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FOREWORD

This country was founded with a conviction that science and government
are necessarily intertwined. The Founders' dedication to empiricism is
exemplified in the Constitution's delegation to Congress of the power to
advance science and technology through the issuing of patents. In the words
of a modern scholar, "the importance of science was elevated for the first
time in history to a position of authoritatively providing answers to ques-
tions of public policy."1 Of late, this American faith in science has collided
with what Alexis de Tocqueville termed our "legal habit," a certain litigious-
ness inherent in our commitment to individual rights and privileges. The
result has been increasing friction between science and the law.

Since World War II, the government's involvement in science and
technology has grown enormously. One aspect of this growth has been the
creation of institutions to support both the executive and the legislative
branches when they are called upon to make decisions on S&T matters. Even
though our "legal habit" means that many of the most significant issues
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6 SCIENCE AND TECHNOLOGY IN JUDICIAL DECISION MAKING

involving science emerge initially in our courts, the judiciary has received
little external assistance and support.

From the outset, the Carnegie Commission on Science, Technology,
and Government recognized that unique and important issues are raised
by judicial decision making that involves scientific matters and that the
judiciary receives too little interdisciplinary advice on how to respond to
the challenges posed by the increasing intersection of science and the courts.
For this reason, we consider the work of this task force to be among the
most important undertakings of the Commission.

As Chief Justice Rehnquist's 1992 year-end report on the federal
judiciary makes clear, isolation from different perspectives harms the judi-
ciary and, in turn, all of us. At this historic moment, open communication
and closer cooperation between branches is essential if the judiciary is to
discharge its responsibilities effectively. In the case of S&T issues in the courts,
such cooperative efforts must also reach out to members of the science and
technology community.

We are pleased that the Task Force has been able to undertake a
variety of initiatives to facilitate the interbranch and interdisciplinary dia-
logue that is necessary to ensure better judicial decision making on S&T
issues. The Federal Judicial Center project described in this report marks
a new era of cooperation, one that we believe will demonstrate the utility
and viability of efforts to assist the judiciary in its adjudication of S&T matters.

Our country's faith in science and its commitment to judicial res-
olution of disputes ensure that the judiciary will continue to be called upon
to decide questions on the frontiers of science; these questions will arise
in cases that raise profound social, economic, and public policy concerns.
The time has come to give the judiciary the support it needs to perform
this difficult task.

We wish to thank the Task Force on Judicial and Regulatory Decision
Making and particularly its chair, Helene Kaplan, for their outstanding work.

William T. Golden, Co-Chair
Joshua Lederberg, Co-Chair



PREFACE

This report of the Carnegie Commission on Science, Technology, and Gov-
ernment was prepared by its Task Force on Judicial and Regulatory Decision
Making. The Commission was established in 1988 to assess the mechanisms
by which each branch of government incorporates scientific and technolog-
ical knowledge into its decisions and to propose improvements in process
and organization. From its inception, the Commission recognized that the
judiciary warranted special examination, and in early 1989 the Commission
formed the Task Force to study this key aspect of governmental decision
making. The Task Force appreciates the encouragement and support of its
efforts by David A. Hamburg, President of Carnegie Corporation of New
York, and of William T. Golden and Joshua Lederberg, co-chairs of the
Commission.
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The members of the Task Force were

Helene L. Kaplan, Chair Joseph G. Perpich
Alvin L. Alm Paul D. Rheingold
Richard E. Ayres Maurice Rosenberg
Sheila L. Birnbaum Oscar M. Ruebhausen
Stephen G. Breyer Pamela Ann Rymer
Harry L. Carrico Irving S. Shapiro
Theodore Cooper William K. Slate, II
Douglas M. Costle Patricia M. Wald
E. Donald Elliott Jack B. Weinstein
Kenneth R. Feinberg
Robert W. Kastenmeier Margaret A. Berger,
Donald Kennedy Senior Consultant
Francis E. McGovern Steven G. Gallagher,
Richard A. Merrill Senior Staff Associate
Richard A. Meserve David Z. Beckler,
Gilbert S. Omenn Senior Advisor

The Task Force held its first meeting in November 1989, and nu-
merous subgroup, committee, and task force meetings have taken place since
then. Its first initiative in 1989 was to assist the Federal Courts Study Com-
mittee, which had just been established by Congress with members appointed
by the Chief Justice of the United States, to survey the state of the federal
judiciary. The Federal Courts Study Committee's final report in 1990 reflected
several important issues raised by the Task Force. Acting on that report, the
Judicial Conference of the United States acknowledged the increasing im-
portance of economic, statistical, and natural and social scientific data in
both routine and complex litigation and called upon the Federal Judicial
Center to conduct a comprehensive examination of how courts handle com-
plex scientific and technological issues.

Cooperative efforts, initiated by the Task Force with the Federal Judicial
Center, culminated in a pilot project within the Federal Judicial Center to
create a Science and Technology (S&T) Resource Center as an institutional
base for examination of judicial management of S&T issues. The project
will complete, disseminate, and maintain a S&T manual for federal judges;
develop science and technology components for judicial education pro-
grams; identify needed research and planning to improve the judiciary's
ability to handle S&T information; and engage the scientific and technical
communities in these activities. The Task Force is deeply grateful to Judge
William W. Schwarzer for his outstanding leadership of the Federal Judicial
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Center, which has made it possible for this important initiative to become
a reality.

The Task Force has also undertaken cooperative activities with the
scientific community. These include an ongoing project with the Federal
Judicial Center to prepare model protocols for judges that seek to disaggre-
gate the complex issues surrounding scientific or technical evidence. In
addition, the Task Force is providing assistance to other interdisciplinary
efforts to examine and improve judicial decision making with regard to S&T
issues: the ABA/AAAS National Conference of Lawyers and Scientists'
examination of the issues surrounding court-appointed S&T experts; the
Brookings Institution's plans to convene an Interbranch Symposium on Risk
Management in 1993; and the RAND Institute for Civil Justice's prepara-
tion of a model of mass tort litigation.

In December 1992, the Commission filed an amicus curiae brief
in a case before the Supreme Court of the United States. This brief, which
builds on the work of the Task Force, concerns the standards for admissibility
of S&T expert testimony. It proposes an integrated approach to scientific
evidence that acknowledges and respects both the special expertise of science
and the judge's responsibility to declare law. None of the judicial members
of the Commission or the Task Force participated in any way in the decision
to file a brief or in crafting the argument to present to the Court.

The brief and this final report were drafted principally by Margaret
A. Berger, Senior Consultant to the Task Force. Her comprehensive knowl-
edge of the issues and extensive practical experience have been of invaluable
assistance to the Task Force throughout its deliberations. The Task Force also
wishes to acknowledge with appreciation the editing of the manuscript by
Jeannette L. Aspden and the fine contribution to this report of John Bender,
Elizabeth H. Esty, Mark Schaefer, and others from within and outside the
Commission. Finally, the Task Force expresses its gratitude to Commission
staff members David Z. Beckler and Steven G. Gallagher, whose ideas, un-
failing commitment, and energy were indispensable to the success of the
Task Force.

This report was endorsed by the Task Force and adopted by the Com-
mission at its meeting on November 30, 1992.





EXECUTIVE SUMMARY
BACKGROUND, FINDINGS, AND RECOMMENDATIONS

The courts' ability to handle complex science-rich cases has recently been
called into question, with widespread allegations that the judicial system
is increasingly unable to manage and adjudicate science and technology
(S&T) issues. Critics have objected that judges cannot make appropriate de-
cisions because they lack technical training, that jurors do not comprehend
the complexity of the evidence they are supposed to analyze, and that the
expert witnesses on whom the system relies are mercenaries whose biased
testimony frequently produces erroneous and inconsistent determinations.
If these claims go unanswered, or are not dealt with, confidence in the judiciary
will be undermined as the public becomes convinced that the courts as now
constituted are incapable of correctly resolving some of the most pressing
legal issues of our day. There may be calls to replace the current system with
new institutions and procedures that appear to be more suited to the de-
mands of science and technology.

From the beginning of its work, therefore, the Task Force recognized
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the importance of obtaining as much information as possible about the
handling of S&T issues by our courts. Its focus was primarily on the federal
judiciary because of the advantages of studying and interacting with one
system rather than fifty, and because many of the most pressing problems
raised by science-rich cases are readily apparent in the federal courts, which
have often been the forums of choice for toxic tort litigation involving such
substances as Agent Orange, asbestos, the Dalkon Shield, and Bendectin.
The Task Force has, however, also discussed these issues with state judicial
systems through such organizations as the State Justice Institute and the
National Center for State Courts.

