
Section Ill. -Work in Progress

OTA’S work is structured along three broad divisional lines:
energy, materials, and international security; health and life
sciences; and science, information, and natural resources.
Within those broad divisions, OTA conducts studies in energy,
international security and commerce, materials, food and
renewable resources, health, human resources, communication
and information technologies, oceans and environment, and
space technology.

More than 40 projects were in progress during the year, in-
cluding 10 new studies.

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

current work
for 1982 and

ENERGY, MATERIALS, AND
INTERNATIONAL SECURITY

Energy Eficiency of Buildings in Cities

This assessment focuses on the interaction of technology and policy
for new and existing buildings in U.S. cities for the next two decades.
The massive current stock of buildings contains a high proportion of
structures, both residential and commercial, constructed in a period
of low energy cost, when no attention was paid to the continuing cost
of energy use over time. Improving the energy efficiency of these
structures is important from the point of view of energy policy, city
viability, and the interests of individual owners and tenants.

This OTA study analyzes retrofit technologies, both to conserve
energy and to employ renewable energy that can improve the energy
efficiency of structures. Capital costs, energy savings, and factors
such as reliability and maintenance are identified. A second principal
portion of the study is an exploration of the type of policy most likely
to actually produce an investment in the efficiency of building energy
by various types of building owners. Regional factors affecting city op-
portunities constraints, choices of action open to Federal, State, and
city governments, and the related impacts of various policy choices
are explored.
Delivery date: Early 1982. Call 224-8996 for further information.
Requesters: House committees: Banking, Finance, and Urban Affairs; Energy and

Commerce.
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Industrial Energy Use

This project is designed to examine a series of four American indus-
tries (pulp and paper, steel, petroleum refining, and organic chemical
production) for their potential to use energy more efficiently, and to
predict the impact of selected legislative options on energy use and ef-
ficiency within those industries.

OTA will examine the available technologies designed to improve
energy efficiency, as well as the barriers to such technology’s im-
plementation. The legislative options to be examined range from tax
policy changes such as accelerated depreciation to institutional
changes in capital financing methods. Each option’s effects will be
evaluated through a series of case studies in which corporation ex-
ecutives, consultants, and computer-modeling techniques are used to
forecast the impacts of possible congressional action. Options will
also be examined at the industry, industrial sector, and national
energy use and economic levels using a similar series of modeling,
management, and consultant evaluations.
Delivery date: Summer 1982. Call 226-2152 for further information.
Requesters: House Committee on Energy and Commerce. Senate Committee on

Finance.

Synthetic Fuels for Transportation

Synthetic fuels for transportation is a project in the Energy Program
to assess various synthetic fuels that can be used for transportation
and automotive technology that can increase passenger car fuel effi-
ciency beyond 1985 standards, and to compare these two options. The
issue is how best to balance these approaches, as the synthetic fuel
program develops and efficiency increases are contemplated, to
achieve the most effective and economic path to reduced dependency
on imported oil.

The Energy Program will review the technical, economic, en-
vironmental, and social features of the major synthetic fuels and
automotive technology (increased automobile fuel efficiency and elec-
tric vehicles) including information from reports by the Congressional
Research Service, the Congressional Budget Office, and OTA studies
on oil shale and biomass. In addition, potential oil savings through in-
creased efficiency and fuel-switching in stationary uses of oil will be
briefly described. Synthetic fuels and increased automobile fuel effi-
ciency will then be compared using a variety of criteria, including
consumer and investment costs, time frame for deployment, environ-
mental impacts, and macroeconomic impacts. Selected issues related
to these subjects will be discussed and policy options developed.
Delivery  date: Early 1982. Call 226-2152 for further information.
Requester: Senate Committee on Commerce, Science, and Transportation,
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Industrial and Commercial Cogeneration

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

The assessment will examine the technical features of commercial
and advanced cogeneration technologies, including requirements for
connecting cogenerators to the utility grid and technologies for stor-
ing thermal or electrical energy. It will then evaluate the economic
and technical effects of grid-connected cogeneration systems on elec-
tric utilities using a computer model that minimizes the costs of pro-
viding electric and thermal power. A major focus of this evaluation
will be the potential effects of oil- and gas-fired cogenerators on over-
all oil/gas use. Finally, a series of issues on the incentives for cogener-
ation in the industrial and commercial sectors, and on the economic,
environmental, and social effects of cogeneration will be examined.
Delivery date: Early 1982. Cal] 228-2152 for further information.
Requesters: House committees: Banking, Finance, and Urban Affairs; Energy and

Commerce; Science and Technology.

