SAFETY

Railroad Safety

An OTA study indicates that from 1966-74
track-caused train accidents per ton-mile in-
creased by more than 100 percent. Although
changes in data reporting made in 1975 make
comparison with earlier data difficult, it is clear
that the increase in track-caused accidents is con-
tinuing. This increase appears to relate both to an
extensive and growing deferral of maintenance
and to increased axle loadings.

The actual number of fatalities and injuries has
decreased over a 9-year period by 29 and 19
percent respectively. However, when adjusted
for changes in exposure, the casualty rate has re-
mained relatively constant, except for a decrease
in rail-highway grade-crossing accidents.

Track-caused train accidents are not likely to
be reduced until the financia condition of the rail-
roads improves. Substantial economic losses to
the railroad industry resulting from accidents ag-
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gravate the outlook for economic improvement.
The cost of railroad accidents totalled $575 mil-
lion and accounted for 3.5 percent of total indus-
try operating revenue in 1975. During 1966-74.
accident costs increased by 38 percent, casualty
claims by 46 percent. and property and lading
losses resulting primarily from train accidents by
21 percent

The legal framework is adequate for address-
ing railroad safety problems. However, Federal
efforts to reduce casualties and property losses

have been impaired because:

+ Accident data have not been adequately
used to analyze the nature. extent. and
causes of specific safety problems, or in set-
ting priorities for addressing these problems.

+ Measures of effectiveness have not been de-
signed into current regulatory, inspection,
and R&D programs.

+ Alternative approaches to the regulatory
process. such as incentive programs, have
not been systematically considered.

+ Divided jurisdiction-—among Federal and
State agencies, and the railroads — has im-
pealed the administration of safety efforts.

The Federal Railroad Administration has failed
to indicate how specific requirements or stand-
ards will reduce or eliminate particular hazards.

inspections, authorized by the 1970 Railroad
Safety Act. do not appear to have affected the
accident rate. Current inspection programs and
strategies have not effectively dealt with the
safety problems that they were established to
address.

R&D programs have emphasized reducing the
causes of property damage rather than reducing
the causes of casualties.

Increased cooperation among Government,
industry, and labor would provide substantially
greater opportunity for reductions in both prop-
erty and casualty losses.
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Preliminary Draft

Analysis of Laws Governing
Access Across Federal Lands

Options for Access in Alaska

MAY 1978
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Ofice of Technology Assessment

Access Across Federal Lands in Alaska

Rarely has the conflict between resource devel-
opment and protection of the natural environ-
ment been more severe than in Alaska. The larg-
est State is a treasury of natural beauty, wildlife.
and wilderness on a scale that does not exist in
the rest of the Nation. At the same time, it has an
abundance of natural resources that may be
needed in the future. For decades, distance, cli-
mate, and lack of development combined to en-
force de facto preservation of Alaska's natural
treasures. The barriers that have protected Alas-
ka's environment have been lowered by technol-
ogy, by local development, and by an increased
demand for resources.

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

Congress establishes for the use and preservation
of these lands.

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

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

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

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

Ocean Thermal Energy Conversion (OTEC) is
a concept for using the temperature difference
that exists between warm waters at the surface of
oceans and cold waters in the deep oceans to re-
lease stored solar energy to power a turbine.

The number of sites where a sufficient tem-
perature difference exists between the surface
and a reasonable ocean depth is limited -—there
are few off the continental United States—but at
these sites the solar energy stored in the ocean is
an abundant. renewable source of power. How-
ever, harnessing this energy requires complex
and potentially expensive equipment of enor-
mous size.

Research on OTEC has been underway since
the early 19th century and has been funded by
the U.S. Government since 1972. The concept
has been touted as one which may be used to
provide an important source of energy for the
generation of electricity or power for manufactur-
ing energy-intensive products such as ammonia
and aluminum,

OTEC technology is not yet proven and prob-
ably could not become a viable part of the U.S.
energy supply system in this century. Although
the concept was demonstrated on a small scale in
1926. the technology is not developed to the
point where acceptably precise estimates can be
made about the technical feasibility of large-scale
systems, potential products of those systems, the
economics of the systems, or the social and en-
vironmental impacts.

No OTEC plant has been fully designed: many
components of the system have not yet been
proven in the hostile marine environment. No
ocean energy plant of any size has ever been built
and operated which generated more energy than
was required to operate the equipment. The
technical problems which must be solved are by
no means minor, and satisfactory solutions to the
critical engineering problems will require long-
term laboratory and at-sea testing.