We hope that the activities of the Task Force will counter the current
uneasiness about judicial decision making with regard to scientific and tech-
nological issues. Our investigations have shown that, although there are prob-
lems with the handling of complex S&T issues, these difficulties are man-
ageable within the present adversarial process. Indeed, many of the criticisms
directed at the operation of our court system arise—quite understandably—
from misperceptions about the differing methodologies and goals of science
and law, and from the consequent failure to comprehend the diverse roles
and expertise of "judge," "juror," and "scientist."

SCIENTIFIC "FACTS" AND THE JUDICIAL SYSTEM

Scientists view their work as a body of working assumptions, of contingent
and sometimes competing claims. Even when core insights are validated
over time, the details of these hypotheses are subject to revision and refine-
ment as a result of open criticism within the scientific communities. Sci-
entists regard this gradual evolution of their theories through empirical testing
as the pathway to "truth." In the legal system, however, all of the players
are forced to make decisions at a particular moment in time, while this sci-
entific process is going on. Given the indeterminacy of science, how can
the judicial system make the best use of a scientific "fact"? This question
is at the core of the Task Force's efforts.

RECENT DEVELOPMENTS

Recent developments in both law and science have conspired to bring in-
creasingly complex scientific issues before the courts for resolution. In par-
ticular, the dramatic growth in toxic torts and environmental litigation has
put new pressure on the legal system, which is simultaneously being asked
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to adjudicate issues on the cutting edge of science and to develop theories
of substantive law. This pressure is intense because of the large numbers
of people that are involved and the profound social, economic, and public
policy concerns that these new legal claims raise. The research of scientists
working at the frontiers of human knowledge has become relevant in routine
criminal cases; DNA testing, for example, has brought sophisticated science
into the courtroom.

The growing prominence of science in the courtroom has exacer-
bated criticism of the courts' management and adjudication of S&T issues.
Some allege that "junk science" is flooding the courtroom through the testi-
mony of "experts," whose primary qualification is their willingness to testify
in support of their client's position. As a result of these and similar concerns,
there have been calls to remove certain categories of cases from the judicial
system altogether. While some commentators believe that current legal pro-
cedures must be overhauled to deal with these abuses, others go even further
in suggesting that the courts, dependent as they are on lay judges and juries,
are incapable of properly resolving issues that turn on abstruse principles
of epidemiology, toxicology, or statistics. Still others claim that the volume
of litigation, as for instance in the cases arising from the use of asbestos,
threatens the traditional model of individualized decision making. Given
our judicial resources, it may be impossible to treat each case separately.

Our examination of the cases leads to the conclusion that, although
such dissatisfaction does exist, many of the concerns expressed are greatly
exaggerated. On the basis of reported decisions, it does not appear that the
federal courts are being inundated with fringe science. Reported cases, of
course, represent only the tip of the iceberg. The vast majority of cases ter-
minate without opinion and without a trial, and there are few data available
on how problems in handling S&T issues might have had an impact on
settlements or discontinued suits. Misperceptions may become reality if
settlements are driven by concerns about the courts' ability to reach con-
sistent results. The Task Force's work to date and its recommendations, which
seek to improve the system's ability to handle scientific evidence, should
lead to better adjudications.

IMPROVING THE SYSTEM: NEW PROCEDURAL AND
EVIDENTIARY MECHANISMS, EDUCATION, AND
INSTITUTIONAL SUPPORT

Science is entering the courtroom more and more every day, and we believe
that the courts' ability to handle S&T issues can be improved. Many of the
tools to assist the judiciary already exist —it remains to encourage and assist
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judges to use them. Greater understanding of process, both the process of
science and the process of managing complex evidence, is key to this en-
deavor. Accordingly, judicial education and the creation and dissemination
of an S&T reference manual for judges are the twin pillars of our process
recommendations.

The lack of institutional support for the judiciary must also be ad-
dressed when assessing ways to improve the courts' ability to resolve S&T
issues. Unique among the branches of government, the judiciary has no
ready recourse to outside assistance in its attempts to understand issues of
science and technology. The Task Force believes that this situation can be
ameliorated by creating more extensive and formal institutional ties between
the S&T and judicial communities. These institutional recommendations,
designed with the needs of the adversarial system in mind, should encourage
increased dialogue between judges and scientists, to help scientists gain an
understanding of the legal system and to assist judges in their understanding
of the objectives and process of science.

THE FEDERAL JUDICIARY-OPPORTUNITY FOR INNOVATION

This is a particularly opportune moment to undertake an examination of
judicial decision making on S&T matters in the federal judiciary and to sug-
gest improvements. A sizable group of judges will undoubtedly be taking
office within the year, so it is important to have S&T educational materials
ready for incorporation into the initial judicial educational materials those
new appointees will receive.

At the same time, new kinds of S&T cases are entering the courts
in large numbers before science has adequately explored the issues involved.
Recent developments, such as the FDA review of silicone implants, the alle-
gations about repetitive stress injury, and the concern that cellular phones
may cause brain tumors underscore the potential for the sudden emergence
of new categories of mass tort cases. And any new mass tort boom is likely
to fuel further public discontent with the judiciary's role in adjudicating
S&T matters. Wisdom counsels action now.

MAJOR FINDINGS OF THE TASK FORCE

The Task Force's efforts to study the courts, which are discussed in more
detail below, have yielded some new insights into the judicial system's treat-
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ment of S&T issues. In the course of its investigation, the Task Force con-
sidered the data that are currently available, reviewed the literature of legal
commentators, held discussions with members of the legal and scientific
communities, and commissioned new studies. In order to appreciate the
rationale for the recommendations which follow, it is useful to review the
Task Force's major findings:

LITIGATION PROCESS

• Although disparities abound in the way judges handle S&T issues, there
is much less divergence in the actual results of cases. There is no one correct
way of handling S&T evidence.

• Federal judges have adequate authority under the present Federal Rules
of Civil Procedure and of Evidence to manage S&T issues effectively, and
the rules of many state judicial systems are modeled on the federal rules.

• Increased attention to S&T issues at the pretrial stage makes cases more
amenable to disposition by summary judgment, facilitates settlement, and
leads to more focused, speedier trials.

• Expert testimony can be made more comprehensible to jurors.

• Judges and jurors may need information or assistance in handling S&T
information that the parties cannot furnish because of insufficient expertise,
mismatched resources, or excessive partisanship.

• Trial courts need guidance from appellate courts on the legal standards
that control S&T issues.

JUDICIAL EDUCATION

• Because judges have little time available for judicial education, the chal-
lenge in designing an educational program is to produce materials on com-
plex S&T issues to which a judge can turn when handling an analogous
problem in an upcoming case. Thus, the ease with which judges can gain
access to educational materials is as important as the quality of the materials.

• Appellate and trial judges and state and federal judges have differing
educational needs that require different educational methods.
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• Science education programs, like all judicial education programs, are
most effective if they are interactive, utilizing conversation, dialogue, and
debate. Producing good-quality judicial S&T education programs requires
the collaboration of lawyers who understand science and scientists who under-
stand the needs of the courts.

• The financial resources of the state and federal judiciaries are severely
limited. While private foundations have funded the development of inno-
vative education programs, they tend to withdraw support once the pilot
program is completed. Funding for continuation even of those programs
that have proven to be effective is rarely available.

RECOMMENDATIONS

• Judges should take an active role in managing the presentation of science
and technology issues in litigation whenever appropriate.

Many tools are available to state and federal judges to manage the
presentation of S&T issues in litigation. The judicial reference manual and
protocols, which are being developed by the Task Force in collaboration with
the Federal Judicial Center, are two key elements of the effort to facilitate
greater use of these tools.

The reference manual outlines the wide range of techniques that
judges have used to manage S&T issues in litigation. It focuses on process
and on the encouragement of judicial control. The manual presents judges
with a range of options available to resolve a given issue and refers judges to
S&T cases where those options have been used; it does not suggest substan-
tive outcomes on contested science and technology issues.

Using the protocols, which are being developed jointly with mem-
bers of the S&T community, will enable judges to identify and employ tech-
niques that will permit quicker and more effective rulings on challenges
to expert testimony, whether those challenges are based on the qualifica-
tions of experts, the validity of the theory on which the expert is relying,
the reliability of the data underlying the theory, or the sufficiency of the
expert's opinion to sustain a verdict.

In order to ensure that these tools continue to be useful, they must
be updated systematically to reflect the most current scientific and legal
developments. They will be even more valuable if references to state law
are incorporated.
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• Scientific and technical issues should be integrated into traditional judi-
cial education programs, "modules" should be developed that can be ap-
pended to existing programs, and intensive programs should be supported.

Judicial education programs play an important role in introducing
judges to scientific methodology, which is an essential element in reducing
misunderstandings about S&T evidence and in increasing judicial willing-
ness to take an active role in managing that evidence. Because of the severe
time constraints faced by judges, education about scientific methodology
should be integrated into traditional judicial education programs. Existing
judicial education programs should be expanded to include S&T "modules."
For instance, a videotape could be produced that illustrates DNA analysis.
Existing programs devoted exclusively to S&T issues should be identified,
and others should be developed. These programs offer the greatest oppor-
tunity to give judges extensive, hands-on experience in dealing with the
difficult S&T issues they may encounter in court.