Strategic Technologies for an Oil Disruption

Over the next decade, there is a high probability that the Nation will
experience a disruption in imported oiI of a level that will exceed the
capabilities of the Strategic Petroleum Reserve and seriously affect the
economy.

This assessment will examine the opportunities and problems that
characterize various technical responses that could supplement the
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Strategic Petroleum Reserve to meet such an ”interruption. The objec-
tive will be to determine what available resources might be expanded,
the technical limitations for fuel substitution and switching, the physi-
cal constraints of stockpiling resources, and the impacts of accelerat-
ing the use of these technologies. Technologies to be considered will
include enhanced oil recovery; adapting industrial boilers to dual-fuel
capacity; biomass production; high-voltage transmission; hydro;
wind; direct solar; vehicle retrofits; photovoltaics; retrofitting build-
ing envelopes and heating/cooling systems; retrofitting vehicles to im-
prove mileage efficiency; and switching capacity of petroleum refin-
eries. The study will be done at national and regional levels.

The assessment will be completed in two phases. Phase I will draw
on OTA staff resources to collect data on the technical capabilities
and constraints of the intervention technologies, and develop a sum-
mary document on potential of the technologies to alleviate the effects
of various levels of oil disruption. A workshop will be held to review
the data, and a Technical Memorandum will be published. In Phase H,
OTA will examine the most promising technologies in greater detail,
including complicated questions such as refinery-switching capacity,
burner substitution logistics, electrical grid capacity and require-
ments.
Delivery  date: Technical Memorandum, Fall 1982. Full Report, early 1983. Call

226-2152 for further information.
Requesters: Senate committees: Governmental Affairs; Foreign Relations,

.
Potential U.S. Natural Gas Availability

In the past few years there has been a change in the outlook about
the potential for natural gas production in the lower 48 States. Recent
optimistic projections by some groups have stimulated efforts to re-
vise current natural gas policy so that natural gas can play a bigger
role in reducing this country’s oil imports. There remains, however,
considerable uncertainty about how much the United States can rely
on natural gas, which is tempering this optimism. This assessment is
designed to help determine domestic (lower 48 States) onshore natural
gas availability over the next few decades, and to help understand the
factors that affect this availability. The OTA assessment will: 1) ana-
lyze the key technical and physical parameters that determine the re-
source base, production rates, and costs of all categories of below-
ground natural gas; Z) critically review current estimates of the re-
source base; estimate the potential production rates of natural gas,
and analyze the uncertainties in these estimates; 3) assess future tech-
nology trends, research and development needs that may accelerate
these trends; and 4) analyze the institutional and policy issues appro-
priate for a Federal role in dealing with barriers to production.
Delivery  date: Spring 1983. Call 22&2152 for further information.
Requester: House Committee on Energy and Commerce.
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Nonnuclear Industrial Hazardous Waste

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

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

The project will focus initially on understanding the adverse conse-
quences of present disposal strategies and techniques, and next on
ways of reducing generation of industrial hazardous waste economi-
cally. Alternative options will be developed to cope with hazardous
waste disposal in the short run and hazardous waste generation in the
long run.
Delivery date: Technical Memorandum published November 1981; Full Report due

fall 1982. Call 226-2269 for further information.
Requester: House Committee on Energy and Commerce.

Wood: The Material, The Resource

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

This assessment has six objectives: 1) explore the properties, uses,
and technologies for using wood as a material and its potential for
substituting for nonrenewable materials; 2) assess the future demand
and supply profiles of wood and identify future problems; 3) evaluate
the capability of forest management technology to increase produc-
tion; 4) analyze the forest management policies on public lands in
reference to wood production and other forest uses; 5) assess the na-
tional technology for wood and forestry R&D; and 6) review public
policies that affect forest production and the use of wood as a material
and identify policy options for the consideration of Congress.

The assessment is being conducted by the OTA Materials Program
with consultation among other OTA program offices and other con-
gressional agencies. Ample use will be made of the planning
documents and assessments directed by the Forest and Rangeland
Renewable Resources Planning Act and the National Forest Manage
ment Act of 1976. Initial efforts will center on the identification of
policy issues affecting the production and use of wood materials. A
comprehensive review of wood technology and the potential for the
future development of wood products will be undertaken. An assess-
ment of the current state of forestry technology and the extent of its
application in the field will be conducted.