The relative value of OTEC depends heavily
on the future price of alternative energy sources.
At this time, OTEC offers no economically com-
petitive product. The value of developing OTEC
technology, however, cannot be measured by
simple economic projections because in the long
term alternative energy supply options could
become much more critical to the United States
and to the world. Sometime during the 21st cen-
tury a renewable source of energy could become
a necessity.
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If the Government ceases to fund OTEC, little
new information about it will be produced be-
cause of the lack of support from private indus-
try. If funding is continued, fairly level research
and development money in the tens of millions of
dollars for the next 5 to 10 years could result in a
program geared toward solving important techni-

cal problems. Large amounts of money, rapidly
totaling billions of dollars, would be a high-risk
approach which could result in the most rapid
demonstration of one specific system but could
also result in skipping essential long-term testing
and environmental studies and making prema-
ture choices among concepts and possible uses.

Applications of R&D in the Civil Sector

Management of research and development by
the Federal Government has not kept pace with
new requirements established by Congress in re-
cent years. Federal R&D designed to stimulate
technological change in areas like energy, hous-
ing, and law enforcement are effective only if
non-Federal users adopt the innovations pro-
duced. Federal management of such R&D must
therefore differ from that appropriate where the
Federal Government is the end user, as in de-
fense and space R&D.

The recently enacted Federal Grant and Coop-
erative Agreement Act (Public Law 95-224) re-
quires that in all transactions with non-Federal
(civil sector) parties, Federal agencies distinguish
between *procurement”--buying something for
the Federal Government’s direct use—and “as-
sistance’’—supporting or stimulating a non-Fed-
eral activity in the public interest. Transactions to
support non-Federal R&D would generally be for
the purpose of assistance. Yet, currently, much
non-Federal R&D is funded through the Federal
procurement process. The change required by
Public Law 95-224 presents an opportunity to
develop management perspectives and practices
appropriate for cooperative Federal/non-Federal
efforts to stimulate technological innovation.

To clarify Federal roles and responsibilities, the
Act establishes uniform criteria for grants, con-
tracts, and cooperative agreements. These uni-
form, Government-wide criteria have the effect
of forcing Federal agencies to declare clearly
which relationship with non-Federal parties is
sought. Revealing the level of Federal involve-
ment in assistance relationships emphasizes for
Congress the issue of accountability in such trans-
actions. Because of the inherent risk of failure in
technological change, the interpretation of ac-
countability—whether expenditures are ultimate-
ly effective or merely allowable—is a core issue
for congressional consideration.

If Federal agencies are to become effective
agents of change through support of R&D, they
must involve those non-Federal parties—wheth-
er in the public or private sector—who have the
incentive and capacity to go beyond the R&D
stage and develop technological innovations for
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widespread use and public benefit. The coopera-
tive agreement is a new legal instrument appro-
priate for such involvement. As in a joint business
venture, Federal and non-Federal rights and ob-
ligations are negotiated in the process of reaching
such agreements.

The Act mandates the Office of Management
and Budget to make a comprehensive study of
Federal assistance relationships and report to
Congress in 2 years (i. e.. in early 1980). The

study presents an important opportunity to de-
velop the new perspectives and procedures ap-
propriate for assisting technological innovation.
Because the OMB study will largely determine
how the Act is implemented. Congress required
OMB to involve in the study a wide range of po-
tentially affected parties, including Congress
itself. Such involvement is essential in order to
realize the Act’s potential —which is still not wide-
ly recognized—for applying science and technol-
ogy to a broad range of problems confronting the
Nation.

Volume |

Application of
Solar Technology
to Today’s Energy Needs

I

Prospects for Onsite Solar Energy

By the mid- 1980's. energy supplied by small-
scale solar equipment located at the point of use
could meet a variety of residential, commercial,
and industrial needs. Such “onsite” solar systems
are technically capable today of providing energy
for domestic hot water, space heating and cool-

ing, industrial process heat, and mechanical and
electric power.

With few exceptions, solar energy now costs
more than energy from conventional sources.
However, if expected reductions in the cost of
some kinds of solar equipment (particularly solar
electric equipment) and expected increases in
gas, oil, and electricity prices occur, solar equip-
ment could be competitive on a life-cycle cost
basis in a variety of markets within 10 years.
Solar hot water and heating systems are already
competitive in some circumstances.