• Institutional linkages between the judicial and scientific communities
should be developed.

Sustained improvement of judicial decision making on matters of
science and technology requires the establishment of institutional ties to
encourage greater dialogue and cooperation between the judicial and sci-
entific communities.

• The federal and state judiciaries should create S&T resource
centers to provide judges with access to the collective experience of their
colleagues in case management techniques for S&T issues and to educate
judges on scientific methodology. Each resource center would also act as
a clearinghouse for substantive scientific information compiled by the sci-
entific community, monitor the impact of S&T issues on the courts, and
serve as a bridge for cooperation with the scientific community. Each resource
center should provide empirical data on the impact of S&T issues in various
types of cases and use the results of that research to assist in long-range
planning for the treatment of S&T issues in the judiciary.

• The scientific community should create a resource center as a
counterpart to the proposed judicial S&T resource centers in order to facil-
itate cooperation among the professional societies and to explore the benefits
of continued interaction between the judicial and scientific communities.

• A judicial S&T education clearinghouse should be established to
collect and distribute curricula and other materials on science education
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for judges. An advisory committee of leading experts from various scientific
disciplines, judicial educators, and representatives of the judiciary should
be established to consider what judges need to know about science. It should
also collaborate with academic communities in the fields of law and science
to improve S&T programs and materials. The judicial S&T education clearing-
house should "package" high-quality science education programs for easy
use and access.

• An independent nongovernmental Science and Justice Council of lawyers,
scientists, and others outside the judiciary should be established to monitor
changes that may have an impact on the ability of the courts to manage
and adjudicate S&T issues; it should also initiate improvements in the courts'
access to and understanding of S&T information, including judicial edu-
cation and communication between the judicial and scientific communities.

A continuing examination of the interaction between science and
the courts is essential to efforts to improve judicial decision making con-
cerning S&T issues. An interdisciplinary "Science and Justice Council" similar
in mission to the Task Force should be created to continue the initiatives
that the Task Force has begun.

Located outside existing institutions, the Council would be able to
offer more strategic and long-range criticism and suggestions than existing
groups with defined roles. The Science and Justice Council should also moni-
tor changes in law, in science, and in society generally that may have an
impact on the ability of courts to handle S&T issues.

Some judges are frustrated by their inability to obtain timely, non-
adversarial explanations of the scientific and technical matters at issue in
a case. Unlike the judiciary, when faced with unclear S&T information,
Congress can consult the Office of Technology Assessment, and the Exec-
utive can consult the Office of Science and Technology Policy. The Council
should undertake further study on the host of issues raised by the Task Force's
proposal to create an institutional support mechanism for the judiciary, the
form that such an advisory institution should take, sources of compensation
for those providing assessments to the court, and permissible use of the in-
formation generated for the court.

Other areas that the Council might explore include data collection
and alternatives to judicial resolution. Long-range efforts to improve the
quality of judicial decision making with regard to S&T issues are hampered
by the lack of adequate data about the incidence and management of sci-
entific issues in the courts. Information is also necessary for appropriate allo-
cation of judicial resources. In addition, little empirical information is cur-
rently available about the costs of handling S&T issues. And further study
of how the judicial system copes with S&T issues and a comparison with
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administrative schemes such as the National Childhood Vaccine Injury Act
would provide valuable information about the desirability and feasibility
of pursuing the use of alternative forums.

We live in an ever-changing world to which a dynamic judicial system
must be responsive. Unless reliable data are obtained so that changes can
be anticipated, monitored, and evaluated, the ability of the courts to handle
complex scientific and technological issues is compromised. The kinds of
cases in which S&T issues occur are often those of the utmost social significance,
and the decisions in them have major consequences for many people's lives.
The way in which our society in general and the judiciary in particular will
respond to the S&T issues of the future is of concern to many different con-
stituencies whose views can best be heard, evaluated, and integrated at meet-
ings of a broad-based heterogeneous group that is free of formal political
ties. The Task Force believes, therefore, that it is important that an inde-
pendent group, like the proposed Science and Justice Council, be created
to monitor and develop further the recommendations outlined in this report.

CONCLUSION-A NOTE OF OPTIMISM

Unlike some recent critics, we end our survey of science in the courts on
a note of optimism. The Task Force found that numerous innovative, highly
motivated, and highly skilled judges and lawyers are working hard to im-
prove judicial decision making with regard to S&T issues. That many prob-
lems remain is hardly remarkable, considering the magnitude of the legal
and scientific issues that are presented to American courts for resolution.
While the difficulty and novelty of the questions these cases pose preclude
an instantaneous magical cure, we observe that the legal system is actively
pursuing solutions.

Nevertheless, the Task Force believes that the handling of S&T evi-
dence would be improved if more data were available on how the system
works, if information about successful innovations were more widely dissemi-
nated, if judges were given more educational and institutional support, and
if scientists, judges, and lawyers had greater opportunities to communicate
with each other. At the moment, the parallel paths of scientists and lawyers
usually obey the rules of Euclidian geometry—they do not intersect—even
though both disciplines not infrequently ponder the same subjects. And
when their paths do cross, the result is often misunderstanding, rather than
constructive communication. At the very least, we hope that the Task Force's
work will provide a starting point for a more fruitful interaction between
the worlds of science and the law.





I
IDENTIFYING THE ISSUES

When science and technology enter the courtroom, they bring with them
various problems. This chapter identifies and describes these difficulties;
it also chronicles some of the principal steps that the Task Force took that
culminated in the recommendations set out in Chapter 4. This report reflects
the efforts of people actively engaged in the legal system, scientists from
a variety of disciplines, policymakers and academics in a number of different
fields. In its endeavor to improve judicial decision making with regard to
scientific questions, the Task Force has also enlisted the assistance of federal
governmental agencies such as the Federal Courts Study Committee and
the Federal Judicial Center and has worked with state judicial systems through
organizations such as the State Justice Institute and the National Center
for State Courts.

Although this report refers to the judicial and scientific commu-
nities as if each were a discrete and homogeneous group of professionals,
they are actually quite diverse and internally disparate (see "S&T and Judicial
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S&T and Judicial Communities

The following descriptions of the scientific, engineering and judicial commu-
nities are not intended to be exhaustive or exclusionary. They are intended
to reflect the diversity and complexity of the communities, which must be
considered when contemplating interaction between them, whether during
litigation, in education, or in other settings.

• The S&T community includes those engaged in the fields of mathemat-
ical sciences (mathematics and statistics), computer science, physical
sciences (chemistry, astronomy, and physics), life sciences (agriculture,
biology, medicine), environmental sciences (atmospheric sciences, earth
science, oceanography), psychology, and social sciences (criminology,
economics, geography, political science and government, sociology and
anthropology). It also includes aeronautical, chemical, civil, electrical, in-
dustrial, materials, mechanical, mining, nuclear, petroleum, agriculture,
computer, environmental, sanitary, marine, and systems engineers en-
gaged in activities such as research, development, design, production,
consulting, administration and management, teaching, technical writing,
and technical sales or service.

• The judicial community consists of at least 53 independent systems, one
federal, one for each state, and one each for the District of Columbia and
Puerto Rico. Within each of these independent systems lie several auton-
omous levels of decision makers. In the federal system, there are 94 inde-
pendent district courts and 13 appellate courts that comprise more than
700 trial judges and 150 appellate judges; all of these judges are ap-
pointed for life by the President with the advice and consent of the Senate.
There are also tens of thousands of judges in state judiciaries. State
judges are generally either elected or appointed for fixed terms of service.

These numbers and characteristics do not begin to reflect the com-
plexity of the relationships of the components of the judicial system in the
United States. Several organizations represent various segments of the
community, but the community is very much a collection of individual
judges rather than a traditional pyramid-shaped bureaucracy. Every at-
torney is also an integral part of the judicial system, as each one takes
an oath as an "officer of the court," with a measure of responsibility for its
ability to function.

Communities," above). Much of the most vocal recent criticism and concern
has been directed at the judicial system's response to evidence developed
in the scientific community, but technological issues also cause problems
for the courts. Engineers are among the most frequently encountered expert
witnesses; they appear in a wide variety of cases such as construction dis-
putes, product liability actions, and complex environmental litigation. Not
surprisingly, the ever-increasing use of computers and electronic media is
giving rise to many new issues in lawsuits. Future developments in bio-
engineering will also undoubtedly demand considerable judicial attention.
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Complaints that expert testimony is too complicated, too costly, and
too slanted surface regularly, whether the subject is science or technology.
Consequently, although this report often uses the term "science," because
public interest is currently focused on high-profile issues of "scientific" evi-
dence such as the admissibility of DNA testing and the proof of causation
in product liability litigation, in most instances the discussion is applicable
to "technological" issues as well.