The assessment will cover a period of 18 months: from October 1981
through March 1983. Two interim Technical Memorandums are
planned: 1) Technologies for Improved and Expanded Wood Utiliza-
tion, and 2) Technologies for Improved Forest Management.
Delivery  date: Early 1983. Call 226-2269 for further information.
Requester: Senate Committee on Appropriations.

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

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

The assessment will focus on those major contributors to the com-
petitiveness of the electronics industry that could most readily be af-
fected by U.S. Government policy. In each case, a comparison will be
made between the United States, Japan, and (to a lesser extent) West-
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ern Europe. These major factors are: 1) commercialization of re-
search, development, and design; 2) manufacturing techniques and re-
sources; 3) finance, including both private and public sources of
funds; 4) human resources, both quantity and quaIity; and 5) govern-
mental industrial policies.
Delivery date: Summer 1982. Call 228-2012 for further information.
Requesters: Senate Committee on Commerce, Science, and Transportation. Joint

Economic Committee.

Strategic Command, Control, Communicationsj

and Intelligence (C3I)

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

The technical difficulty of making strategic weapons themselves
survivable was a major focus of OTA’S study of “MX Missile Basing.”
The problems of assuring the reliability and survivability of the sys-
tems that control these weapons are at least as difficult.

The purpose of the study is to assess the technical capabilities and
vulnerabilities of present U.S. strategic C3I systems. The study will
identify needs and opportunities for improvement in the present sys-
tems, with special emphasis on additions to the system that could use-
fully be made in the near term with available technology. Promising
avenues of research for future improvements will also be identified.

In order to carry out a meaningful study in the short time available,
the study will be limited to: 1) central strategic forces, excluding Euro-
pean-based nuclear forces or general purpose forces; 2) the period of
several hours after launch of the first enemy missile; and 3) situations
in which the President is located at the White House, Camp David, or
another prepared location at the time the attack begins.
Delivery  date: Summer 1982 (Classified). Call 228-2020 for further information.
Requesters: Chairman, Technology Assessment Board. Senate Committee on

Appropriations.

92-921 0 - 82 - Q
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Impacts of Technology on Productivity of the
Croplands and Rangelands of the United States

Were it not for technological advances, world agriculture would
never have been able to keep pace with world population growth. His-
torically, U.S. technology has had a pronounced positive impact on in-
creasing the productivity of croplands and pastures. U.S. dependence
on a continuing supply of renewable natural resources compels it to
maintain the stability of the ecological systems from which the re-
sources arise. Now, however, there is increasing documented evi-
dence showing that human activities are straining parts of the biologi-
cal and physical systems and that the land’s productivity is in jeep
ardy.

This land productivity assessment examines the effect of presently
used technologies on the capacity of the cropland and rangeland re-
source base to sustain high levels of production, and on emerging
technologies that might be used to offset adverse effects of some of the
established technologies. The assessment includes evaluations of: 1)
the adequacy of available data on the effect of technologies on land
productivity; and 2) new technologies that have potential for restor-
ing, maintaining, or improving the productivity of the cropland and
rangeland resource base. Selected case studies were developed to indi-
cate how society is affected directly and indirectly where long-term
productivity of agricultural ecosystems is being altered through inno-
vative applications of technologies.
Delivery  date: Early 1982, Call 224-8996 for further information.
Requesters: House Committee on Agriculture, Senate committees: Environment and

Public Works; Appropriations.

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

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

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

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

Technologies considered will include those that require modifica-
tion of existing systems to maintain the present style of agriculture
and those that involve fundamental changes through the adoption of
low-water-demand biological technologies and systems. The assess-
ment will include a critical review of data on the magnitude of the
arid/semiarid water problem, potentials for alternative “supplies, and
possible legal and institutional mechanisms supportive of the adop-
tion of sound agricultural water-related technologies.
Delivery date: Spring 1983. Call 226-2192 for further information.
Requester: House Committee on Agriculture.