Onsite solar systems which rely on storage for
backup can be designed to provide al of a build-
ing’s energy needs, but generally are more ex-
pensive than systems relying on electric or gas
backup. Systems relying on electric backup can
be designed which would not adversely affect
utility rates. Systems using oil and gas as a
backup may be more attractive in some circum-
stances. Small electric-generating solar systems
may find it preferable to sell electricity to a utility

(if permitted to do so), even at reduced rates,
than to store electricity.

Small solar systems offer a number of technica
and economic benefits. They do not require
long-range planning and large investments in sin-
gle plants. Most solar components, except stor-
age, are modular and thus do not offer econ-
omies of scale. Solar energy could create new
jobs, particularly in the construction trades: re-
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duce world competition for fossil fuels: and im-
prove U.S. balance of trade. In most cases, solar
equipment can deliver energy with minimal harm
to the environment.

Markets for smell-scale solar equipment will
develop without Government assistance. How-
ever, without Government help, solar energy is
unlikely to make a significant contribution to U.S.
energy supplies before the year 2000. Existing
Federal programs controlling fuel prices and sub-
sidizing nonsolar energy sources have created a
situation where. without compensating subsidies,
solar energy is uniquely disadvantaged.

A program to accelerate the widespread use of
solar energy could include: 1) allowing energ,
prices to rise to marginal replacement cost; 2) es
tablishing tax credits, loan subsidies, or other in-
centives for both consumers and manufacturers
of solar devices; 3) supporting a balanced pro-
gram of research, development, and demonstra-
tions on a wide variety of solar concepts. 4) re-
solving legal and regulatory barriers, particularly
utility law and “sun rights;” 5) encouragin,inter-
national cooperation in solar research and dem-
onstrations. especially in areas where solar ener-
gy may be commercially attractive before it enters
U.S. markets; and 6) ensuring that adequate
standards are established.
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Urban Transit Demonstration and
Development Programs

Three research and development projects
sponsored in the early 1970's by the Urban Mass
Transit Administration (UMTA)-—-TRANSBUS.
State-of-the-Art Car (SOAC), and Advanced
Concept Train (ACT) —demonstrate some prob-
lems confronting the Federal Government in in-
corporating new technology in mass transit vehi-
cles. TRANSBUS was designed to replace the
standard city bus and improve passenger comfort
and access: SOAC incorporated available tech-
nology in existing railcar design: and ACT com-
bined new subsystems with a new railcar design.

Initiated in 1971, the TRANSBUS project re-
sulted in the fabrication and testing of three pro-
totype buses featuring new components. im-
proved access, and a low floor. However, insuffi-
cient emphasis was placed on development of
key components, resulting in several unresolved
technological and operating problems. Govern-
ment and industry concern for promoting com-
petition in the manufacturing industry compli-
cated the R&D program and may have delayed
introduction of a new bus. TRANSBUS did show
the feasibility of low floors, allowed easier bus en-
trance and exit, and demonstrated the use of gas
turbine engines.

Also initiated in 1971, the ACT project was
plagued by low cost estimates, late deliveries,
and management problems. The OTA study in-
dicated that development and evaluation of new

subsystems prior to incorporating them in new
vehicles may be a more effective R&D strategy
than simultaneously developing both a new car
and new subsystems.

Demonstration of SOAC at five different loca-
tions in 1974-75 gave impetus to the concept of
standardization in rail cars. Several transit oper-
ators incorporated SOAC features in their specifi-
cations for new cars. The SOAC project demon-
strated that standardization could reduce costs
and increase product reliability.

Standardization of components in mass transit
vehicles appears to be a more realistic approach
than standardization of total car design. It would
allow transit operators greater flexibility in adapt-
ing vehicles to local conditions, reduce lifecycle
costs, and improve the reliability of vehicles.
However, inflation and the limited market for
mass transit products may have greater influence
on overall costs than standardization by itself.

Successful Federal R&D programs for mass
transit require involving transit manufacturers,
operators, and the riding public throughout the
R&D process, otherwise, the results of R&D may
not be acceptable. Extensive evaluation and
demonstration of R&D results is required if new
federally developed components and vehicle de-
signs are to be mandated for commercial service.
The relationship between development and de-
ployment, as well as alternative policies to
achieve specific goals. needs to be clearly defined
before development results are adopted.
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The Role of Demonstrations in
Federal R&D Policy

Demonstrations have become increasingly
popular as responses to a broad spectrum of na-
tional problems. Federal expenditures for dem-
onstration projects, including social program
demonstrations, have grown to more than $1 bil-
lion annually. Yet their effectiveness has been
limited.