DISAGGREGATING THE PROBLEMS

Diagnosis was the first step before the Task Force could explore remedies
for improving the use of science in litigation. Difficulties had to be identified
and isolated before headway could be made in designing effective cures.
Specific strategies were devised to investigate and target these questions:

• Are there reliable data about the types of scientific issues that
arise in the judicial system, and about the frequency and severity of the
problems they present?

• Is the judicial process seriously flawed because it relies on party-
retained experts, who are perceived to be nothing more than hired guns,
as the principal vehicle for introducing scientific evidence into court
proceedings?

• Is the fact finder able to arrive at the "truth" despite the adver-
sary system's exacerbation of differences between party-retained experts and
the difference in the nature of "truth" in science and in law?

• Can judges and jurors who have no specialized scientific training
comprehend the complex scientific evidence on which modern litigation
sometimes turns?

• How can a court adequately inform itself when no viable mech-
anisms exist outside the adversarial process for supplying the court with input
from the scientific community?

• Would institutional alternatives to the judiciary result in better,
speedier, or less costly dispositions of science-related matters?

RESPONDING TO THE PERCEIVED PROBLEMS

Problems in judicial handling of S&T issues are clustered in four areas: the
lack of data, the judicial system's procedures for handling expert testimony,
the alleged inability of legal fact finders to grasp scientific knowledge, and
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the failure to make use of alternatives to judicial decision making when
appropriate. An understanding of these areas is useful as a prelude to the
more detailed discussions in the chapters that follow.

The Task Force carefully considered criticisms that the adversarial
system itself is to blame for many of the problems in judicial decision making
on scientific and technological matters. It concluded that this important
subject requires further examination, including exploration of the possibility
of removing entire categories of cases from the traditional system.

THE LACK OF DATA

Knowledge about the impact of S&T issues on the courts is based on limited
samples and extrapolation. Civil cases are typically classified by legal cate-
gory, but these labels tell us little or nothing about the issues that are really
in dispute. Furthermore, we have little data about the 90 percent of the
federal cases that terminate short of trial, through mechanisms such as settle-
ment, alternative dispute resolution, judicially decided motions, and dis-
missals for failure to prosecute. We do not know whether particular factors
lead to these different results.

The ability to analyze or even describe what is happening in civil
litigation is essentially nonexistent. Efforts at analysis are stymied by a lack
of relevant statistical information. S&T issues, for example, occur in cases
identified in court caseload statistics as contract, tort, statutory interpreta-
tion, and even constitutional law cases. Forensic advances, such as DNA
testing, result in considerable S&T evidence being introduced in criminal
trials as well.

One informal survey in the mid-1970s found that less than 3 percent
of cases examined in the federal trial courts involved substantial S&T issues.2

More recent data suggest a significantly larger percentage—perhaps as high
as 20 to 30 percent.3 Experts testified in 86 percent of civil jury trials that
went to verdict, according to a recent study of California State Superior Court
jury verdicts during 1985 and 1986.4 While these data for California civil
cases tried to verdict may not be representative of other jurisdictions, or
of litigation generally, they do demonstrate that expert testimony about sci-
entific and technological matters is already a significant issue for some courts.

Despite the paucity of specific information, we do know that those
cases in the federal courts that involve scientific and technological issues,
such as mass torts and environmental cases, present the judiciary with espe-
cially challenging problems. While they still account for only a small per-
centage of total caseload, the effort expended by courts in such cases is often
disproportionately great: one experienced federal judge estimated that if



IDENTIFYING THE ISSUES 25

the typical criminal case has a difficulty of 1, the typical case involving S&T
issues would rank a 10, and a very complex S&T case might be a 30.5

Moreover, in the area of mass torts, the sheer number of cases raising
science and technology issues can be staggeringly high: as of late 1991, there
were approximately 30,000 asbestos cases pending in the federal courts, de-
spite a drop of nearly 50 percent in new filings that year.6 Similarly, the
recent actions of the Food and Drug Administration concerning silicone
gel breast implants have led some observers to predict extensive litigation
from the more than 1 million American women who had received implants
by January 1992. Others suggest that cases alleging repetitive motion injuries
in the workplace will soon flood the courts.7 New fears—such as the pos-
sibility that cellular phones can cause brain cancer—regularly provoke front-
page news; the next step often is a lawsuit setting forth a novel scientific
and legal claim.

More detailed, disaggregated data are needed to meet the challenges
facing the judiciary today, particularly in the area of science and technology.
Identification of the type of data that would be most useful for resource
allocation, research on case management techniques, development of ju-
dicial education materials, and long-range planning is crucial. Yet changing
or supplementing the current data collection systems is not a trivial matter.
A significant investment of time, money, and goodwill is involved. A prin-
cipal task of the judicial S&T resource centers proposed in Chapter 4 (see
pages 49-61) would be to enhance the collection of data needed for em-
pirical research and long-range planning.

THE DIFFICULTIES INHERENT IN THE JUDICIARY'S PROCEDURES
FOR HANDLING EXPERT EVIDENCE

Party-retained experts have been denounced as hired guns ever since they
first appeared at trials, long before complex scientific issues surfaced in liti-
gation. Reliance on expertise managed by the litigants is, in part, a conse-
quence of the adversarial system. Its effects are exacerbated by the lack of
any resources within the judiciary that would aid judges to assess the rele-
vant professional qualifications, the quality of professional societies and peer-
reviewed journals in the discipline, and other factors. Consequently, judges
are seriously handicapped in ruling on the admissibility of S&T evidence
and in assisting the jury in their efforts to weigh an expert's testimony. An
additional source of concern is the high cost of expert testimony even when
the scientific issues are neither particularly complex nor novel. Fees for ex-
perts often add significantly to transaction costs that critics see as much too
high.
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Some blame the adversary system for encouraging each side to find
less-than-neutral experts as witnesses and for tending to force party-selected
experts into extreme positions that make settlement problematic and make
it more difficult for the fact finder to evaluate scientific information. Courts
often decline to exclude expert testimony or limit its scope. At the same
time, the use of court-appointed experts to counteract the dangers of ex-
cessive reliance on party-selected experts is rarely utilized, even though
"neutral" experts have been touted since the turn of the century by com-
mentators such as Learned Hand.8 Although all federal judges and many
state judges currently have the option to appoint experts, a recent survey
by the Federal Judicial Center found that only 20 percent of the federal
judges responding had ever appointed an expert, and 52 percent of them
had done so in only one case. Only one judge reported having appointed
an expert in more than twenty cases.9

The problems that arise in the trial courts' handling of S&T issues
also affect appellate courts. The reluctance of some appellate courts to pro-
vide detailed guidance on the relevant legal standards that will be applied
to critical S&T issues (such as the requirements for a pretrial determination
limiting or excluding proffered expert testimony) has hindered trial courts
in disposing of issues expeditiously.

Rather than merely reiterating the various arguments that have been
made about the present system's shortcomings in utilizing scientific evidence,
the Task Force sought to reach the reality behind the rhetoric. After sur-
veying the present patterns of expert proof in the courts, particularly within
the federal system, the Task Force concluded that the development of specific
evidentiary and procedural mechanisms can bring about improvement within
the present adversarial system. Two of the Task Force's principal recommen-
dations—a reference manual for judges and the development of protocols
dealing with specific scientific issues (see pages 38-39)—are already being
implemented. Furthermore, these initiatives are components of the Federal
Judicial Center's pilot program (see page 54).

THE ALLEGED INABILITY OF LEGAL FACT FINDERS TO GRASP
SCIENTIFIC KNOWLEDGE

Although the judicial system's ability to manage and adjudicate S&T issues
can be enhanced, it is wishful thinking to imagine that all problems will
vanish because the "truth" will emerge once the correct procedural approach
is adopted. It is equally naive to believe that the scientific world can produce
the "right" answer on request. Many S&T issues that are legally relevant be-
cause of the applicable substantive law raise the question of how to proceed
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in a world of imperfect knowledge. Lawyers and scientists approach uncer-
tainty in ways that are characteristic of the goals their respective disciplines
are seeking to achieve. In the courts, scientific knowledge must inform the
choice, but abdication to the scientist is incompatible with the judge's re-
sponsibility to decide the law.

A Fundamental Difference

A fundamental difference distinguishes the task of judges from that of sci-
entists. Our legal system authorizes aggrieved individuals to seek legal re-
dress for their injuries. For example, when a plaintiff presents a claim of
injury due to a silicone gel breast implant, the court is required to act, whether
or not the scientific evidence is comprehensive or clear. It rarely has the option
of dismissing or holding (staying) the case until scientists have had the op-
portunity to conduct in-depth studies. In this regard, the judge is more
like an emergency room physician, who often must make decisions on a
very incomplete medical record and with little information about the par-
ticular patient. In contrast, a scientist examining the question of whether
silicone gel breast implants cause autoimmune diseases will continue to study
the problem, design new experiments, and do more research.