Technologies for Sustaining Tropical Forest Resources

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

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

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

The United States is recognized for its leadership in bringing the de-
forestation problems to world attention and for the technical versatil-
ity it has to address the problem. Sustaining tropical forest resources
can be helped or hindered by applications of certain technologies.
OTA will assess: 1) dimensions of the tropical deforestation problem;
2) impacts of technologies, both conventional and new, that the
United States may apply to enhance use and management of forest re-
sources; 3) the role that U.S.-funded agencies, such as AID, Peace
Corps, the U. N., and the World Bank, play in developing improved
technologies; 4) improved mechanisms for transferring such technol-
ogies to tropical nations and to tropical regions of the United States;
and 5) the special strengths of U.S. institutions in relevant science and
technology.
Delivery date: Spring 1983. Call 228-2192 for further information.
Requesters: House Foreign Affairs Committee. Senate Committee on Energy and

Natural Resources.

Evaluation of Veterans Administration Agent Orange Protocol

The epidemiologic study by the Veterans Administration of the
long-term health effects resulting from exposure to agent orange was
mandated in the Veterans Health Programs Extension and Improve-
ments Act of 1979 (Public Law 96-151). The same law requires OTA to
review the study design. An advisory panel was assembled to carry
out the review. The panel’s first report was made in September 1981.

Delivery date: Indeterminate. Call 228-2070 for further information.
Requester: Mandated by Public Law 98-151.

Strategies for Medical Technology Assessment

Technology assessment is gaining increasing acceptance as a means
of rationalizing health care. This trend has been stimulated by the
rapidly rising costs of health care and technology’s contribution to
those costs. Since assessments can be expensive and time-consuming
and can result in delaying the diffusion of beneficial technologies, and
since not all technological developments can be systematically assess-
ed, it is critical to select: 1) the right technologies to be assessed; 2) the
optimum stage of technological development; and 3) the appropriate
assessment methods. It is also important for the information gained
from assessments to be disseminated in a timely and efficient manner.
Currently, there is no coherent Federal policy regarding the selection
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process, and there are major problems with information dissemina-
tion. These issues are critical because many Federal agencies, as well
as private organizations and individuals, depend on information from
assessments to make decisions.

This study examines the appropriateness and validity of existing
assessment methods, such as controlled clinical trials, epidemiologi-
cal studies, consensus exercises, and computer models, with the in-
tent of identifying alternative strategies for assessment. In addition,
the MEDLARS information and retrieval system of the National Li-
brary of Medicine is evaluated with respect to the appropriateness of
indexing, storage, and retrieval of useful information. The uses of that
information by both governmental and private sectors are then ex-
amined in relation to the safe, efficacious, and efficient use of medical
technologies.

Delivery date: Early 1982. Call 228-2070 for further information.
Requester: House Committee on Energy and Commerce,

Technology and Handicapped People

Approximately 45 million Americans—including 10 million chil-
dren—have significant mental or physical handicaps. Technologies
for aiding handicapped people are numerous, varied, and often com-
plex and expensive. Such technologies are designed to alleviate, elimi-
nate, or prevent the effects of handicapping conditions. They can be
used to provide mobility and independence, restore or improve func-
tional abilities, and help enable handicapped individuals to lead more
productive and fulfilling lives.

The Federal Government’s involvement in this area is extensive. A
multitude of programs and agencies develop, evaluate, provide, pay
for, and deliver technologies. Other actions–such as civil rights and
education opportunity laws—provide conditions and incentives for
further development of and investment in technologies for the han-
dicapped.

Yet there are serious questions about whether technologies for the
handicapped are being developed and used in as effective and effi-
cient a manner as possible. Inadequate information exists regarding
the overall process of technological development and use. Individual
aspects of the technological process also remain troublesome. For ex-
ample, what is the appropriate role for sophisticated technologies as
opposed to (or in concert with) the soft areas such as human service
delivery systems that ultimately may determine the effectiveness of
technologies? What methods exist for assessing the costs and benefits
to society or to handicapped individuals of investment in or use of
various technologies? What is the state of knowledge in regard to such
costs and benefits? What effect will advances in medical technology
have on the number and types of handicaps?
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This assessment will provide information on general issues, such as
the state of the art of evaluating efficacy, safety, and costs. In addition
it will address definitional problems and their implications. Most
critically, it will examine several theme issues in depth. For example,
what are the causes and the effects of today’s emphasis on
sophisticated technology?
Delivery date: Early 1982. Call 228-2070 for further information.
Requester: Senate Committee on Labor and Human Resources.