For Congress to effectively evaluate demon-
strations, a set of redlistic expectations for a dem-
onstration’s outcome would be useful. Toward
this end, OTA reviewed the extensive experience
with demonstrations, including both social and
hardware demonstrations, and developed both a
conceptual framework for viewing demonstra-
tions and a detailed set of guidelines to assist
evaluation of individual demonstration pro-
posals.

The purpose of a demonstration is to generate
information for decisionmaking. The information
generated may be for either of two purposes: to
test an innovation for formulating policy or to
promote adoption of an innovation. Policy-for-
mulating demonstrations provide information to
Federal decisionmakers about the technical and
administrative feasibility of an innovation, and
the expected economic, environmental, and so-
cial impacts of that innovation. Demonstrations
to promote the use of an innovation provide in-
formation to non-Federal decisionmakers on an
innovation’s costs, reliability, demand, and the
feasibility of implementing it on the user's site.

Ambiguity of purpose in demonstration proj-
ects has frequently led to disappointing results.
Whether intended as an innovative policy re-
sponse to a complex national problem, or to
move R&D results from the laboratory to use in
the real world. demonstrations tend to generate
different expectations from the different parties
involved—congressional committees, funding
agencies, performers, potential users, and vari-
ous interest groups. Some may view demonstra-
tions as a test of an innovation, others as a pro-
motion of an innovation, and still others as pri-
marily a means of expressing concern for a na-
tional problem. These different objectives and ex-
pectations make the evaluation of a demonstra-
tion difficult and necessarily judgmental.

Demonstrations designed to promote the
adoption of an innovation are more likely to be
successful when: 1) consensus is obtained among
key non-Federal decisionmakers on the informa-
tion sought from a demonstration: and, 2) when
potential adopters perceive the results to be
reproducible. For soft technologies, such as edu-
cation and law enforcement, the perception of
reproducibility is often lacking, and successful
replication at several sites may be needed to in-
duce others to adopt the innovation. In areas like
energy. on the other hand, there is frequently
controversy concerning what constitutes desir-
able and timely innovations. Such controversy
complicates getting consensus on the information
sought from a demonstration.
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Policy Implications of CT Scanners

The computed tomography or CT scanner is a
diagnostic device that combines X-ray equipment
with a computer and television-like tube to pro-
duce cross-sectional images of the body. Devel-
oped in Britain in the 1960's, some 1, 000 scan-
ners were installed in the United States between
1973, when first introduced in the United States,
and the end of 1977. CT scans provide highly ac-
curate diagnoses of certain medical conditions as
well as previously unavailable information. Com-
pared to older technologies. such as pneumoen-
cephalography, CT scanning often improves the
safety and comfort of patients.

However, CT scanning represents one ele-
ment in the great increase that has occurred in re-
cent years in technological capability, diagnostic
testing, and rising medical costs. Because of their
rapid adoption and high purchase price (averag-
ing a haf million dollars each), CT scanners raise
important policy issues for Government and pri-
vate policy makers.

Neither public nor private sector agencies now
systematically assess medical technologies for
their efficacy. The widespread adoption of CT
scanners, for instance, occurred prior to an eval-
uation of their place in medical practice or rela-
tionship to other medical services. Thus, plan-
ning agencies, Professional Standards Review
Organizations, third-party payers, and the medi-
ca community lack an adeguate basis for judging
the use of technologies.

While third-party payers have sometimes
made payment for CT scans dependent on plan-
ning approval and an evaluation of efficacy, gaps
in Federal and State laws dilute these provisions.
These laws often encourage placement of CT
scanners and other expensive equipment in loca-
tions, such as doctors offices, that are exempt
from review. Further, the law linking Federal
payments to planning approval does not apply to
operating costs or to physicians charges, which
together comprise about two-thirds of the cost of
a CT examination.

Current public and private methods of financ-
ing medical services in effect promote the use of
expensive technologies. They offer little incentive
to doctors to consider using alternative technol-
ogies which may be cheaper or more beneficial,
or to operate equipment at a level of use at which
costs per treatment are minimized. The use of
third-party payers insulates both patients and
doctors from the costs involved. Further, doctors
have come to rely heavily on extensive testing
because of their training and of their concern for
mal practice suits.