This fundamental difference between judicial and scientific processes
helps to explain some of the currently fashionable criticism of the judiciary
for acting in the face of uncertain scientific evidence. In the absence of
significant changes in substantive law, courts will continue to be faced
with cases where the scientific evidence is uncertain or incomplete because
the present state of science simply cannot give a definitive answer to the
issues presented.

An Idealized View of Science

Critics of the judicial system's handling of scientific claims often have an
idealized view of science that scientists themselves reject. Although these
critics accept the indeterminacy of legal concepts, they speak of scientific
"facts" as though they were objectively true, and they berate the legal system
for failing to adduce conclusive evidence, even though scientists themselves
concede that scientific hypotheses remain open to challenge until the in-
centives for attacking them disappear.10

While scientists are willing to acknowledge the contingent nature
of scientific claims when speaking among themselves, they often react angrily
when they appear as expert witnesses and hostile cross-examination exposes
the assumptions that underlie their scientific claims. Scientists complain
that any scientific consensus that does exist is obliterated in the adversarial
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attack. They contend that the legal system does not understand the answers
that science has to offer—that many scientific facts are probabilistic state-
ments based on theoretical assumptions and experimental traditions within
a given scientific field. Rather than being asked to adduce personal opinions
about absolute truth — did substance X cause disease Y?— the scientist would
prefer to portray for the decision maker the range and distribution of pre-
vailing scientific opinion.

The Burden of Proof in Science and Law

The reality is that courts often decide cases not on the scientific merits, but
on concepts such as burden of proof that operate differently in the legal
and scientific realms." Scientists may misperceive these decisions as based
on a misunderstanding of the science, when in actuality the decision may
simply result from applying a different norm, one that, for the judiciary,
is appropriate. Much, for instance, has been written about "junk science"
in the courtroom. But judicial decisions that appear to be based on "bad"
science may actually reflect the reality that the law requires a burden of
proof, or confidence level, other than the 95 percent confidence level that
is often used by scientists to reject the possibility that chance alone accounted
for observed differences.

Inadequate Dialogue with Scientists

The Task Force concluded that some of the criticism of the judicial decision-
making process is attributable to an inadequate dialogue between the legal
and scientific communities, and an insufficient understanding of the differing
cultures of law and science. Chapter 3 discusses in detail a variety of different
projects aimed at informing the judicial and scientific communities about
each other's methods and goals.

Inadequate Classification of Cases

The Task Force also believes that special management techniques for different
categories of cases that involve S&T issues would result in more evidence
being presented to the judge and jury that accurately reflects scientific propo-
sitions. The reference manual that is being prepared sorts cases according
to two factors that appear most influential: (a) the extent to which S&T issues
affect persons beyond the immediate parties to the litigation and (b) the
extent to which the S&T issues are novel. When these factors are combined,
three broad classes of cases emerge, each of which poses a central problem:
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• Routine, individualized effects cases, such as medical malpractice
cases and routine personal injury actions, in which problems stem primarily
from what is perceived as the excess partisanship of the expert witnesses

• Cases that pose novel and complex S&T issues, such as toxic tort
litigation or criminal cases in which a new forensic technique is offered,
that will affect many like cases and that raise problems of scientific uncertainty

• Cases in which the S&T issues are now mature, such as asbestos
litigation, but where the problems caused by the huge numbers of litigants
and issues may overwhelm the judicial system unless innovative techniques
are used

Mechanisms designed to improve the quality of the S&T evidence
that enters the legal system and to make the science more comprehensible
are discussed in Chapter 2.

ALTERNATIVES TO JUDICIAL DECISION MAKING

Although S&T cases are in theory adjudicated within the traditional adver-
sarial system, in practice they often are not. Caseload pressures and intensified
judicial management promote settlements in all civil litigation. In the case
of many mass torts, additional factors are at work. These cases are increas-
ingly not treated as "normal" adversarial cases, either because they have been
consolidated through multidistrict litigation and are subject to the special
rules and procedures that apply to those cases, or because the sheer volume
of those cases causes delay in their formal adjudication. Thus, formal, tra-
ditional adjudication by judges and juries through the adversarial process
is more theoretical than actual in many of these cases.

The Task Force is well aware that in the last decade a number of
studies have put forth proposals for removing certain controversies from the
courts. The Task Force examined the studies of the ABA Commission on
Mass Torts and the American Law Institute's Study on Enterprise Respon-
sibility. The Task Force also considered the National Childhood Vaccination
Injury Act as a possible statutory model for resolving compensation issues
through administrative agencies. Although the Task Force does not have a
recommendation that it wishes to make with regard to alternatives to judicial
decision making, it recognizes the need to monitor future societal and legal
developments so as to reassess periodically the desirability of retaining cer-
tain kinds of S&T cases in the courts, and to review alternatives. The inde-
pendent nongovernmental Science and Justice Council that is proposed in
the final recommendation in Chapter 4 (see pages 59-61) would provide an
institutional mechanism that could support such investigations and initiatives.
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FORMULATING A WORK PLAN

The Task Force took a multifaceted approach to examining and understanding
judicial decision making on S&T issues. Disaggregating the bundle of prob-
lems, a work plan was developed to address the different facets. In the pro-
cess, the Task Force worked closely with a number of institutions and in-
dividuals with special expertise in the area. The work plan and those
collaborative efforts are described below.

FEDERAL COURTS STUDY COMMITTEE

At the time the Carnegie Commission commenced its work in 1988, system-
atic analyses or data gathering that focused on the actual performance of
the courts in managing and adjudicating S&T issues had rarely been con-
ducted in the federal or state systems. Fortuitously, the initiation of the
Commission's work coincided with the launching of the Federal Courts Study
Committee (FCSC), appointed by the Chief Justice of the United States
at the direction of Congress to report on the federal courts of the United
States.12

The Commission took the important first step of promptly contacting
the FCSC. When the final report of the Federal Courts Study Committee
appeared in April 1990,13 it incorporated suggestions proposed by the Task
Force. These included recommending a comprehensive examination of how
courts handle complex S&T issues; consideration of procedural mechanisms
for handling such issues; and exploration of ways to improve the ability of
judges to comprehend S&T materials. The FCSC report also echoed the Task
Force recommendation that the Federal Judicial Center (FJC) prepare a ref-
erence source to assist judges in managing cases involving S&T complexity.

Another important sign of the growing official awareness of the sig-
nificance of S&T issues in adjudication occurred in May 1990. After consid-
ering the FCSC Report, the Judicial Conference of the United States rec-
ognized the increasing importance of economic, statistical, technological
and natural and social science data in both routine and complex litigation,
and called for research on the types of problems likely to be encountered
in such cases and ways of handling them.14

FEDERAL JUDICIAL CENTER

The Task Force quickly sought to develop projects that would assist imple-
mentation of the FCSC and Judicial Conference recommendations. Inter-
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action and cooperation with the Federal Judicial Center was viewed as fun-
damental in light of the Center's role within the federal judiciary as the
focal point for research and education. Judge William W. Schwarzer, who
became Director of the FJC in 1990, was invited to meetings of the Task
Force and was kept apprised of its activities. What began as an informal
interchange between the Task Force and the FJC has culminated in a pilot
program within the FJC, funded by Carnegie Corporation of New York.
The creation of this pilot program represents a recognition by the leadership
of the judiciary of the need to place a high priority on improving the process
by which S&T cases are adjudicated. This initiative, which is described in
Chapter 4 (see page 54), provides an institutional base that will ensure the
completion of ongoing projects begun by the Task Force.

Because the Task Force, from the outset, had placed a high priority
on the reference manual, it first commissioned a report by Professor Mar-
garet A. Berger that laid the groundwork for the reference manual by ex-
amining procedural and evidentiary mechanisms for dealing with S&T ex-
perts in toxic tort cases and making a number of recommendations for
improving the process.15 This report was distributed to all members of the
federal judiciary and was favorably received. Professor Berger then began
work on a comprehensive reference manual discussing the full range of topics
related to the handling of S&T issues in the courtroom. That work is now
well under way: several drafts have been reviewed by the Task Force, and
the project has been endorsed by the Federal Judicial Center, which expects
to issue the manual under its auspices upon completion sometime in 1993.

