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Section I.-Statelllents by the 
Chairlllan and Vice Chairlllan of 
the Board, TAAC Chairlllan, and 

the Director of OTA 

CHAIRMAN'S STATEMENT­
SENATOR TED STEVENS 

The close of fiscal year 1986 marks the end of the 99th Congress and my sec­
ond 2-year term as Chairman of the Technology Assessment Board. The 99th 
was a productive Congress, tackling many issues critical to the Nation's fu­
ture, and OT A was constantly on the frontlines, providing timely information 
to assist every stage of the Congressional process. 

Just prior to the convening of this Congress, OT A issued a report, Protecting 
the Nation's Groundwater From Contamination, that stated, among other things, 
that groundwater contamination has occurred in every State and is being de­
tected with increasing frequency. This study provided support for the 99th Con­
gress to expand legislative authority to curb growing groundwater pollution 
problems. OT A has also, during the past several years, published several reports 
that were very useful during reauthorization of Superfund, which occurred 
in the final days of the second session: Technologies and Management Strate­
gies for Hazardous Waste Control (fiscal year 1983); Superfund Strategy (fis­
cal year 1985); and Serious Reduction of Hazardous Waste (fiscal year 1986). 
The availability of these detailed analyses before and during the debate preced­
ing congressional action is evidence of OT A' s increasing ability to anticipate 
issues of substantial concern to Congress. 

OT A also demonstrated, in the past year, continued improvement in its abil­
ity to respond quickly to congressional needs for information-drawing from 
both completed and ongoing work. A staff paper, Passive Smoking in the Work­
place: Selected Issues, was produced by OTA's health experts on very short 
notice as the Congress turned its attentions to the subject of workplace health. 
A Special Report for the 1985 Farm Bill contributed to that major piece of leg­
islation from the 99th Congress, and OT A, during the rest of the session, pro­
vided testimony and briefings to the Members and staff who continued to work 
on improving basic farm legislation. 

As Congress seeks to balance the need for government services with the need 
to control government spending, OT A plays an ever more important role. Tech­
nology is an increasingly pervasive element in most legislation considered 
today-whether it concerns genetic engineering, expansion of Medicare bene­
fits, or intellectual property protections-and Congress requires expert infor­
mation on these issues from a source within the legislative branch of govern­
ment. OT A provides this service at minimal cost by serving as a shared 
analytical resource for the Committees. As the Office's skills continue to de­
velop, it is money increasingly well-spent. 
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VICE CHAIRMAN6S STATEMENT­
CONGRESSMAN MORRIS K. UDALL 

Throughout fiscal year 1986, the Office of Technology Assessment continued 
to fill a dual role for Congress-providing assistance with current, urgent con­
cerns, and providing foresight on emerging issues. Many of the documents 
produced by OT A during the past year were designed to help Congress ad­
dress issues that are both long term in character and of immediate national 
concern. For instance, the following studies were completed in fiscal year 1986. 

• Technologies for Historic and Prehistoric Preservation: Archaeological re­
mains, historic structures, and landscapes are important tangible reminders 
of this Nation's rich and diverse cultural heritage. Yet population shifts, 
urban growth, and energy development place great stress on these unique, 
nonrenewable cultural resources. This assessment provides Congress with 
specific information on preservation technologies that could be used to 
reduce these stresses. 

• Serious Reduction of Hazardous Waste: Since 1983, OT A has been help­
ing Congress examine the problems associated with cleanup of hazardous 
wastes. Now Congress is turning its attention to preventing hazardous 
waste problems by cutting down on the generation of hazardous waste at 
its source through innovative engineering and management. This report 
explored the meaning and consequences of giving primacy to waste re­
duction over waste treatment, and puts waste reduction squarely into the 
context of industrial production and efficiency, recognizing the current 
constraints of the American economy. 

• Alternatives to Animal Use in Research, Testing, and Education: Between 
17 million and 22 million animals are used annually in U.S. laboratories, 
and public interest in animal welfare has sparked an often emotional de­
bate over such uses of animals. In this assessment, OT A analyzed the sci­
entific, regulatory, economic, legal, and ethical considerations involved 
in alternative technologies in biomedical and behavioral research, toxic­
ity testing, and education. Congress has recently enacted three laws that 
deal with laboratory animals, and this report illustrates a range of options 
for further congressional action. 

OT A is also helping Congress foresee new technological challenges and op­
portunities. Major assessments on new composite materials, biotechnology, in­
fertility treatments, and developments in communication technologies got 
underway in fiscal year 1986 to pave the way for congressional deliberations 
in 1987 and 1988 on these highly technical and multi-faceted issues. 

OT A is uniquely qualified, by the broad expertise of its in-house staff cou­
pled with an unparalleled ability to tap nationwide sources of information, to 
assist Congress' efforts both to govern and to apply existing and developing 
technologies for the good of the Nation. Congress is increasingly inclined to 
make use of this in-house, nonpartisan resource as scientific and technologi­
cal issues become more prevalent in legislative debates. I am proud of the job 
the Office has done in the past year, and anticipate a continuing, steady in­
crease in the number of committees served by OT A and in requests for both 
full assessments and special analyses. 
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Section I-Statements • 3 

TAAC CHAIRMAN6S STATEMENT­
WILLIAM J. PERRY 

The Technology Assessment Advisory 'Council reviewed four of OT A's nine 
programs this year and were impressed not only with the high quality of OT A's 
staff, but also with the obvious esprit de corps of the agency. OT A reports merit 
the excellent press coverage and several awards they have received. 

Science Policy: OT A is beginning to play an important role as a focus for 
the analysis of science policy. We urge OTA to make use of the voluminous 
data available in the executive agencies to illuminate the difficult issues of sci­
ence policy confronting Congress and the Nation. 

Global Resources: In repeated studies OT A has effectively explored the is­
sues underlying the sustainability of worldwide agriculture and forestry over 
the next several generations. We strongly encourage OTA's continued effort 
to address these issues both from the perspective of classical return on invest­
ment and from the perspective of preserving resources for future generations. 

Health: OT A has found itself in the middle of politically sensitive health is­
sues such as agent orange, indian health, and cost versus quality in health care. 
We are impressed with OTA staff skill in the analysis of issues with both sci­
entific and social/political components . 

Communication and Information Technologies: OT A has produced a study 
of intellectual property that provides a starting point for any serious thinking 
about improvements in the current legal framework. The issues here are both 
difficult and fundamental, since modern information technology was hardly 
conceivable at the time the U.S. Constitution and Bill of Rights were framed. 

Finally, I would like to add my own regard for the thorough job that OTA 
continues to do in defense analysis. OT A has carefuly analyzed the technical 
options for NATO defense in its recently published Technologies for NATO's 
Follow-On Forces Attack Concept. I look forward to the full study, projected 
to be published in the winter of 1987. 

To sum up, TAAC has found little to criticize and much to admire in OTA's 
work this year. The agency has come of age and has a capability to tackle vir­
tually any thorny policy issue with a scientific content of interest to Congress. 
There is a danger, however, that OT A could be overextended by the numerous 
and detailed requests for analysis that come from Congress. OT A should work 
carefully with the Technology Assessment Board to guard against an undesira­
ble diffusion of its efforts. 
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DIRECTOR'S STATEMENT-JOHN H. GIBBONS 

People have long had a love-hate relationship with the accelerating pace of 
scientific discovery and the changes such discoveries create in society. When 
Henry Adams confronted the dynamo and the profound implications of elec­
tric power, "he found himself lying in the Gallery of Machines at the Great 
Exposition of 1900, his historical neck broken by the sudden irruption of forces 
totally new." In the early 1970s, Alvin Toffler labeled this human response to 
over stimulation by the high rate of scientific discovery and new technology 
"future shock." Soon afterward, Daniel Bell noted that while Mendel's first 
genetic experiments did not begin until the mid-19th century, it was only half 
a century between diffusion of those results and Pauling's discovery of the 
molecular architecture of genes, and then only a decade before Watson and 
Crick discovered the double helical structure of the DNA molecule. The ac­
celerating pace of change sometimes seems to surpass the capacity of society 
to accommodate positively. 

Yet it can be argued that the importance of the technological revolution pales 
beside the disruption in social structures that has accompanied diffusion of 
those developments. Daniel Bell1 believes that "the claim of being new is the 
distinctive hallmark of modernity, yet many of these claims represent not so 
much a specifically new aspect of human experience as a change in scale of 
the phenomena ... the revolutions in transportation and communication which 
have banded together the world society have meant the breakdown of older, 
parochial cultures and the overflowing of all the world's traditions into a new, 
universal container, accessible to all and obligatory upon all." From this per­
spective, the advance of science and technology inexorably erases traditional 
boundaries that used to buffer the interactions between individuals, families, 
and nations. Disappearance of these limits-scale change-places new demands 
on governance, and traditional and treasured notions of freedom and privacy 
are sorely stressed. 

"I:hese two perspectives-of a change of pace and a change in scale-are com­
plementary, for, as Toffler noted, technology encompasses both scientific dis­
covery and diffusion of the practical applications of that discovery. Our soci­
ety recognizes that good governance requires an ability to accommodate swiftly 
to technological change and to the changes in social and cultural values it en­
genders. I believe this fact deeply influenced OTA's founders, as evidenced, 
for example, in a statement by the late Congressman Charles Mosher: 

Nearly every congressional committee today is forced to make extremely im­
portant decisions which include significant technology components, and that will 
be increasingly so as we move ahead. We increasingly contemplate projects that 
require huge expenditures of public funds, prospects that would have huge so­
cial, environmental, health, or economic impacts, not very readily evident to us. 
There is, therefore, a crucial need that we know better and assess more accurately 
those impacts, before we vote our decisions. We can accomplish that effectively 
only by the use of highly competent skilled systems analysis techniques-supple­
menting the common horse sense and practical instincts on which we tradition­
ally depend. 

-118 Congo Ree. 3202-03, Feb. 8, 1972 
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Congress saw a threat to the balance of power in our traditional form of gov­
ernment in the deluge of technological proposals sent to it by an executive 
branch resplendent in scientific resources while Congress remained ill-equiped 
to evaluate those proposals. Thus, creating OT A was a step toward matching 
changes in governance to the changes-both in pace of life and scale 
requirements-wrought by technology. 

In response to its designated role, OT A in fiscal year 1986 released over 40 
documents designed to help meet Congress' need for technical analysis. OT A 
addressed several issues under continuing debate, including biotechnology, acid 
rain, and industrial competitiveness, and delivered several reports that affected 
new legislation. The following paragraphs briefly describe a few of these studies. 

• Ballistic missile defense and anti-satellite technologies are matters of criti­
cal concern for Congress at this time. The Strategic Defense Initiative (Sm) 
will cost billions of dollars for research, and hundreds of billions more 
if implemented. OTA's two published reports on this issue may aid Con­
gress with the complex decisions required regarding the nature and tim­
ing of this research. Confidence in OTA's ability to provide unbiased, ex­
pert analysis of sm and its associated technologies, and to manage highly 
classified information, was confirmed in the 1986 congressional mandate 
for OT A to continue this analysis. 

• OT A's major assessments on hazardous waste contributed substantially 
to national policy aimed at increasing environmental protection while avoid­
ing excessive costs to the private sector. All three major substantive themes 
ofthe recent RCRA amendments (Le., expansion ofthe regulated universe, 
limits on land disposal and use of alternatives, and promotion of source 
reduction) were supported by OT A's work. The reauthorization of Super­
fund includes proposals that are directly related to findings and options 
in the OT A reports, such as use of a waste-end tax, establishment of a tech­
nology demonstration program, increased R&D support, technical assis­
tance grants to communities, and fostering alternatives to land disposal. 

• OT A's technical memorandum on the Federal response to AIDS became 
the basis of hearings and continuing oversight of the activities of the Pub­
lic Health Service by the House Committee on Energy and Commerce and 
the House Committee on Government Operations. Both Committees cited 
the report as an "invaluable resource document." 

• Testimony, briefings, and the OTA report, Technology, Public Policy, and 
the Changing Structure of American Agriculture, were used by the Senate 
Committee on Agriculture, Nutrition, and Forestry, and the House Com­
mittee on Agriculture, to develop agricultural policy in the 1985 Farm Bill. 
Several provisions of the public law, as passed, are directly attributable 
to OTA's work. Language in the act also requested that OTA follow up 
with a study (now underway) ofthe impact of grain quality on U.S. agricul­
tural competitiveness. 

• Safe transportation of the 4 billion tons of hazardous commodities and radio­
active and chemical wastes shipped annually in the United States is a con­
cern and responsibility at all levels of government. This assessment sug­
gested alternatives for improved management of hazardous materials 
transportation and developed a range of policy options for Congress to con­
sider. One of these options, to establish a national, single-license program 
for commercial vehicle drivers, was adopted in legislation passed at the 
close of the 99th Congress. This study also influenced new legislation on 
community right to know and emergency planning. 
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• OTA's report on Electronic Surveillance and Civil Liberties pointed out 
that technology had outgrown the coverage of existing legislation. OT A 
identified data communications and electronic mail, cellular telephones, 
and the changing concept of common carriers as issues that might benefit 
from legislative attention. The report played a fundamental role in inform­
ing the debate on the Electronic Communications Privacy Act of 1986, which 
passed at the close of the last session. 

History is replete with tales of stress-created changes in the established order 
caused by introduction of new ideas or technologies. A healthy state of tension 
and testing between innovation and the status quo benefits our Nation, but Con­
gress must be prepared to act for the collective good when faced with the socie­
tal impacts of new and powerful technologies. Congress must also be in a posi­
tion to anticipate, cultivate, and prepare wisely for the advent of new 
technologies. OT A identifies means of accommodation to the impacts-good 
and bad-of technology-driven change in pace and scale, thereby assisting Con­
gress' choice among the various paths available to productively match gover­
nance to a changing society. 
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Section 11.-Year in Reyiew 

The assessments carried out by OT A cover a wide spectrum of 
major issues that Congress and the country are facing. A brief sum­
mary of each report published by the Office during the year* is 
presented in this section. The reader is cautioned that these are 
synopses of reports. They do not cover the full range of options 
considered or all of the findings presented in any individual report. 

Statu. of Blollledical .e.earch and .elated Technology 
for Tropical DI.ea.e. 

The potential for developing technologies to control diseases that 
threaten more than a billion people in less developed, tropical areas 

StatUS( 1 

Biomedical R.cscardt 
and Related li>chnology 

lOr Iiupical Disca.'lCS 

of the world has never been so great. But in 
recent years, the V.S. Government has 
devoted less than $100 million annually to bio­
medical research on these diseases out of a 
total annual biomedical research budget of 
well over $4 billion. The small amount of 
money spent by the V.S. Government appears 
to reflect choices in policy and not a research 
field devoid of promise. 

In tropical areas, one-tenth of the average 
person's life is disrupted by ill health. Life ex­
pectancy at birth is nearly 20 years shorter 
than in developed countries. As many as 2 of 

every 10 babies die before their first birthday. Several hundred million 
people are infected with parasitic organisms that cause chronic, dis­
abling, and often life-threatening diseases. About 5 million V.S. citizens 
risk contracting a tropical disease each year, including military per­
sonnel abroad, employees of international aid and development agen­
cies and of multinational corporations, and travelers to the trqpics. 

OTA examined V.S.-funded biomedical research and the current con­
trol measures available for 10 diseases that cause extensive morbidity 
and mortality in the tropics: malaria, schistosomiasis, trypanosomia­
sis, filariasis, leishmaniasis, leprosy, tuberculosis, diarrheal diseases, 
acute respiratory infections (ARIs), and certain viral infe<;:tions. The 
first six have been singled out as important research targets by the 
World Health Organization/V.N. Development Program/World Bank 
Special Programme for Research and Training in Tropical Diseases. 

"Fiscal year 1986 (October 1985 to September 1986). 

7 
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aT A assessed the biomedical technologies that could contribute to 
controlling each of these 10 diseases: immunization, diagnosis, medical 
therapy, and control of vectors (organisms that transmit disease). In 
many cases, specific controls are lacking, inadequate, or economically 
out of reach of the countries that need them. 

Two of the most important examples of recent progress against 
tropical diseases are highlighted in this report: progress toward a vac­
cine against malaria and the development of oral rehydration therapy 
(aRT) for episodes of diarrhea. The developing malaria vaccine is a 
product of the explosive growth in the use of biotechnology and new 
techniques in immunology. If successful, the malaria vaccine could pre­
vent many of the estimated quarter of a billion annual cases of malaria. 
aRT, developed as a result of basic research in human physiology, could 
significantly alter the mortality statistics of developing countries, where 
diarrheal diseases may cause one-third of all infant deaths. 

aRT and the malaria vaccine progress illustrate the potential for mod­
ern and traditional research methods to change the deadly course of 
some tropical diseases. The malaria vaccine also illustrates the impor­
tance ofresources: in 1981, about 10 percent of all u.s. tropical disease 
research funding went toward the malaria vaccine. Given current fun­
ding levels, the potential for advances in other diseases is likely to be 
realized in very few cases. 

Vaccination probably has the greatest potential to prevent illness and 
death, however there are no vaccines against human parasitic diseases 
and only a few against viral and bacterial diseases. Using biotechnol­
ogy, scientists can decipher genetic codes and pinpoint the proteins 
that trigger immune responses, offering the possibility of safer and more 
effective vaccines. 

Lack of adequate diagnostic technologies hampers the study and treat­
ment of many tropical diseases. Although conventional diagnostic tests 
are adequate for some diseases, rapid tests that do not require sophis­
ticated laboratory equipment would benefit patients and provide re­
searchers tools for studying the natural history of diseases. 

Research and development in therapeutic technologies continue to 
lag. Few new drugs have been introduced for human tropical diseases 
in the past two decades, although there has been a surge in the devel­
opment of products for parasitic infections of domestic animals. In addi­
tion, the available drugs are losing ground to disease organisms that 
have become resistant. Drug-resistant malaria has now been reported 
from nearly all parts of the world. 
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Pesticides, even DDT, still have a place in vector control, but no single 
technology is likely to be successful against most vectors. "Integrated 
pest management" may provide the long-term solution, though as yet 
successes are few in this rather new field. 

Electronic Surveillance anel Civil Llbertle. 

In the last 20 years, a virtual revolution in electronic technologies 
has greatly increased the technical options for surveillance activities. 

Laws protecting civil liberties have not kept 
pace with these rapid advances. At the same 
time, law enforcement and investigative agen­
cies, at least at the Federal level, are making 
significant use of current electronic surveil­
lance techniques and are planning to use 
many of the new ones. 

Based on a survey of Federal agencies (ex­
cluding foreign intelligence and counterintel­
ligence agencies), OT A found that about 25 
percent (35 out of 142) of Federal agencies 
responding indicated some current and/or 
planned use of various electronic surveillance 

technologies. About 25 percent (36 out of 142) of Federal agencies also 
report use of computerized record systems for law enforcement, in­
vestigative, or intelligence purposes. These include a total of 85 com­
puterized systems with about 288 million records on 114 million per­
sons. Department of Justice agencies alone report 15 systems with, 
collectively, about 241 million records on 87 million persons. 

In 1968, Congress passed Title III of the Omnibus Crime Control and 
Safe Streets Act to protect the privacy of wire and oral communica­
tions, while attempting to strike a balance between civil liberties and 
the needs of law enforcement and investigative authorities. At that time, 
electronic surveillance was technically limited primarily to simple tele­
phone taps and concealed microphones (bugs). Now, closed circuit tele­
vision, electronic beepers and sensors, and advanced pen registers (that 
record information such as phone numbers and locations dialed) are 
being used to monitor many aspects of individual behavior. In addi­
tion, new electronic technologies used by individuals, such as cord­
less phones, electronic mail, and pagers, can be easily monitored for 
investigative, competitive, or personal reasons. 
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OT A found that: 1) the contents of phone conversations transmitted 
in digital form or calls made on cellular or cordless phones are not 
clearly protected by existing statutes, nor are data communications be­
tween computers or digital transmission of video and graphic images; 
2) electronic mail messages can be intercepted at several stages, and 
existing law provides little or no protection; 3) legislated policy on elec­
tronic surveillance, whether physical or visual, is either ambiguous or 
nonexistent; and 4) policy on data base surveillance (Le., monitoring 
transactions in computerized record systems) is unclear. 

OT A identified a range of policy options for congressional consid­
eration: 

1. Congress could choose to leave policymaking up to the develop­
ment of case law and administrative discretion. However, this 
would continue the uncertainty and confusion as to the privacy 
accorded to phone calls, electronic mail, data communication, and 
the like. It ignores judicial requests for clarification in areas such 
as electronic visual surveillance. 

2. Congress could bring new electronic technologies and services 
clearly under Title III of the Omnibus Crime Control and Safe 
Streets Act by, for example: 
• treating all telephone calls similarly in protecting against un­

authorized interception, whether analog or digital, cellular or 
cordless, radio or wire, and whether service is provided by com­
mon or private carrier; 

• legislating statutory protections against unauthorized intercep­
tion of data communications; 

• legislating the same degree of protection for all stages of the elec­
tronic mail process as for conventional first class mail; and 

• subjecting electronic visual surveillance to a similar or higher 
standard of protection than currently exists for bugging and 
wiretapping. 

3. Congress also could set up new mechanisms for control and over­
sight of Federal data base surveillance by, for example: 
• requiring congressional approval of specific Federal data base 

surveillance applications (e.g., by statutory amendment or ap­
proval of House and Senate authorizing committees); and 

• establishing a data protection board to administer and oversee 
general statutory standards for creating and using data bases for 
surveillance. 
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Medicare'. Pro.peetlye Pay .... Sy.t .... Strategle. for 
Iyaluatlng Co.t, Quality, .. d Medical Technology 

In creating the Medicare program 20 years ago, Congress made a ma­
jor~ommitment to securing older Americans' access to medical care. 

Medicare has successfully reduced financial 
barriers to health care for its beneficiaries, but 
its costs have risen rapidly. 

In 1983, Congress radically changed Medi­
care's hospital payment system in an effort to 
control Medicare expenditures for inpatient 
hospital services. Cost-based reimbursement 
was replaced by a prospective payment sys­
tem (PPS) based on fixed per-case payments 
for hospitalized patients in 468 diagnosis­
related groups (DRGs). Medicare's new hos­
pital payment system reverses the financial in­
centives away from the provision of more care 

for hospitalized patients to the provision of less care. Now the ques-
tion is how this radical change in financial incentives will affect pa­
tient care and health care costs. 

PPS creates financial incentives for hospitals: 1) to reduce the per­
case cost of inpatient care by reducing the length of patients' stays and 
staff-patient ratios, 2) to increase the number of admissions, and 3) to 

, expand operations into the delivery of services not subject to the con­
straints of the new system. Since the effects of PPS on the behavior 
of providers and patients cannot be confidently predicted, a strategy 
is needed for tracking and evaluating the effects of PPS as they occur. 

Evidence on the effects of PPS to date is scanty and pertains primar­
ily to the use of inpatient services. The average length of stay of Medi­
care patients in short-stay hospitals dropped 7.1 percent per year be­
tween 1982 and 1984. Cutbacks in hospital staffing have been reported 
nationwide. The number of full-time equivalent employees in Amer­
ican hospitals declined by 2.2 percent between May 1983 and May 1984. 
Although PPS is not the sole cause of these changes, it is almost cer­
tainly a contributing factor. Contrary to expectations, the number of 
Medicare admissions to short-stay hospitals declined, rather than in­
creased, during the first year of the program. How these changes in 
the utilization and organization of health care affect patients' health 
remains unclear. 

aT A identified the potential impacts of PPS on five critical dimen­
sions of health system performance: expenditures and costs, quality 
of care, access to care, technological change, and clinical research. In 
each area, aT A predicted the directions of change that could be ex­
pected from the incentives of PPS. aT A then identified specific ques-
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tions that require study if Congress and the public are to be able to judge 
the impacts of PPS. Specific studies were developed as options in each 
area. 

OT A emphasized that a strategy for evaluating PPS impacts should 
include specific plans for identifying and tracking its effects on the most 
vulnerable Medicare beneficiaries. Three groups that may be particu­
larly vulnerable to restricted access or reduced quality of care are very 
old people, alcoholic and mentally ill patients who are hospitalized for 
other conditions, and disabled people. Certain other classes of benefi­
ciaries, as defined by socioeconomic status, race, or particular diseases, 
may also be vulnerable. 

Evaluating the effect of PPS on vulnerable groups is critical but it 
is insufficient. Equally important in the long run is the development 
of plans for a balanced assessment of the full range of PPS effects, posi­
tive as well as negative. Furthermore, evaluations need to include 
detailed analyses of how changes in the use and organization of health 
care services ultimately affect the benefits and costs of health care. 

The link between changes in the health care system and the PPS is 
difficult to measure because PPS is not the only change underway in 
the health care system. Simultaneous changes in the supply of physi­
cians, competition in health care, and other changes in Federal and 
State Health Policy-along with changes in the health and age of the 
American people-limit researchers' ability to attribute many changes 
directly to PPS. 

The funds and personnel necessary for conducting a comprehensive 
evaluation of PPS are unavailable within any Federal agency, includ­
ing the Health Care Financing Administration, which has a congres­
sional mandate to prepare annual reports on PPS impacts. In addition, 
the lack of timely data severely impedes the evaluative process. Both 
the organization of PPS evaluation and the databases required to carry 
out evaluations could be enhanced by the designation of one Federal 
agency to coordinate and oversee the Federal PPS evaluation. 
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Auto_allon of A •• rlca'. OHlc •• 

America's offices are rapidly becoming automated; the promise of 
large gains in worker productivity and the creation of new services and 

AUTOMATION 
OF AMERICA'S 

OFFICES 
'::\ . .. ~ 
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! I 
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products is affecting all industry sectors. 
Automation is likely to slow and possibly halt 
the growth in office employment. It also 
changes the nature of office work-it requires 
new skills and changes in the way work is 
organized and managed. Organizations will 
need to reexamine their policies related to hir­
ing, job classifications, promotion paths, train­
ing, salaries, and fringe benefits. Federal, 
State, and local governments will need to re­
examine and vastly improve their capability 
to understand and deal with these structural 
shifts in society. 

Office employment has grown faster than other kinds of employment 
in the past century. Today, 90 percent of people in the insurance and 
banking industries, 80 percent of Federal workers, over half of employ­
ees in service industries, and nearly 30 percent of manufacturing em­
ployees are office workers. 