The Federal Government could influence the
use of costly but potentially effective medical
technologies by means of three basic, but not
mutually exclusive, sets of alternatives. These
are: 1) establish a process to develop information
on efficacy and safety; 2) expand the role of Fed-
eral agencies to regulate the acquisition and use
of, as well as payment for, technologies, and 3)
change the methods of financing medical services
to better promote the efficient use of technologies
and provide more cost-effective care.
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Government Involvement in the
Innovation Process:

A Contractor’s Report to OTA

Innovation is defined as the commercial intro-
duction of new technologies, goods, or services.
Vital to productivity and economic growth, inno-
vation includes the entire series of events from an
original concept taken through research and de-
velopment to the marketplace. Although impor-
tant, research alone is not enough to ensure suc-
cessful innovation. More important are the deci-
sions made by corporations, as well as external
influences, that facilitate or inhibit the movement
of new technology into the market.

Governments in all modern industrial countries
seek to promote and shape technological devel-
opment, particularly where market forces are
clearly incapable of achieving defined national
objectives. Private companies tend to support
those research projects whose results they can
control. But, only the larger companies can af-
ford extensive R&D programs. Also, Govern-
ment action may be necessary to correct market

failures or substitute national policy, such as pol-
lution control, for market allocation of resources.

Taken as a whole, innovation is influenced by
a variety of factors whose complex interactions
make the process difficult to comprehend. These
include Government incentives and funding for
basic research; tax, patent, procurement, and
antitrust policies; and regulatory policies. The
rate and extent of innovation is also affected by
inflation, tax credits and subsidies, and by the for-
mation of capital. Technical skills as well as mar-
keting and management expertise directly influ-
ence the innovation process.

However, innovation is a subject of straight-
forward action and experimentation in several
foreign countries, including West Germany and
Japan. There, innovation is treated as a compo-
nent of national planning. Thus, policies support-
ing the advancement of new technologies are
closely tied to economic policies. These include
direct Government support for private R&D,
support of basic research, Government procure-
ment of new products to strengthen demand,
support for firms introducing new technologies,
and emphasis on industrial change, manpower
training, and exports.

Yet, the means for applying such policies in
the United States have not been devised. Fur-
ther, it is not clear whether the Federal Govern-
ment should support commercialization of new
technologies through changed roles for national
laboratories, through risk reduction for new busi-
nesses, through the support of technical infor-
mation networks, or by any other conceivable
means.

Studies of selected industries have shown that
Government programs and incentives that help
new firms and ventures get started have fre-
guently led to innovation. Where Government
has provided a market for new technologies
or supported R&D directly, firms have often
changed products or processes. Also, Govern-
ment action that complements normal competi-
tive pressures for change have effectively stimu-
lated the introduction of new technologies.
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Federal Reorganization of Science
and Technology Education:

A Contractor’s Report to OTA

Congress is now considering an administration
initiative to create a new Cabinet-level Depart-
ment of Education separate from the current De-
partment of Health, Education, and Welfare.
OTA examined the proposal for its potential im-
pacts on the science education and educational
research and analysis programs now run by the
National Science Foundation (NSF) and other
Federal agencies. Some of these programs have
been proposed for transfer to the new depart-
ment.

Some scientists and educators have expressed
concern that advanced training programs for sci-
entists and engineers would be damaged by such
a transfer. These programs are seen as being vita
to the Nation’s ability to direct technology to-
wards solving problems or creating opportunities.
While the dollar support for these programs is
small (about $56 million per year) compared to
the total NSF budget or that of the proposed new

department, their impact on the course of science
and technology is considerable.

According to the administration plan, a single
department would combine all Federal education
programs in one office, expand the Federal im-
pact on the quality of science education, and cre-
ate a single administrative focus for education
programs for minorities. women, and the handi-
capped. On the other hand, a single department
would eliminate the value that stems from locat-
ing education programs in Departments such as
Agriculture, Defense, and State that have a
strong interest in furthering education pertinent
to their functions.

In evaluating the impacts of an education de-
partment on Federal science and technology ac-
tivities, several criteria need to be considered.
These include the importance of: 1) locating edu-
cation programs in an education department in-
stead of mission-oriented agencies: 2) develop-
ing education programs for scientists within a sci-
ence agency rather than in an education depart-
ment which is focused on training educators. 3)
past successes in established science education
programs; and 4) a high visibility for science edu-
cation programs in the scientific and technologi-
cal communities.