Health and Safety Control Technologies in the Workplace

One hundred million Americans work. Each year there are some 2.3
million disabling injuries and 13,200 accidental deaths in the work-
place, and perhaps 100,000 people die from job-related diseases. Ef-
forts to reduce this toll involve employers, labor organizations,
nonprofit institutions, insurance companies, and Government agen-
cies. To a major extent these efforts are directed at developing and ap-
plying control technologies—engineering controls, worker education
programs, and personal protection devices.

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

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

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

●

●

●

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

Delivery date: Early 1983. Call 228-2070 for further information.
Requester: House Committee on Energy and Commerce.

World Population and Fertility Planning Technologies:
The Next Twenty Years

World population has passed 4.4 billion and is expected to double in
70 years. Growth of this magnitude has major implications for the
global biosphere and for international economic and political stabili-
ty. Because of the consequences of rapid population growth-such as
increasing demands for food, energy, and jobs—most governments
and international agencies have adopted policies and initiated pro-
grams in the last 20 years to modify birth rates.
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OTA’S study of global population examines how Government
policies and programs view planned birth technologies, and how new
international population assistance has changed world population
growth in the last 20 years. It projects probable impacts of population
growth from 1980 to 2000 on food, energy, jobs, income, and other
aspects of quality of life; and it assesses present and prospective birth
technologies and factors determining their future development and
use. The assessment focuses on the Third World, where 92 percent of
population growth in the next two decades will occur and where their
governments seek to slow growth. It includes a research agenda rele-
vant to their problems and ends with the policy alternatives open to
the United States in dealing with world population issues. U.S.
domestic population policies are not included in this assessment.
Delivery date: March 1982. Call 224-8996 for further information.
Requester: The OTA Director, with approval of the OTA Congressional Board.

Comparative Assessment of the Commercial Development of
Biotechnology

“Biotechnology” refers to the use of biological techniques such as
recombinant DNA technology, cell fusion, fermentation, and enzyme
technology to produce chemicals, pharmaceuticals, or other sub-
stances to act on the environment to increase the quality of life (as in
pollution control), or to improve the characteristics of economically
important plants and animals. Advantages of biological production
over the alternative methods of chemical production or extraction of
substances from living tissues include reduced dependence on petrol-
eum substrates or on large quantities of sometimes scarce plant, ani-
mal, or human tissues. Estimates or yearly potential markets for sub-
stances that could be produced from applications of recombinant
DNA technology in just the chemical and pharmaceutical industries
are $15 billion and more in the next 20 years.

The potential of biotechnology has stimulated a great deal of corpo-
rate activity in the United States in the last 2 years. Many new small
firms have been formed and large corporations are developing capa-
bility in biotechnology. Foreign activity in the field is intense, espe-
cially in Japan, West Germany, France, and the U.S.S.R.

This assessment will evaluate whether biotechnology and associ-
ated research and development are developing in the United States in
such a way that this Nation is likely to be in a competitive position
with other nations in the years ahead. The keys to competitive
development of the biotechnology industry in the United States are
basic research and the transfer of basic research into commercial ap
plication. One major influence on development of the industry in the
United States is Government policies on funding of research, patents,
health and safety regulations, antitrust laws, and taxation. Equally im-
portant and significantly influenced by Government policy are indus-
trial/academic relationships and their influence on funding, research,
manpower training, and information flow. New developments in the
technology and in support technologies are important to the growth of
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the industry and will also be examined as part of this assessment.
Analysis along the same dimensions as those above will be conducted
for selected other countries in order to estimate the probable U.S.
position in the biotechnology industry in the next 10 years.

It is also important to consider areas of application in the public in-
terest. Attractive commercial applications may so engage industry
that some areas, of great public benefit but higher commercial risk,
could languish. The possible Government role in such areas will be in-
vestigated.
Delivery date: Interim Report, spring 1982; Full Report, summer 1983. Call 228-2090

for further information.
Requesters: House Committee on Science and Technology. Senate Committee on Com-

merce, Science, and Transportation.