By 1990, one out of three office workers will probably use a com­
puter terminal; and by 2000, terminals may be as commonplace on of­
fice desks as telephones are today. The automation of office work will 
accelerate over the next decade as the cost of computer equipment falls 
and organizations seek ways to reduce labor costs. 

Productivity gains are likely to be large as automation shortens the 
time required to do many tasks and removes the need for people in 
other tasks. These productivity gains will not be one-time benefits but 
will be continuing and cumulative as automated offices network with 
automated suppliers and customers. 

Clerical jobs are most likely to be affected by the slowing of growth 
in office jobs, especially as new technologies sharply reduce the need 
for keyboarding. But lower and mid-level management positions and 
some professional occupations will also be affected. Use of temporary, 
part-time, and home-based employees or contractors is likely to expand, 
increasing the proportion of the work force without basic employee 
benefits and security. A growing number of firms may relocate data­
entry operations to other countries to further reduce labor costs. 

In the Federal Government, which is generally keeping pace with the 
private sector in office automation, reduction in clerical work will tend 
to decrease the number of workers at lower grade levels and raise the 
average grade level. If the grade level is artificially held down, recruit-
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ment of highly qualified people into the civil service will be more dif­
ficult. 

Automation has also raised concerns about the health effects of con­
centrated work at visual display terminals (VDTs). Complaints of mus­
culoskeletal and visual strain increase as offices are automated, but 
these problems can be alleviated. Concerns about reproductive hazards 
can be neither substantiated nor fully refuted with existing data; they 
merit further research and monitoring. The faster pace of automated 
work and the workers' loss of control over that pace can increase men­
tal stress, which at high and sustained levels can lead to chronic ill­
nesses. 

These various changes and problems are of particular concern to 
women and to members of minorities, who are now concentrated in 
lower level jobs most likely to be adversely affected. 

Attention to current and potential problems is important but should 
not obscure the promise of office automation to increase productivity 
and generally improve the quality of white-collar worklife. However, 
government needs to vastly improve its capability of providing deci­
sionmakers in both the public and the private sector with better tech­
nological and employment data, forecasts, and analysis. 

OT A's report summarizes case studies of office automation in both 
private corporations and government agencies, to provide examples 
of the opportunities and problems that come with office automation. 

.eproductlve Heal,. Hazards In '.e Workplace 

Management of workplace risk to reproductive health presents in­
creasingly complex choices to employers, workers, and legislators. Al­

though the rapid influx of women into the 
labor force has heightened concern that work­
place hazards may impair their ability to bear 
healthy children, male workers may be at 
equal risk of harm to their reproductive and 
procreative capacity. 

Reproductive dysfunction is a significant 
health problem in the United States. Uninten­
tional infertility affects more than 8 percent 
of American couples of childbearing age and 
various congenital malformations are diag­
nosed in 7 percent of U.S. infants. But it is not 
yet possible to determine whether and to what 

extent reproductive health impairment results from occupational ex­
posure to harmful agents. There are two reasons for this situation: 1) 
reproductive impairment, per se, is difficult to measure in either an 
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individual or a population; and 2) little is known of the reproductive 
effects of many suspected hazards. 

Evidence linking specific agents with reproductive or developmen­
tal effects in humans is, for the most part, inconclusive. However, 
four hazards are now regulated in part because of their known effects 
on adult reproductive capacity or embryo/fetal development: 1) ioniz­
ing radiation, 2) lead, 3) ethylene oxide (EtO), and 4) dibromochloropro­
pane (DBCP). Agents associated in varying degrees with impairment 
of reproductive function include other chemicals; nonionizing radia­
tion; physical factors (e.g., hot, cold, hyperbaric or hypobaric environ­
ments, noise, vibration); infectious agents; lifestyle factors (e.g., alco­
hol and tobacco use); ingestion or absorption of certain drugs; and 
overexertion and stress. 

Among the factors complicating the study of reproductive health haz­
ards are individual variation in susceptibility to suspected agents, 
difficulties in extrapolating information from animal studies, and in­
complete data on the agents, their possible toxic effects, and the num­
bers of workers exposed to them. Many of the agents that have been 
studied for these effects have been evaluated only in men, women, 
or offspring, but not in all three. 

Although policymakers, employers, and scientists may never know 
the full extent of reproductive health impairment or completely under­
stand its causes, the Federal Government, by law, must ensure that em­
ployers provide as safe a workplace as feasible, and enforce the statu­
tory right to equal job opportunities and security for men and women. 

Development of equitable policies for managing reproductive risk is 
complicated by the differing impacts of exposure on women, who are 
born with a finite supply of egg cells; on men, who produce sperm cells 
throughout life; and on their offspring, who can be harmed by hazard­
ous exposures to their mothers during pregnancy or to either parent 
prior to conception. 

In addition, workers are concerned that preventive actions by em­
ployers could limit job opportunities and security, as in the case of fe­
tal protection policies (FPPs) that can discriminate against women work­
ers. Where employment policies based on differential exposure 
standards for men and women are not substantiated by scientific evi­
dence, they create liability for sex discrimination under Title VII of 
the Civil Rights Act of 1964. 

Protection of reproductive health in the workplace depends primar­
ily on adequate engineering and exposure controls, education programs, 
and personal protective equipment. If these measures fail and work­
ers are harmed, compensation becomes the issue. In most cases, work­
ers' compensation does not cover reproductive harm, and workers 
usually cannot seek redress against their employers in court. 
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In addition to maintaining the status quo, Congress has a number 
of options for protecting the health of workers and their children while 
also protecting employment rights. Congress could: 

Protection of reproductive health in the workplace depends primar­
ily on adequate engineering and exposure controls, education programs, 
and personal protective equipment. If these measures fail and work­
ers are harmed, compensation becomes the issue. In most cases, work­
ers' compensation does not cover reproductive harm, and workers 
usually cannot seek redress against their employers in court. 

In addition to maintaining the status quo, Congress has a number 
of options for protecting the health of workers and their children while 
also protecting employment rights. Congress could: 

• Require scientific evidence that no harmful effects are transmit­
ted from the exposed father to the offspring as a basis for dis­
criminatory FPPs; require employers to allow workers to leave 
hazardous jobs temporarily without economic loss; or amend Ti­
tle VII to allow FPPs that treat male and female workers differ­
ently when scientific evidence is inconclusive. This latter action 
would, however, fail to account for the possibility of fetal damage 
resulting from hazardous exposure of either parent before concep­
tion and could result in discrimination against women workers. 

• Instruct regulatory agencies to be more willing to assume that an 
exposure is dangerous when only a small number of studies sug­
gest this. Congress also could amend the Occupational Safety and 
Health Act (OSH Act) to permit employees to take legal action 
against employers who are suspected of violating regulations. Con­
gress could also amend the "grave danger" language of the OSH 
Act to allow the Occupational Safety and Health Administration 
(OSHA) to respond more quickly to risks by issuing emergency tem­
porary standards under less rigid constraints. 

• Join OSHA and the National Institute for Occupational Safety and 
Health (NIOSH) organizationally to increase coordination of pri­
orities, or require OSHA to respond to NIOSH recommenda­
tions concerning reproductive and other occupational health 
hazards. 

• Enact a Federal statute or encourage State legislatures to add 
specific provisions to workers' compensation systems covering 
reproductive health impairment, or to provide the right to pursue 
tort remedies for injuries not compensated. 

In addition, congressional oversight of research priorities and scien­
tific standards could promote better understanding of the nature and 
extent of risks, technical advances to reduce risks, and the actions 
necessary to protect workers. 
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Allernallve. to Animal U.e In .e •• arch, 
T •• llng, anel leIucallon 

For most areas of scientific experimentation, totally replacing ani­
mal use with nonanimal methods, especially in the short term, is not 

likely. More likely prospects are reducing the 
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number of animals used and making proce­
dures more humane. 

OT A reviewed alternative technologies to 
animal use in three areas: research in bi­
omedicine and behavior, testing for toxicity, 
and education in the life sciences. Alterna­
tives vary according to the different uses of 
animals in each area. 

Research, and to a lesser degree, testing, 
will continue to require live animals for ob­
serving complex interactions of cells, tissues, 
and organs. In testing, some whole animal 

methods are being replaced by nonanimal methods, as the new tests 
are validated. Federal regulatory agencies have recently indicated a will­
ingness to accept data from alternative. test methods. Chick embryo 
membranes, for example, are a promising alternative to rabbits' eyes 
for determining irritancy of chemical substances. Other test methods 
use cells, tissues, and organs in culture, and chemical and physical 
models. In education, far fewer animals are used than in research or 
testing, yet animal use in the classroom plays an important role in shap­
ing positive attitudes about living animals. 

Although the Federal Government supports areas of research and test­
ing that generate alternative technologies, it has not directed funding 
towards the development of alternatives per se. Research areas most 
likely to contribute to alternatives include cello, tissue-, and organ­
culture technology; animal health; understanding mechanisms of 
pain, pain control, and pain perception; and computer simulation 
of living systems. 

For example, computer simulations of living systems can replace 
or complement some animal use, especially in education. However, use 
of animals is a prerequisite to the development of ever more sophisti­
cated simulations. Computerized dissemination of research and test­
ing results also could reduce some animal use. 

Although reduction in numbers of animals used is also a principal 
alternative, data currently available on animal use are very poor. Any 
estimate of animal use is a rough approximation. The best available 
data suggest a minimum of 17 to 22 million animals are used annually 
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in the United States. Included in these figures are 12 to 15 million rats 
and mice. Current data permit no statement about any trend in animal 
uses through recent years. 

Ethical considerations are affecting the search for alternatives. The 
principle of humane treatment provides common ground for all, de­
spite disagreement on exactly how the principle should be interpreted 
and applied. At one end of a broad spectrum is the view that humans 
may use animals in any way. At the other end is the view that an ani­
mal has the right not to be used for any purpose not directly benefit­
ting it. Most parties agree that action to conserve animals is part of 
humane treatment. 

Federal regulation of animal use in research and testing facilities 
occurs chiefly under the Animal Welfare Act, the Health Research Ex­
tension Act, rules of the Environmental Protection Agency and the Food 
and Drug Administration on good laboratory practices, and the pol­
icies of the Public Health Service and the National Institutes of Health. * 
The Animal Welfare Act is applied to dogs, cats, rabbits, guinea pigs, 
hamsters, and nonhuman primates, but not to rats and mice, the most 
common laboratory animals. Most State laws focus on matters such 
as procurement of animals rather than the actual conduct of experi­
ments. Institutional and self-regulation occur via local review com­
mittees that include lay members and whose purview is expanding be­
yond traditional concerns of animal care to include aspects of animal 
use. The overwhelming majority of animal users are (or will soon be) 
subject to local committee oversight. 

For this study, OTA defines animals as nonhuman vertebrates: 
mammals, birds, reptiles, amphibians, and fish. Other creatures cus­
tomarily included as animals-invertebrates such as insects and 
worms-are excluded by this definition. aT A did not examine animal 
use in food production; harvesting organs, antibodies, and other bio­
logical products; and sport, entertainment, and companionship. 

'In 1985. Congress enacted three laws citing alternatives to animal use; the Health Professions 
Educational Assistance Amendments of 1985. the Health Research Extension Act of 1985. and the 
Food Security Act of 1985. which Amended the Animal Welfare Act. 
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Technology and Structural Un .... ploy .... nt. 
.... ploylng Displac.d Adults 

Millions of American workers are losing their jobs each year because 
of structural changes in the U.S. and world economies. Some of 

them-especially younger workers with skills 
in demand or the right educational 
background-get right back to w.ork in new 
jobs. Others remain out of work for months, 
even years. Many of the displaced are middle­
aged unskilled or semiskilled manufacturing 
workers, with long and stable job histories. 
Mechanisms for worker adjustment-such 
as job training programs and education for 
adults-have not kept up. 

REEMPl.OYlNGDlSPlACEDAOULTS Over the 5 years from 1979 to 1984, 11.5 
$_._- million American workers lost jobs because 

of plant shutdowns or relocations, rising 
productivity, or shrinking output, according to a 1984 survey by the 
U.S. Bureau of Labor Statistics (BLS). In 1984, one-quarter of those who 
had held their previous jobs for 3 or more years were still unemployed . 
Of those who found new jobs, at least half took cuts in earnings. 

Although manufacturing now accounts for less than 20 percent of 
U.S. employment, nearly half of all workers displaced from 1979 to 
1984 worked in manufacturing industries, especially those hard hit 
by international competition. The service jobs that the U.S. economy 
has created in the past few years are not equivalent to the old manu­
facturing jobs. The pay is not as good (average hourly pay in the serv­
ice sector was $7.52 in 1984, compared with $9.18 in manufacturing), 
and the better service jobs require skills or education that most dis­
placed workers do not have. 

Given the incentives leading U.S. firms to invest overseas and take 
advantage of cheap labor, or to use less labor at home, displace,!llent 
is bound to continue. Manufacturing jobs-especially production 
jobs-probably will continue to decline. Within manufacturing, the 
most vulnerable jobs are those of unskilled and semiskilled pro­
duction workers. These jobs are not only the easiest to automate, they 
are also the easiest to move overseas. In all sectors of the economy, 
service as well as manufacturing, manual labor and routine mental tasks 
are vulnerable to computer-based technology. 

The Federal Government has supplemented its traditional employ­
ment programs with new assistance for displaced workers, mainly 
through Title III of the Job Training Partnership Act of 1982 UTPA). 
Reports on the first 2 years of operation show that JTPA programs are 
helping displaced workers find new jobs. However, it is likely that 
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no more than 5 percent of those eligible are being served. It appears 
that vocational skills training is not strongly emphasized. Retraining 
in basic educational skills is mostly neglected, although about one-fifth 
of all adult workers probably need improvement of their basic skills 
to get jobs with good possibilities for advancement. To help provide 
the skilled work force that American industries need to maintain com­
petitiveness in the world economy, the program will have to reach 
many more displaced workers, and emphasize training-particularly 
basic skills training-more strongly. Educational technologies offer 
considerable promise in helping adults overcome basic skills defi­
ciencies. 

Another group of displaced people, with especially difficult problems 
of finding adequate jobs, is displaced homemakers. These are women 
whose main job has been home and family, but who now mllst support 
themselves because of divorce, widowhood, disability, or long-term un­
employment of their spouse, or loss of eligibility for public assistance. 
The population of displaced homemakers is 2.2 to 4 million, and the 
number is growing. Federal assistance to displaced homemakers re­
cently was substantially increased in the Carl D. Perkins Vocational 
Education Act of 1984. Yet support for the programs serving this group 
is still small in relation to their numbers. Barriers to employment are 
higher for displaced homemakers than for mainstream displaced 
workers. 

Policy options include congressional actions that could bring prompt 
effective services to workers in plants that are closing, enhance both 
vocational and basic education and training in JTPA and other pro­
grams, improve delivery of assistance to displaced homemakers, im­
prove labor market and occupational information, encourage employers 
to offer workers chances at both vocational and basic education while 
they are still employed, and emphasize research on the effects of tech­
nological change on jobs. 
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Pay .... nt for Phy.lclan Servlc •• , 
Strat.gl •• for Meellcar. 

Medicare expenditures for physician services are one of the fastest 
growing components of the Federal budget. During the 1980s, total , 

- Medicare expenditures for physician services 
rose an average of 16 percent per year, reach­
ing an estimated $19 billion in fiscal year 
1985. Unless steps are taken to moderate it, 
similar growth (14 percent per year) is ex­
pected through fiscal year 1990. Most of the 
annual increase in aggregate Medicare ex­
penditures for physician services over the past 
decade has been due to higher prices for serv­
ices (48 percent) and more services per bene­
ficiary (39 percent); only 13 percent has been 
due to increases in the number of benefici­
aries. Since 1978 and especially since 1982, 

Medicare per capita expenditures for physician services have risen 
more rapidly than overall U.S. per capita physician expenditures. 

Medicare's payment policies play an important role in rising program 
expenditures for medical care. Like many other payers, Medicare pays 
physicians and certain other providers a fee for each service performed. 
Fee-for-service payment gives these providers a financial incentive to 
perform additional services as long as the additional revenue exceeds 
their costs. Because medicine is not an exact science, physicians have 
much opportunity to exercise discretion and recommend additional 
visits or procedures within the bounds of accepted medical practice. 

Moreover, Medicare's method of determining payments to physicians 
is inherently inflationary. Under Medicare's customary, prevailing, and 
reasonable (CPR) charge-determination process, payments are based 
on what physicians have charged in the past. Medicare approved 
charges to individual physicians are limited by the Medicare Economic 
Index, but the effect of the index varies by specialty and type of serv­
ice. Charges for primary care areas, such as office visits, have been 
more constrained than charges for radiology and general surgery. 

Another concern, apart from rising expenditures, is the substantial 
variation across the country in certain aspects of Medicare payment 
for physician services. Medicare payment rates for urban, specialist, 
and inpatient services are typically higher than those for rural, gener­
alist, and ambulatory services, and some observers consider the 
differentials excessive. Payment rates also tend to be higher for proce­
dural services such as electrocardiograms and surgery, which are heav­
ily dependent on the use of medical devices, than for nonprocedural 
services such as historytaking and counseling. Differentials in Medi-
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care payment rates for certain services give physicians financial in­
centives to favor and perhaps overuse the more generously reimbursed 
services. Assignment rates, the rates at which providers agree to ac­
cept Medicare's approved charges as payment in full, have ranged from 
17 percent of charges in South Dakota to 87 percent in Rhode Island. 
These variations may indicate problems pertaining to access to care, 
quality of care, or efficiency, although there is little consensus about 
whether specific variations indicate problems. 

To help restrain increases in Medicare expenditures for physician 
services, the Deficit Reduction Act of 1984 froze physician charges to 
Medicare beneficiaries for 15 months beginning July 1, 1984. The 1984 
act also mandated OT A to study alternative methods of paying for phy­
sician services under Medicare. 

OT A examines four alternative Medicare payment strategies for Con­
gress to consider: 1) modify present payment arrangements, while re­
taining CPR as the mainstream payment method; 2) base payment on 
fee schedules, with a predetermined payment rate for each service; 3) 
explore moving to payment for packages of related services; and 4) 
adopt capitation payment, a fixed payment per person per month for 
covered medical care, for all Medicare beneficiaries. 

The effects of each strategy are difficult to predict because of uncer­
tainty regarding physicians' behavior and the changing medical mar­
ketplace. Capitation payment for all beneficiaries is most likely to be 
able to control Medicare expenditures without increasing beneficiaries' 
expenditures. But since techniques for setting capitation rates for differ­
ent categories of beneficiaries are not well developed, the rate struc­
ture could unintentionally contain incentives for capitation plans to 
seek some beneficiaries as enrollees and to avoid others. Payment based 
on fee schedules would give Medicare greater control over the prices 
of individual services, but might not constrain total program expendi­
tures. That would depend on changes in the volume and types of serv­
ices as prices were more restricted. Lowering Medicare's approved 
charges or continuing the present freeze on providers' charges under 
CPR might initially reduce the growth in Medicare expenditures, but 
this effect would be unlikely to be sustained because of changes in billed 
charges and in volume and types of services. Payment for packages 
of services could theoretically enable Medicare to limit expenditures 
for packaged services, but total expenditures would depend on the ex­
tent to which related services were used outside the packages. More­
over, little or no experience exists with payment for packages that in­
clude the services of different physicians. 

Assuring quality of care is a concern under all the payment alterna­
tives, but the focus of concern differs for specific alternatives-from 
overuse of services with CPR and other fee-far-service alternatives to 
underuse of services with payment for packages of services and capi-
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tation payment. The effects of payment reform on quality would also 
depend on the levels of payment and on the extent to which services 
are now being used appropriately. If lower payment rates and more 
global payment methods lowered the use of services overused in the 
past, quality could be improved. On the other hand, quality could de­
cline if lower payment rates led to reductions in necessary services and 
to delays in diagnosis and treatment. 

Specific problems regarding beneficiary groups' access to care have 
not been documented to date. Assignment rates have been rising since 
1976 and reached 67 percent of all charges in fiscal year 1985, the first 
year of Medicare's participating physician program (under which a phy­
sician may agree to accept assignment on all Medicare claims). Assign­
ment rates and beneficiaries' access to care have increased with higher 
Medicare payment rates and have decreased with lower rates. If Medi­
care payment rates for physician services were set too low, physicians 
might increasingly refuse to accept assignment or might try to avoid 
certain types of cases or beneficiary groups. 

However, Medicare payment reform that lowers the level of payment 
or limits the revenue to providers would encourage the development 
and use of cost-saving technologies and of less expensive sites of care. 
Regionalization of expensive technologies would also be expected, per­
haps reducing beneficiaries' geographic access. Expensive new tech­
nologies, such as magnetic resonance imaging, might be adopted more 
slowly. 

Congress could consider, in addition to the four payment strategies, 
options to improve controls over the volume of services billed, to re­
duce differentials in Medicare payment rates for certain services, and 
to increase assignment rates. These options address issues that have 
arisen under CPR payment and that would also be of concern under 
payment based on fee schedules or payment for packages of services, 
but these options would also be consistent with eventually moving to 
capitation payment. Another option is for Congress to establish a phy­
sician payment commission to examine and help implement alterna­
tive payment reforms. 
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F .... ral Goy.rn •• nt Infor.allon Technologya 
Mana .... nl, Sec.rlly, and Congr ••• lonal OY.Rlghl 

The U.S. Government-the largest user of computer equipment of any 
single organization or government in the world-is critically dependent on 

- information technology. Improvements in man­
agement could give the government a much 
higher return on its substantial investment in 
computers, telecommunications, and related per­
sonnel and services, conservatively estimated at 
$60 billion over fiscal years 1982 through 1986. 

Rapid advances in technology-such as 
microcomputers, computer networking and 
modeling, videoconferencing, and electronic 
information . exchange-have overtaken 
much of the policy previously established by 
Congress to control, oversee, and encourage 
the management and use of Federal informa­

tion technology. These advances are generating many new uses, op­
portunities, and issues that need congressional attention. 

One cause for concern is inattention to the security of Federal infor­
mation systems. Federal agencies are not fully implementing appro­
priate security measures. For example, about 40 percent of agencies 
responding to an OT A survey have not conducted a security risk anal­
ysis for at least 5 years, 25 percent do not perform background checks 
on personnel with access to Federal computer systems containing sen­
sitive information, and about 60 percent do not have and are not de­
veloping contingency plans for use if mainframe computers are dis­
rupted. Also, 75 percent of agencies do not have an explicit policy for 
security of information in Federal microcomputers. 

In addition to technical and administrative security measures, pro­
tection against computer crime requires criminal laws to provide dis­
incentives for potential violators and facilitate prosecution when crimes 
occur. Though 45 States have passed computer crime laws, determin­
ing appropriate State jurisdiction can be difficult because many com­
puter systems are located in more than one State or use data commu­
nication networks that routinely cross State lines. Thus, extending the 
existing Federal law to cover interstate computer crime is warranted. 

If the Federal Government is to realize the full potential of informa­
tion technology for increasing its efficiency and effectiveness, other 
specific areas need improvement: 

• strategic planning for Federal information technology; 
• the scope and quality of information available to Congress, and to 

the agencies themselves, on key Federal information technology 
trends and applications; 
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• mechanisms to encourage innovation in use of information tech­
nology by agencies; 

• procurement of large computer systems; 
• evaluation and use of computer modeling to support agency deci-

sionmaking; and . 
• government foresight, including the monitoring and analysis of 

longer term trends. 
Although many of these needs could be met by the executive branch 

acting alone, Congress can facilitate, encourage, and, where neces­
sary, require these actions. One vehicle available to Congress is the 
Paperwork Reduction Act of 1980, which is overdue for reauthoriza­
tion and could be amended to provide a more detailed congressional 
mandate. 

OT A also identified ways that information technology could im­
prove the collection, maintenance, and dissemination of government 
information-for example, via interactive data networks, electronic 
bulletin boards, and electronic printing. These technologies could rev­
olutionize the public information functions of government. Further 
evaluation in this area is needed, and, ultimately, Congress is likely to 
be called on to update existing public information laws. 

Finally, OT A identified significant unrealized opportunities for con­
gres~ional use of information technology in conducting oversight, in­
cludmg: 1) access by congressional committees and staff to agency elec­
tronic files, where appropriate; 2) use of computer-based modeling and 
decision support; 3) video- and computer-conferencing; and 4) elec­
tronic tracking of agency and executive actions. Pilot tests are needed 
to assess the benefits, costs, and problems. 
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Tech_ology, Public Polley, & the Cha_gl_g 
Structure of A.erlca_ Agriculture 

As America enters the era of biotechnology and information tech­
nology, agricultural productivity will increase significantly and the 

~ Public I\lIicJ\ 
and the ~ Scructure 
cJ Amerio:an AgriruItute 

*==--

structure of agriculture and of rural commu­
nities will change forever. Approximately 1 
million farms will disappear between now 
and the year 2000, mostly moderate-size and 
small farms. About 50,000 large farms will 
then account for 75 percent of U.S. agricul­
tural production. 

The main beneficiaries of the new technol­
ogies will be the operators of large farms. 
Operators of small and moderate-size farms, 
the traditional "backbone of American agri­
culture," will be less competitive, partly be­
cause they will be unable to adopt many of the 

new technologies. Generally, 70 percent or more of the largest farms 
are expected to adopt emerging biotechnologies and information tech­
nologies, compared to only 40 percent for moderate farms, and about 
10 percent for the smallest farms. 

Increased productivity from emerging technologies will be needed 
for American agriculture to regain its competitiveness in international 
trade. If the United States cannot compete with other countries, reduced 
exports will exaggerate the structural changes that U.S. farmers and 
rural communities are facing. 

Large farm operators naturally tend to concentrate their living and 
business activities in larger communities. The disappearance of farm 
operations from small towns will have repercussions on other busi­
nesses in rural communities and on the labor pool in general, which 
must absorb those workers whose livelihood once depended on agricul-
tural production. 

Although technology was found to be an important force in chang­
ing the structure of American agriculture, it is not the only force. Pub­
lic policy, institutions, and economics have had and will continue to 
have important roles in shaping agricultural communities. In particu­
lar, if current farm programs of the Federal Government remain in 
force, they will accelerate these changes in the structure of agriculture 
and rural communities that support farming. 

Farm programs, which include the Commodity Credit Corporation 
purchases and price and income supports, have major effects on farm 
size, wealth, and incomes of commercial farmers. The net worth of large 
farms is increasing significantly more than that of moderate-size farms 
under current farm programs. Large farms receive a very large propor-
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tion of the program payments, although most of these farms would sur­
vive and prosper without farm programs. 