SCIENTIFIC COMMUNITY

The Task Force also sought the cooperation of the scientific community to
assist judges in analyzing particularly troublesome S&T concepts often im-
plicated in disputes over expert testimony. Papers on causation, toxicology,
epidemiology, social science, and statistics were commissioned by the Task
Force (see Appendix A). The Task Force also retained a number of scientist-
lawyer teams to prepare model protocols for judges based on each consultant's
paper. These protocols present a series of questions that seek to disaggregate
the scientific and legal issues inherent in particular types of scientific or tech-
nical evidence. They provide the judge with a guide to current scientific and
legal thinking about these issues but do not give advice on how the issues
should be resolved. The Federal Judicial Center has agreed to collaborate
in and extend the ongoing work of preparing protocols. An FJC-sponsored
initiative has led to the completion of a protocol on DNA evidence.
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OTHER ORGANIZATIONS

The Task Force also sponsored an effort to identify and recruit organizations
for projects that would promote the improvement of judicial decision making
with regard to S&T issues. A special subgroup of the ABA/AAAS National
Committee of Lawyers and Scientists was convened to address the issues sur-
rounding court-appointed S&T experts. The group submitted a report en-
titled "Enhancing the Availability of Reliable and Impartial Scientific and
Technical Expertise to the Federal Courts," which recommended a demon-
stration project to explore means of matching scientific and technical ex-
pertise with the needs of the courts. The Commission is supporting the plan-
ning meeting for the demonstration project; the meeting will be held in 1993.

The Task Force has supported an Interbranch Symposium on Risk
Management, which will be convened in 1993 at the Brookings Institution.
The symposium is intended to further the recommendations of the Task
Force for increased communication among the three branches of govern-
ment on issues related to risk management.

At the Task Force's request, the RAND Institute for Civil Justice
is preparing a model on the evaluation of mass tort litigation that identifies
the various factors that distinguish mass torts from ordinary high-volume
litigation, such as that dealing with automobile accidents.

The efforts of the Task Force to develop educational programs that
will increase the scientific and legal communities' awareness of their differing
methodologies and aspirations is the subject of Chapter 3.

Contacts of the Task Force staff with individuals and groups who
are involved with S&T issues in judicial decision making have helped the
Task Force immeasurably in its identification of issues and possible solutions.
It is true that the lack of systematic data on the courts' handling of S&T
issues somewhat obscures the landscape. But the significant markers that
can be perceived through the ground fog made it possible to draw a map
that we hope will be a useful guide to the salient issues with regard to science
and technology in judicial decision making.
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PROCEDURAL AND EVIDENTIARY MECHANISMS

A core component of the Task Force's effort to improve the adjudicative
processing of S&T issues has been the identification of procedural and
evidentiary mechanisms that promote the competent handling of S&T issues
at various stages of litigation. A reference source for judges that describes
effective case management techniques was from the first viewed as the appro-
priate end product of this effort. As discussed on page 30, the Federal Courts
Study Committee endorsed this goal in its report of April 1990.

Initially, however, the Task Force recognized that it would be pro-
ductive to examine closely the way in which the existing judicial system re-
sponds to science-laden cases. Studying the litigation settings in which S&T
issues emerge enabled the Task Force to identify the problems that are causing
the greatest difficulties for the legal system and to uncover flaws in existing
procedural and evidentiary mechanisms. This analysis of current practice
revealed the range of effective solutions currently available and allowed the
Task Force to recommend ways of capitalizing on existing procedural and
evidentiary mechanisms and to suggest improvements in the present system.

33
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THE PROBLEMS

Science and technology issues pose serious challenges to trial and appellate
courts. Not only do judges and juries face the difficulty of understanding
complex scientific evidence, but judges bear the responsibility of managing
the process by which this evidence is obtained and ultimately introduced
into the litigation.

In order to discharge these responsibilities effectively, a judge in
charge of a science-rich case may have to deal with abstruse information
rooted in methodologies with which the court has little familiarity. Further-
more, the most troublesome cases in the judicial system are frequently those
that turn on scientific issues that have not been definitively resolved or
thoroughly examined in the scientific community. Since the judge ordinarily
cannot defer decisions until more proof is available, cases that pose S&T
issues may require policy choices about how to proceed in a world of im-
perfect knowledge and about who should bear the risk in the presence of
uncertainty.

The judge's monumental methodological and jurisprudential task,
which would be arduous under the best of circumstances, is further com-
plicated by the ways in which scientific evidence is processed in our legal
system. The Task Force focused on a number of frequently expressed concerns:

• Given current high settlement rates and the size of judicial
dockets, is it worthwhile to invest scarce judicial time on S&T issues when
the case is highly likely to terminate before trial?

• The information available to the judge is for the most part fur-
nished by partisan witnesses selected by the parties. How can a scientifically
naive court evaluate the qualifications of an expert as it must when a party
moves to disqualify an opponent's expert? Faced with battling experts, how
can a court rightly decide whether the expert's opinion is admissible in evi-
dence? Is the court intruding on the role of the jury if it prevents expert
testimony from being heard at trial? Does this process result in judicial
opinions wanting in authority and consistency and jury verdicts at odds with
"good" science?

• Litigation costs attributable to expert proof of S&T issues are in-
ordinately high. If the judge wants more information or more assistance,
will not litigation become even more expensive? If the costs of additional
information are imposed on the parties, will less affluent litigants be driven
out of the system? Are there cases in which the court should impose limits
on acquiring S&T information? What is the relationship between more and
better S&T information and increased delay?

• The information furnished by the parties' experts may be incom-
prehensible to the judge or may be devoid of certain details essential to
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an understanding of the scientific issues. How can a court obtain help in
understanding S&T information? Is it appropriate for a judge to seek ad-
ditional information not furnished by the parties?

• Long-existing mechanisms for utilizing court-appointed experts
have rarely been exercised because judges are concerned about unduly influ-
encing the jury, about identifying the need for an expert early enough in
the process, and about locating and compensating an appropriate expert.
Are other options available?

FINDINGS

The Task Force's efforts to study the courts through various initiatives dis-
cussed in this report have yielded many insights into the federal judicial
system's treatment of S&T issues. Although we recognize the need for more
accurate, specialized data about the prevalence of scientific evidence in the
courts, much is ascertainable now about the federal judiciary's handling of
scientific evidence.

Many federal judges have written sophisticated and helpful opinions,
commentary, and orders that can aid other judges in dealing with scientific
evidence in court. Particularly in the last few years, legal commentators have
supplied case studies as well as detailed critiques of the judicial response
to important S&T issues, and recent reform efforts aimed at improving the
rules of procedure and the rules of courts have described the operation of
the present system in connection with suggestions for change. Based on these
varied and extensive accounts and on work commissioned by the Task Force,
a number of observations about the federal judicial system may be made:

• Recurring S8tT problems—such as how to handle different types of proof
of causation in toxic tort litigation —require courts to disentangle complex,
intertwined legal and scientific issues. One of the Task Force's objectives in
the reference manual is to disaggregate the various questions courts consider
when they deal with particular problems that are causing a good deal of
difficulty. Judges will thus have ready access to legal and scientific authority
with which to start their analyses.

• Although disparities abound in how judges handle S&T issues, there is
much less divergence in the actual results in cases, Judges clearly approach
the same problem in very different ways, but the seeming lack of uniformity
and consistency is often superficial. The ultimate outcomes with regard to
highly complex scientific issues are remarkably consistent, at least within
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the federal system.16 An objective of the recommendations in this report
is to achieve more efficient and economic judicial resolutions.

• There is no one correct way of handling S&T evidence. Innovative, sci-
entifically astute federal judges have developed a wide variety of effective,
sophisticated techniques for managing S&T issues. The Task Force's approach,
embodied in the reference manual discussed later in this chapter, has been
to suggest a menu of procedural and evidentiary mechanisms from which
the judge can choose those items best suited to the particular needs of the case.

• A judge has adequate authority under the present Federal Rules of Civil
Procedure and of Evidence to manage S&T issues effectively, and the rules
of many state judicial systems are modeled on the federal rules. Proposed
amendments to the rules would require judges to take a more active role
in the pretrial handling of expert witnesses. Even without these changes,
however, individual judges can use techniques, and many do, that the amend-
ments would make mandatory.

• Increased attention to S&T issues at the pretrial stage makes cases more
amenable to disposition by summary judgment, facilitates settlement, and
leads to more focused, speedier trials. We recognize that the time a judge
can devote to any one case is limited. However, active management of S&T
issues will result in an ultimate saving of judicial time. Techniques exist
to force the parties and their experts to produce more focused S&T infor-
mation during discovery that will assist the court in identifying areas of agree-
ment and issues requiring trial. The Task Force believes that confronting
rather than ignoring problems with regard to an expert's qualifications, theory,
or data often results in timelier, less costly dispositions. The protocols dis-
cussed later in this chapter will provide useful techniques to assist judges
in this area.

We recognize, however, that judges have discretion with respect to
the admission of relevant evidence and that they will therefore inevitably
differ to some extent in their assessment of which issues must properly be
left to a jury. Different approaches to screening expert testimony are in part
a reflection of dissimilar jurisprudential attitudes as well as a consequence
of disparate styles of advocacy and differences in the facts of the case.