The education programs at NSF can be kept
where they are now or transferred in part or
whole to the new department. Or, transfer could
wait until the education department is operating,
thus permitting more informed decisions con-
cerning which programs to transfer. The Educa-
tion Directorate at NSF now administers pro-
grams on science and society, science education
research, faculty improvement, institutional sup-
port to upgrade undergraduate science teaching,
and advanced science training.

If graduate science and engineering training
programs are transferred to the new department.
care is needed to ensure that they do not suffer
by being located in a department whose primary
focus is on elementary and secondary education.
Similar to other Federal agencies that have R&D
programs related to their missions, an education
department would benefit from having education
research and analysis programs transferred to it.
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ASSESSING
THE EFFICACY
AND SAFETY

OF MEDICAL
TECHNOLOGIES
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Efficacy and Safety of Medical
Technologies

As the role of science in medicine has in-
creased in recent decades, medical practice has
become heavily, and increasingly, dependent on
technology. Yet. many medical technologies
have not been assessed for their efficacy or safety
prior to being used. Indeed, several technologies
that have been widely adopted, such as gastric
freezing, have later been shown to be of limited
usefulness.

Assessments for efficacy and safety would help
ensure that the benefits of a technology were
commensurate with its risks and would help
guide its appropriate use. However, such assess-
ments are only starting points in evaluating the
overall utility of a technology. Well-informed
decisions concerning.medical technologies might
also require evaluations for cost-effectiveness,
cost-benefit, and the social impacts of the tech-
nology.

Efficacy and safety depend on the type and
probability of benefit and risk, the medical prob-

lem giving rise to use of a technology, the popu-
lation affected, and how the technology is ap-
plied. Both can be determined by some combi-
nation of clinical experience, epidemiological
studies, or controlled clinical trials, followed by
development of a formal consensus. No tech-
nique is universally applicable; each has its
strengths and weaknesses. For instance, con-
trolled clinical trials may draw on many cases and
complex statistical techniques, but also may raise
ethical questions in that a control group must be
denied the possible benefits of the new tech-
nology.

Federal law requires evaluations for efficacy
and safety of most new drugs and medical de-
vices. While some private doctors and medical
facilities conduct evaluations, such activities are
fragmented and uncoordinated. Further, the ef-
ficacy and safety of medical and surgical pro-
cedures need not be demonstrated before they
can be used, although some in fact are tested by
various Government and private groups.

Because large numbers of people use or are &f-
fected by medical technologies, well-validated,
relevant information on their efficacy and safety
is needed. However, no formal or well-coordi-
nated system exists for identifying technologies
needing study or for disseminating information
derived from such studies. New technologies are
studied more often than existing ones because no
agency, public or private, has a mandate to vali-
date existing technologies. Questions have also
been raised concerning the adequacy of funding
for controlled clinical trials.

The Federal Government could help develop
and disseminate information on the efficacy and
safety of medical technologies either by stimu-
lating private sector action or through its own
agencies and programs. The latter could be ac-
complished either by existing agencies, such as
the National Institutes of Health (NIH) or the
Food and Drug Administration (FDA), or by a
new office of health technology. The task of iden-
tifying technologies for study could be assigned to
an existing Federal agency, the Institute of
Medicine of the National Academy of Sciences,
or specially created commissions.
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Nutrition
Research
Alternatives

Nutrition Research Alternatives

Significant changes have occurred in recent
decades in the eating habits and lifestyles of
Americans. At the same time, obesity and de-
generative illnesses, such as heart disease and
cancer, have replaced malnutrition and infectious
diseases as the major cause of ill heath in the
United States. Epidemiological studies indicate
that, among other factors, diet may contribute to
the incidence of and mortality from degenerative
diseases.

Yet, the Federa Government has failed to shift
its research priorities from traditional concerns
with deficient diets and the biochemical functions
of nutrients to the relationship between nutrition
and health. Greater emphasis is needed on re-
search on how diet contributes to the develop-
ment of chronic diseases. Progress in developing
dietary measures for the prevention and treat-
ment of chronic diseases will depend on that re-
search as well as on integrating our knowledge
about nutrients, educating consumers on nutri-
tion, and monitoring changes in patterns of food
consumption.

A reoriented research strategy would lead to a
sharper focus on learning how patterns of food
consumption, as well as food additives and con-
taminants, among other factors, affect the health
of Americans. Such a strategy might include re-
search on new food processing techniques, nutri-
ent fortification and reformulation, and selection
of alternative foods by consumers. This strategy
would, however, not preclude or mitigate Feder-
al programs to eliminate hunger and malnutri-
tion, particularly in less-developed areas of the
world.