To assure a diverse, decentralized farm structure, where all sizes of 
farms have an opportunity to compete and survive, different policies 
and programs would have to be developed for each of the three farm 
segments-large, moderate-size, and small farms. 

• Large-scale farms (above $250,000 in sales) do not need direct 
Government payments and/or subsidies to compete and survive. 
Rather, they need a relatively stable economic environment so they 
can sell what they produce, and they need a base of public and 
private research whereby they can maintain their competitiveness. 

• Moderate-size farms (having $100,000 to $250,000 in sales) require 
farm programs to survive and be successful. In particular, income 
supports provide significant benefits to moderate farms. Target­
ing income supports to moderate farms could prolong their sur­
vival. To aid this group, the risk of operating in an open market 
environment could be reduced, new technologies that have the 
potential for adoption could be made more available to them, and 
opportunities for employment outside agriculture could be created 
for those who are unable to compete. The Extension Service could 
play a significant role in providing this aid. 

• With few exceptions, small/part-time farms (having less than 
$100,000 in sales) are not viable economic entities in the main­
stream of commercial agriculture-nor can they be. However, a 
small increase in the income of each farm in this group could have 
a significant multiplier effect on the local economy because of the 
large number of small farms. 

For the small/part-time farmers who either have a substantial outside 
income or who have found a niche in the market, the Government's 
role would be severely restricted. However, small subsistence farmers, 
who have limited resources and often limited abilities, represent a 
genuine problem for which public concern is warranted. These indeed 
are the rural people left behind. Price and income support programs 
can do little to solve their problems. U.S. Department of Agriculture 
and land-grant universities have a special responsibility to serve their 
needs. 
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Intellectual Property Rights In an Age 
of Ilectronics anel Inforlnatlon 

The changes that new technologies are making in the way that infor­
mation is created, distributed, and used today are as fundamental as 
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the changes made by the printing press. These 
changes are undermining many of the mecha­
nisms by which the U.S. intellectual property 
system has operated in the past. Although 
Congress could make some changes now to 
relieve immediate problems, over the next 10 
years substantial changes in the system will 
be required if it is to meet its original goals 
laid out in the Constitution-fostering science 
and the useful arts and encouraging the dis­
semination of information and knowledge to 
the public. 

Originally, the implementation of intellec­
tual property law, and particularly copyright law, was relatively sim­
ple. The Government granted copyrights to authors and patents to in­
ventors. Rewards were determined in the marketplace. The patent and 
copyright holders, themselves, monitored infringements and enforced 
their rights through the courts. Individuals' interests coincided with 
the public's interest-to profit from copyright, an author had to print 
his works and sell them; to profit from a patent, the inventor had to 
disclose his ideas to the public. 

Today, technological change is complicating the intellectual prop­
erty system. The problems raised by computer, communications, and 
other information technologies include: 

• Authorship: Copyright law, based on originality of works and in­
dividual authorship, may become too unwieldy to administer when 
works involve many authors, worldwide collaboration, and dynam­
ically changing materials. 

• Enforcement: Vast amounts of copyrighted materials can be co­
pied, reprocessed and traded without the knowledge or permis­
sion of rights holders. 

• Private Use: Current law is ambiguous about whether private re­
production and transmission of vast quantities of copyrighted 
works should be allowed. 

• Functional Works: New kinds of intellectual property that uses 
information in a process (for example, computer software), which 
OT A calls functional works, are obscuring the traditional distinc­
tion between patentable inventions and copyrightable writings. 

• Derivative Use: The repackaging of information and creation of 
new information products, made possible by new technologies, 
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raises questions about whether the original copyright holder should 
control all these new uses. 

• Intangible Works: Electronic distribution of intellectual works may 
lead to tighter control over public access to information. 

• Educational Goals: Copyright may fail to meet its intended educa­
tional goals because information is increasingly being sold rather 
than shared, and some of it may become too expensive for educa­
tional institutions. 

• Integrity: New technologies may be used to misrepresent or dis­
tort the work of an artist without the knowledge of the original 
creator. 

• International Coordination: The globalization of information mar­
kets increasingly requires international cooperation in framing in­
tellectual property law and policy. 

These problems have no simple answers. A solution to one problem 
is likely to ~ause another. Moreover, because technology is spawning 
many new kinds of intellectual works, a single policy tool, such as copy­
right law, may be less effective than in the past in meeting policy goals. 

Our understanding of how the system now operates is extremely 
limited and technology is still changing. It is bringing new parties into 
the intellectual property debate and making information a critical fac­
tor for the economy and for society as a whole. Not surprisingly, the 
decisions that Congress makes about intellectual property policy will 
affect a broad range of other policy areas: communications, trade and 
international affairs, privacy, antitrust, education, public inforJIlation, 
research and development, and tax policy. In making decisions about 
intellectual property policy, therefore, Congress will need to take into 
account new issues and new stakeholders and assure the coordination 
of policymaking among diverse policy areas. 

Given the numerous uncertainties about the intellectual property sys­
tem and its likely evolution, it is too early to make major revisions in 
the law. However, if Congress is to devise a sound intellectual prop­
erty policy for the future, it must begin now to establish a mechanism 
to collect and evaluate information about how the system works and 
where it may be heading. Since no government agency is presently con­
stituted to undertake such a comprehensive task, some institutional 
change is likely to be required. 

63-215 0 - 87 - 2 QL 3 
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I.dla. Health Care 

The health of American Indians and Alaska Natives has improved 
substantially since responsibility for Federal health services to Indians 

was transferred from the Department of the 
Interior to the Public Health Service's Indian 
Health Service (IHS) in 1955, but Indians still 
lag behind the general U.S. population, and 
wide variations exist in mortality rates among 
Indians served by IHS. In 1980-82, the aver­
age age-adjusted mortality rate for Indians 
residing in IHS service areas was 1.4 times 
that of the general U.S. population, with every 
IHS area except Oklahoma above the U.S. 
average. Perhaps the most significant general 
indicator of Indian health status is that In­
dians do not live as long as other U.S. popu­

lations. In 1980 to 1982, 37 percent of Indian deaths occurred before 
age 45, compared with only 12 percent of all U.S. deaths in that age 
group. Despite higher mortality among Indians, they are hospitalized 
at rates below those ofthe general U.S. population. Also, although the 
average age of the Indian population has increased, their hospitaliza­
tion rates have been decreasing. These findings imply that access to 
health care for Indians has decreased. 

In the 1980 census, 278 reservations and 209 Alaska Native Villages 
were counted, and 1.4 million persons were self-identified as Indians, 
Eskimos, or Aleuts. Fifty-four percent lived in central cities or in ur­
ban areas. Thirty-seven percent actually lived inside identified Indian 
areas (e.g., reservations, tribal trust lands). Ten reservations accounted 
for 49 percent of all reservation residents. Four States had Indian pop­
ulations in excess of 100,000: California, Oklahoma, Arizona, and New 
Mexico. 

In 1980, the poverty rate for American Indians throughout the United 
States was 27.5 percent, more than twice the rate of 12.4 percent for 
the general U.S. population; among reservation Indians, the poverty 
rate was 44.8 percent. Unemployment rates followed a similar pattern: 
13.0 percent for American Indians, 27.8 percent for reservation Indians, 
and 6.5 percent for the general U.S. population. 

Services provided to Indians by IHS are based on the political rela­
tionship between the Federal Government and Indian tribes and are 
not based on racial identity. Thus, IHS services are directed primarily 
at Indians living on or near the reservations of federally recognized 
tribes. States that contain one or more reservations of federally recog­
nized tribes are designated as 'reservation States' by IHS, and there 
were 32 such States as of 1986. 
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IHS serves an Indian population estimated at 987,000 in 1986. Serv­
ices that cannot be provided through IHS or tribal facilities are pur­
chased through contracts with non-IHS providers. The availability of 
health services may vary considerably among IHS service areas. Some 
areas are more dependent on contract care, with a few areas without 
IHS or tribal hospitals and therefore dependent on non-IHS hospitals. 
These areas sometimes are forced to defer or deny needed services be­
cause funds for contract care are limited. 

Key issues identified in the report include the possibility of redefin­
ing which Indians should be eligible for Federal health care; achieving 
a more equitable allocation of resources among IHS service areas; cost 
containment, especially in the contract care program; and implemen­
tation of self-determination legislation enacted by Congress in 1975, 
under which tribes are encouraged to assume management of Federal 
services provided to them. 

Indian health programs are partially protected from the Balanced 
Budget and Deficit Control Act, with reductions limited to 1 percent 
in fiscal year 1986 and 2 percent in subsequent years. In fiscal year 
1985, IHS's total appropriations (excluding facilities' construction) was 
$807 million, of which $637 million was spent on clinical services, with 
the remainder spent on preventive health programs and other activi­
ties such as urban projects, manpower training, and administrative 
costs. 

The report assembles data from many sources, some of which are 
not readily available elsewhere. It presents an overview of the Federal­
Indian relationship; provides demographic and socioeconomic infor­
mation on the Indian population; analyzes the health status and health 
problems of Indians by IHS service areas; and describes the sources 
of Indian health care, with emphasis on services provided or paid for 
by IHS . 
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We.terll Surface Mille Per.IHIII. alld Recla.atloll 

The coal industry has learned much about reclamation in the arid 
Western V.S. coal fields since passage of the Surface Mining Control 

Western 
Surface Mine 

Permitting and 
Reclamation 

and Reclamation Act of 1977 (SMCRA), and 
the prognosis for the long-term success of the 
reclamation of Western surface mined lands 
has brightened considerably. Some significant 
uncertainties about Western reclamation re­
main, however. These arise primarily because 
the unusual geology, soils, hydrology, and 
ecology of the West limit the ability to predict 
the impacts of mining and to design recla­
mation. 

For example, the complex geology of some 
Western coal fields makes it difficult to locate 
potentially acid-, alkaline-, or toxic-forming 

strata of rock and other material overlying the coal ("overburden"). 
These materials could adversely affect postmining water quality or 
revegetation if they were placed in the water table or root zone when 
the pit is filled after mining. Similarly, the slow rate at which ground­
water returns to some aquifers may limit the evaluation of plans for 
restoring water resources until years after the performance bonds re­
quired by SMCRA have been released. 

Mine operators can reduce these uncertainties to some extent through 
knowledge gained about the mine-site geology and water resources dur­
ing mining, and by monitoring the progress of reclamation. Research 
on techniques for characterizing overburden and on groundwater 
recharge rates would reduce the uncertainty further. 

Other uncertainties about Western reclamation concern problems 
with baseline and monitoring data, with evaluating reclamation suc­
cess, with unresolved technical issues about reclamation methods, and 
with reclamation research and innovation. The quantity and quality 
of data on Western reclamation have increased dramatically since 
SMCRA. However, data problems still limit the accuracy and efficiency 
of reclamation planning and evaluation. The large quantity of data be­
ing collected has created serious data management problems for mine 
operators and regulators. The lack of standardized or computer acces­
sible formats for the data also makes it difficult for regulators to re­
view and analyze the information, and complicates regional assess­
ments (particularly of cumulative hydrologic impacts). 

Moreover, useful data still are difficult to collect for some aspects 
of reclamation, either because collection methods are unreliable or are 
not standardized, or there are natural obstacles to data collection. For 
example, standardized methods are needed for collecting data on flow 
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and water quality in ephemeral (seasonal) streams, and on the quality 
of wildlife habitats. 

Uncertainties introduced by shortcomings in data management and 
analysis are compounded by the lack of criteria for evaluating the suc­
cess of Western reclamation. Criteria have been formulated only for 
the first phase of bond release-backfilling the pit-in the five States 
studied (Colorado, Montana, New Mexico, North Dakota, and Wyo­
ming). Furthermore, existing methods for judging postmining hydrol­
ogy and revegetation have serious limitations, yet revegetation and hy­
drologic restoration are used as the primary indicators of success for 
soils, overburden, and wildlife . 

Six outstanding technical issues about Western reclamation meth­
ods are: 

• the unreliability of methods for predicting the acid-forming poten­
tial of Western mine spoils; 

• the need for additional data to demonstrate that other methods of 
sediment control are as effective as sedimentation ponds and will 
have fewer adverse impacts; 

• the importance for revegetation of optimizing use of the soil re­
source, and the constraints on soils optimization; 

• the ability to meet uniform high shrub (e.g., sagebrush) revegeta­
tion standards, and whether lower overall shrub densities would 
resolve postmining conflicts between wildlife habitat and ran­
geland; 

• the minimum attention paid to characterizing postmining land 
uses, and the resulting increase in land use conflicts; and 

• the need to establish the value of landscape diversity. 
Additional research could resolve most of the uncertainties about 

Western surface mine reclamation, and thus could increase the prob­
ability of reclamation success with fewer design problems and lower 
costs. However, cutbacks in Federal funding have significantly reduced 
reclamation research. Moreover, there are few vehicles for disseminat­
ing reclamation research results. This has led to delays in the approval 
of advanced reclamation techniques. The Office of Surface Mining's 
inflexible application of some reclamation standards, and its strict inter­
pretation of SMCRA's provision for experimental practices, also have 
inhibited the adoption of innovative reclamation methods . 
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II.ctronlc Record .y.t .... and Individual Privacy 

The Federal Government maintains over 3 billion records contain­
ing personal information in fully or partially computerized record sys­

tems. The widespread and still growing use 
of computerized databases, electronic record 
searches and matches, and computer net­
working is leading rapidly to the creation of 
a de facto national database containing sub­
stantial personal information on most Ameri­
cans. Use of the social security number as a 
de facto national identifier is facilitating the 
development of this database. 

Technological advances have opened up 
new possibilities for improving the efficiency 
of government recordkeeping; the detection 
and prevention of fraud, waste, and abuse; 

and law enforcement investigations. At the same time, the opportuni­
ties for inappropriate, unauthorized, or illegal access to and use of per­
sonal information have expanded. New means of manipulating and 
analyzing computerized records have eroded the protections estab­
lished by Congress in the Privacy Act of 1974, and especially have 
undermined the long-standing policy that the government's need for 
information be balanced against the need to protect individual privacy. 
These new means include: 

• Computer matching, the comparison of two or more computer­
ized record systems to search for individuals who appear in more 
than one of them, is used by agencies to detect fraud, waste, and 
abuse. In the process, however, information is sometimes used for 
purposes other than those for which it was originally collected, a 
result discouraged by the Privacy Act. Over the last 5 years, Fed­
eral computer matching programs have tripled in number, involv­
ing about 2 billion different records. 

• Computer-assisted front-end verification, the certification of the 
accuracy and completeness of information provided by an indi­
vidual by checking similar information in computerized databases, 
is used to prevent ineligible people from receiving benefits. Such 
verification requires centralized databases, accessible at a distance 
through telecommunication lines. This increases the opportunities 
for improper disclosure and exchange of personal information. 

• Computer profiling, a search of a record system for a specified 
combination of characteristics of interest to an agency, may aid 
in investigations (e.g., use by the Internal Revenue Service to iden­
tify income tax evaders). But profiling may result in people being 
treated as suspect before they have done anything to warrant such 
treatment, and without their being made aware of being singled out. 
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Most significantly, there is little or no oversight or consideration 
of the privacy implications of Federal electronic record systems. U~­
der the Privacy Act, the Office of Management and Budget (OMB) IS 

assigned responsibility for governmentwide oversight. OMB is not ef­
fectively monitoring such basic areas as: the quality (completeness and 
accuracy) of personal records; the protection of personal records in sys­
tems accessible by microcomputers; the cost-effectiveness of computer 
matching and similar applications; and the resources devoted to Privacy 
Act implementation. In addition, individuals have no easy way to see 
or correct their personal records stored in Federal systems. Further­
more, neither the executive branch nor Congress provides a forum 
in which the privacy, management efficiency, and law enforcement 
implications of Federal electronic record system applications can be 
debated and resolved. Without such a forum, agencies have little in­
centive to consider privacy concerns in their use of personal record 
systems. 

OT A has identified a number of policy actions for congressional con­
sideration, ranging from taking no action to making changes ~n laws 
and institutions. Taking no action would continue the uncertamty re­
garding individual rights and agency responsibilities and the lack of 
effective oversight of agency practices. In addition, issues surround­
ing the de facto national database and national identifier would remain 
unresolved. 

Possible congressional actions analyzed by OT A include: 
1. Initiating institutional adjustments to improve oversight, e.g., 

strengthen the role of OMB, increase the Privacy Act staff in agen­
cies, andlor improve congressional organization and procedures 
for consideration of information privacy issues. Additionally or 
separately, Congress could establish a new oversight or ombuds­
man mechanism such as a Data Protection Board or Privacy Com­
mission. 

2. Considering a number of problem-specific actions. For example: 
-establish direct statutory control over Federal agency use of 

matching, front-end verification, and profiling; 
-require controls on the use of microcomputers to access personal 

information in order to protect its privacy, confidentiality, and 
security; 

-legislate more specific guidelines and requirements for accuracy 
and completeness of datal records containing personal informa­
tion; or 

-review issues concerning use of the social security number as 
a de facto national identifier and, if necessary, restrict its use or 
legislate a new universal identification number. 

3. Providing for systematic study of the broader social, economic, and 
political context of information policy, of which information 
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privacy is a part, for example by establishing a national study com­
mission. 

Tra •• portatlo. of Hazarclo •• Material. 

Although Americans take for granted many of the comforts of mod­
ern life provided by the petroleum, chemical, nuclear, and transporta-

Transportation 
of Hazardous 

Materials 

tion industries, the hazardous materials used 
and produced by these industries can wreak 
enormous health and environmental damage 
if mishandled. The spectacular accidents that 
do occur during transport of hazardous ma­
terials, while relatively infrequent, emphasize 
the harm that can be done. Fortunately, most 
hazardous materials are transported safely. In­
dustry, being aware of the dangers of the 
products and its liability for damages, for the 
most part takes appropriate precautions to 
preserve public and environmental safety. 

Over 1.5 billion tons of hazardous materi­
als are transported annually by land, sea, and air in the United States, 
more than half by trucks. Because trucks can travel anywhere there 
is a highway, unhindered by the need for a waterway, railbed, or air­
port, public exposure to an accidental release of a hazardous material 
from truck transport is more likely than for water, rail, or air. 

Federal data on transportation patterns and accidents is fragmented, 
incomplete, and not helpful to State and local officials, who need in­
formation on hazardous materials production and transportation for 
planning and preparing for emergencies. Federal accident and spill rec­
ordkeeping are so uncoordinated that many accidents are not recorded. 
Damages from hazardous materials transportation accidents appear to 
be at least 10 times higher than that reported by the Department of 
Transportation. 

The basic Federal regulatory structure has been developed largely 
by industry over the last 100 years. There have been no far-reaching 
regulatory reforms and no strategic changes to cope with late 20th cen­
tury technologies and public concerns. Furthermore, the regulatory 
process for containers works against innovation in design, making the 
United States less competitive in the international market. 

Shipments of hazardous materials are governed by extensive require­
ments codified in Title 49 of the Code of Federal Regulations. The De­
partment of Transportation (DOT), the Environmental Protection 
Agency, the Nuclear Regulatory Commission, the Department of 
Energy, and the Federal Emergency Management Agency all address 
hazardous materials problems. Federal programs that provide techni-
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cal assistance to State and local governments are uncoordinated, and 
many find them insufficient and underfunded as well. Because State 
and local jurisdictions feel Federal regulations do not provide adequate 
safety, they have passed additional regulations to control risks. The re­
sulting regulatory patchwork complicates enforcement and training and 
is burdensome to industry. 

Human failure or lack of information and advance planning, rather 
than equipment or regulatory shortcomings, usually cause most acci­
dents, injuries, or environmental damage. Indeed, over 60 percent of 
reported vehicle accidents and hazardous materials spills are caused 
by human error. 

Four major policy issues require congressional consideration to ad­
dress some of these shortcomings and modernize the system: 

• Training. *-Development of a national strategy to provide train­
ing for State and local emergency response and enforcement per­
sonnel. Key components-training guidelines, adequate funding, 
and comprehensive information on existing resources. 

• Federal/State Regulations. *-Greater consistency in Federal, State, 
and local regulations and enforcement. Requiring that hazardous 
materials released during intrastate highway transport be reported 
to the Federal Government. Coordination and cooperation between 
all levels of government in developing regulations. 

• Public Information. *-Increased availability of information. Estab­
lishing national guidelines for community right-to-know legislation. 
Better coordination of Federal data-collection activities. Federal 
assistance for State and local information gathering. 

• Containers. *-Better Federal coordination in setting container reg­
ulations, including those for spent nuclear fuel. Two areas for spe­
cific attention: technical requirements and operational and proce­
dural practices. 

Problems that underlie these four issues are lack of clearly defined 
Federal and State roles and ineffective coordination to make Federal 
activities more accessible and cost-effective. The basic structure to ad­
dress these issues already exists, but lack of communication and in­
tegration among the different levels of government diminishes effec­
tiveness. 

Policy Issues 
• Training.-Development of a national strategy to provide training 

for the Nation's estimated 1.5 million State and local emergency re­
sponse and enforcement personnel is the primary unmet need. Train­
ing guidelines for different levels of response, adequate funding (par­
ticularly at the local level), and comprehensive information on 
existing resources are necessary. Although many public and private 
training programs exist, they are not standardized and do not ad-
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dress the needs of personnel in small urban or rural areas where there 
is little familiarity with hazardous materials. A modest annual pro­
gram of $15 to $20 million could supplement existing State, private, 
and local expenditures. Possible Federal funding sources include gen­
eral tax revenue, the Superfund tax, the fuel tax, or a special fund 
derived from a user fee levied on industry. 

Training for enforcement is far better organized, but Federal bud­
get constraints have reduced Federal enforcement below an effec­
tive level. Additional State and local enforcement officers must be 
trained to fill the gap and ensure that safety regulations are followed. 

• Federal/State Regulations.-Greater consistency in Federal, State, 
and local regulations would improve enforcement and ease burdens 
on interstate carriers. Although regulating intrastate activities has 
traditionally been left to the States, a national truck driver's license, 
administered by the States, and Federal assessment of State hazard­
ous materials laws to determine whether they are more or less strin­
gent than Federal regulations would be useful first steps toward 
greater regulatory consistency. Federal assistance to States and lo­
cal jurisdictions considering routing restrictions or other independ­
ent regulation of hazardous materials could ensure that decisions take 
into account the needs of neighboring jurisdictions and provide a 
level of safety at least equivalent to Federal regulations. Requiring 
that hazardous materials released during intrastate highway trans­
port be reported to Federal regulators would provide far more com­
plete information on hazardous materials spills. 

• Public Information.-Improved information about the transporta­
tion of hazardous materials, including shipments of spent nuclear 
fuel, would help State emergency planning and preparedness. Na­
tional guidelines for community right-to-know legislation could bol­
ster local information gathering. 

Improving coordination of Federal data-collection activities could 
help DOT set regulatory priorities and provide useful information 
for State and local planning. Locally conducted data collection, such 
as hazardous materials facilities inventories and transportation sur­
veys, has value beyond the data it produces, as the concerned par­
ties begin to work together. However, OTA finds that a comprehen­
sive, real-time database on all hazardous materials shipments is 
neither feasible nor cost-effective. 

• Containers.-Better Federal coordination in setting container regu­
lations for rail, highway, water, and air is essential. The standards 
set by the Nuclear Regulatory Commission for spent fuel containers 
produce exceptionally durable containers, if the standards are 
meticulously followed during cask manufacture and transportation. 
If these conditions are met, the containers provide a much greater 
degree of public protection than that afforded in any other current 
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hazardous material shipping activity. State, local, and Indian tribe 
officials should be an integral part of decisionmaking by the Depart­
ment of Energy about its shipments of highly radioactive materials 
under the Nuclear Waste Policy Act. 

Two areas warrant specific attention: 1) technical requirements, 
such as changes in gasoline cargo tankers and design tests for spent 
fuel casks; and 2) operational and procedural practices, such as qual­
ity control and industry training. 

Accident data raise serious questions about the safety of transpor­
tation for two types of containers-the stability of the tank trucks 
used to transport gasoline and the types of truck chassis that carry 
the sturdy, versatile portable tanks suitable for transport by ship, rail, 
or truck. The Department of Transportation should scrutinize the 
standards for each of these with great care. 

Ocean Inclneratlonl Its Role In Managing 
Hazardous Waste 

Few hazardous waste management practices have generated as much 
controversy and polarization as ocean incineration-burning hazard­

ous wastes in incinerators mounted on ocean­
going vessels. While proponents advocate 

Ocean 
Incineration: 

It~H(llcln 

Managing llar.udmls \\>ISIC 

ocean incineration as a needed alternative to 
land-based disposal practices, critics contend 
it will only ship our problems out to sea. De­
bate over ocean incineration centers on sev­
eral questions: Given the alternatives, are risks 
to humans and the environment acceptable? 
Are regulations adequate and responsive to 
public concerns? Can waste generators and 
handlers be held liable for damages? Will use 
of ocean incineration slow the introduction 
of preferred practices? 

These and other concerns have led the United States to temporarily 
halt the use of ocean incineration. As a result, the Nation must decide 
whether to proceed with an ocean incineration program and, if so, 
how. 

What are the capabilities and limitations of ocean incineration? In 
contrast to land-based disposal practices, incineration can destroy more 
than 99 percent of certain hazardous wastes, largely breaking them 
down into less harmful or more easily managed substances (primarily 
water vapor and carbon dioxide). Metals from the waste and small quan­
tities of undestroyed waste that are also released may be harmful, how­
ever, and must be stringently controlled. 
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Burning chlorinated wastes generates an additional product, toxic 
hydrogen chloride gas. To prevent human exposure to this gas, land­
based incinerators must neutralize it using a difficult "scrubbing" proc­
ess which itself generates hazardous waste. Ocean incineration, which 
would occur far from humans, would use seawater's natural ability to 
neutralize the gas. 

Land-based incineration's primary risk is to humans, through ex­
posure to routine emissions. In contrast, ocean incineration's primary 
risk is to marine waters, from an accidential spill which would be dif­
ficult or impossible to clean up. Its major risk to humans would prob­
ably arise from land, not marine, transportation. 