• Techniques can be employed in conjunction with trial to make expert
testimony more comprehensible to jurors. A standard complaint is that jurors
decide S&T issues by assessing the expert witness's demeanor instead of his
or her expertise. To what extent this charge is true is difficult to document.
It would seem, however, that excessive reliance on the expert's personality
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is much more likely if the jury is bewildered by the S&T proof and has no
other means of judging its probative weight. The reference manual explores
a number of ways to upgrade jurors' comprehension: improving the quality
of the experts' testimony; highlighting for the jurors the issues on to which
the experts agree and disagree; requiring the experts to testify seriatim; and
providing more explanatory written materials, such as experts' reports, to
the jurors. Furthermore, the judge's and jurors' comprehension could be
improved before trial through tutorials conducted by the parties' experts.
The use of court-appointed experts at trial is also considered.

• Judges and jurors may need information or assistance in handling S&T
information that the parties cannot furnish because of insufficient expertise,
mismatched re sources, or excessive partisanship. The present system author-
izes the court to appoint experts to provide assistance, but courts have rarely
availed themselves of this opportunity. Judges can use court-appointed ex-
perts in ways that would avoid some of the concerns that have inhibited
courts from making such appointments on a more regular basis.

Court-appointed experts may be most useful when asked to report
on particular, narrowly focused issues, and when they appear in connection
with pretrial proceedings rather than at trial. Instead of providing another
opinion about the ultimate issues in a case, the court-appointed expert might
assist the judge in understanding the concepts that form the basis for the
party-retained experts' opinions. The reference manual suggests how special
masters can work in tandem with court-appointed experts to provide assis-
tance to judges in framing questions. Other mechanisms for obtaining in-
formation and assistance from the scientific community must also be explored.

• Trial courts need guidance from appellate courts on the legal standards
that control S&T issues. For instance, must all scientific studies on which
an expert relies meet the 95 percent confidence level that is often used by
scientists to reject the possibility that chance alone accounted for observed
differences? Is a lower standard compatible with the objectives of the pre-
ponderance of proof standard in civil litigation? How does a relative risk
assessment interface with the applicable burden of proof? How should sum-
mary judgment motions be structured to ensure parties a reasonable op-
portunity to be heard? Now that the courts are more willing to grant sum-
mary judgment motions on the ground that plaintiffs expert proof is not
admissible, adequate procedural safeguards are needed. Until such time
as the Supreme Court deals with these legal issues,17 the lower appellate
courts must decide them. Consequently, additional support in the form
of a reference manual, protocols, and educational programs may prove useful
for appellate as well as trial courts.
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JUDICIAL S&T REFERENCE MANUAL AND PROTOCOLS

Significant portions of the Task Force's recommendations are already being
implemented. The establishment of a pilot program within the Federal
Judicial Center ensures that work on the reference manual and protocols —
two of the centerpieces of the Task Force's efforts—will continue.

REFERENCE MANUAL

The reference manual outlines the wide range of techniques that judges
have used to manage S&T issues in litigation. It focuses on process and on
the encouragement of judicial control rather than suggesting substantive
outcomes on contested science and technology issues. To facilitate easy use
by judges, the manual is organized thematically by litigation stages. It will
alert judges to the wide range of options available for resolving a given issue
and refer them to S&T cases where the various techniques have been used.

After the reference manual has been completed for the federal courts,
it may be possible to add relevant state law references. Disseminating de-
tailed blueprints to the judiciary about how S&T issues can be analyzed
and managed accomplishes an important function. The reference manual
should be helpful to judges who have not yet encountered particular S&T
problems, as well as to judges who are interested in the approaches devel-
oped by other members of the judiciary.

PROTOCOLS

In addition to the manual, work will continue on protocols in the areas
most frequently encountered by judges faced with S&T cases, such as tox-
icology, epidemiology, and (bio)statistics. These protocols, created jointly
with members of the science and technology community, will provide sug-
gested questions for judges that will permit quicker and more effective rulings
on challenges to expert testimony, whether those challenges are based on
the qualifications of experts, the validity of the theory on which the expert
is relying, the reliability of the data underlying the theory, or the sufficiency
of an expert's opinion to sustain a verdict.

Courts may not, for example, appreciate that the professional standing
of scientists is based on such significant criteria as publication in certain
peer-reviewed journals, the receipt of funding for research through a peer-
review process, or the receipt of awards or acknowledgment from respected
scientific organizations. Even though having or lacking such credentials may
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not be conclusive, information about these institutional mechanisms may
offer some assistance to judges when ruling on threshold qualification issues.

As with the reference manual, the protocols must be systematically
updated to reflect the most current scientific and legal developments, and
additional protocols must be prepared. Once created, these protocols should
be valuable to both federal and state judges. In addition, court orders and
jury instructions that have been used in S&T cases should be collected and
made available to judges.

OTHER INITIATIVES

In the course of its work, the Task Force identified a number of areas related
to procedural and evidentiary issues that merit further study and examination.

DATA COLLECTION

There is a dearth of data about the incidence and management of scientific
and technical issues in the courts. The crucial factors that determine out-
comes must be classified, and the procedural and evidentiary response to
S&T issues must be evaluated. Perhaps most important, such information
will provide a valuable foundation for future planning. In the absence of
good information about the magnitude of the problem, it is difficult to
determine the appropriate allocation of resources. Furthermore, an early
warning system could alert the judiciary to the appearance of a new claim
that has the capacity to cause court congestion. Current examples are liti-
gation involving breast implants and repetitive motion syndrome. Knowing
when these types of cases enter the system would also provide researchers
with the opportunity to conduct a detailed longitudinal study of the judicial
system's treatment of the S&T issues.

The Task Force convened a discussion group of data collection ex-
perts to consider how to address these issues. The need for data collection
is reflected in several of the recommendations in Chapter 4.

SCIENTIFIC ASSESSMENTS

Some judges feel hampered by their inability to obtain a nonadversarial
explanation of the relevant scientific and technical issues. They also want
critical studies and data early in the litigation cycle. Why should not judges
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be able to request assessments of the S&T matters at issue in a case, much
as the Congress can consult the Office of Technology Assessment or the Execu-
tive can consult the Office of Science and Technology Policy? Research is
needed on the form such an initiative should take, the mechanisms for making
a request, sources of such studies and related compensation, and the various
issues that would be raised by the availability of such assessments.

The Task Force convened a discussion group to consider the feasi-
bility of such an assessment scheme. A recommendation on how to proceed
is offered in Chapter 4 (see pages 59-61).

The Task Force recognizes the importance of monitoring the way in which
the judicial system copes with S&T problems and of studying alternative
mechanisms such as the administrative scheme established by the National
Childhood Vaccination Injury Act. At this time, little empirical evidence
is available about the costs in time and money of decision making with re-
gard to S&T issues, regardless of the forum in question. Any such study
must also consider the satisfaction of litigants with the justice they receive.

Recommendations about how these matters might be explored in
the future are set forth in Chapter 4.



3
EDUCATION OF THE JUDICIAL AND
SCIENTIFIC COMMUNITIES

Education is an important element in dispelling the misunderstandings and
ignorance that impede improvements in judicial decision making with re-
gard to science and technology issues. An educational effort must reach both
scientists and judges in order to increase their familiarity with each other's
expectations and methodology so that obstacles to the utilization of scientific
information in legal proceedings can be overcome.

The Task Force's assessments, conclusions, and recommendations
regarding judicial education rely significantly on the informal survey of science
education programs for the state and federal judiciary that it undertook
in 1992.18 The purpose of the survey was to

• Identify the states, judicial organizations, public institutions,
universities, and federal agencies that offer educational programs on science,
social science, and technology that are designed specifically to meet the needs
of the judiciary.

41
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• Review the substantive and procedural topics addressed in these
programs.

• Determine who is being served by existing programs and whether
it may be possible for a broader audience to benefit from existing programs.

• Identify individuals in the fields of science, social science, and
technology who specialize in educating the judiciary on science and related
topics.

• Evaluate various educational initiatives to determine which have
the most promise for enhancing the ability of judges to manage and adjudi-
cate cases involving complex scientific and technological issues.

This informal survey of programs offered in the past four years re-
vealed that of the 800 science education programs and presentations, fewer
than 100 actually dealt with scientific evidence and expert testimony. The
vast majority of those offerings were developed to assist state trial judges.
For the most part, faculty and presenters were drawn from the local area.
The Task Force reviewed in greater detail twenty-five of the programs that
had been commended for their in-depth examination of S&T issues, their re-
liance on the talent of scholars and experts in the relevant fields, and their
ability to be replicated.