Genetic Screening and Cytogenetic Surveillance in the Workplace

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

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

Four specific conditions for which screening tests are available will
be examined in detail. They are G-6-PD deficiency, methemoglobin re-
ductase deficiency, alpha-1-antitrypsin deficiency, and aryl hydro-
carbon hydroxylase inducibility.
Delivery date: Summer 1982. Call 226-2090 for further information.
Requester: House Committee on Science and Technology.
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SCIENCE, INFORMATI0N, AND
NATURAL RESOURCES

Radio frequency Use and Management: Impacts From the
World Administrative Radio Conference of 1979

More than 150 nations’ representatives met in Geneva, Switzerland,
for 11 weeks in late 1979 to review and adjust the global allocation of
uses of the radio magnetic spectrum. This major world meeting
changed frequency allocations, adopted new definitions, planned ad-
ditional future world and regional conferences, and modified the in-
ternational radio regulations of the International Telecommunication
Union (ITU). This study reviews the U.S. preparations for and partici-
pation in that conference, identifies its major results and projects their
impacts, and looks at the future role of ITU and the U.S. participation
in ITU and such future conferences.
Delivery date: Early 1982. Call 224-8996 for further information.
Requester: Senate Committee on Commerce, Science, and Transportation.

Societal Impact of National Information Systems

The National Information Systems project includes three informa-
tion system case studies and an overview study. The overview study
examined the use of computer technology in national information sys-
tems, computer-related public policy issues that Congress is likely to
face over the next few years, and key trends in the underlying technol-
ogy and industry structure. The case study on computerized criminal
history (CCH) records assesses the major issues and impacts associ-
ated with the principal alternatives for a national CCH system. The
case study on electronic message systems (EMS) examines the im-
pacts of EMS on the mainstream and on a possible U.S. Postal Service
role in electronic mail. The case study on electronic funds transfer
(EFT) analyzes the possible impacts of EFT on privacy, security, and
equity.
Delivery date: Overview study published October 1981. EFT, EMS, and CCH case stud-

ies, early 1982. Call 22&2240 for further information.
Requesters: Senate Committee on the Judiciary. House committees: Judiciary; Post Of-

fice and Civil Service.

The Patent System and New Technological Enterprises

The climate for generating new technologically based enterprises in
the United States has worsened during the past decade. Economists
differ in their appraisals of the exact contribution such firms make to
innovation, employment, and economic progress; however, it is possi-
ble that the contribution level is high and that technologically based
enterprises are essential to the growth and revitalization of our soci-
ety. Fledgling entrepreneurs and independent innovators are fre-
quently dependent on, and influenced by, the patent system to a much
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greater degree than are large, established firms. In almost all aspects
of the patent system—e.g., prosecution, interferences, licensing, litiga-
tion—small firms and individual inventors face far more difficult
obstacles and economic choices than do the large firms. The impor-
tance of new technologically based firms to the future economic vitali-
ty of the United States underscores the need to assess the impact of the
patent system on the generation and stimulation of such enterprises.
Delivery date: Summer 1982. Call 228-2249  for  further information.
Requesters: House committees: Small Business; Judiciary, Senate Committee on the

Judiciary.

Information Technology and Education

Over the last decade, the educational system has been increasingly
pressed to meet a variety of new needs on a constant or even shrinking
budget. The Federal and State governments now require that schools
provide equal educational opportunities to groups traditionally out-
side the mainstream, such as the handicapped. Changing needs for job
skills and changing demographic conditions also present new de-
mands for education and training beyond the ages traditionally con-
sidered as the educational years. Information technology potentially
provides opportunities for education systems to improve productivity
and quality of instruction, and to offer more flexibility both in content,
and in the time and place of offering. Previous attempts to enlist tech-
nology in education have had mixed outcomes, but the markedly
lower cost and increased capability of new and projected computer
technology, coupled with advances in telecommunication services,
imply the need for a new look at educational use of technologies. The
study will identify and project relevant technology and R&D activity,
and the providers and users of curricula, and educational technology,
and assess the likely impacts of selected alternative policies on the use
of information technology.
Delivery date: Spring 1982. Call 228-2240 for further information.
Requester: House Committee on Education and Labor,

The Use of Models for Freshwater Resources
Management: Planning and Policy

Our Nation’s water resource policies affect many domestic prob-
lems in the United States today–food production, energy, regional
economic development, environmental quality, even our international
balance of trade. As the country grows, and excess water supplies di-
minish, it becomes increasingly important to manage existing sup
plies with the greatest possible efficiency. In recent years, successful
management and planning of water resources has increasingly been
based on the results of mathematical models.