Up to 20 percent of the 250 million metric tons of hazardous waste 
generated annually in the United States could, in principle, be inciner­
ated. Organic liquids-up to 10 percent of hazardous wastes-could be 
incinerated at sea. These are among the most toxic and concentrated 
of hazardous wastes. Today, as much as two-thirds of these liquid 
wastes is disposed of on land or used as fuel in boilers and furnaces. 
Only small amounts are now incinerated, all on land. 

OT A finds that ocean incineration could be an attractive, though 
not essential, interim option for managing certain liquid wastes, in 
particular those that are highly chlorinated. Ocean incineration would 
be neither a panacea nor an obstacle to solving the Nation's hazardous 
waste problems. Several options like ocean incineration will be needed 
to bridge the gap between hazardous waste disposal practices of the 
past (such as landfilling), which are being abandoned, and preferred 
practices ofthe future (such as waste reduction), whose capacity is only 
now developing. Time will be required to implement such preferred 
practices and they may not be applicable to all wastes. 

OT A's analysis of the capabilities and limitations of ocean incinera­
tion cannot answer many of the questions raised in the debate. Nor 
does it resolve the fundamental choice of whether to develop some kind 
of program. Given the wide disparity of viewpoints, difficult policy de­
cisions will be required. Although the choice has generally been viewed 
in all-or-nothing terms, OT A's analysis suggests intermediate alterna­
tives that warrant consideration. Four policy options that cover a range 
of approaches are evaluated: 1) permanently halt ocean incineration 
and rely entirely on land-based options; 2) temporarily halt commer­
cial ocean incineration pending more research; 3) proceed with com­
mercial ocean incineration under the proposed regulatory framework; 
and 4) proceed with a modified program that confers an interim status 
to the activity and addresses legitimate deficiencies and concerns. 

Ocean incineration should have only limited effects on overall incen­
tives for shifting to use of preferred management practices. To ensure 
that this shift is not impeded, however, any ocean incineration pro­
gram should be structured to be interim. Several approaches might 
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be used to control a program's scale and duration and ensure that use 
of ocean incineration is supplanted by better technologies as they 
develop. 

Finally, if a program were developed, several issues -for example, 
regulating hazardous waste transportation and incinerator emissions­
would need resolution in order to conduct ocean incineration in as safe 
and environmentally sound a manner as possible. 

Serious .ecluctlon of Hazarclous Was'e 
Waste reduction is an economically sensible response to what many 

people see as a hazardous waste crisis. Several thousand pounds of haz­
ardous waste are generated annually for every 
person in the Nation. Many thousands of peo­
ple have lost their drinking water because of 
contamination by toxic waste. Across the 
country there are thousands of sites contami­
nated by hazardous waste that require billions 
of dollars for cleanup. An increasing number 
of lawsuits are being brought by people who 
claim to have suffered adverse health effects 
from living near toxic waste sites. Also the 
number of lawsuits being instituted by the 
government is mounting rapidly. These suits 
claim that certain waste generators have not 

complied with regulations and that generators who have used waste 
management facilities now on the Superfund list must pay for cleanups. 

Waste reduction is critical to the prevention of future hazardous 
waste problems. By reducing the generation of waste, industry can use 
materials more efficiently and achieve more certain protection for 
health and the environment. At the same time, industry can lower waste 
management and regulatory compliance costs, liabilities, and risks. 

Although there are many environmental and economic benefits to 
waste reduction, over 99 percent of Federal and State environmental 
spending is devoted to controlling pollution after waste is generated. 
Less than 1 percent is spent to reduce the generation of waste. The 
current level of national spending for pollution control is about $70 
billion. Two-thirds of this is spent by industry. Since many hazardous 
substances are not yet regulated, annual expenditures will, in alllikeli­
hood, continue to increase. 

OT A finds that reducing waste to prevent pollution from being gen­
erated at its source is now a practical way to complement this costly 
pollution control regulatory system. Becaust! of sporadic and uneven 
enforcement, the current regulatory system weakens the incentive to 
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reduce waste. Waste reduction, no matter how far it is taken, cannot 
eliminate all wastes, but it can help to lower costs for environmental 
protection as regulations continue to expand. 

Current pollution control methods often do little more than move 
waste around. For example: air and water pollution control devices typi­
cally generate solid, hazardous waste that goes to landfills and too often 
leaches from there into groundwater. Many hazardous wastes, such 
as most toxic air emissions, are not yet regulated, and regulatory stand­
ards for permissible emissions legally sanction the generation of some 
wastes. Thus, OT A finds that establishing a comprehensive, multi­
media approach to reducing wastes going into the air, land, and water 
is essential. 

OT A finds that there is no common definition of waste reduction; 
there are few or no data on the extent of industrial waste reduction; 
waste reduction is usually measured incorrectly; and the informa­
tion that the government collects on waste generation is not useful 
for waste reduction. If waste reduction is defined to include waste treat­
ment, companies will naturally pay more attention to treatment, which 
is a familiar activity, than to the reduction of waste. Problems of defi­
nition and lack of information should be addressed and ongoing waste 
reduction efforts should be documented by government, even if de­
cisions to reduce waste remain at the discretion of individual com­
panies. 

Despite some claims to the contrary, industry has not taken advan­
tage of all effective waste reduction opportunities that are available. 
Reducing waste involves more than buying a black box, reading the 
directions, and plugging it in. Even a simple step toward waste reduc­
tion can seem difficult to a company with few technical resources and 
no obvious place to go for guidance. Reducing waste in an industrial 
process requires intimate knowledge of all aspects of that specific pro­
duction process, in contrast to waste treatment, which is essentially 
an add-on to the end of the process. There are also clear pressures to 
reduce waste tomorrow, rather than today. The attention and resources 
given to required pollution control activities limit the amount of 
thought, time, and money that industry can devote to waste reduc­
tion. Some U.S. companies, however, have verified the fact that waste 
reduction pays for itself relatively quickly, especially when compared 
to the time needed to comply with regulations, obtain regulatory per­
mits, or site waste management facilities. Some companies are even 
beginning to sell new products and services that help others to reduce 
waste. 

Waste reduction succeeds when it is part of the everyday conscious­
ness of all workers and managers involved with production-where 
the waste reduction opportunities are-rather than when it is a job 
only of those responsible for complying with environmental regula-
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tions. A few people with end-of-pipe, pollution control jobs are not in 
a position to reduce waste by themselves; such efforts must involve up­
stream workers and facilities. 

There are five distinct approaches that industry can take to reduce 
hazardous waste: 1) change the raw materials of production, 2) change 
production technology and equipment, 3) improve production opera­
tions and procedures, 4) recycle waste within the plant, and 5) redesign 
or reformulate end-products. Among the opportunities that exist for 
common processes and wastes are: a) using mechanical techniques 
rather than toxic organic solvents to clean metal surfaces, b) using 
water-based raw materials instead of materials based on organic sol­
vents, and c) changing plant practices to generate less hazardous 
wastewater. 

So far government has not required waste reduction. OT A finds that 
it would be extraordinarily difficult for government to set and en­
force waste reduction standards for a myriad of industrial processes. 
The impact on industry, particularly on troubled manufacturing sec­
tors, could be substantial. Alternatively, the United States could move 
to an economically sensible environmental protection strategy based 
on both pollution control (waste management) and pollution 
prevention (waste reduction) with the Federal Government providing 
leadership and assistance in the following ways. 

First, through policy development, education, and oversight, Con­
gress could help industry and the Nation profit from seeing waste 
reduction not as some unique technology, but as a field ready for inno­
vative engineering and management. These opportunities are embed­
ded in every part of the industrial production system. There is no way 
to predetermine the amount of waste reduction that is possible; its tech­
nical and economic feasibility depend on the characteristics, circum­
stances, and goals of specific waste generators. Success in reducing 
waste depends on the ability of organizations to modernize, innovate, 
and cut costs, thereby increasing profits and reducing long-term lia­
bilities. Thus waste reduction could be used as a measure of perform­
ance as energy efficiency and productivity often are. 

Second, there are a number of possible legislative actions that could 
clarify the definition of waste reduction, spur better collection of in­
formation on waste reduction, and encourage waste generators to de­
vote more attention to the subject. If the Federal public policy goal 
is rapid and comprehensive hazardous waste reduction, then a strat­
egy based on government leadership and assistance rather than on 
prescriptive requirements is likely to be the most effective. For exam­
ple, Congress could: 1) create an Office of Waste Reduction with an 
Assistant Administrator within EPA, 2) create a grants program to de­
velop generic or widely transferable technical support for waste reduc-
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tion, 3) through new comprehensive waste reduction legislation require 
detailed reporting by industry on past waste reduction actions and plans 
for future efforts, 4) reward and facilitate waste reduction by offering 
industry concessions from existing pollution control regulatory require­
ments, or 5) create and use independent State Waste Reduction Boards 
to implement programs. Setting a national waste reduction goal of per­
haps 10 percent annually could help convert the long stated importance 
of waste reduction into a true priority and reduce annual environmental 
spending substantially, ultimately by billions of dollars. 

Technologle. for Detecting Heritable Mutation. 
In Hu.an .elng. 

Of the known or suspected effects of exposures to chemical and phys­
ical agents in the environment-cancer, birth defects, and mutations­

heritable mutations are the most poorly un­
derstood and the most lasting, affecting not 
just individuals, but also their descendants. 

Congress singled out the risk of mutations 
in the Toxic Substances Control Act of 1976 
(TSCA) and again in the Comprehensive Envi­
ronmental Response, Compensation, and lia­
bility Act of 1980 (CERCLA or "Superfund"). 
These laws, and numerous others that encom­
pass health effects broadly, require that the 
public be protected from exposures that can 
cause mutations. Yet current methods are en­
tirely inadequate to determine whether ex­

posures to environmental chemicals and radiation are important in­
fluences on the frequency of heritable mutations in the population. 

Experiments with animals have shown that some substances in agri­
cultural, industrial, and pharmaceutical chemicals in use today cause 
heritable mutations in some lower animals. In human beings, however, 
specific causes of heritable mutations are unknown; there is no direct 
evidence that radiation or chemicals have induced mutations in hu­
man germ cells. The observable effects of mutations encompass a broad 
range of conditions, e.g., embryonic, fetal , and neonatal deaths; severe 
physical and mental disabilities; and increases in susceptibility to com­
mon, chronic diseases. 

OT A examined innovative, developing technologies for detecting and 
measuring new heritable mutations in human beings. Because most of 
these technologies involve examining the DNA directly (see over), they 
represent a greater degree of sophistication and potentially a major ad­
vance. Currently available techniques use more indirect approaches 
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that rely on the clinical manifestation of disease, major changes in chro­
mosome number or structure, or biochemical changes in certain blood 
proteins, none of which offers specific information about the variety 
of mutations that can occur, their frequency, or their causes. 

The emerging technologies may provide reasonable and verifiable 
ways of detecting new mutations in human DNA and proteins, but they 
are not yet efficient or accurate enough to justify use on a large scale. 
With continued support, some of the new technologies described in 
this report, or derivatives of them, could be available in the next 5 to 
10 years for large-scale use. Their ultimate application in epidemiologic 
studies to determine rates and patterns of mutations will be complex, 
requiring the collaboration of a large number of scientists. Collection 
of the necessary information about background mutation rates and rates 
in high-risk populations would require special funding mechanisms and 
commitment of a large amount of money over a period of years. 

Without the development of these technologies, the Federal Govern­
ment will continue to lack the information to frame rational laws and 
regulations to protect people from mutagens. It will also lack the tools 
to adequately evaluate risks from occupational and environmental ex­
posures. Continuing to rely on inadequate knowledge about the causes 
and effects of mutations could result in poorly-informed decisions about 
acceptable levels of exposure and the level of resources needed to pro­
vide protection from such exposures. 

Policy options in this assessment include congressional actions and 
priorities that could influence the pace and direction of research 
toward: 1) solving technical problems, 2) improving the quality and effi­
ciency of preliminary validity testing and field trials of the methods, 
and 3) encouraging the integration of animal and human studies 
directed at identifying the mechanisms of mutagenesis and the rela­
tionships between mutagenic potencies in animals and in human 
beings. 
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Technologle. for Prehl.torlc anel HI.torlc Pre.ervatlon 

The United States is losing important parts of its cultural heritage 
at an alarming rate. Preservi.ng America's prehistoric and historic sites 

Techr:dogies for contributes to our quality of life, and that of 
Prehistoric & Historic future generations, by increasing our under-

Preservation stan~ing of ~.S. history. ~t also pro~ides eco­
nomIC benefIts such as Jobs and Increased 
tourism. 

To carry out their legal responsibilities for 
preserving these important historical re­
sources, Federal agencies must have cost­
effective methods for studying and protecting 
them. Modern technologies may provide cost-
effective methods to help stem the loss of 
these irreplaceable resources, especially if 

.. =..=-=- technologies developed iri other fields can be 
transferred to preservati'on. The lack of adequate technology transfer 
demonstrates a conspicuous need for an institution to coordinate re­
search, disseminate information, and provide training about new tech­
nologies. Congress could establish: 

• a Federal Center for Preservation Technology within the Depart­
ment of the Interior or some other agency; 

• a National Center for Preservation Technology managed by a con­
sortium of universities; or 

• a Preservation Technology Board composed of professionals from 
all parts of the preservation community, to provide guidance for 
a Center. 

The stewardship of prehistoric and historic cultural resources has 
not received sufficient attention within the Department of the Interior 
and other Federal agencies. Congress could consider altering the in­
stitutional structure of Federal preservation efforts by: 

• establishing a separate agency to manage all Federal cultural 
programs; 

• creating an independent agency devoted to the care and protec­
tion of prehistoric and historic cultural resources; 

• reorganizing the Department of the Interior to provide for an As­
sistant Secretary for Natural and Cultural Resources; or 

• leaving the current Federal preservation structure intact. 
Even if the structure were left intact, Federal agencies could still im­

prove their efforts by developing sustained, organized maintenance pro­
grams for historic Federal properties; improving coordination and in­
formation sharing among agencies; and focusing on using new, efficiem 
technologies. 
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Some foreign countries have been using advanced technologies for 
preservation longer than the United States. In some cases their tech­
nologies represent significant advances over U.S. practices. Foreign 
experiences with preservation techniques, methods, and equipment 
should be examined closely for possible transfer to U.S. applications. 

Preserving Historic Structures.-Tax incentives now available for 
rehabilitating qualified historic buildings demonstrate the success of 
the puplic-private sector partnership in historic preservation. Their con­
tinued availability would assist the retention of many more of America's 
historic structures. 

Landscapes Preservation.-Significant prehistoric and historic land­
scapes continue to be lost because they are not recognized as impor­
tant to U.S. history. Passage and implementation of the Olmsted Her­
itage Landscapes Act of 1985 (H.R. 37) could aid the collection of 
information on all U.S. historic designed landscapes. It could also en­
hance public awareness of other significant prehistoric and historic 
landscapes. 

Shipwrecks Preservation.-Historic shipwrecks in coastal waters, 
receive very little protection from current Admiralty Laws. Yet they 
contain a wealth of important information concerning the exploration 
and settlement of this country. Passage and implementation of the pro­
posed Abandoned Shipwrecks Act (H.R. 3558/S. 2569) would make it 
possible to preserve significant historic shipwrecks for future genera­
tions by ceding their jurisdiction, ownership, and oversight to the States. 

Stemming Looting and Vandalism.-Both are serious threats to pre­
historic and historic cultural resources. Advanced monitoring devices 
may aid the law enforcement process, but the United States also needs 
to improve enforcement of policies dealing with illicit excavation and 
trafficking in stolen artifacts. Congress could consider amending the 
Archaeological Resources Protection Act of 1979 and other statutes to 
permit private registration of antiquities obtained in supervised ar­
chaeological excavations on private land. 
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SPICIAL RIPORTS 

Plant Clo.lng. Advance Notice and Rapid Re.pon.e 

Drawn from a workshop and research by OT A and GAO, this spe­
cial report assesses the benefits and costs of advance notice and exam­
ines issues in the debate over mandatory advance notice. The report 
also assesses the ability oI public agencies to provide worker adjust­
ment services rapidly and effectively when employers do give notice. 

Technology, Trade, and the u.s. Re.ldentlal 
Con.tructlon Indu.try 

This special report analyzes regulatory and policy alternatives that 
might encourage research and development in the housing industry. 

Trade In Service •• Ixports and Foreign Revenue. 

OT A examines alternative methods of defining and measuring inter­
national services trade-distinguishing, in particular, between direct 
exports (or imports) and the revenues of foreign affiliates of U.S. com­
panies. The report estimates the level of U.S. international trade in serv­
ices over the period 1982 to 1984, and compares these estimates with 
the official figures reported in the U.S. balance of payments. 

Continuing the Co.nllt.ent. Agricultural Develop.ent 
In the Sahel 

Special report examining the record of assistance to nine nations of 
the Sahel in West Africa, explores the lessons learned in a decade of 
efforts, and suggests policy implications of more effective U.S. assis­
tance there and elsewhere in Africa. The report emphasizes the tech­
nical and institutional factors that constrain development in one of the 
poorest regions in the world. 

Technologle. for NATO'. Follow-On Force. 
Attack Concept 

NA TO's new FOF A concept (Follow-On Forces Attack, or striking 
deep against enemy forces moving forward to join the battle) is part 
of an effort to deal with the growing imbalance between NATO and 
Warsaw Pact conventional forces in Europe. The November 1984 adop­
tion of the FOFA concept by NATO, with strong U.S . support, raises 
the question of how the U.S. military should exploit emerging technol­
ogy to implement it, and poses the issue of relative priorities of FOF A 
and other critical military objectives. This special report reviews both 
the opertional concepts that underlie this initiative and the technical 
developments of interest, and then suggests some guidelines to follow 
in making procurement decisions. 
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Seco.d R.port o. Ih. Pro.pectlv. Pay •• " a ......... 1 
Co .... I •• lo. (ProPAC) 

OTA's second report ofthis Commission updates information on ap­
pointments and staffing of the Commission, the status of various admin­
istrative and operating activities, and the substantive areas of concen­
tration. It analyzes ProPAC's progress in operating as an organization, 
in relating to outside groups, and in fulfilling its mandate. It concludes 
with OTA's overall views on ProPAC's second year and discusses is­
sues that Congress may wish to consider. 

Yra •• portallo. of Hazardous Mal.rlal •• 
Stal. a.d Local Actlvltl •• 

This special report summarizes Federal programs and identifies three 
major areas of State and local government concern: prevention and en­
forcement activities, emergency response and training, and planning 
and data gathering. The report outlines related issues, describes meth­
ods by which jurisdictions are responding to them, and documents the 
concerns that the Federal Government could address. 

Pol •• llal IHects of Sectlo. 3 of Ih. F.d.ral Coal 
L.a.l.g A .... d ...... Act of 1976 

In this special report, OT A examines a range of alternative legislative 
options for modifying section 3 and encourages the timely development 
of Federal coal leases including allowing nonproducing lessees to keep 
their eligibility by paying an annual fee. These nonproduction payments 
could generate additional Federal revenues and, perhaps, recapture a 
portion of value of old leases originally sold at very low prices. 

DI.plac.d Ho ..... ak.rs. Progra ... a.d Policy 

Displaced homemakers are a large, often overlooked group of peo­
ple, mostly women, who have lost their primary source of income and 
face serious difficulties in finding adequate jobs. Many of these women 
have not worked in a paid job in recent years, although they often have 
skills developed in education, homemaking, past work experience, or 
volunteer activities. There are an estimated 2 to 4 million displaced 
homemakers, and their numbers are growing . 

This interim report assesses the needs of displaced homemakers and 
describes existing services. It also suggests possible avenues for con­
gressional direction and oversight in displaced homemaker programs . 



50 • Annual Report to the Congress for Fiscal Year 1986 

TICHIlICAL MIMORAIIDA 

lI.w Struct.ral Mat.rlal. Tee.nolo.I •• , Opport.nltl •• 
for t •• U •• of Adyanc.d C.ra.lc. and Co.po.lt •• 

Technical memorandum analyzing the military and commercial op­
portunities presented by new structural materials technologies and out­
lines the Federal research and development priorities which are con­
sistent with those opportunities. 

•••• arc. F.ndln. a. an Iny •• t •• nt, 
Can W. M .... r. t ••• eturn.? 

This technical memorandum explores the various methods of quan­
titative analysis, both economic and noneconomic, that have been ap­
plied to research funding. 

T •••••• Iatory Inylron •• nt for Scl.nc. 

The social and legal forces that restrict or regulate scientific and engi­
neering research in the United States today are examined in this tech­
nical memorandum. This technical memorandum examines the entire 
regulatory environment for research, analyzes the structures and mech­
anisms for regulation, and identifies emerging policy issues that may 
require congressional attention in the future. 

Marin. Application. for F •• I C.II Tee.nolo.y 

Fuel cell technology is one of the most promising of the new electric 
power technologies being developed, but to date almost no attention 
has been given to potential marine applications. This technical memo­
randum evaluates the likely benefits and problems of using fuel cells 
for propulsion and auxiliary power at sea. 

D •• o.rap.lc Trend. and t •• Scl.ntlflc and 
In.lneerln. Work Forc. 

This technical memorandum covers undergraduate and graduate sci­
ence education, the academic market for science and engineering 
Ph.Ds, the industrial market for engineers, demographics and equality 
of opportunity, and the education and utilization of biomedical research 
personnel. 

BACK •• OUIID PAPI.S 

Spac. Station. and t •• Law, .. Iect.d L •• al I ..... 

Analyzes some of the legal consequences of developing and operat­
ing an international space station. It describes the different ways that 
an international space station might be owned and operated and ex-
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plains how each could affect the rights and responsibilities of the U.S. 
Government and its citizens. The background paper gives special at­
tention to the application of jurisdiction, tort law, intellectual property 
law, and criminal law to nations and individuals living and working 
in space. In addition to these specific legal issues, the paper also ex­
amines the role of politics and technology in legal decisionmaking, the 
usefulness of air law and maritime law analogies, and the conflict be­
tween State and Federal law and jurisdiction in the United States. 

H.arlng I.palr •• nt and Ild.rly People 

Describes the most common types and causes of hearing impairment 
in the elderly and reviews technologies such as hearing aids, assistive 
listening devices, signaling and telecommunications devices, and envi­
ronmental design technologies that can be used to compensate for hear­
ing loss. The background paper also emphasizes the need for more pub­
lic information about technologies that compensate for hearing loss and 
improved service delivery systems that are adapted to the characteris­
tics of the elderly. 

A ••••• lng 81010glcal Dly.rslty In t.e United Stat •• , 
Data Con.ld.ratlon. 

This background paper outlines how data can be used in maintain­
ing biological diversity; describes primarily the Federal institutions that 
collect biological data; provides an overview of existing Federal bio­
logical databases; discusses technical aspects of collecting, storing, and 
retrieving biological data; and suggests ways to improve biological data­
bases so that they can be better used to help maintain diversity of this 
Nation's plant and animal life. 

Microelectronic. a ••• arc. & Dey.lop •• nt 

Background paper describing the current state of research and de­
velopment in microelectronics by examining the range of R&D efforts 
and the sources of Federal and private support for R&D. It also presents 
potential policy concerns that stem from existing arrangements for di­
rect Federal support and from changes underway in microelectronics 
R&D. 

Scl.ntlflc U •• of Sup.rco.put.rs 

Provides a review of the Federal Government's large-scale comput­
ing programs and examines the networking and software programs 
within selected agencies. 
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Grassroots Conseryatlon of Biological Dlyerslty 
In the United States 

Background paper examining efforts to maintain biological diversity 
in the United States by "grassroots" activities-individuals and groups 
of private citizens that contribute to the conservation of a wide variety 
of plants, animals, and habitats. 

CASI STUDY 

Iffects of Federal Policies on Ixtracorporeal 
Shock Waye Lithotripsy 

Health case study analyzing the effects of Federal health policies on 
extracorporeal shock wave lithotripsy (ESWL) and its integration into 
the American health care system. It describes the incidence of urinary 
stones and the need for stone treatment and presents a brief overview 
of the literature on the safety and efficacy of alternative treatments for 
urinary stones. In addition, the case study reviews the evidence on the 
safety and efficacy of ESWL itself and discusses the effects of the re­
quirements of FDA on its development, describes the costs and eco­
nomics of providing ESWL and the payment policies of the Federal 
Government, particularly Medicare, that affect the adoption and use 
of this technology, and examines the effects of health planning policies 
on ESWL and discusses its future direction and use. 

WORKSHOP PROCIIDINGS 

Technology and the Future of the 
U.S. Construction Industry 

Workshop proceedings prepared by OTA and published by The Amer­
ican Institute of Architects Press which explores topics such as com­
mercial building designs, energy use in buildings, and the future utili­
zation of computers in the construction industry. 
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Section III.-Work in Progress 
More than 51 projects were in progress during fiscal year 1986, which 

included 23 new studies . 

This section lists the titles of assessments underway or in press, as 
of September 30, 1986. For a full description of these projects, please 
refer to the current "Assessment Activities," OTA-PC-105. This book­
let may be obtained from OT A by calling OT A's Publication Request 
Line (202) 224-8996. 

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

High-technology ceramics and polymer composites 
Magnetic fusion research and development 
Competitiveness of domestic copper 
Technological risks and opportunities for future U.S. energy supply and 

demand 

Industry, Technology, and Employment Program 
International competitiveness in the service industries 
Technology, innovation, and U.S. trade 

International Security and Commerce Program 
Technology transfer to China 
Alternatives for improving NATO's defense response 
Strategic defense initiative: technology, survivability and software 
Seismic verification of nuclear test limitation treaties 

Health and Life Sciences Division 
Biological Applications Program 

Life-sustaining technologies and the elderly 
Disorders causing dementia 
New developments in biotechnology 
Infertility prevention and treatment 
Mapping the human genome 

Food and Renewable Resources Program 
Technologies to maintain biological diversity 
Integrated renewable resource management for U.S. insular areas 
Low-resource agriculture in Africa 
Technology and public policy to enhance grain quality in international 

trade 
Health Program 

Monitoring of mandated Vietnam veterans studies (mandated study) 
Technology and child health 
Nontraditional methods of cancer management: science and policy 

issues 
Assessing the quality of medical care 
Diagnostic medical tests: impact on public and private policies toward 

health care 
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Science, Information, and Natural Resources Division 

Communication and Information Technologies Program 
New communications technology: implications for privacy and security 
Technology, public policy, and the changing nature of Federal 

information dissemination 
Communications systems for an information age 

Oceans and Environment Program 
Wastes in marine environments 
Technologies to control illegal drug traffic 
Technologies for exploring and developing U.S. Exclusive Economic 

Zones 
New Clean Air Act issues 

Science, Education, and Transportation Program 
Sustaining the national technological base: education and employment 

of scientists and engineers 
Educational technology: an assessment of practice and potential 
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Section IV. - Organization 
and Operations 

Created by the Technology Assessment Act of 1972 [86 Stat. 797], OT A 
is an agency ofthe legislative branch ofthe Federal Government (a copy 
of the Act is found in app. C, p. 132). OT A's primary function is to pro­
vide congressional committees with assessments or studies that iden­
tify the range of probable positive and negative consequences, social 
as well as physical, of policy alternatives affecting the uses of tech­
nology . 