Nutrition research in the Federal Government
is complicated by being conducted in 7 different
departments encompassing 14 separate agen-
cies. Each agency establishes its own research
goals and priorities. Further. no agreed-upon
definition exists on what constitutes nutrition re-
search. Thus, research efforts are fragmented
and lack a coherent strategy for the solution of
diet-related health problems. The focus now
lacking in Federal nutrition research could be
achieved by defining the scope and goals of re-
search, specifying priority areas in line with the
goals, and determining the expertise needed to
achieve those goals.

A pluralistic approach appears to be the best
means of coordinating Federal research efforts,
rather than consolidating all nutrition programs in
one agency. Such an approval could produce the
kind of creative competition that would enhance
research efforts. Undesirable overlap and prob-
lems of definition could be minimized by an inter-
agency committee, perhaps with a rotating chair-
manship, or other such coordinating mechanism.
Such a committee could also improve the storage
and dissemination of research results by linking
the information systems now in use.

In addressing these issues, Congress could
take no action while awaiting administration pro-
posals for reorganizing Federal nutrition pro-
grams; or, Congress could act now and clarify
the designation of a lead agency for research on
nutrition. Congress could also develop goals and
priorities for the Department of Health, Educa-
tion, and Welfare to complement those set out
for the U.S. Department of Agriculture in the
Food and Agriculture Act of 1977.
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The Health of the Scientific and
Technical Enterprise:

An Advisory Panel Report to OTA

National security, the economy, and the
American style of life depend, at least in part, on
science and technology. Thus, attention should
be given to the concern expressed by many in-
formed observers about the state or health of the
scientific and technical enterprise in the United
States.

As part of a broad study of national research
and development policies and priorities in the
United States, OTA established an advisory
panel of experts to examine the scientific and
technical enterprise. Because of the ambiguity
and oftentimes deceptiveness of the indicators
commonly used, this report does not attempt to
judge the health of the enterprise. Rather, it de-
fines the enterprise and presents a framework of
analytical questions which will help policy makers
to determine the appropriate indicators with
which to assess its hedth

In its broadest sense, the scientific and tech-
nical enterprise consists of those activities which

place new and existing knowledge and skills at
the disposal of society, and which use technology
to maintain society and produce changes in the
way things are done. Thus, it is closely related to
and depends to a large extent upon the innova-
tion process. Innovation refers to the process by
which new knowledge is generated and applied
to the operation of society.

Innovation can be seen as working in two
ways. In the first, basic research generates knowl-
edge, applied research relates that knowledge to
specific goals, decisions are made to use the
knowledge, and that knowledge is then applied
in the form of new products, processes, services,
or Government actions. In the second, a prob-
lem, need, or demand is identified, a decision is
made concerning what kind of technology is
needed to meet it, the needed technology or sci-
entific knowledge is generated, and the technol-
ogy is then applied to solve the problem or meet
the need. While neither model adequately de-
scribes the innovation process, both recognize
that what is needed is to match skills and know-
how with needs and desires.

The scientific and technical enterprise also
consists of performing, training, and communi-
cating functions and organizations. The organiza-
tions may be universities, business or industrial
companies, Government agencies, or various in-
dependent institutions. While research and de-
velopment is at the heart of the enterprise, the
communication of a wide variety of information
about the scientific and technical enterprise is
vital to its effective functioning and ultimate suc-
Cess.

The enterprise’s health can best be analyzed
by raising and answering appropriate questions
rather than by attempting to define what is meant
by its health. Three levels of analysis seem ap-
propriate. These are: the present state of affairs,
indications of trends and future health, and an
assessment of the system relative to its potential
and idealized goals. The great unmet need is for
predictive indicators of how well the enterprise
will be doing in the future. The problem is that
society cannot agree on what science and tech-
nology ought to be trying to achieve.
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Emerging
Food Marketing
Technologies

A Preliminary Analysis

Food Marketing Technologies:
A Preliminary Analysis

Emerging technologies for marketing food
products offer consumers the possibility of more
nutritious foods, a reduction in the steady rise of
food prices, and greater convenience. However,
since technology may also have undesirable or
unanticipated consequences, identifying those
technologies now will help us plan for dealing
with their impacts.