The OTA study of water resource models is not an assessment of
mathematical equations or computers, but of the Nation’s ability to
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use models to more efficiently and effectively analyze and solve our
water resource problems. The assessment considers not only the use-
fulness of the technology–the models–but the ability of the Federal
and State water resource agencies to effectively apply these analytic
tools.

The capabilities of water resource models vary greatly from issue to
issue. In a number of areas, further research and development is
needed, but in other areas, usable and reliable tools currently exist.
However, as often occurs, these technologies have outstripped the
capabilities of Federal, State, and local agencies to support and effec-
tively use them. Today, model use is increasing the efficiency and low-
ering the cost of water resource management, but the potential for fur-
ther improvement remains great.

The OTA report presents options which focus on ways of improving
Federal, State, and local use of available technologies to analyze and
resolve water resource problems.

Delivery date: In press. Call 226-8996 for further information.
Requester: House Committee on Interior and Insular Affairs.

High-Level Radioactive Waste Management and Disposal

More than three decades into the nuclear age, this country still has
no permanent disposal facilities for commercial high-level radioactive
waste. This assessment focuses on technologies for disposal of com-
mercial high-level waste (spent fuel or solidified waste from reproc-
essing). A clear understanding of the problem of managing radio-
active waste from its generation to final disposal requires comprehen-
sive analysis of the interactive relationships among possible storage
and disposal technologies; transportation systems; regulatory consid-
erations; and Federal, State, and local jurisdictional prerogatives. The
OTA study is using a systems analysis technique to evaluate a range of
strategies for developing and deploying a commercial high-level radio-
active waste disposal system. Other waste forms are considered to the
extent needed to determine how their management and disposal will
affect commercial high-level waste disposal plans and to provide a
basis for analysis for the impacts of, and management problems pre-
sented by, a full-scale waste disposal system.
Delivery  date: Early 1982. Call 226-2132  for  further  information,
Requesters: House committees: Merchant Marine and Fisheries; Science and Technol-

ogy; Foreign Affairs. Senate committees: Energy and Natural Re-
sources; Commerce, Science, and Transportation.

Impacts of Atmospheric Alterations

Many present-day human activities—particularly the burning of fos-
sil-fuels—are altering the Earth’s atmosphere in potentially harmful
ways. The precise nature and extent of such activities are unclear.
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However, the potential consequences are severe enough to merit care-
ful congressional consideration of domestic and international Federal
policies.

Some of the consequences, such as acid rain, are occurring today.
Others, such as global climate changes due to increasing carbon diox-
ide concentration, may appear within the next century. Increasing
sulfur and nitrogen oxides and their transformation products (acid
rain and oxidants) may damage thousands of lakes, decrease crop and
forest productivity, deplete soil nutrients, damage buildings and mon-
uments, and have adverse effects on human health.

The assessment will characterize the potential benefits of acting
now to abate long-range transport air pollution and the potential costs
of action that may be premature. The study will: 1) identify the re-
sources potentially at risk, as well as the societal concerns about the
loss of these resources; and 2) identify broad pollution control strat-
egies, and discuss their costs, potential effectiveness, and societal ef-
fects. OTA will develop a range of plausible, regionally oriented im-
pact scenarios that describe the potential environmental and social
consequences of transported pollutants, and actions that might be
taken to control them. These scenarios will not attempt to “forecast”
the future, but instead, present a range of plausible consequences of
these changes, in terms responsive to near-term congressional deci-
sions.
Delivery date: Summer 1982. Call 228-2131 for  further  information.
Requesters: House Committee on Energy and Commerce. Senate Committee on Envi-

ronment and Public Works.

Assessment of Approaches to Wetlands Use

Both the development and the preservation of wetlands—swamp,
marshes, bogs, and other areas that are periodically saturated with
water —offer benefits to individual users of wetlands as well as to so-
ciety as a whole. For example, when drained or filled, some wetlands
may be converted into highly productive farmland or choice residen-
tial or commercial property. Valuable oil, gas, and timber resources
may also be extracted from some wetland areas. Many other techno-
logical activities, such as the construction of dams, levees, break-
waters and jetties, and bridges and highways, often take place in wet-
lands. Similarly, undeveloped wetlands may provide flood control,
fish and wildlife habitat, erosion protection, pollution control, and
ground water recharge.