In providing assistance to Congress, OT A is to: identify existing or 
probable impacts of technology or technological programs; where pos­
sible, ascertain cause-and-effect relationships of the applications of tech­
nology; identify alternative technological methods of implementing spe­
cific actions; identify alternative programs for achieving requisite goals; 
estimate and compare the impacts of alternative methods and programs; 
present findings of completed analyses to the appropriate legislative 
authorities; identify areas where additional research or data collection 
is required to provide support for assessments; and undertake such 
additional associated activities as may be necessary. 

The Act provides for a bipartisan congressional board, a director, 
and such other employees and consultants as may be necessary to con­
duct the Office's work. The congressional board is made up of six Sen­
ators, appointed by the President pro tempore of the Senate, and six 
Representatives, appointed by the Speaker of the House, evenly divided 
by party. In 1986, Sen. Ted Stevens (R-Alaska) and Congo Morris Udall 
(D-Arizona) served as the Chairman and Vice Chairman, respectively, 
of the board. The two posts alternate between the Senate and House 
with each Congress. The board members from each Chamber select 
their respective officer. 

The congressional board sets the policies of the Office and is the sole 
and exclusive body governing OTA. The board appoints the director, 
who is OTA's chief executive officer and a nonvoting member of the 
board. 

The Act also calls for a Technology Assessment Advisory Council 
composed of 10 public members eminent in scientific and technologi­
cal fields, the Comptroller General ofthe United States, and the Direc­
tor of the Congressional Research Service of the Library of Congress. 
The advisory council advises the board and the director on such mat­
ters as the balance, comprehensiveness, and quality of OTA's work, 
and OT A's nongovernmental resources. 

Requests for OT A assessments may be initiated by: 
• the chairman of any standing, special, select, or joint committee 

of Congress, acting alone, at the request of the ranking minority 
member, or at the request of a majority ofthe committee members; 
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• the OT A board; or 
• the OT A Director, in consultation with the board. 
The authorization of specific assessment projects and the allocation 

of funds for their performance are the responsibilities of the OT A Board. 

The analytical work of the Office is organized into three divisions, 
each headed by an assistant director. They encompass assessments 
grouped in the areas of energy and materials; international security and 
commerce; industry, technology, and employment; biological applica­
tions; food and renewable resources; health; communication and in­
formation technologies; oceans and environment; and science, educa­
tion, and transportation. (See chart detailing OT A's organizational 
structure.) 

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

The private sector is heavily involved in OT A studies as a source of 
expertise and perspectives. Contractors and consultants are drawn from 
industry, universities, private research organizations, and public in­
terest groups. 

OT A works to ensure that the views of the public are fairly reflected 
in its assessments. OT A involves the public in many ways-through 
advisory panels, workshops, and formal and informal public meetings. 
These interactions provide citizens with access to information and help 
OT A to remain sensitive to the full array of perspectives, not only of 
the recognized stakeholders, but also of technically trained and lay 
persons . 
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Energy, Material 
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OTA * ORGANIZATION CHART 

Congressional Technology 
Assessment Board 

Director 
John H. Gibbons 

224-3695 

Technology 
Assessment 

Advisory Council 
(TMC) 

Operations Division" 
Bart McGarry, Manager 

224·3695 
f-f-

Congressional & Public Affairs 
Mary Procter, Director 

224-9241 

Assistant Director 
Energy, Materials & 

International Security Division 
lionel S. Johns 

226-2253 

Energy & Materials Program 
I- Peter Blair 

226-2133 

I-

L 

Industry, Technology & 
Employment Program 

Audrey Buyrn 
226-2269 

International Security & 
Commerce Program 

Peter Sharfman 
226-2020 

ASSistant Director 
Health & life Sciences 

Division 
Roger Herdman 

226-2260 

Biological Applications 
Program 

I- Gretchen Kolsrud 
226-2090 

Food & Renewable 
I- Resources Program 

Walter Parham 
226-2264 

L 
Health Program 
Clyde Behney 

226-2070 

"Located at 600 Pennsylvania Ave. , S.E. , Washington, DC . 
o Publication request line-224-8996. 
o Personnel locator-224-8713. 

I 
Assistant Director 

Science. Information & 
Natural Resources Division 

John Andelin 
226-2253 

Communications & Information 
Technologies Program 

I- Fred Weingarten 

I-

226-2240 

Oceans & Environment 
Program 

Robert Niblock 
226-2046 

SCience, Education, & 
L Transportation Program 

Nancy Naismith 
226-2214 

""Operations Division consists of the following units: Administrative Services, Budget and Finance Office, Informa­
tion Center, Personnel Office, Telecommunications and Information Services, and Publishing Office. 
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OPERATIONS 

Publi.hlllg Actlvitl •• 

During fiscal year 1986, OT A delivered 44 published documents to 
Congress. These included: 19 assessment reports, 5 technical memo­
randa, 6 background papers, 1 health technology case study, 9 special 
reports, and 4 administrative reports. 

Requests for OT A Publications 

During the period September 30, 1985 through October 1,1986, OTA's 
Publishing Office received an average of 62 telephone and mail requests 
per day. Additional requests were processed by OT A program offices 
and the OT A Congressional and Public Affairs Office and are not in­
cluded in the above statistics. 

Private Sector Reprinting of OT A Publications 

To date, 56 OT A publications have been reprinted (in whole or in 
part) by commercial publishers or private organizations. Among the 
reports reprinted during the fiscal year were: 

• Princeton University Press (NJ) reprinted the following: Ballistic 
Missile Defense Technology; Anti-Satellite Weapons Countermeas­
ures, and Arms Control; and Directed Energy Missile Defense in 
Space. 

• Springer Publishing Co. (NY) reprinted Medicare's Prospective Pay-
ment System: Strategies for Evaluating Cost, Quality, and Medi­
cal Technology; 

• JETRO Publishing Co. (Japan) translated and reprinted the follow­
ing: Technology, Innovation, and Regional Economic Develop­
ment: Background Paper #1: Census of State Government Initia­
tives for High-Technology Industrial Development; and 
Background Paper #2: Encouraging High-Technology Develop-
ment; and 

• Krieger Publishing Co. (FL) reprinted Intellectual Property Rights 
in An Age of Electronics and Information. 

Sales of Publications 
Government Printing Office.-Sales of OT A publications by the Su­

perintendent of Documents continue to increase. In fiscal year 1986, 
the cumulative number of titles on sale was 199 and GPO has sold a 
total of 47,128 copies of OTA's reports. 

National Technical Information Service.-NTIS sells scientific re­
ports and papers that are, generally, not in great demand but are use­
ful for scientific researchers. NTIS is the outlet for OT A's assessment 
working papers and contractor reports, plus those reports that are out 
of print by GPO. During fiscal year 1986, NTIS sold 1,223 copies of 
OT A reports. 
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Organization Roster of OYA StaH as of Septe.ber 1986 

OFFICE OF THE DIRECTOR 

John H. Gibbons, Director 
Sue Bachtel, Executive Assistant 
Glenda Lawing, Secretary 
Barbara Murphy, Secretary 

Congressional and 
Public Affairs Office 

Mary Procter, Director, 
Congressional and Public Affairs 

Jean McDonald, Press Officer 
Ellen Mika, Assistant Press Officer 
Karen Piccione, Administrative 

Assistant 
Eugenia Ufholz, Congressional 

Relations Officer 

Medical Services 

Rose McNair, Resident Nurse 

ENERGY, MATERIALS, AND 
INTERNATIONAL SECURITY 

DIVISION 

Lionel Johns, Assistant Director 
Beth Alexiou, Division Assistant 

Technology and Economic 
Transition 

Henry Kelly, Senior Associate 
Tina Brumfield, Secretary 
Joy Dunkerley, Senior Analyst 
Zeda Rosenberg, Analyst 
Andrew Wyckoff, Analyst 

Energy and Materials Program 

Peter Blair, Program Manager 
Pidge Chapman, Administrative 

Assistant 
Gerald Epstein, Analyst 
Gregory Eyring, Analyst 
Karen Larsen, Senior Analyst 
Linda Long, Administrative 

Secretary 
John Newman, Analyst 
Steve Plotkin, Senior Analyst 
Jenifer Robison, Senior Analyst 
Ray Williamson, Senior Analyst 

Industry, Technology, and 
Employment Program 

Audrey Buyrn, Program Manager 
John Alic, Senior Associate 
Wendell Fletcher, Senior Analyst 
Kitty Gillman, Senior Analyst 
Julie Gorte, Senior Analyst 
Joel Hirschhorn, Senior Associate 
Kirsten Oldenburg, Analyst 
Edna Thompson, Administrative 

Assistant 

International Security and 
Commerce Program 

Peter Sharfman, Program Manager 
Eric Basques, Senior Analyst 
Michael Callaham, Senior Analyst 
Jannie Coles, Secretary 
Alan Crane, Senior Associate 
Richard Dalbello, Senior Analyst 
Martha Harris, Senior Analyst 
Tom Karas, Senior Analyst 
Gordon Law, Senior Analyst 
Nancy Lubin, Analyst 
Cecile Parker, Secretary 
Jackie Robinson, Administrative 

Assistant 
Alan Shaw, Senior Analyst 

HEALTH AND LIFE SCIENCES 
DIVISION 

Roger Herdman, Assistant Director 
Jackie McGee, Division Assistant 
Kerry Kemp, Analyst 

Biological Applications Program 

Gretchen Kolsrud, Program 
Manager 

Tim Condon, Analyst 
Robert Cook-Deegan, Senior 

Analyst 
Gary Ellis, Senior Analyst 
Luther Val Giddings, Analyst 
Catharine Maslow, Analyst 
Robyn Nishimi, Analyst 
Sharon Oatman, Administrative 

Assistant 
Linda Rayford, Secretary 
Gladys White, Analyst 
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Food and Renewable Resources 
Program 

Walter E. Parham, Program 
Manager 

Patricia Durana, Research Analyst 
Beckie Erickson, Administrative 

Assistant 
Nellie Hammond, Secretary 
Alison Hess, Analyst 
Edward MacDonald, Analyst 
Mike Phillips, Senior Associate 
Susan Shen, Analyst 
Carolyn Swann, Secretary 
Phyllis Windle, Senior Analyst 

Health Program 

Clyde J. Behney, Program Manager 
Anne Kesselman Burns, Analyst 
Ginny Cwalina, Administrative 

Assistant 
Denise Dougherty, Analyst 
Carol Guntow, Secretary 
Diann Hohenthaner, PC Specialist 
Larry Miike, Senior Associate 
Gloria Ruby, Senior Analyst 
Jane Sisk, Senior Associate 
Judith Wagner, Senior Associate 

Special Projects 

Hellen Gelband, Analyst 
Karl Kronebusch, Analyst 
Julie Ostrowsky, Analyst 

SCIENCE, INFORMATION, AND 
NATURAL RESOURCES 

DIVISION 

John Andelin, Assistant Director 
Doris Smith, Division Assistant 
Paul Phelps, Analyst 

Communication and Information 
Technologies Program 

Rick Weingarten, Program 
Manager 

Prue Adler, Analyst 
Karen Bandy, Analy~t 
Vary Coates, Senior Analyst 
Elizabeth Emanuel, Administrative 

Assistant 

Linda Garcia, Senior Analyst 
Mary Ann Madison, Analyst 
Audrey Newman, Administrative 

Secretary 
Priscilla Regan, Analyst 
Sandra Serbinoff, Secretary 
Jean Smith, Analyst 
Chuck Wilk, Senior Analyst 
Fred Wood, Senior Analyst 

Oceans and Environment 
Program 

Robert Niblock, Program Manager 
Bill Barnard, Senior Analyst 
Kathleen Beil, Administrative 

Assistant 
Rosina Bierbaum, Analyst 
James Curlin, Senior Associate 
Richard Denison, Analyst 
Robert Friedman, Senior Associate 
Joan Harn, Analyst 
Gretchen Hund, Analyst 
Peter Johnson, Senior Associate 
Daniel Kevin, Analyst 
Howard Levenson, Analyst 
Bill Westermeyer, Analyst 

Science, Education, and 
Transportation Program 

Nancy Naismith, Program 
Manager 

Chris Clary, Administrative 
Secretary 

Kevin Dopart, Analyst 
Marsha Fenn, Administrative 

Assistant 
Larry Jenney, Senior Analyst 
Edith Page, Senior Analyst 
Linda Roberts, Senior Analyst 
Fran Rudoff, Analyst 

OPERATIONS DIVISION 

Bart McGarry, Operations 
Manager 

Holly Gwin, General Counsel 

Administrative Services 

Thomas P. McGurn, 
Administrative Officer 

Alexandra Ferguson, Director of 
Contracts 

Edith Franzen, Conn 
Coordinator 

Elizabeth Mills, Proc 
Assistant 

Budget and Fins 

Catherine Singleton, 
Finance Officer 

Karen Carrington, VI 
Examiner 

Carolyn Datcher, Ao 
Assistant 

Carolyn Harris, Bud! 
Frances Hemingway 

Budget and Finane 
Phil Jackson, Financ 

Computer Analyst 

Information 

Martha Dexter, Man 
Information Servic 

Suzanne Boisclair, 11 
Technician 

Vermille Davis, Infol 
Technician 

Leslie Fleming, InfOl 
Technician . 

Gail Kouril, Assistan 
Information Servic 



:arcia, Senior Analyst 
nn Madison, Analyst 
Newman, Administrative 
tary 
Regan, Analyst 

Serbinoff, Secretary 
lith, Analyst 
iVi!k, Senior Analyst 
)od, Senior Analyst 

lans and Environment 
Program 

ITiblock, Program Manager 
lard, Senior Analyst 
1 Bei!, Administrative 
mt 
lierbaum, Analyst 
llrlin, Senior Associate 
Denison, Analyst 
'riedman, Senior Associate 
:n, Analyst 
1 Hund, Analyst 
mson, Senior Associate 
evin, Analyst 
Levenson, Analyst 
termeyer, Analyst 

ence, Education, and 
lnsportation Program 

aismith, Program 
er 
lry, Administrative 
Iry 
'part, Analyst 
~enn, Administrative 
nt 
mey, Senior Analyst 
~e, Senior Analyst 
berts, Senior Analyst 
loff, Analyst 

RATIONS DIVISION 

;arry, Operations 
9r 

'in, General Counsel 

ninistrative Services 

). McGurn, 
'strative Officer 
~ Ferguson, Director of 
;ts 

Edith Franzen, Conference Center 
Coordinator 

Elizabeth Mills, Procurement 
Assistant 

Budget and Finance Office 

Catherine Singleton, Budget and 
Finance Officer 

Karen Carrington, Voucher 
Examiner 

Carolyn Datcher, Accounting 
Assistant 

Carolyn Harris, Budget Assistant 
Frances Hemingway, Assistant 

Budget and Finance Officer 
Phi! Jackson, Financial Systems 

Computer Analyst 

Information Center 

Martha Dexter, Manager, 
Information Services 

Suzanne Boisclair, Information 
Technician 

Vermille Davis, Information 
Technician 

Leslie Fleming, Information 
Technician . 

Gai! Kouri!, Assistant Manager, 
Information Services 
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Petsonnel Office 

William Norris, Personnel Officer 
Lola Craw, Personnel Specialist 
Denise DeSanctis, Personnel 

Specialist 
Marsha Williams, Administrative 

Assistant 

Publishing Office 

Kathie S. Boss, Publishing Officer 
John Bergling, Graphic Designer/ 

Illustrator 
Debra Datcher, Publishing 

Specialist 

Telecommunications and 
Information Services 

John Bell, Senior Systems 
Integration Analyst 

Bryan Harrison, Office Automation 
Systems Analyst 

Brenda Miller, Software Systems 
Specialist 
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Appendix A 
Technology Assesslllent Advisory Council 

The Technology Assessment Advisory Council (T AAC) was estab­
lished by OTA's statute, and members are appointed by OTA's Con­
gressional Technology Assessment Board (TAB). The Council advises 
TAB and the Director on issues and other matters related to science, 
technology, and technology assessment. 

Members of T AAC on September 30, 1986, were: 

Wlilla ... .I. P.rry, ~".Ir ... " 
Dr. Perry is managing partner of H&Q Technology Partners. In 1985 

he was a managing director in the investment banking firm of Ham­
brecht & Quist, Inc. Prior to joining H&Q, he was the U.S. Under Secre­
tary of Defense for Research and Engineering. He is a member of the 
National Academy of Engineering. He is a member of the National 
Academy of Engineering. 

David S. PoH.r, Vlco ~".Ir ... " 
Dr. Potter retired as Vice President, Power Products and Defense 

Operations Group at General Motors in June 1985. He was formerly 
Assistant Secretary of the Navy for Research and Development and 
Under Secretary of the Navy. He is a member of the National Acade­
my of Engineering. 

Earl .olstllno 

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

Clalro T. D.drlck 

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

S. David Fr ..... an 

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

65 
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Michel T. Halbouty 

Mr. Halbouty is Chairman of the Board of Michel T. Halbouty Energy 
Co. in Houston, Texas. Prior to establishing his company, he was a chief 
geologist and petroleum engineer with Glenn H. McCarthy and also 
with Yount-Lee Oil Co. 

Carl II. Hoelge. 

Professor Hodges is Director of the University of Arizona Environ­
mental Research Laboratory and Chairman of the Arizona Solar Ener­
gy Commission. He currently serves as a member of the National 
Academy of Sciences' Advisory Committee on Technology Innovation 
and as a member of the Arizona-Mexico Commission. Professor Hodges 
is a Fellow of the American Association for the Advancement of 
Science. 

Rachel McCulloch 

Dr. McCulloch is Associate Professor of Economics at the Univer­
sity of Wisconsin, on leave in 1985 at the Hoover Institution at Stan­
ford University. She has served as a consultant to the Federal Reserve 
Board; is a former member of the U.S. Cabinet Task Force on Oil Im­
port Control; and served as a member of the Presidential Commission 
on Industrial Competitiveness. 

Cha.e II. Peter.on 

Dr. Peterson is President of the University of Utah. He practiced medi­
cine at the Salt Lake Clinic and taught at the LDS Hospital and Univer­
sity of Utah Medical School until his appointment as Dean of Admissions 
and Financial Aids at Harvard College. There he also served as Vice 
President for Alumni Affairs and Development. Dr. Peterson returned 
to the University of Utah in 1978 as Vice President for Health Sciences, 
and has served as University President since 1983. 

Lewl. Thoma. 

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

Charle. A. Bow.her 

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

Jo.eph E. Ro •• 

L
.Mb r. ROSfSCiS Director of the Congressional Research Service, U.S. 
1 rary 0 ongress . 



Appendix. 
List of Advisors and Panel Members * 

ENERGY, MA'IERIALS, AND IN'IERNA'IIONAL 
SECURITY DIVISION 

Technology and IconoMlc Transition 

Technology and the American 
Economic Transition Advisory Panel 

David S. Saxon, Chair 
Chairman of the Corporation 
Massachusetts Institute of Technology 

Claude Ballard 
Partner 
Goldman Sachs 

William Baumol 
Department of Economics 
Princeton University 

Harvey Brooks 
Professor 
Aiken Computation Laboratory 
Division of Applied Sciences 
Harvard University 

Richard Crowder 
Senior Vice President for Strategic 

Planning and Corporate Risk Officer 
Pillsbury Co. 

Judy Gregory 
Research Associate 
Department of Professional Employees 
AFL-CIO 

Henry Lichstein 
Vice Chairman 
Citibank 

Mary Jo Manning 
Partner 
Wilkes, Artis, Hedrick, & Lane 

Ray Marshall 
Professor 
LBJ School of Public Affairs 
University of Texas 

John J. McNamara 
President 
Young & Rubicam USA 

Kathleen O'Reilly 
Executive Director 
Citizens Utility Board 

Charles F. Sabel 
Professor 
Department of Science, Technology, 

and Society 
Massachusetts Institute of Technology 

George M. Scalise 
Senior Vice President and 

Administrative Officer 
Advanced Micro Devices 

Albert Sobey 
Director of Energy and 

Advanced Product Economics 
General Motors Corp. 

Barbara Starfield 
Division of Health Policy 
Johns Hopkins School of Hygiene and 

Public Health 

Arthur G. Wirth 
Department of Education 
Washington University 

Howard Young 
Special Consultant to the President 
United Auto Workers 

Workshop: International 
Competitiveness of U.S. Agriculture 

Arnold Aho 
School of Architecture 
Mississippi State University 

T.R. Arnold 
President 
T.R. Arnold & Associates, Inc . 

Steven 1. Biegel 
Consultant 
National Institute of Building Sciences 

• Affiliations are at time of appointment to panel or workshop. 
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James R. Birdsong 
Executive Director 
Home Manufacturers C 
National Association 01 

H.E. Blomgren 
President 
National Manufactured 

Federation, Inc. 

Alton S. Bradford 
Assistant Commander f 

and Design 
Naval Facilities Enginel 
U.S. Department of the 

Vincent M. Brannigan 
Department of Textiles 

Economics 
University of Maryland 

Don O. Carlson 
Editor and Publisher 
Automation in Housing 

David E. Claridge 
Building Energy EnginE 
University of Colorado, 

Michael Clevenger 
Principal Technical Cor 
Real Estate Division 
Xerox Corp. 

Henry Collins 
Vice President for Gove 

Affairs 
Underwriters Laborator 

William M. Connolly 
Director 
Division of Housing 
State of New Jersey 

Thomas Dagostino 
Deputy Director 
Office of Classification 
U.S. Department of Ene 

Albert Dietz 
Department of Architec1 

Planning 
Massachusetts Institute 

Eric Dluhosch 
School of Architecture a 
Massachusetts Institute 

David E. Dowall 
IURD 
University of California, 
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Istitute of Building Sciences 

James R. Birdsong 
Executive Director 
Home Manufacturers Council 
National Association of Home Builders 

H.E. Blomgren 
President 
National Manufactured Housing 

Federation, Inc . 

Alton S. Bradford 
Assistant Commander for Engineering 

and Design 
Naval Facilities Engineering Command 
U.S. Department of the Navy 

Vincent M. Brannigan 
Department of Textiles and Consumer 

Economics 
University of Maryland, Adelphi 

Don O. Carlson 
Editor and Publisher 
Automation in Housing Magazine 

David E. Claridge 
BUilding Energy Engineering Program 
University of Colorado, Boulder 

Michael Clevenger 
Principal Technical Consultant 
Real Estate Division 
Xerox Corp. 

Henry Collins 
Vice President for Governmental 

Affairs 
Underwriters Laboratories, Inc. 

William M. Connolly 
Director 
Division of Housing 
State of New Jersey 

Thomas Dagostino 
Deputy Director 
Office of Classification 
U.S. Department of Energy 

Albert Dietz 
Department of Architecture and 

Planning 
Massachusetts Institute of Technology 

Eric Dluhosch 
School of Architecture and Planning 
Massachusetts Institute of Technology 

David E. Dowall 
IURD 
University of California, Berkeley 

App 8-List of Advisors and Panel Members • 69 

John P. Eberhard 
Executive Director 
Advisory Board on the Built 

Environment 
National Academy of Sciences 

Workshop: Future of Construction 
Alton S. Bradford 
Assistant Commander for Engineering 

and Design 
Naval Facilities Engineering Command 
U.S. Department of the Navy 

Don O. Carlson 
Editor and Publisher 
Automation in Housing Magazine 

David E. Claridge 
BUilding Energy Engineering Program 
University of Colorado, Boulder 

Michael Clevenger 
Principal Technical Consultant 
Real Estate Division 
Xerox Corp. 

Albert Dietz 
Department of Architecture and 

Planning 
Massachusetts Institute of Technology 

Eric Dluhosch 
School of Architecture and Planning 
Massachusetts Institute of Technology 

John P. Eberhard 
Executive Director 
Advisory Board on the Built 

Environment 
National Academy of Sciences 

James G. Gross 
Deputy Director 
Center for Building Technology 
National Bureau of Standards 

Harry Mileaf 
Director of Technology and Product 

Development 
McGraw-Hill Information Systems Co. 

John P. Millhone 
Director 
Office of Building Energy Research and 

Development 
U.S. Department of Energy 

Piero N. Patri 
President 
Whisler-Patri 
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Richard C. Reisman 
Associate 
Whisler-Patri 

Charles H. Thornton 
President 
Lev Zetlin Associates, Inc. 

Richard L. Tucker 
Director 
Construction Industry Institute 
College of Engineering 
University of Texas, Austin 

W.R. Wendel 
President 
Space Structures International Corp. 

Raymond P. Whitten 
Chief 
Terrestrial Applications 
National Aeronautics and Space 

Administration 

Energy and Matorlal. Program 

Workshop on Section 3 of the 
Federal Coal Leasing Amendments 

Act of 1976 

Sandra Blackstone 
Professor 
College of Law 
University of Denver 

Russell Boulding 
Environmental and Mining Consultant 

James Cannon 
Consultant 
Western Network 

Karl Gawell 
Legislative Representative 
National Wildlife Federation 

William Grant 
Manager, Government Affairs 
Utah International, Inc . 

David Gulley 
Assistant Professor of Mining 
Henry Krumb School of Mines 
Columbia University 

Thomas Hoffman 
Director, Federal Government Affairs 
Consolidation Coal Co. 

Lawrence G. McBride 
Assistant Solicitor for Onshore 

Minerals 
Office of the Solicitor 
U.S. Department of the Interior 

Harry Moritz 
Chief, Branch of Technical Support 
Solid Minerals Operations Division 
Bureau of Land Management 
U.S. Department of the Interior 

Dianne Nielson 
Director 
Division of Oil, Gas & Mining 
Salt Lake City, Utah 

Steven P. Quarles 
Consultant 
Crowell & Moring 

Pat Sweeney 
Consultant 
Western Organization of Resource 

Councils 

Lynn Walker 
Attorney 
Mobil Corp. 