OTA examined several emerging technologies
for marketing food for their current status of de-
velopment, their probability of being adopted,
the extent to which they are or will be used, their
expected impacts, and the policy issues they
raise. They were also examined assuming, first, a
continuation of recent socioeconomic trends,
and second, major changes in the socia and eco-
nomic environment for technological change.

Food marketing refers to those activities that
take place between when food leaves the farm to
when it is purchased by the ultimate consumer. It
includes processing, wholesaling, retailing, trans-
portation, and food service. Taken together,
these activities comprise more than we-thirds of
the $180 billion U.S. consumers spent on do-
mestically produced food in 1977.

OTA distinguished for further study those tech-
nologies that would produce engineered or fabri-
cated foods, improve food safety, provide new
food packages, reduce food loss, and develop
electronic means for marketing food. Specific
technologies include the reportable pouch (a mul-
tilayered plastic bag in which food can be stored
without refrigeration and cooked before open-
ing), railroad cars designed to carry food prod-
ucts exclusively, electronic checkout at retail
stores, and texturing, binding, and flavoring
processes that modify existing foods or produce
new ones such as meat and dairy substitutes.

While these technologies may save money,
produce more nutritious foods, and provide
more food by cutting losses, their impacts need
further study. Food substitutes and additives raise
questions about the safety and nutritional content
of food products. Railroads may need financial
assistance or incentives to add special cars for
carrying foods. Electronic checkout in stores may
improve labor productivity and inventory control,
but could cost many foodstore workers their jobs.

A variety of social and economic factors may
affect how and whether emerging food marketing
technologies will be adopted. The availability and
prices of energy and raw materials will determine
whether many technologies are practical or eco-
nomical. Rising incomes and growing popula-
tions, particularly in developing countries, will in-
crease the demand for food, thus contributing
further to rising prices. Concern over food addi-
tives could hinder development of engineered or
fabricated foods. Conversely, rising food prices
could be a magor incentive to enhance and devel-
op technologies that help stem that rise.



28 . Annual Report to the Congress for 1978

National Crime Information Center
and the Computerized Criminal
History System:

A Preliminary Assessment

The National Crime Information Center
(NCIC) run by the Federal Bureau of Investiga-
tion (FBI) raises broad questions concerning con-
stitutional rights, Federal-State relationships, and
the administration of justice. Through NCIC, the
FBI maintains and disseminates information on
stolen property, missing persons, and wanted
persons to local FBI offices, other Federal agen-
cies, and State and local governments.

Since 1971, NCIC has included arrest and
other criminal records in a Computerized Crimi-
nal History (CCH) system. Citing high costs and
lack of State interest, the FBI has proposed to de-
centralize CCH by giving these records back to
State and local agencies that supplied them orig-
inally, and to provide a message-switching serv-
ice that routes inquiries and responses between
States. This could, under the pressure of new
needs, raise the spectre of a “dossier society” if
improperly designed or managed.

Many view the rapid exchange of information
throughout the country as vital to identifying and
prosecuting criminals. Studies show that 30 per-
cent of those with criminal records have been ar-
rested in more than one State, usualy in neigh-
boring States. Exchange can help reduce dispar-
ities between sentencing and granting bail or
parole among different jurisdictions by applying
national standards. However, there has been no
analysis to show whether using records collected

in one State benefits criminal justice decisions in
another.

While there is strong interest in protecting the
privacy, confidentiality, and security of criminal
records, they are available under many States’
freedom of information laws. Inaccurate, incom-
plete, or improperly disclosed information could
damage the reputation and limit job opportunities
of people who have been arrested. Studies show,
for instance, that 50 percent of the FBI's arrest
records lack information on the disposition of the
case, although that situation is now improving.
More information is needed, other than personal
anecdotes, to assess the actual danger to consti-
tutional rights posed by CCH.

Traditionally, State and local governments
have compiled and maintained most criminal rec-
ords in the United States. On the other hand,
many experts argue that national standards are
necessary for joint Federal-State information sys-
tems to function effectively. Failure to accommo-
date the needs and interests of State and local
governments, as well as the public interest, have
hampered development of CCH.

In any review of NCIC and CCH, alternative
means for sharing arrest records and other crimi-
nal information need to be considered. Admin-
istrative alternatives need not be limited to Feder-
a law enforcement or criminal justice agencies.
Some experts question whether the FBI is the
proper agency to operate NCIC, given its princi-
pa role as an investigatory body. Technica alter-
natives for switching messages as well as decen-
tralizing records, including regional data bases,
also need examination.