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

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

 the effects of technological activities on wetlands,
 technological and nontechnological options for mitigating unde-

sired impacts,
● the functional values of different types of wetlands,
 problems associated with weighing the benefits of technological

activities in wetland areas against the functional values of the
wetlands that may be lost, and

● various approaches to wetlands use.
Delivery  date: Early 1983. Call  226-2130 for further information.
Requester: Senate Committee on Environment and Public Works,

Space Policy and Applications

The assessment explores the adequacy of the Nation’s present and
future civilian space technology base. It examines the possible reli-
ance on that base for applications of space technology in the
1980-2000 time frame. The focus will be on current and anticipated
uses and management of remote sensing, communications satellites,
materials processing in space, and the utilization of the space trans-
portation system. A range of program and policy options will be devel-
oped, together with their societal, institutional, and economic implica-
tions. International impacts and cooperation and the U.S. space tech-
nology-based competitive position will also be considered. The study
has cross-cutting ties to the ongoing OTA assessments of solar power
satellites, land productivity, and telecommunications, each with im-
portant space technology facets.
Delivery date: Early 1982. Call 226-2209 for further information.
Requesters: Senate Committee on Commerce, Science and Transportation. House

Committee on Science and Technology.

Global Models, World Futures, and Public PoIicy—A Critique

The purpose of this assessment is to examine global models as a tool
for long-range strategic analysis and policy development, The find-
ings and recommendations of five major modeling studies, including
Global 2000, are compared and evaluated.
Delivery date: Early 1982, Call 224-8996 for further information,
Requester: OTA’S Congressional Board.
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TechnologicaI Innovation and Health, Safety, and
Environmental Regulations

This assessment examines the effects of health, safety, and environ-
mental regulation on the rate of productivity growth and on techno-
logical innovation in several sectors of the economy. The study also
examines alternative regulatory policies with regard to their likely ef-
fects on private sector innovation.
Delivery  date: Early 1982. Call 224-8996 for further information.
Requester: Senate Committee on Commerce, Science, and Transportation.

Impact of Advanced Air Transport Technology

This assessment examines the impact of introducing or not in-
troducing advanced high-speed aircraft into our future commercial
fleet and of other potential commercial aircraft developments. The as-
sessment is being conducted in four parts: 1) advanced high-speed air-
craft (completed), which examines the economic, energy, environ-
mental, and societal impacts of introducing advanced subsonic and/or
supersonic aircraft into the future commercial fleet; 2) air cargo sys-
tems, which studies the role, importance and impact of advanced air-
craft technology on the air cargo systems; 3) air service to small com-
munities, which is an inquiry into recent trends in air service to small
communities and the possible influence of advances in commuter air-
craft technologies on this service; and 4) program management and fi-
nancing alternatives of advanced high-speed aircraft, which examines
alternative means for financing and managing the development and
production of an advanced supersonic or subsonic commercial air
transport.
Delivery dates: Part 1, published April 1980; Part 2 (in press); Part 3 (in press); Part 4,

early 1982. Call  228-2182 for further information.
Requesters: House Committee on Science and Technology. Senate Committee on Com-

merce, Science, and Transportation.

Airport and Air Traffic Control System

Increasing levels of air traffic have led to problems of congestion
and delay at many of the Nation’s large hub airports, and continued
growth of commercial and general aviation will spread these prob-
lems to other airports in the future. The rate and incidence of growth
will be affected by a number of factors—such as general economic
conditions and the future evolution of the deregulated airline indus-
try—that are difficult if not impossible to foresee. There are, however,
a number of steps that might be taken to alleviate these problems by
increasing the effective capacity of the airport and air traffic control
(ATC) systems. Potential ATC system components include enroute au-
tomation, collision avoidance, data link, and microwave landing sys-
tem. The Federal Aviation Administration (FAA) currently plans to
spend $2.4 billion for enroute computer modernization alone over the
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next decade, and users will have to spend billions more for equipment
to operate in this new environment. Airport traffic-management alter-
natives include a number of proposals for increasing the efficiency
with which airport facilities are used, such as reliever airports, peak-
hour landing fees, stub runways, and automated terminal area meter-
ing. This assessment examines the likely future evolution of domestic
aviation and examines both the FAA’s proposals and other alterna-
tives for meeting the increasing demand for airport and ATC services
through the year 2000.
Delivery date: Early 1982. Call 226-2200 for further information.
Requesters: House Committee on Appropriations. Senate Committee on Commerce,

Science, and Transportation.