Geoff Webb 
Conservation Director 
Friends of the Earth 

Warren White 
State Planning Coordinator 
Office of the Governor, Wyoming 

Brooks Yeager 
Washington Representative 
Sierra Club 

Western Surface Mine Permitting and 
Reclamation Advisory Panel 

James J. Stukel, Chair 
Vice Chancellor for Research & 

Graduate Dean 
The Graduate College 
University of Illinois, Chicago 

George Davis 
Senior Hydrogeologist 
S.S . Papadopulos & Associates 

Robert Flagg 
Manager 
Technical and Researcl 
Mining and Reclamatic 

America 

Tim Gallagher 
Assistant Administrato 
Energy Division 
Montana Department a 

Resources and Conse 

L. Thomas Galloway, E 
Attorney 
Galloway & Greenberg 

Sheridan Glen 
Assistant Vice Pre sider 
Arch Mineral Corp. 

Nick Golder 
Rancher 
Forsyth, MT 

Pat Holderness 
Rancher 
Hayden, CO 

Carolyn Johnson 
Environmental Consult 
Denver, CO 

Frank Kottlowski 
Director 
New Mexico Bureau oj 

Mineral Resources 

George Land 
Director, Technology I' 
AMAX Coal Co. 

Cyrus McKell 
Vice President, Resear( 
Native Plants, Inc. 

Lyle Randen 
Environmental ManagE 
Thunder Basin Coal Cc 

Roger Shaffer 
Administrator, Land Q 
Wyoming Department I 

Environmental Qualil 

Patrick Sweeney 
Regional Director 
Western Organization ( 

Resource Councils 

Lauri M. Zell 
Director, Government, 
Mining and Reclamatic 

Council of America 
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Resources and Conservation 

L. Thomas Galloway, Esq. 
Attorney 
Galloway & Greenberg 

Sheridan Glen 
Assistant Vice President 
Arch Mineral Corp. 

Nick Golder 
Rancher 
Forsyth, MT 

Pat Holderness 
Rancher 
Hayden, CO 

Carolyn Johnson 
Environmental Consultant 
Denver, CO 

Frank Kottlowski 
Director 
New Mexico Bureau of Mines and 

Mineral Resources 

George Land 
Director, Technology Assessment 
AMAX Coal Co. 

Cyrus McKell 
Vice President, Research 
Native Plants, Inc. 

Lyle Randen 
Environmental Manager 
Thunder Basin Coal Co. 

Roger Shaffer 
Administrator, Land Quality Division 
Wyoming Department of 

Environmental Quality 

Patrick Sweeney 
Regional Director 
Western Organization of 

Resource Councils 

Lauri M. Zell 
Director, Government Affairs 
Mining and Reclamation 

Council of America 
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Ex Officio: 
Marlene Berg 
Consultant 
Division of Ecological Services 
Fish and Wildlife Service 
U.S. Department of the Interior 

Dan Kimball 
Environmental Protection Specialist 
Air and Water Quality Division 
National Park Service 

Al Klein 
Administrator, Western Technical Center 
Office of Surface Mining 
U.S. Department of the Interior 

New Structural Materials Technologies 
Advisory Panel 

Rodney W. Nichols, Chair 
Executive Vice President 
The Rockefeller University 

J. Michael Bowman 
Director, Composites Venture 
K!. du Pont de Nemours & Co. 

Robert Buffenbarger 
Chairman, Bargaining Committee 
G.E. Aircraft Engine Group 
International Association of Machinists 

James Cornie 
Consultant 
Massachusetts Institute of Technology 

Joel Clark 
Associate Professor of Materials 

Systems 
Director of Materials Systems 

Laboratory 
Massachusetts Institute of Technology 

Laimonis Embrekts 
Consultant 
Dix Hills, NY 

Samuel Goldberg 
President 
INCO-US Inc. 

Sheldon Lambert 
Consultant 
Plano, TX 

James W. Mar 
Director, Technology Laboratories for 

Advanced Composites 
Department of Aeronautics 
Massachusetts Institute of Technology 
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Arthur F. McLean 
Manager, Ceramics Research 
Ford Motor Co. 

Joseph Panzarino 
Director, Research and Development of 

High Performance Ceramics 
Norton Co. 

Dennis W. Readey 
Chairman 
Ceramics Engineering Department 
Ohio State University 

B. Walter Rosen 
President 
Materials Sciences Corp. 

Amy 1. Walton 
Member, Technical Staff 
Jet Propulsion Laboratory 

Alvin S. Weinstein 
Consultant 
Concord. NH 

Dick Wilkins 
Director, Center for Composite 

Materials 
University of Delaware 

Workshop: Ceramics 

Alfred Broz 
Chief, Non-Destructive Testing Branch 
Army Materials and Mechanics 

Research Center 

Joel Clark 
Professor of Materials Systems 
Materials Systems Laboratory 
Massachusetts Institute of Technology 

Tom Henson 
Director of Research and Engineering 
GTE Products 

Robert Katz 
Chief, Ceramics Research Division 
Army Materials and Mechanics 

Research Center 

Jack Mecholsky 
Professor of Ceramic Science 
Applied Research Laboratory 
Pennsylvania State University 

David Richerson 
Director of Research 
Ceramatec, Inc. 

John Ritter 
Professor 
Mechanical Engineering Department 
Engineering Laboratory 
University of Massachusetts, Amherst 

Elaine Rothman 
Research Associate 
Department of Material Science 
Massachusetts Institute of Technology 

Workshop: Composites 

Joel Clark 
Professor of Materials Systems 
Materials Systems Laboratory 
Massachusetts Institute of Technology 

John DeVault 
Hercules Aerospace Co. 

Thaddeus Helminiak 
Consultant 
Wright-Patterson AFB 

Joseph Moyzis 
Consultant 
Wright-Patterson AFB 

Kenneth Reifsnider 
Professor 
Engineering Science Mechanics 

Department 
Virginia Polytechnic Institute 

Reginald Stoops 
Consultant 

Charles L. Tucker 
Professor 
Department of Mechanical and 

Industrial Engineering 
University of Illinois, Urbana 

Carl Zweben 
Consultant 
Space Systems Division 
General Electric Co. 

Workshop: Future Applications of 
Composites 

Darrell H. Reneker, Chair 
Executive Secretary 
Committee on Materials 
Office of Science and Technology 

Policy 

Charles Berg 
Chairman 
Department of Mechanical Engineering 
Northeastern University 

Bob Hammer 
Chief Project Engineer 
Renton Division 
Boeing Commercial Aircraft Co. 

D. William Lee 
Vice President of Materials and 

Applied Physics 
Arthur D. Little, Inc. 

Joe Lees 
Technical Manager 
E.!. du Pont de Nem 

Paul McMahan 
Manager, Governmer 
Celanese Research G 

John Riggs 
Executive Director, 1 
Celanese Research G 

Charles Segal 
President 
Omnia 

Workshop: Future 
CeraE 

Charles Berg 
Chairman 
Mechanical Engineer 
Northeastern Univer: 

William Kuhn 
President 
Zesto-Therm 

Albert E. Paladino 
President 
Advanced Technolog 

Rustum Roy 
Director, Science, Te 

Society Program 
Pennsylvania State l 

Jim Wimmer 
Garrett Corp. 

Workshop: Tec 
Archaeological Sitl 
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Professor 
Department of Anthr 
University of Massac 

Annetta Cheek 
Consultant 
Archeology Assistan( 
Office of Surface Mi 

James Ebert 
Ebert & Associates 

Jeffrey Eighmy 
Director, Archaeoma 
Department of Anthr 
Colorado State Univ( 

James Judge 
Director 
Fort Burgwin Resear 
Southern Methodist 
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Technical Manager 
E.1. du Pont de Nemours & Co. 

Paul McMahan 
Manager, Government Program 
Celanese Research Corp. 

John Riggs 
Executive Director, Technology 
Celanese Research Corp. 

Charles Segal 
President 
Omnia 

Workshop: Future Applications of 
Ceramics 

Charles Berg 
Chairman 
Mechanical Engineering Department 
Northeastern University 

William Kuhn 
President 
Zesto-Therm 

Albert E. Paladino 
President 
Advanced Technology Ventures 

Rustum Roy 
Director, Science, Technology, and 

Society Program 
Pennsylvania State University 

Jim Wimmer 
Garrett Corp. 

Workshop: Technologies for 
Archaeological Sites and Structures 

Dena Dincauze, Chair 
Professor 
Department of Anthropology 
University of Massachusetts, Amherst 

Annetta Cheek 
Consultant 
Archeology Assistance Division 
Office of Surface Mining 

James Ebert 
Ebert & Associates 

Jeffrey Eighmy 
Director, Archaeomagnetic Laboratory 
Department of Anthropology 
Colorado State University 

James Judge 
Director 
Fort Burgwin Research Center 
Southern Methodist University 
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Timothy Kohler 
Assistant Professor 
Department of Anthropology 
Washington State University 

Mark Leone 
Associate Professor 
Department of Anthropology 
University of Maryland, College Park 

Charles Pearson 
Senior Archaeologist 
Coastal Environments, Inc . 

G.R. Rapp 
Dean 
College of Science and Engineering 
University of Minnesota, Duluth 

Joseph Schuldenrein 
Chief Archaeologist and 

Geomorphologist 
Commonwealth Associates 

Thomas Sever 
Archeologist 
National Aeronautics and Space 

Administration 
National Space Technology 

Laboratories 

R.E. Taylor 
Director, Radiocarbon Laboratory 
Department of Anthropology 
University of California, Riverside 

Jannelle Warren-Findley 
Historical Consultant 

Leslie Wildesen 
Deputy, State Historic Preservation 
Officer and State Archaeologist 
Colorado Heritage Center 

Workshop: Technologies for Historic 
Structures 

James Marston Fitch, Chair 
Director 
Department of Historic Preservation 
Beyer Blinder Belle Architects & Planners 

Terry Amburgey 
Professor of Wood Science and 

Technology 
Forest Products Laboratory 
Mississippi State University 

Jan C. K. Anderson 
Director 
RESTORE 
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Robert Baboian 
Chief 
Corrosion Laboratory 
Texas Instruments 

Hiroshi Daifuku 
Historic Preservation Consultant 

Jannelle Warren-Findley 
Historical Consultant 

Geoffrey Frohnsdorff 
Chief 
Building Materials Division 
Center for Building Technology 
National Bureau of Standards 

Larry Jones 
Architect 
Old House Journal 

Robert Kapsch 
Chief 
Historic American Buildings Survey 
Historic American Engineering Record 
National Park Service 

Judith Kitchen 
Historian, Ohio State Historic 

Preservation Office 
Ohio Historical Center 

John H. Myers 
Director 
Center for Architectural Conservation 
College of Architecture 
Georgia Institute of Technology 

Susan E. Schur 
Publisher and Editor 
Technology and Conservation 

Jannelle Warren-Findley 
Historical Consultant 

Norman Weiss 
Associate Director for Research 
Center for Preservation Research 
Division of Historic Preservation 
Columbia University 

Workshop: Technologies for the 
Physical Protection of Prehistoric 

and Historic Sites 

Mimi Rodden, Chair 
Carson City, NV 

David G. Battle 
Senior Preservation Architect 
National Park Service 

Richard Bierce 
Director of Museum Services 
National Trust for Historic 

Preservation 

Fred Blackburn 
Director 
White Mesa Institute 
College of Eastern Utah 

Joel Grossman 
Consultant 
Grossman & Associates, Inc. 

Richard Haines 
Archeologist 
Division of Lands and Renewable 

Resources 
Bureau of Land Management 

James Hester 
Archeologist 
Waterways Experiment Station 
U.S. Army Corps of Engineers 

Alvin Hinton 
Captain 
U.S. Park Police 

Tom King 
Director 
Office of Cultural Resources 

Preservation 
Advisory Council on Historic 

Preservation 

Ruthann Knudson 
Senior Archaeologist 
Woodward-Clyde Consultants 

Felix Lavicka 
Lead Analyst and Senior Engineer 
Analytics, Inc. 

J. Rodney Little 
State Historic Preservation Officer 
John Shaw House 

Constance Ramirez 
Historic Preservation Officer 
U.S. Department of the Army 

Tupper Thomas 
Prospect Park Administrator 
Litchfield Villa 

Jannelle Warren-Findley 
Historical Consultant 

Workshop: Technologies for 
Preserving Planned Landscapes 

and Outdoor Sites 

Patricia O'Donnell, Chair 
Walmsley & Co., Inc. 

Shary P. Berg 
Site Manager 
Frederick Law Olmste 

Historic Site 

Carole 1. Crumley 
Professor 
Department of Anthro 
University of North CI 

Hill 

Nomi Greber 
Curator 
Cleveland Museum of 

Robert Harvey 
Professor 
Department of Landsci 
College of Design 
Iowa State University 

Catherine Howett 
Professor 
Bunting Institute 
Radcliffe College 

Thomas J. Kane 
President 
Kane, Liede, & Ratyna, 

Timothy Keller 
Consultant 
Land & Community As 

Setha M. Low 
Associate Professor 
Department of Landsc! 

and Regional Plannir 
University of Pennsylvl 

Martin McGann 
Supervisor of Landscal 
Director, Institute of H 

Horticulture 
Sleepy Hollow Restora1 

Hugh C. Miller 
Chief 
Historical Architecture 
National Park Service 

Darwina 1. Neal 
Landscape Architect 
National Capital Regio! 
National Park Service 

Ford Peatross 
Curator 
Architecture, Design ar 

Collections 
Prints and Photographs 
Library of Congress 

Jannelle Warren-Findle' 
Historical Consultant . 
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Historic Site 

Carole L. Crumley 
Professor 
Department of Anthropology 
University of North Carolina, Chapel 

Hill 

Nomi Greber 
Curator 
Cleveland Museum of Natural History 

Robert Harvey 
Professor 
Department of Landscape Architecture 
College of Design 
Iowa State University 

Catherine Howett 
Professor 
Bunting Institute 
Radcliffe College 

Thomas J. Kane 
President 
Kane, Liede, & Ratyna, P.C. 

Timothy Keller 
Consultant 
Land & Community Associates 

Setha M. Low 
Associate Professor 
Department of Landscape Architecture 

and Regional Planning 
University of Pennsylvania, Philadelphia 

Martin McGann 
Supervisor of Landscapes 
Director, Institute of Historic 

Horticulture 
Sleepy Hollow Restorations 

Hugh C. Miller 
Chief 
Historical Architecture Division 
National Park Service 

Darwina 1. Neal 
Landscape Architect 
National Capital Region 
National Park Service 

Ford Peatross 
Curator 
Architecture, Design and Engineering 

Collections 
Prints and Photographs Division 
Library of Congress 

Jannelle Warren-Findley 
Historical Consultant 
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Scott Weinberg 
Assistant Professor 
School of Environmental Design 
University of Georgia, Athens 

M. Jane Young 
Assistant Professor 
Department of Anthropology 
University of Texas, Austin 

Workshop: Technologies for 
Underwater Archaeology and 

Maritime Preservation 
Reynold Ruppe, Chair 
Underwater Archaeologist 
Department of Anthropology 
Arizona State University 

J. Barto Arnold 
Marine Archaeologist 
Texas Antiquities Committee 

Frank Busby 
Consultant 
Busby Associates, Inc. 

Calvin R. Cummings 
Senior Archaeologist 
National Park Service 

Anne G. Giesecke 
Underwater Archaeologist 
Historic Preservation 

Daniel Lenihan 
Chief 
Submerged Cultural Resources Unit 
National Park Service 

Charles Mazel 
Klein Associates 

Craig Mullen 
President 
Eastport International 

Carol Olsen 
Underwater Archaeologist 
Department of Maritime Preservation 
National Trust for Historic 

Preservation 

J.K. Orzech 
Oceanographer 
Marine Biology Resources Division 
Scripps Institution of Oceanography 

Sheli O. Smith 
Underwater Archaeologist 
Mariners Museum 
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Competitiveness of the Domestic 
Copper Industry Advisory Panel 

George S. Ansell. Chair 
President 
Colorado School of Mines 

Richard Ayres 
Consultant 
Natural Resources Defense Council 

Paul F. Biderman 
Secretary 
State of New Mexico 
Department of Energy and Minerals 

Corale L. Brierley 
President 
Advanced Mineral Technologies. Inc. 

Henry Cole 
Consultant 
Clean Water Action Project 

William Davenport 
Professor 
Department of Mining and Geological 

Engineering 
College of Engineering and Mines 
University of Arizona. Tucson 

Robert Dimock 
Vice President. Technology 
Kennecott Copper Corp . 

William H. Dresher 
President 
International Copper Research 

Association 

John A. Hansen 
Department of Economics 
State University of New York at 

Fredonia 

James G. Hascall 
President 
Olin Brass 

John Kelly 
General Motors Corp. 

Robert H. Lesemann 
President 
CRU Consultants. Inc. 

Larry G. Lewallen 
President 
AT&T Nassau Metals 

William Mulligan 
Vice President 
Chase Manhattan Bank 
Mining and Metals Division 

Robert J. Muth 
Senior Vice President 
ASARCO. Inc. 

William G. Pariseau 
Professor 
Department of Mining Engineering 
University of Utah. Salt Lake City 

Ted Reed 
Director. Research Department 
International Union of Operating 

. Engineers 

Michael Rieber 
Professor 
Department of Mining and Geological 

Engineering 
College of Mines 
University of Arizona. Tucson 

Thomas D. Schlabach 
Department Head 
AT&T Bell Laboratories 

Jack E. Thompson 
Consultant 

Milton Wadsworth 
Dean 
School of Mines 
University of Utah. Salt Lake City 

Russell 1. Wood 
President 
Copper Range Co. 

Magnetic Fusion Research 

Ellen Berman 
Executive Director 
Consumer Energy Council of America 

William Carey 
Executive Officer 
American Association for the 

Advancement of Science 

Linda Cohen 
Assistant Visiting Professor of 

Economics 
Department of Economics 
University of Washington. Seattle 

Paul Craig 
Professor of Physics 
Department of Applied Science 
University of California. Davis 

Harold Forsen 
Division Manager 
Research and Development Division 
Bechtel National. Inc. 

T. Kenneth Fowler 
Associate Director 
Magnetic Fusion Eneq 
Lawrence Livermore 1\ 

Laboratory 

Ed Frieman 
Executive Vice Preside 
SAIC 

Melvin Gottlieb 
Director Emeritus 
Princeton Plasma Phy~ 

William Gould 
Chairman Emeritus 
Southern California Ec 

1. Charles Hebel 
Manager. Research Ph 
Corporate Research Te 
Xerox Corp. 

Robert Hirsch 
Vice President of Expl 

Production Research 
Arco Oil & Gas Co. 

Leonard Hyman 
Vice President 
Merrill Lynch Capital 

Betty Jensen 
Research and Develop 
PSE&G 

Hans l.andsberg 
Senior Fellow Emeritu 
Resources for the Futt 

Lawrence Lidsky 
Professor of Nuclear E 
Massachusetts Institut 

Irving Mintzer 
Senior Associate 
World Resources Insti 

Robert Park 
Executive Director 
Office of Public Affair 
American Physical SOl 

Murray Rosenthal 
Associate Laboratory I 

Advanced Energy Sl 
Oak Ridge National L. 

Eugene Skolnikoff 
Director. Center for Ir 

Studies 
Massachusetts Institut 
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L. Charles Hebel 
Manager, Research Planning 
Corporate Research Technical Staff 
Xerox Corp. 

Robert Hirsch 
Vice President of Exploration and 

Production Research 
Arco Oil & Gas Co. 

Leonard Hyman 
Vice President 
Merrill Lynch Capital Markets 

Betty Jensen 
Research and Development 
PSE&G 

Hans Landsberg 
Senior Fellow Emeritus 
Resources for the Future 

Lawrence Lidsky 
Professor of Nuclear Engineering 
Massachusetts Institute of Technology 

Irving Mintzer 
Senior Associate 
World Resources Institute 

Robert Park 
Executive Director 
Office of Public Affairs 
American Physical SOciety 

Murray Rosenthal 
Associate Laboratory Director for 

Advanced Energy Systems 
Oak Ridge National Laboratory 

Eugene Skolnikoff 
Director, Center for International 

Studies 
Massachusetts Institute of Technology 
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Herbert Woodson 
Director, Center for Energy Studies 
University of Texas, Austin 

Workshop: Fusion Research 
Robert Seamans, Chair 
Senior Lecturer 
Aeronautics and Astronautics 

Department 
Massachusetts Institute of Technology 

Sibley Burnett 
General Manager 
Applied Superconetics Division 
GA Technologies 

Ronald Davidson 
Director 
Plasma Fusion Center 
Massachusetts Institute of Technology 

Anne Davies 
Assistant Director 
Office of Fusion Energy 
U.S. Department of Energy 

Stephen Dean 
President 
Fusion Power Associates 

Harold Forsen 
Manager of Research and Technology 
Research and Development Division 
Bechtel National, Inc. 

Kenneth Fowler 
Associate Director 
Magnetic Fusion Energy 
Lawrence Livermore National 

Laboratory 

Harold Furth 
Director 
Princeton Plasma Physics Laboratory 

Melvin Gottlieb 
Director Emeritus 
Princeton Plasma Physics Laboratory 

Robert Krakowski 
Group Leader 
Systems Study Group 
Los Alamos National Laboratory 

Lawrence Lidsky 
Professor of Nuclear Engineering 
Massachusetts Institute of Technology 

Chuan Sheng Liu 
Chairman, Department of Physics and 

Astronomy 
University of Maryland, College Park 
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Thomas Ratchford 
Associate Executive Officer 
American Association for the 

Advancement of Science 

John Sheffield 
Associate Director for Confinement 
Fusion Energy Division 
Oak Ridge National Laboratory 

Herb Woodson 
Director, Center for Energy Studies 
University of Texas, Austin 

In .... try, Technology, and I ... ploy ... ent Progra ... 

Technology and Structural 
Unemployment: Retraining Adult 

Displaced Workers: Advisory Panel 

Joseph Weizenbaum, Chair 
Professor 
Department of Electrical Engineering and 

Computer Science 
Massachusetts Institute of Technology 

Kathy Alessandro 
Program Design Coordinator 
Downriver Community Conference 

Paul Barton 
Liaison, Assessment Policy Committee 
National Assessment of Educational 

Progress 

Marc Bendick 
Senior Research Associate 
The Urban Institute 

Paul Boyer 
Professor 
History Department 
University of Wisconsin-Madison 

Dennis C. Carey 
Director 
State and Local Government Consulting 
Hay Associates 

Dick Greenwood 
Special Assistant to the 

International President 
International Association of Machinists 

and Aerospace Workers 

Donald Hancock 
Professor 
Department of Political Science 
Vanderbilt University 

Carol Hollenshead 
Director of Administrative Services, 

Planning, and Development 
School of Nursing 
The University of Michigan 

Robert Karasek 
Professor 
Department of Industrial and 

Systems Engineering 
University of Southern California 

Sar Levitan 
Director 
Center for Social Policy Studies 
The George Washington University 

Robert Machin 
Senior Vice President 
Alliance Mortgage Co. 

Jill Miller 
Executive Director 
Displaced Homemakers Network 

Iles Minoff 
Program Specialist 
Human Resources Development 

Institute 

Ronnie Straw 
Development and Research Director 
Communications Workers of America 

Burdette G. Taylor 
Education Program Manager 
IBM Corp. 

Vi Traynor 
Manager, Mid-West Region 
American Electronics Association 

Elizabeth U seem 
Professor 
Department of Sociology 
University of Massachusetts-

Harbor Campus 

Gary Wuslich 
Director, Participative Programs 
LTV Steel Co. 
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Director, Labor Rela 
Electronics and Inst 

Section 
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Steven Deutsch 
Professor of Sociolol 
Labor Education anI 
University of OregO! 
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President 
International Union 
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Machine Workers 
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Director, Research I 
United Auto Worker 
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Director 
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Workshop: Advance Notice and Rapid Pierre Laclerc 
Response to Plant Closings 

Edward J. Bocik 
Director, Labor Relations 
Electronics and Instrumentation 

Section 
Allied-Signal, Inc. 

Ed Chiera 
Assistant Director for Operations 
Alameda Training and Employment 

Board 

Ron Cupp 
Manager of Corporate Personnel 
The Stroh Brewery Co. 

Steven Deutsch 
Professor of Sociology 
Labor Education and Research Center 
University of Oregon 

Peter Di Cicco 
President 
International Union of Electronics, 

Electrical, Technical, Salaried and 
Machine Workers 

New England Council Two 

Sheldon Friedman 
Director, Research Department 
United Auto Workers 

Evelyn Ganzglass 
Research Associate for Education and 

Labor 
National Governors' Association 

Earl Goodman 
Manager, North and East Sector 
Human Resources Development Branch 
Employment and Immigraiton Canada 

Joan Hammond 
Deputy Administrator 
Ohio Bureau of Employment Services 

OTPA) 

Harry P. Hancock, Jr. 
Senior Director of Human Resources 
The Singer Co. 

Patricia Hanratty 
Executive Director 
Industrial Services Program 

Bennett Harrison 
Director 
Department of Urban Studies and 

Planning 
Massachusetts Institute of Technology 

Director, Industrial Adjustment Service 
Employment and Immigration Canada 

Kenneth MacLennan 
Vice-President and Director of 

Industrial Studies 
Committee for Economic Development 

Larry Mishel 
Economist, Industrial Union 

Department 
AFL-CIO 

Dennis Rocheleau 
Consultant, Union Relations 
General Electric Co. 

Herbert J. Sanchez 
Manager of Human Resources 
Varco International 

John T. Smith 
Assistant to the President 
United Steelworkers of America 

Tim Thorsteinson 
Director, Corporate Human Relations 
National Semiconductor Corp. 

J. Robert White 
Assistant Director 
Division of Employment Services 

Serious Reduction of Hazardous 
Waste Advisory Panel 

Frank 1. Parker, Chair 
Professor of Environmental and Water 

Resources Engineering 
Vanderbilt University 

Sandy Bihn 
Member 
Oregon City Council 

Lisa Bunin 
Acting Director of Toxics Project 
Greenpeace 

Joseph Chu 
Director 
Environmental Activities Staff 
General Motors Technical Center 
General Motors Corp. 

Henry S. Cole 
Science/Policy Director 
National Campaign Against Toxics 

Peter S. Daley 
Director of Program Development 
Chemical Waste Management, Inc. 
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Dennis Drolet 
Environmental Engineer 
Norchem. Inc. 

Harry Fatkin 
Director of Government Relations 
Polaroid Corp. 

Ken Geiser 
Assistant Professor. Urban & 

Environmental Policy 
Tufts University 

Phil D. Horelick 
President 
Allied Metal Finishing Corp. 

Susan Johnnie 
Environmental Manager 
Colorado Springs Division 
Hewlett Packard Corp. 

James Lester 
Professor 
Department of Political Science 
Colorado State University 

Cindy McComas 
Director 
Minnesota Technical Assistance 

Program 
University of Minnesota 

James Miller 
Director 
Bureau of Solid Waste Disposal 
Massachusetts Department of 

Environmental Management 

Marion Mudar 
Industrial Waste Management Analyst 
New York State Environmental 

Facilities Corp. 

M.L. Mullins 
Director. Regulatory Management 
Monsanto Corp. 

James W. Patterson 
Professor and Chairman 
Pritzker Department of Environmental 

Engineering 
Illinois Institute of Technology 

David Roe 
Senior Attorney 
Environmental Defense Fund 

David Sarokin 
Research Associate 
INFORM 

Russell H. Susag 
Director. Environmental Regulatory 

Affairs 
3M 

Workshop: Small and Medium-Sized 
Business Perspectives on 

Hazardous Waste Reduction 

David Anzures 
Quality Control Manager 
California Technical Plating 

Peter Bohlmann 
Human Resources Manager 
Nordic Ware 

Harry DeSoi 
President 
Pioneer Metal Finishing 

Dennis Drolet 
Environmental Engineer 
Norchem 

Rudolph C. Gabel 
Director. Regulatory Compliance 
Sybron Corp. 

Robert Hall 
Plant Engineer 
ESAB North America. Inc. 

Richard C. Herring 
Plant Manager 
The Gloucester Co. 

Paul Hoffmann 
Manager. Facilities Planning 
Garden Way. Inc. 

Phil Horelick 
President 
Allied Metal Finishing 

Jim Hornburg 
Manager. Special Services 
Hysol Division 
The Dexter Corp. 

John McInerny 
Pollution Control Manager 
Environmental Engineering 
Cambridge Plating 

George McRae 
Plating pollution Control Manager 
Stanadyne. Inc. 

Cort G. Platt 
President 
Precious Metal Platers 

Russell Smith 
Director. Chemical Operations 
Salsbury Laboratories 

Workshop: Large Business 
Perspectives on 

Hazardous Waste Reduction 

Jerry Berger 
Manager. Regulatory Affairs 
Shell Oil 

Elliott Berkihiser 
Supervisor. Hazardous Waste 

Management 
The Boeing Co. 

Dick Constable 
Director. Environmental Alliance 
Sun Co. 

App 

Gary Crouth 
Senior Environmental Control Engineer 
Alcoa 

David Gordon 
Environmental Specialist 
Dow Corning 

Khristine L. Hall 
Environmental Advisor 
IBM Corp. 

Edward J. Hessler 
Director. Fine Chemical Division 
The Upjohn Co. 

Susan Johnnie 
Environmental Manager 
Hewlett Packard Corp. 

Andy Lampert 
Lab/Environmental Supervisor 
Diamond Shamrock Chemical 
Muscle Shoals Plant 

Martin B. MacInnis 
Engineering Manager. Chemicals 
GTE Products Corp. 

Jerry B. Martin 
Director. Environmental Quality 
Dow Chemical Co. 

Nick Odom 
Manager. Environmental Engineering 
Springs Industries. Inc. 

E.E. Sale 
Environmental Control Coordinator 
Exxon Chemical Americas 

Norman Sealander 
Manager. Aircraft Division 
Northrop Corp. 

Thomas Sliva 
Manager. Regulatory Relations 

Operation 
General Electric Co. 
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The Boeing Co. 

Dick Constable 
Director, Environmental Alliance 
Sun Co. 

Gary Crouth 
Senior Environmental Control Engineer 
Alcoa 

David Gordon 
Environmental Specialist 
Dow Corning 

Khristine 1. Hall 
Environmental Advisor 
IBM Corp. 

Edward J. Hessler 
Director, Fine Chemical Division 
The Upjohn Co. 

Susan Johnnie 
Environmental Manager 
Hewlett Packard Corp. 

Andy Lampert 
Lab/Environmental Supervisor 
Diamond Shamrock Chemical 
Muscle Shoals Plant 

Martin B. MacInnis 
Engineering Manager, Chemicals 
GTE Products Corp. 

Jerry B. Martin 
Director, Environmental Quality 
Dow Chemical Co. 

Nick Odom 
Manager, Environmental Engineering 
Springs Industries, Inc . 

RE. Sale 
Environmental Control Coordinator 
Exxon Chemical Americas 

Norman Sealander 
Manager, Aircraft Division 
Northrop Corp. 

Thomas Sliva 
Manager, Regulatory Relations 

Operation 
General Electric Co. 
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Donald Smith 
Technical Manager 
Polaroid Corp. 

Steve Song 
Environmental Manager 
General Motors Technical Center 
General Motors Corp. 

Anthony Spinola 
Hazardous Waste Manager 
U.S. Steel Corp. 

Russell H. Susag 
Director, Environmental Affairs 
3M 

Workshop: State Activities in 
Waste Reduction 

William C. Arble 
Technical Specialist 
Pennsylvania Technical Assistance 

Program 

Susan Boyle 
Assistant Director 
New Jersey Hazardous Waste 

Commission 

Robert M. Confer 
Senior Environmental Specialist 
New Jersey Department of 

Environmental Protection 

Lee Dane 
Source Reduction Program Manager 
Massachusetts 'Department of 

Environmental Management 

Frederick L. Doll 
Industrial Assistant Coordinator 
Illinois Hazardous Waste Research and 

Information Center 

A.J. Englande 
Department Chairman, Environmental 

Health Sciences Department 
Tulane University 
Louisiana 

Joseph M. Flynn 
Consultant, Technical Services 
Connecticut Department of Economic 

Development 

Rebecca Fricke 
Consultant 
Tennessee Department of Economic & 

Community Development 

Gary E. Hunt 
Environmental Engineer 
North Carolina Pollution Prevention 

Pays Program 
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Bob Laughlin 
Assistant Director 
Ontario Research Foundation 
Canada 

Linda Little 
Executive Director 
Governor's Waste Management Board 
North Carolina 

Kate Quigley Lynch 
Administrator 
Connecticut Hazardous Waste 

Management Service 

Tom Lynch 
Senior Sanitary Engineer 
New York Department of 

Environmental Conservation 

Suzanne Mager 
Program Manager 
Massachusetts Department of 

Environmental Quality Engineering 

Cindy McComas 
Director 
Minnesota Technical Assistance 

Program 

George Miller 
Associate Professor 
University of Louisville 
Kentucky 

Marian Mudar 
Industrial Waste Management Analyst 
New York Environmental Facilities 

Corp. 

Ruth Neff 
Assistant Director 
Tennessee Safe Growth Team 

Roger N. Schecter 
Director 
North Carolina Pollution Prevention 

Pays Program 

William M. Sloan 
Executive Director 
Maryland Hazardous Waste Facilities 

Sitiing Board 

Benjamin Smith 
Director 
Tennessee Safe Growth Team 

Jim Solyst 
Senior Staff Associate, Toxies 

Management 
National Governor's Association 

T. Michael Taimi 
Commissioner 
Kentucky Department for 

Environmental Protection 

Clifton J. Van Guilder 
Associate Sanitary Engineer 
New York Department of 

Environmental Conservation 

Valerie Wickstrom 
Principal Assistant 
Kentucky Natural Resources & 
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David Raskin 
Professor 
Department of Psychology 
University of Utah, Salt Lake City 

Mark Roth 
General Counsel 
American Federation of Government 

Employees 

Michael Saks 
Visiting Interdisciplinary Professor 
Georgetown Law Center 

Leonard Saxe 
Associate Professor and Acting 

Director 
Center of Applied Social Science 
Boston University 

L. Britt Snider 
Principal Director 
Counterintelligence and Security Policy 
Office of the Secretary of Defense 

Rev. Doug Williams 
Kaw City, OK 

Review of the Veterans Administration 
National Vietnam Veterans 

Readjustment Study Workshop 

Naomi Breslau 
Department of Psychiatry 
School of Medicine 
Case Western University 

James Chromy 
Vice President 
Survey and Computing Sciences 
Research Triangle Institute 

Bruce Dohrenwend 
Professor of Social Science 
Department of Psychiatry 
Columbia University 

William Eaton 
Associate Professor 
Department of Mental Hygiene 
The Johns Hopkins University 

Charles R. Figley 
Marriage and Family Counseling 

Center 
Purdue University 

Ernest M. Gruenberg 
Physician 
Bethesda, MD 

William D. Kalsbeek 
Associate Professor 
Department of Biostatistics 
University of North Carolina, Chapel 

Hill 

Gary Koch 
Professor of Biostatistics 
School of Public Health 
University of North Carolina, Chapel 

Hill 

Richard A. Kulka 
Senior Survey 
Methodologist 
Research Triangle Institute 

Charles Marmer 
Langley Porter Institute 
Center Study of Neuroses 
University of California, San Francisco 

Morris B. Parloff 
Professor 
Clinical Psychology 
American University 

Walter E. Penk 
Research Psychologist 
Department of Psychology Research 

Boston V A Medical Center 

Leonard Saxe 
Associate Professor and Acting 

Director 
Center of Applied Social Science 
Boston University 

William E. Schlenger 
Senior Research Psychologist 
Research Triangle Institute 

Linda Van Devanter 
Independent Consultant & Writer 

Research on Geographic Variation in 
Physician Practice Patterns Workshop 

John Billings 
Visiting Professor 
Center for Health Policy Research and 

Education 
Duke University 

Mark S. Blumberg 
Director of Special Studies 
Kaiser Foundation Health Plan Inc. 

James Calvert 
Project Officer 
National Center for Health Services 

Research and Health Care 
Technology Assessment 

Philip Caper 
President 
Codman Research Group 
Dartmouth Medical School 

Mark .Chassin 
Senior Research Director 
The Rand Corp. 

Thomas Dehn 
President 
American Medical Peer Review 

Association 

Gerald Gold 
Health Services Patterns Project 
Policy Analysis and Research Br; 
Ontario Ministry of Health 

Marian Gornick 
Director, Division of Beneficiary 

Studies 
Office of Research and Demonst] 
Health Care Financing Administl 

John Iglehart 
Potomac, MD 

Leslie Levy 
President 
Aetna Health Care Systems 

James LoGerfo 
Associate Chairman 
Department of Medicine 
University of Washington, SeattlE 

Klim McPherson 
University Lecturer in Medical 

Statistics 
Department of Community Medi( 

and Practice 
Radcliffe Infirmary 

Janet Mitchell 
Vice President 
Center for Health Economics Res 



1986 

Koch 
ssor of Biostatistics 
)1 of Public Health 
~rsity of North Carolina, Chapel 
I 

lrd A. Kulka 
,r Survey 
odologist 
lrch Triangle Institute 

es Marmer 
ley Porter Institute 
lr Study of Neuroses 
~rsity of California, San Francisco 

is B. Parloff 
ssor 
;al Psychology 
'ican University 

Ir E. Penk 
lrch Psychologist 
rtment of Psychology Research 
,ton V A Medical Center 

ud Saxe 
;iate Professor and Acting 
ector 
Ir of Applied Social Science 
n University 

1m E. Schlenger 
,r Research Psychologist 
lrch Triangle Institute 

I Van Devanter 
lendent Consultant & Writer 

larch on Geographic Variation in 
ician Practice Patterns Workshop 

Billings 
ng Professor 
Ir for Health Policy Research and 
Ication 
University 

S. Blumberg 
tor of Special Studies 
r Foundation Health Plan Inc. 

; Calvert 
:t Officer 
nal Center for Health Services 
earch and Health Care 
hnology Assessment 

I Caper 
lent 
Ian Research Group 
lOuth Medical School 

Mark Chassin 
Senior Research Director 
The Rand Corp. 

Thomas Dehn 
President 
American Medical Peer Review 

Association 

Gerald Gold 
Health Services Patterns Project 
Policy Analysis and Research Branch 
Ontario Ministry of Health 

Marian Gornick 
Director, Division of Beneficiary 

Studies 
Office of Research and Demonstrations 
Health Care Financing Administration 

John Iglehart 
Potomac, MD 

Leslie Levy 
President 
Aetna Health Care Systems 

James LoGerfo 
Associate Chairman 
Department of Medicine 
University of Washington, Seattle 

Klim McPherson 
University Lecturer in Medical 

Statistics 
Department of Community Medicine 

and Practice 
Radcliffe Infirmary 

Janet Mitchell 
Vice President 
Center for Health Economics Research 

App B-List of Advisors and Panel Members. 117 

Leslie Roos 
Professor 
Faculty of Management 
University of Manitoba 

George L. Roy 
Director, Health Services Research 
Massachusetts Medical SOciety 

John E. Wennberg 
Professor 
Department of Community and Family 

Medicine 
Dartmouth Medical School 

Workshop: Evaluation of VA Study 
Activities on Atomic Veterans 

Michael Gough 
Project Manager 
ENVIRON 

Priscilla W. Laws 
Professor 
Department of Physics 
Dickinson College 

Samuel Milham, Jr. 
Head, Epidemiology Section 
Washington State Department of Social 

and Health Services 

Duncan Campbell Thomas 
Professor 
Department of Preventive Medicine 
University of Southern California 

School of Medicine 

Arthur Upton 
Professor and Chair 
Department of Environmental Medicine 
New York University Medical School 
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SCIENCE, INFORMATION, AND 
NATURAL RESOURCES DIYISION 

COMMunication and InforMation Technologl •• PrograM 

Automation of America's Offices 
Advisory Panel 

Henry C. Lucas, Chair 
Chairman, Department of Computer 

Applications and Information 
Systems 

Graduate School of Business 
New York University 

Charles E. Branscomb 
Vice President, Telecommunications 
Communication Products Division 
IBM Corp. 

Dennis Chamot 
Assistant Director 
Department of Professional Employees 
AFL-CIO 

Marvin Dainoff 
Professor of Psychology 
Miami University 

Rosalyn 1. Feldberg 
Visiting Research Scholar 
Henry A. Murray Research Center 
Radcliffe College 

Thomas G. Hermann 
Chairman, Law Office Technology 

Committee 
American Bar Association 

Robert C. Hughes 
Vice President and Group Manager 
Business and Office Systems Marketing 
Digital Equipment Corp. 

Barbara B. Hutchison 
Director, Women's Division 
American Federation of Government 

Employees 

Lois Martin 
Vice President 
The First National Bank of St. Paul 

Karen Nussbaum 
Executive Director 
9 to 5: National Association of Working 

Women 

Robert M. Peabody 
Assistant Vice President and Director 

of Office Automation 
Mutual of Omaha 

Randy J. Pilc, Jr. 
Department Head 
Product Family Services 
AT&T Information Services 

Robert Ellis Smith 
Editor and Owner 
Privacy Journal 

Vernell K. Munson Sutherland 
President 
Knowledge Systems 

Ralph E. Upton, Jr. 
Director 
St. Augustine Technical Center 

Federal Government Information 
Technology Advisory Panel 

Theodore J. Lowi, Chair 
John 1. Senior Professor of American 

Institutions 
Cornell University 

Arthur G. Anderson 
Vice President (retired) 
IBM Corp. 

Jerry J. Berman 
Legislative Counsel 
American Civil Liberties Union 

R. J. Bogumil 
Past President 
IEEE Society on Social Implications of 

Technology 

James W. Carey 
Dean, College of Communications 
University of Illinois, Urbana 

Melvin Day 
Vice President 
Research Publications 

Joseph W. Duncan 
Corporate Economist 
The Dun & Bradstreet Corp. 

William H. Dutton 
Associate Professor of Communications 

and Public Administration 
Annenberg School of Communications 
University of Southern California 

David H. Flaherty 
Professor of History and Law 
Privacy Project 
University of Western Ontario 

Carl Hammer 
Consultant 

Starr Roxanne Hiltz 
Professor of Sociology 
Upsala College 

John C. Lautsch 
Chairman 
Computer Law Division 
American Bar Association 

Edward F. Madigan 
Information Services Division 
Oklahoma Office of State Finan! 

Marilyn Gell Mason 
Director 
Atlanta Public Library 

Joe Skinner 
Corporate Vice President 
Electronic Data Systems Corp. 

Terril J. Steichen 
President 
New Perspectives Group, Ltd. 

George B. Trubow 
Director, Center for Information 

Technology and Privacy Law 
The John Marshall Law School 

Susan Welch 
Professor and Chairperson Depa 

of Political Science 
University of Nebraska, Lincoln 

Alan F. Westin 
Professor of Public Law and 

Government 
Columbia University 

Langdon Winner 
Associate Professor of Politics 
Department of Science and Ted 

Studies 
Rensselaer Polytechnic Institute 

Ex Officio: 
Robert 1. Chartrand 
Senior Specialist 
Congressional Research Service 
Library of Congress 

Robert D. Harris 
Deputy Assistant Director for Bu 

Analysis 
Congressional Budget Office 
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Kenneth W. Hunter 
Senior Associate Director 
Accounting and Financial Management 

Division 
U.S. General Accounting Office 

Intellectual Property Rights in an Age 
of Electronics and Information 

Advisory Panel 
Paul Goldstein, Chair 
Professor of Law 
Stanford Law School 
Stanford University 

Jon A. Baumgarten 
Partner 
Paskus, Gordon & Hyman 

Charles Benton 
President of the Board 
Benton Foundation 
Chairman, Public Media Inc. 

Stanley Besen 
Economist 
The Rand Corp. 

Stephen Breyer 
Judge 
U.S. Court of Appeals 

Stan Cornyn 
Senior Vice President 
Warner Brother Records 

Oswald H. Ganley 
Professor and Executive Director 
Program on Information Resources Policy 
Harvard University 

Gustave M. Hauser 
Chairman and Chief Executive Officer 
Hauser Communications, Inc. 

Mitchell Kapor 
President 
Lotus Corp. 

Robert Lekachman 
Professor of Economics 
Lehman College 

William Lilley, III 
Vice President for Corporate Affairs 
CBS, Inc. 

George Minot 
Senior Vice President 
CompuServe, Inc. 

Dorothy Nelkin 
Professor of Sociology 
Cornell University 



120 • Annual Report to the Congress for Fiscal Year 1986 

James A. Nelson 
State Librarian and Commissioner 
Kentucky Department of Libraries and 

Archives 

John Shattuck 
Vice President for Government, 

Community and Public Affairs 
Harvard University 

Oliver Smoot 
Executive Vice President 
Computer and Business Equipment 

Manufacturers Association 

Patricia Sturdivant 
Associate Superintendent 
Houston Independent School District 

Sherry Turkle 
Associate Professor of Sociology 
Massachusetts Institute of Technology 

Jack Valenti 
President 
Motion Picture Association of America, 

Inc. 

Vivian Weil 
Senior Research Associate 
Illinois Institute of Technology 

Martha Williams 
Professor of Information Science 
University of Illinois 

New Communications Technology: 
Implications for Privacy and Security 

Advisory Panel 

Granger Morgan, Chair 
Head, Department of Engineering and 

Public Policy 
Carnegie Mellon University 

Robert R. Belair, Esq. 
Kirkpatrick & Lockhart 

Jerry J. Berman, Esq. 
Chief Legislative Counsel 
American Civil Liberties Union 

H.W. William Caming, Esq. 
Consultant 

Robert H. Courtney, Jr. 
President 
RCI 

Harry B. DeMaio 
Director, Data Security Program 
IBM Corp. 

John Harris 
Special Assistant to the President 
American Federation of Government 

Employees (AFL-CIO) 

John Heinsohn 
Director, Division of 

Telecommunications 
Office of General Services 
State of New York 

James M. Kasson 
Vice President 
Research & Development 
Rolm Corp. 

Steven Lipner 
Digital Equipment Corp. 

Gary T. Marx 
Professor of Sociology 
Departments of Urban Studies and 

Planning and Humanities 
Massachusetts Institute of Technology 

Robert Morris 
Supervisor 
AT&T Bell Laboratories 

Susan L. Quinones, Esq. 
Associate Counsel 
American Express Corp. 

Diana Wickes Roose 
Research Director 
Working Women Education Fund 
9 to 5 Association of Working Women 

Forrest Smoker 
Director 
Corporate Telecommunications 
North American Phillips Corp. 

Willis H. Ware 
Santa Monica, CA 

Fred H. Wynbrandt 
Assistant Director 
Criminal Identification and Information 

Branch 
Division of Law Enforcement 
Sacramento, CA 

Workshop: OTA Electronic Record 
Systems and Individual Privacy 

Robert Blair, Esq. 
Attorney 
Kirkpatrick & Lockhart 

William Cavaney 
Executive Secretary 
Defense Privacy Board 
U.S. Department of Defense 

Louis D. Enoff 
Acting Deputy Commissioner for 

Programs and Policy 
Social Security Administration 

Robert Freeman 
Executive Director 
Committee on Open Government 
Department of State 
State of New York 

John Gish 
Vice President 
Business/Economic Group 
W.R. Grace & Co. 

John Grace 
Privacy Commissioner of Canada 

Richard P. Kusserow 
Inspector General 
U.S. Department of Health and Hu 

Services 

Robert Meadow 
Professor 
Annenberg School of Communicat 
University of Southern California 

Philip Natcharin 
Director of Program Integrity 
New York State Department of SOl 

Services 

Robert Oakley 
Assistant Inspector General for 

Auditing 
Veterans Administration 

Alan Rodgers 
Executive Director 
Massachusetts Law Reform 

Commission 

James Rule 
Professor 
Department of Sociology 
State University of New York at ~ 

Brook 

Andy Savitz 
Assistant Secretary of Administra 

and Finance 
State of Massachusetts 

Robert Ellis Smith 
Editor 
The Privacy Journal 

Jane Tebbutt 
Director, Division of Program 

Inspections 
Office of Inspector General 
U.S. Department of Health and H 

Services 

Tom Tiffany 
Acting Director of Legislative Afl 
Internal Revenue Service 
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Robert Freeman 
Executive Director 
Committee on Open Government 
Department of State 
State of New York 

John Gish 
Vice President 
BusinesslEconomic Group 
W.R. Grace & Co. 

John Grace 
Privacy Commissioner of Canada 

Richard P. Kusserow 
Inspector General 
U.S. Department of Health and Human 

Services 

Robert Meadow 
Professor 
Annenberg School of Communications 
University of Southern California 

Philip Natcharin 
Director of Program Integrity 
New York State Department of Social 

Services 

Robert Oakley 
Assistant Inspector General for 

Auditing 
Veterans Administration 

Alan Rodgers 
Executive Director 
Massachusetts Law Reform 

Commission 

James Rule 
Professor 
Department of Sociology 
State University of New York at Stony 

Brook 

Andy Savitz 
Assistant Secretary of Administration 

and Finance 
State of Massachusetts 

Robert Ellis Smith 
Editor 
The Privacy Journal 

Jane Tebbutt 
Director, Division of Program 

Inspections 
Office of Inspector General 
U.S. Department of Health and Human 

Services 

Tom Tiffany 
Acting Director of Legislative Affairs 
Internal Revenue Service 

Rob Veeder 
Desk Officer 
Office of Information and Regulatory 

Affairs 
Office of Management and Budget 

Workshop: Personal Identification and 
Authentication Methods 

Michael Backler 
Vice President 
ECCO Inc. 

Dennis Branstad 
NBS Fellow 
National Bureau of Standards 

Ed Carlson 
Vice President 
Government Programs and Marketing 
Eyedentify, Inc. 

William J. Evenson, Jr. 
Eastern Regional Sales Manager 
Stellar Systems, Inc. 

John David Garcia 
Chairman of the Board 
Electronic Signature Lock, Inc. 

Rob Hammon 
Senior Research Physiologist 
SRI International 

Ben Miller 
Co-Publisher and Editor 
Personal Identification Newsletter 

Bart O'Brien 
Vice President 
RSA Security Systems, Inc. 

Richard Otte 
President 
Gordian Systems, Inc. 

John Slack 
Director 
Fingermatrix, Inc. 

Thomas Worthington 
Research Staff Member 
IBM Corp. 

Technology, Public Policy, 
and the Changing Nature of Federal 

Information Dissemination 
Advisory Panel 

Marvin Sirbu, Chair 
Associate Professor 
Department of Engineering and Public 

Policy 
Carnegie-Mellon University 
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Ben Bagdikian 
Dean and Chairman 
Graduate School of Journalism 
University of California, Berkeley 

Nolan Bowie 
Professor 
Department of Radio, TV, & Film 
Temple University 

Robert Chartrand 
Senior Specialist 
Congressional Research Service 

Tom Davies 
Executive Administrator 
Information Resource Commission 
Office of the Governor, Florida 

David Delquadro 
Principal Analyst 
Office of Intergovernmental Relations 
Congressional Budget Office 

Vincent DeSanti 
Group Director 
Information Management and 

Technology Division 
U.S. General Accounting Office 

Miriam Drake 
Director of Libraries 
Price Gilbert Memorial Library 
Georgia Institute of Technology 

Lee Felsenstein 
President 
Golemics, Inc. 

James K. Galbraith 
Associate Professor of Economics 
LBJ School of Public Affairs 
University of Texas, Austin 

Mary Gardiner-Jones 
President 
Consumer Interest Research Institute 

Robert Gibson, Jr. 
Head Librarian 
General Motors Technical Center 
General Motors Research Laboratories 

John A. Jenkins 
General Manager 
BNA On-Line 

Earl C. Joseph 
President 
Anticipatory Sciences, Inc. 

Myer Kutz 
Executive Publisher 
John Wiley & Sons 

Paul P. Massa 
President & Chief Executive Officer 
Congressional Information Service, Inc. 

James A. Nelson 
State Librarian and Commissioner 
Kentucky Department for Libraries and 

Archives 

Ron Plesser, Esq. 
Attorney 
Blum, Nash, & Railsback 

Harold C. Relyea 
Specialist, American National 

Government 
Congressional Research Service 

Howard Resnikoff 
President 
Aware Inc. 

Katherine D. Seelman 
Distinguished Switzer Fellow 
Gallaudet College 

Fran Spigai 
President 
Database Services 

Susan Tolchin 
Professor of Public Administration 
The George Washington University 

Workshop: Artificial Intelligence 
R&D Federal Funding 

Y.T. Chien 
Program Director for Intelligent 

Systems 
Division of Computer Research 
National Science Foundation 

Peter Clepper 
Program Officer 
National Library of Medicine 
National Institutes of Health 

Charles Coulter 
Head, Biophysics Section 
Biomedical Research Technology 

Program 
National Institutes of Health 

Lee Holcomb 
Director, Information Science and 

Human Factors 
National Aeronautics and Space 

Administration 

Alan 1. Meyrowitz 
Scientific Officer 
Office of Naval Research 

J.A. Sears 
Program Manager 
Defense Advanced Research Pro 

Agency 
Information Science Technology 

Randall Shumaker 
Director, Navy Center for Appli! 

Research in Artificial Intelligei 
Naval Research Laboratory 

Vincent Sigillito 
Program Advisor for Artificial 

Intelligence and Computer Sci 
Air Force Office of Scientific 

Research/Mathematic Departm 

David Southworth 
Technical Area Manager for 

Computing Technology 
Office of Naval Technology 

Gregory E. Swietek 
Special Assistant for Artificial 

Intelligence 
Headquarters, Air Force System 

Command/Mission Critical Co: 
Technology Division 

Workshop: Social Securit 

Hale Champion, Chair 
Executive Dean 
John F. Kennedy School of Gove 
Harvard University 

Eileen Appelbaum 
Professor of Economics 
Temple University 

Frank DeGeorge 
Deputy Inspector General 
U.S. Department of Commerce 

Renny DiPentirna 
Deputy Associate Commissioner 
Office of Systems Integration 
Social Security Administration 

Richard W. Eckert 
Director, Division of Data 

Administration 
Social Security Administration 

John Gessford 
Professor 
Information Sciences 
Claremont Graduate School 

Mark Hardy 
Booz Allen 

John D. Harris 
Special Assistant to the Presiden 
American Federation of Goverm 

Employees 
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J.A. Sears 
Program Manager 
Defense Advanced Research Projects 

Agency 
Information Science Technology Office 

Randall Shumaker 
Director, Navy Center for Applied 

Research in Artificial Intelligence 
Naval Research Laboratory 

Vincent Sigillito 
Program Advisor for Artificial 

Intelligence and Computer Science 
Air Force Office of Scientific 

Research/Mathematic Department 

David Southworth 
Technical Area Manager for 

Computing Technology 
Office of Naval Technology 

Gregory E. Swietek 
Special Assistant for Artificial 

Intelligence 
Headquarters, Air Force Systems 

Command/Mission Critical Command 
Technology Division 

Workshop: Social Security 
Hale Champion, Chair 
Executive Dean 
John F. Kennedy School of Government 
Harvard University 

Eileen Appelbaum 
Professor of Economics 
Temple University 

Frank DeGeorge 
Deputy Inspector General 
U.S. Department of Commerce 

Renny DiPentima 
Deputy Associate Commissioner 
Office of Systems Integration 
Social Security Administration 

Richard W. Eckert 
Director, Division of Data 

Administration 
Social Security Administration 

John Gessford 
Professor 
Information Sciences 
Claremont Graduate School 

Mark Hardy 
Booz Allen 

John D. Harris 
Special Assistant to the President 
American Federation of Government 

Employees 

Ed Howard 
Public Policy Coordinator 
Villers Foundation 

Jed Kee 
Professor of Public Administration 
The George Washington University 

Ken Laudon 
Professor 
Educational Fund for Individual Rights 

Paul Light 
Director of Studies 
National Academy of Public 

Administration 

Roger McDonnell 
Assistant to the Commissioner for 

Systems 
Social Security Administration 

Raymond N. Palombo 
Director, Human Resources Planning 
J.C. Penney, Inc. 

Peter Poetker 
Program Manager, Software 

Engineering 
Social Security Administration 

David Schwartz 
Deputy Division Director 
Retirement and Survivor Benefits 

Division 
Social Security Administration 

Nancy Shor 
Executive Director 
National Organization of Social 

Security 

Arthur Simermeyer 
Acting Deputy Commissioner for 

Systems 
Social Security Administration 

James Strassberger 
Steward 
American Federation of Government 

Employees 

Eileen Sweeney 
Staff Attorney 
National Senior Citizens Law Center 

Alan Westin 
President 
Educational Fund for Individual Rights 

Workshop: Supercomputers 
Kent K. Curtis 
Director 
Division of Computer Research 
National Science Foundation 
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James Decker 
Acting Deputy Director 
U.S. Department of Energy 

Sidney Fernback 
Consultant 
Control Data Corp. 

Robert Gillespie 
Consultant 
Gillespie Folkner & Associates 

Paul Schneck 
Director 
Supercomputer Research Center 
Institute for Defense Analysis 

Jacob Schwartz 
Director 
Division of Computer Sciences 
Courant Institute of Mathematical 

Sciences 
New York University 

Joe Wyatt 
Chancellor 
Vanderbilt University 

Science, Ielucatlon, anel Transportation Program 

Transportation of Hazardous Materials 
Advisory Panel 

John W. Barnum, Chair 
Attorney 
White & Case 

Garnet Bernhardt 
Supervisor 
Colerain Township 
Cincinnati, OH 

Keith J. Bunting 
Manager 
Distribution, Government, and Public 

Affairs 
Dow Chemical Co. 

Robert A. Christman 
Vice President, Purchasing 
Mobay Chemical Corp. 

John Cooper 
Manager of Waste and Transportation 
Illinois Department of Nuclear Safety 

Richard E. Cunningham 
Director, Fuel Cycle and Material 

Safety Division 
Nuclear Regulatory Commission 

Ed Dietz 
Manager of Barge Transportation 
Union Carbide Corp. 

Edward S. Ford 
Senator 
General Assembly 
Commonwealth of Kentucky 

Roger Kasperson 
Center for Technology, Environment 

and Development 
Clark University 

Kevin Kenzenkovic 
City Manager 
Slater, MO 

Charles N. Lovinski 
Corporate Manager for Restricted 

Articles 
Federal Express 

Charles H. Mayer 
Vice President, Nuclear and Hazardous 

Materials Division 
Tri-State Motor Transit Co. 

Warren Owen 
Executive Vice President 
Duke Power Co. 

Paul Remick, Jr. 
Distribution Advisor 
Exxon USA 

Cathy Reynolds 
Councilwoman-at-Large 
City of Denver 

Alan I. Roberts 
Director 
Office of Hazardous Materials 

Transportation 
U.S. Department of Transportation 

Raymond D. Scanlon 
Economic Development Department 
The Port Authority of New York and 

New Jersey 

William R. Teer 
Vice President 
Transnuclear, Inc. 

A.D. Williams 
Director of Environmental and 

Mechanical Engineering 
Union Pacific Railroad 

Demographic Trends and·the Scientil 
and Engineering Work Force 

Advisory Group 

Jerrier A. Haddad 
Consultant 
National Research Council 

Lee Hansen 
Professor 
Department of Economics 
University of Wisconsin 

Lilli S. Hornig 
Executive Director 
Higher Education Resource Services 
Wellesley College 

Luther S. Williams 
President 
Atlanta University 

Dael Wolfle 
Professor 
Graduate School of Public Affairs 
University of Washington 

The Regulatory Environment for Seien 
Advisory Group 

Harvey Brooks, Chair 
Benjamin Peirce Professor of 

Technology and Public Policy 
Harvard University 

Diana Dutton 
Professor 
Health Services Research 
Stanford University School of Medici 

Harold P. Green 
Associate Dean for Post J.D. Studies 
The National Law Center 
George Washington University 
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OTA Act 

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

October 13, 1972 

go get 
'ro establish an Omt'e of TechnololY A811e88ment for the Conlre811 118 an ald In 

the ldentUlcation and consideration of exl8t1nl and probable Impacta of te<'h· 
nolollcal application; to amend the National ScIence Foundation Act of 
19M; and for other purpoees. 

Be it enacted by the Senate and HOUle of Re~entativu 01 the 
United States of America in Oongrus 48sembled, That this Act may 
he cited I\S the "technology Assessment Act of 1972". 

FINDINGS AND DECLARATION OF PUJIP08E 

SEC. 2. The Congress hereby finds and declares that: 
(a) As technology continues to change and expand rapidly, its 

applications are-
(1) large and growing in scale; and 
(2) increasin~ly extensive, pervl\Sive, and critical in their 

impact, beneficIal and adverse, on the natural and social 
environment. 

(b) Therefore, it is essentinl that, to the fullest extent possible, the 
"onsequences of technological a,Pplications be anticipated, understood, 
and considered in determinatIOn of publit' pdicy on existing and 
t'merging nationnl problems. 

(c) The Congress further finds that : 
(1) the Federnl a~ncies presently responsible directly t{) the 

Congress nre not designed to provide the legislative branch with 
adequate and timely information, independently develoJ>6d, 
r-elatin)! to the potential impact of t.echnological applicatIons, 
nnd 

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

(d) Accol'dingly, it is lleceSSlLry for the Ccng-ress t<>-
(1) equip itself with new and effective mel\llS for securing 

competent, unbiased information concerning the physical, bio­
IGgical, economic, SOcilll, lind political effects of such applicat.ions; 
Imd 

(il) utilize this information, whenever uppropriate, I\S one 
faetcr ill the legislative assessment of matters pendinjl; before the 
Congress, pnrticu!nrly in those instances where the Federal Gov· 
ernment mlly be culled upon to consider support for. or manaj1;l!· 
mcnt or l-egulntion of. terhnologit'1I1 applit'lltions. 

t:MTAIII.lKHlIF.N1' OF TIU: nt'FICF. OF TECHNOlAlGY A8SE88MENT 

~it:c. :i. (a) Inal.'cordancl' with thl' findings Ilnd declaration of pur· 
po!II' in St'ction il. thel'l' is ht'l'l'by cl't'att>d the Office of Technology 
Assessment (hereinafter referred to as the "Office") which shall be 
within and r-es,)onsible to thl' legislativt> branch of thl' Government. 

(b) The OfficI' shall consist of a Tpchnology ASSt'ssmpnt Board 
(hereinafter referred to as the "Bollrd") which shall formulate and 
pr'omulgatl' tlU' polit'il'sof the OfficP., and a Director who shall carry 
Ollt !lllch polici'l's and administt'l' the ojX'l'&tions of the Office. 

(c) Thl' basit' function of thp Officp shall hi' to provide t'arly indica· 
tions of tht' pl'obabll' hl'neficial and adverse impacts of the appliea· 
t.ions of tl'chnology and to devplop ot.hpl' coordinatt' information which 
may assist thl' ('ongr·l'ss. Til carrying Ollt snch function, thl' OfficI' 
shall : 

(1) identify existing OJ' pr·ohahl .. impacts of tl'('hllolo~,,' Clr 
t .. chnolo¢cal programs; . 
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(:l) where possible, ascertain cause-and-effect relationships; 
(3) identify alternative technological methods of implementing 

"pecific 'p'rograms; 
(4) Identify alternative programs for achieving requisite 

jCO&lsj 
(5) make estimates nnd comparisons of the impacts of alterna-

tive methods and programs j . 

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

(7) identify areas where additional resesrch or date collection 
is required to provide adequate support for the assessments and 
estimates described in paragraph (1) t.hrough (5) of this sub­
section j and 

(8) undertake such additional associated activities as the 
I\ppropriate authorities specified under subsection (d) ma'y direct. 

(d) Assessment I\Ctiviti~.s undertaken by the Office may be mitiated 
llpon the request of : 

(1) the chairman of any stending, sIMlCial, or select committee 
of either House of the Congress, w of any joint committee of 
the Congress, acting for himself or at the request of the ranking 
minority member or a majority of the committee members; 

(2) the Board j or . 
(3) the Director, in consultntion with the Board. 

(tl) As.qesgments mRde by the Office, including informRtioll, sur­
veys, studies, reports. and findings related thereto, shall be made 
available to the initiating committee or other appropriate commit­
tees of the Congress. In addition, any such information, surveys, 
studies, reports, and findings produced by the Office may be made 
aVJlilRble to the public except whe~ 

(1) to do so would violate security statutes; or 
(2) the Board considers it necessary or adviaable to withhold 

such information in accordance with one or more of the numbered 
paragraphs in .section 11112(b) of title II, United ~tates Code. 

TECHNOLOGY ASSESSMENT BOARD 

SEC. 4. (a) The Board shall consist of thirteen members liS follows : 
(1) six Members of the Senate, appointed by the President 

pro tempore of the Senate, three from the majority party and 
three from the minority party ; 

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

(3) the Director, who shall not be a voting member. 
(b) Vacancies in the membership of the Board shall not affect the 

power of the remaining members to execute the functions of the Board 
and shall be filled in thl' Sl\me maimer as in the case of the original 
appointment. 

(c) The Board shal1 select a chairman and a vice ~hainnan from 
I\monp: its members at the beginninll( of each Congress. The vice chair­
man shall act in the place and stead of the chairman in the absence of 
the chairman. The chRirmanship and the vice chairmanship shall 
alternate between the &nate Rnd the House of Representatives with 
each CoIl$ml88. The chairman durinp: each even-numbered Congress 
shall be selected by the Members of thl'! House of Representatives on 
th., Board from "monlZ" their number. Thl'! vicp chairmlln durinp: each 
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Congress shall be chosen ill the same manner fl"Om thllt House of 
COngress other than the Honse of Congress of which the chairman is 
a Member. 

(d) The Board is authorized to sit lind act at such places and times 
during the sessions, recesses, and adjourned periods of Congress, and 
upon a vote of a majority of its members, to require by subpena. or 
otherwise the attendance of such witnesses and the production of suoo 
books, papers, and documents, to administer such oaths and affirma­
tions, to take such testimony, to procure such 'printing and binding, 
and to make such expenditures, as it deelPs adVlBable. The Board may 
make such rules respecting its organization and procedures as it deems 
necessary. except that no recommendation shall be reported from the 
Board unl~5S a majority of th~. Board assent. Subpenu may be issued 
over the signatl1re of the chairman of the Board or of any voting mem­
ber designated by him or by the Board, a.nd may be served oy such 
person or persons IlS mllY be designated by such chairman or member. 
The chairman of the Board or .lIlly "otinp: member thereof may 
IIdminister ORII1S or affirmatiQlls to witnesses. 

»IRY.('TUR .\X1> 1>F.1't-rY IlIR}~CTOR 

SEC. 6. (a) The Director of the Office of Technolog'· AS8t'ssrn~llt 
~hall be appointed by the Board and shall serve for a term of six 
years unless sooner removed by the Board. He shall receiv~ basic pav 
lit the rate provided for level III of the Execntivp. &hednle under 
:!ection 5314 of title 5. United StaIP.s Code. 

(b) In addition to the powers and dnties vested in him by this Act. 
the Director shall ex~rcise snch powers and duties liS may bt- delegated 
to him by the Board. . 

(c) The Director ma~· Ilypoint with the Ilpproval of the Board, a 
Deputy Director who shal perform such fundions as the Directol" 
may prescribe and who shall ~ Acting Director during the absence 
or incapacity of the Directol' or in the event of a vacancy in the office 
of Director. The Deputy Director shan receive b!\Sic pay at the rate 
provided for level IV of the Executive Schedule undpr set'tion !llll!l of 
title 3. United States Code. 

(d) Xeither the Director nor the Deputy Director shall engage in 
lIIIy other business, vocation, or employment than that of serving as 
such Director or Deputy Director, as the case may be; nor shall the 
Director or De'puty Director, except with the approval of the BOftrd, 
hold any office m, or act in any capacity for, any orll:1lJlization, agency, 
or institution with ,vhich the Offic.e mab.~ Rny ronh"lI"t. or other 
RrranjZl!ment. under t.his Act .. 

AUTHORITY OF TJlE C)J'FU'}: 

SEC. 6. (a) The Offic~ shall have the Iluthority, within the limits of 
Rvailable appropriations, to do all things n~~ssary to carry out the 
provisions of this Act. including. but without ~ing limilPd to, thp. 
lIut.hority !()- . 
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.8~6~S~'A~'~.~800~ ______ ~~~~ 
- Clr posst'8lIion or any political subdivi8ion thereof, or with any 
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person, finn, association, corporation, or educational institution, 
with or without reimbursement, without performance or other 
bon~ and without regard to section 3700 of th ... Revised Statutes 
(41 u .S.C. 5) j 

(3) make advance, progress, and other paymt'nts which relate 
to technology a&.oessment without re~rd to the provisions of 
section 3648 of the Revised Statutes 31 U.S.C. 529); 

(4) accept md utilize the services 0 voluntary and uncompen-
sated personnel necessary for the conduct of the work of the OJIice 
I&Dd provide transportation and 8Ubsistence as authorized by 
section 6703 of title 5, United States Code, for persons eerving 
without compensation· 

(5) acquire by pu~ase, lease, loan, or gift, md hold and dis· 
poee of by sale, .lease, or loan, real md personal property of all 
kinds necessary for or resulting from the exercise of authority 
granted by thIS A.ct; md 

(6) t>rescribe 8uch rules and regulations as it deems necessary 
governmg the operation md orgaruzation of the OJIice. 

(b) Contractors md other parties entering into contracts md other 
.rrangements under this section which involve costs to the Government 
shall maintain such books and related records as will facilitate an eJl'ec· 
tive audit in such detail and in such manner as shall be prescribed by 
the OJIice, and 8uch books and records (and related documents and 
papers) shall be available to the qffice and the 9Omptroller ~eral 
of the United States, or any of their duly authonzed representatives, 
for the 'purpose of audit and examination. 

(c) The 0JIice, in carry~ ou~ the provisions of th.i~ ~ct, ehall not, 
itsell operate any laboratones, pilot plants, or test faClhtleB. 

(d) The OJIice is authorized to secure directly from any executive 
department or a~cy information, suggestions, . estima~ stati~ice, 
.nd technical assistance for the .purpose of carrymg out Its runctll?ns 
under this Act. Each such executive department or agency shall furnISh 
t.he infonnation, suggestions, estimates, statistics, and technical 
l188istance directly to the Office upon its request. 

«(') On request of the Office, the head of any executive department or 
!&gency may detail, with or without reimbursement, any of its person­
lIel to assist the Office in carrying out its functiollil under this A.ct. 

(f) The Director shall. in I&COOroance with such policies as the Board 
shall prescribe, appoint and fix the com~neation of such 'personnel as 
may 00 necessary t., ~Arry out. the proVisions of this Act .. 

EliTABLl8HHENT OJ" THE TECHNOLOGY A88E88KENT ADVISORY COUNCIL 

SEC. 7. (a) The Office shall establish a Technology Assessment 
Ad\·isory Coullcil (hereinafter referred to as the "Counc.il") . The 
('{)uncil 'shall be composed of the following twelve members: 

(1) tt'n members from the public, to be appointed by the Board. 
who shall be persons ~minent in one or more fields of the physical, 
biological. or social sciences or engineering or experienced in the 
.dministration of technological activities, or who may be judged 
'lualified on th ... basis of ~ontributions mad~ to educational or pub­
he activities; 

(2) the Comptroller General j and 
(3) the Director o.f the Conp<>seional Reeearch Service of the 

T ..ibrary of C',ongress. 
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(h) Th~ Counl·il, u)lOn request by the Board, shall-
(1) review and make recommendations to the Board on activ­

ities undertaken by the OftIce or on the initiation t·hereof in 
IWcordance with section 3 ( d) ; 

(2) review and make recommendations to the Board on the 
lindings of any aseessment made by or for the OftIce;and 

(3) undertake 811ch additional nolatl'd tasks 8S thl' Board may 
direct. 

(c) The Council t by majority vote, shall elect from ita members 
appointed under Bubllection (a) (1) of thiB section a Chairinan and a 
Vice Chairman, who shall serve for IUch time and under such condi­
tions as the Council may prescribe. In the absence of the Chairman, or 
in the event of his incapacity, the Vice Chairman Bhall act as 
Chairman. 

(d) The term of office of each member of the Council a:{'pointed 
under subsection (a)( 1) shall be four yeare except that any such 
member appointed to lUt a vacancy occurring prior to the expiration 
of the term for which hie predecessor was app<linted ahall be appointed 
for the remainder of such term. N 0 ~raon shall be appointed a member 
of the Council under Bubsection (a) (1) more than twice. Terms of the 
mem\lers appointed under Bubsection (a) (1) shall be staggered 80 as 
t~ establisli a rotating memoorahip aooording to such method as the 
Board may devise. 

(e) (1) The members of the Council other than those appointed 
lmder 8ubsection (a) (1) 8hall receive no pay for their services &8 
members of the Council. but shall be allowed necessary travel expenses 
(or, ill the altenl&6ve, mileage for lise of privately owned vehicles 
and a per diem in lieu of BUbsistence at not to exceed the rate prescribed 
in sections 5702 and 5704 of title II, United States Code), and other 
necessary expenses incurred by them in the performance of duties 
vested in the Council. without rejl'ard to the proviBions of subchapter 1 
of chapter 117 and section 11731 of tit I" 11. U niW States Code, and regula­
tions promulgated thereunder. 

(2) The members of the C{)uncil appointed under Bubsection (a) (1) 
shall receive compensation for each day engaged in the actual per­
fonnance of duties vested in the C{)uncil at rates of pay not in excess 
of the daily equivalent of the hilChest rate of basic pay set forth in the 
('rtmeral SChedule of section 11332(a) of title II, United States Code. 
and in addition Bhall be reimbursed for travel. Bubsistence. lind other 
necessary expenses in the InIl.'Iner provided for other ml'.mbers of th4' 
(',ouncilund.,r parap:raph (1) of this subsection. 

VTn.IZATlON .... THP. UIIURY 0 .. U)NIIRDIS 

·SEC. tI. (a) To (''lI.I'ry out the objectives of this Act, the Librarian of 
\ 'ongress is authorized to ma.ke available to the OftIce such services and 
II88istance of the Conjrl'l\88ional R4'aeareh St-rviu. as may be appropri­
Mte and feasible. 

(b) Such IIIIrvicea and &88istlUl~'il ma.de Il vailable to the Office shall 
include, but. not be limited to!" 81\ of the services and &88istanoe which 
t.he Congressional Real-arch :-;ervire is otherwise 8uthorized te pro­
,·ide to the Congress. 

(c) Nothing in this section shllll Riter ot' modify any services or 
''I!Sponsibilities, other than those perfonned for the 0ftIce, which thl' 
ConjlTl'Mionlll R_ ... ·h ~r\·i( .... under IR\\"" perfonnR for or on behalf 
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of Ihe ('onj!'ress, The Libnll'ian is, however, lIuthorizpd to establish 
within the ('{)Ilg-ressional Research Service such additional divisions, 
j!'roups, or oil,er organizational entities as may hf' necessary to carry 

. out. the pu rJ?OSl' of I h is Act. 
(d) &rvlces and assistance made aVRil able to the Office by the Con­

gressional Research Service in accordance with this section may be 
provided with or without reimbursement from funds of the Office, as 
a~reed upon by the Board and Ih, Librarian of ('onj!'ress, 

UTILIZA'rIOS O}o" Til}; Gt:~n:RAL Accn'lf:STI~G OFFI(,": 

SEC, II. (a) Financial and administrative ~vices (including thOSP 
I'plated to budgpting. accounting, financial reporting, personnel, and 
p,'ocurement) and. such other services as may be appropriate shall hf' 
p,'ovidpd the Office by the General Accounting Office. 

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

(c) Nothing in this section shall alter Or modify any services or 
''t'sponsibil ities. other than those performed for the Office, which th, 
General Accounting Office under' law performs for Or on behalf of the 
Congress, 

(d) Set'vict's and assistance mude available to the Office by the Gen­
Hal Accounting Office in accordance with this section may hf' provided 
with Or without reimbursement ft'om funds of the Office. as agreed 
llpon by the Roard and the Comptroller General. 

('(HIRl>lNATIO:S WITH Tin: NATIONAL 8(,U;SCE FOUXI>ATIOS 

::h;c.lO. (a) The Office shall maintain a continuing lillison with the 
Xational Science Fuundation with respect to-

(l) grants and contracts formulated or activated by the Foun­
dation which are for purposes of technology assessment; and 

(2) the promotion of coordination in areas of technology assess­
ment, and the avoidance of unnecessary duplication or overlapping 
of reseal'ch activities in the development of technology assessment 
techniqu~s and prO<Trams. . 

(b) Section 3(b) of tYle ~ational Science Foundation Act of 1960; 
liS amended (42 U.S,C, 1862 (b» , is amended to read as follows: 

"(b) The Foundation is authorized to initiate and sUJ;>port. specific 
S('ientific activitiQS in connection with matters relating to mterna'ional 
('oope.ration, national security, and the .. Weets of scientific applications 
upon society by making contracts or other arranj..'1lments (mcluding 
grants, loans and other fOt'ms of assistance) for the conduct of such 
nctivities. \'~en initiated or supported pursullnt to requElSts made by 
uny other F"deral department or agency, including the Office of Tech­
nology Assessment, such activities shall be financed whenever feasible 
from funds transfel'l'ed to th.· Foundation by the re.questing official as 
provided in section 14(g), and any such activities shall be unclassified 
lind shall he identified by the Foundation as heinj!" undprtaken at tht> 
,'equest of the uppl'Oprillte official." 

.\NS'tT.o\r ... R}:PORT 

~.:('. 11. The Ofti('e shull submit to the ('ong''t'ss Iln annual l't'po,t 
,,·hich shall include. but uot be limited to, an evaluation of technolo/(v 
nssessment techniques .nnd identification, insofar ns may be feasibl':. 
of technoloj!"ical areas and p,'ogmms "('quif'inj! futlfJ't' analysis. Such 
"('llO,t shnll he submitted nol IntI'" thun ~farch 1" of each yell". 
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APPROPRIATION8 

SEC. 12. (a) To enable the OfIice to carry out its powers and duties, 
there is hereby authorized to be appropriated to the Office, out of any 
money in the Treasury not otherwise appropriated, not to exceed 
$6,000,000 in the aggregate for the two fiscal years ending June 80, 
1973, and June 30, 1974, and thereafter such sums as may be necessar;r. 

(b) Approl?riations made pursuant to the authority provided In 
subsection (a) shall remain available for obligationl for expendi­
ture, or for obligation and expenditure for such periO<1 or periods as 
may be specified in the Act making such appropriations. 

Approved October 13, 1972. 
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