THE PROBLEMS

Two different but interrelated problems exist with regard to science in the
courtroom that might be somewhat ameliorated by an educational initia-
tive. First, lawyers and scientists do not adequately understand that law and
science employ different methodologies even when investigating the same
problem. Second, lawyers, including judges, generally lack scientific training.
These deficiencies may lead to misunderstandings or to judicial reluctance
to act.

PROBLEM-SOLVING: SCIENTIFIC AND LEGAL APPROACHES

In general, the method of scientific thinking is to develop hypotheses that
will be critically examined. The agenda for this type of investigation is
motivated by the research interests of the scientific community. Lawyers'
approaches to problem-solving, on the other hand, are driven by the in-
terests of their clients. They must determine precisely how a particular theory
will operate in light of the specific conditions present in the case they are
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DNA Evidence in the Courtroom

An example of how the legal and scientific approaches may clash is that of
the recent introduction of DNA evidence in the courtroom. The general
theory of DNA is unassailable. Lawyers do not question that, except for iden-
tical twins, every person's DNA is unique. For the lawyer, however, the in-
troduction of DNA evidence at trials raised case-specific questions that
science had never addressed, ranging over such issues as techniques for
declaring a DNA match, the proficiency of examiners, laboratory control
standards, and statistical problems. For instance, although it did not initially
occur to scientists dealing with DNA under laboratory conditions to consider
whether DNA samples can be degraded due to age or exposure to chemical
or bacterial agents, lawyers raised these questions when the forensic
sample was old or contaminated with other substances such as soil. As yet,
little published research addresses these questions.

When lawyers pursued these issues in the courtroom, they were able
to demonstrate sufficient problems in some instances to merit exclusion of
the evidence. Some of the objections raised by lawyers have turned out to
be groundless, while others have led to changes in the way DNA testing is
done or have demonstrated the need for further scientific research.

The public, including some scientists, may not understand that these
cases do not reject the underlying theory of the uniqueness of DNA. Rather,
the facts of the particular cases required counsel to attempt to demonstrate
that the conclusions drawn from the DNA evidence rested on covert as-
sumptions that the scientific community had not yet articulated or tested.

Some scientists find disagreeable the courtroom ordeal in which their
theories are deconstructed in public through the process of cross-examination.
They may therefore refuse to participate in the judicial process. On the other
hand, some lawyers express scorn for scientists who venture a conclusion
without analyzing adequately all the assumptions on which that conclusion
rests. They fail to realize that scientists in the laboratory need not pay heed
to the individual factual settings that become relevant in litigation.

handling. While the scientist strives to construct and reach consensus, the
lawyer has been trained to deconstruct his or her opponent's theory by demon-
strating its inapplicability under the particular circumstances. The use of
DNA evidence in the courtroom is a good example (see "DNA Evidence
in the Courtroom," above).

An educational initiative that brings lawyers and scientists together
to explore their different approaches, strengths, and weaknesses may lead
to greater understanding and communication between the two groups. This,
in turn, may foster greater participation by the scientific community in the
adjudication of scientific issues and encourage a restructuring of some of
the ways in which scientific issues enter the litigation process. For example,
judges may begin to appreciate the extent to which the adversarial decon-
struction process may make it more difficult to discern areas of scientific
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agreement. They may also recognize the value of utilizing innovative pro-
cedures in the pretrial stage that would narrow rather than widen the gap
between party-retained experts. Similarly, scientists may be less disenchanted
with the courtroom if they are more informed about the legal process.

LACK OF UNDERSTANDING COMPOUNDED BY LACK OF KNOWLEDGE

The problem of lack of understanding is compounded by lack of knowledge.
Unease with scientific principles may lead judges to avoid analyzing cases
that present S&T issues even though such cases could be disposed of on
issues that require virtually no scientific understanding. There are cases,
for instance, in which the expert testimony proffered simply does not fit
the facts presented, and the court does not need to comprehend the expert's
theory in order to make this determination. For example, an expert who
concludes that plaintiff's disease was caused by product X on the basis of
a study in which no one used product X should obviously not be permitted
to testify. A judge uncomfortable with science may, however, be reluctant
to address even a purely legal issue in a case that seemingly requires an under-
standing of theories of causation.

THE NEED FOR EDUCATION

Education becomes increasingly important as the system receives more and
more cases that require judges to have some familiarity with scientific meth-
odology and the factors scientists consider when they evaluate scientific work.
Some comprehension of statistical and sampling concepts is crucial, given
their importance in such disparate types of litigation as antitrust, discrimi-
nation, trademarks, and toxic torts. Also valuable would be some infor-
mation about the operation of disciplines whose practitioners have only re-
cently entered the courtroom, such as epidemiology and toxicology.

Education is therefore needed not only to acquaint the judicial and
scientific communities with each other's methodologies and missions, but
also to provide basic information. The protocols, discussed in Chapter 2
(see pages 38-39), that were commissioned by the Task Force and that will
be continued by the Federal Judicial Center, may help provide some of this
information and explain the scientific and legal context from which it emerges.

In examining S&T education for judges and scientists, the Task Force
focused on the following challenges:

• Does judicial education usurp the role of the parties in educating
the judge in a given case?
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• How can judges or judicial educators identify effective S&T edu-
cation programs or gain access to those programs that other judges have
found to be most effective?

• Do the needs of state court judges differ from those on the fed-
eral bench? Are those needs being met by current programs?

• What are the needs of appellate courts for S&T education? Are
those needs being met by current programs?

• How can S&T issues be most effectively communicated? Given
the likely time lag between any formal program and a judge's encounter
with a case posing S&T issues, are formal programs the most effective way
to introduce judges to scientific methodology and sociology? How can judicial
educators design effective, cost-efficient programs that utilize the lessons
learned in handling science-rich litigation? How can judicial educators iden-
tify and secure the services of judges and scientists who are skilled at ex-
plaining scientific methodology?

• How can scientists become better acquainted with legal method-
ology and courtroom procedures? Would greater familiarity enable scien-
tists to be more effective participants in the legal process?

FINDINGS

Like other areas involving S&T issues in the courts, judicial education is a
realm where assumptions are rampant, but actual information is, as yet,
rather scant. Thus, in addition to drawing on extensive discussions with judges
and judicial educators and commissioned papers, the Task Force relied heavily
on its survey of the existing science education programs for the state and
federal judiciary in identifying the factors that matter most when designing
an S&T educational effort for judges. The factors that form the basis for
the Task Force's recommendations are set out below.

• Judges are, by design, generalists who are unlikely to possess detailed
knowledge of or familiarity with science and technology. With the excep-
tion of some specialized courts such as the Claims Court of the United States,
the selection of judges in the United States is not based on familiarity with
S&T issues or methodology. For example, few newly appointed judges have
experience with statistical analysis, which has become a critical element in
an increasing number of cases. Not only are those named to the bench un-
likely to have familiarity with S&T issues, but there is also no standard prep-
aration for new judges to introduce them to these matters.
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• Judges face extensive demands on their time, leaving little available for
judicial education. Moreover, many topics are competing for their attention,
and they are unlikely to invest significant effort in a subject that they are
not immediately confronting. In light of the severe time limitations faced
by most judges, initial efforts to enhance education will be most effective
if they focus on integrating science issues into traditional judicial education
programs. Such integration provides the greatest opportunity to reach the
greatest number of judges.

Although most educational efforts have been directed at judges in
general, judges who know they must handle complex S&T issues in an up-
coming case will seek more extensive information and assistance than is avail-
able in most current programs. For judges facing challenging S&T cases,
S&T-specific courses can be very valuable. However, the length and expense
of such programs means that they are unlikely to be utilized by a large number
of judges.

• The ease with which judges gain access to educational materials is as im-
portant as the quality of the materials. Access to effective judicial education
programs is hampered by the lack of a clearinghouse for information about
existing judicial education programs and materials. Replication of successful
programs, or portions of successful programs, has proven to be very eco-
nomical. Judicial education would be greatly enhanced if there were a cen-
tralized source with adequate resources to produce and make available high-
quality S&T education materials. For example, there are some exemplary
programs that have been developed by universities, but judges, judicial
educators, and academics in other regions have no way to learn about these
programs. Although the Federal Judicial Center is taking a more active role
in developing S&T materials for inclusion in its programs, efforts need to
be undertaken to develop a suitable entity to take on this important clear-
inghouse function.

• Although many S&T issues involve ethical and moral considerations, little
attention is paid to such matters in most judicial education programs. More
and more often, judges are being called upon to make legal and moral de-
cisions that will dictate the quality and meaning of life, as they decide issues
relating to birth, the right to die, and the allocation of scarce medical re-
sources. Judges might welcome the opportunity for education that addresses
the scientific and philosophical complexities that bear on making such
decisions.

• Appellate and trial judges and state and federal judges may have differ-
ing educational needs and may require different educational methods. Vir-
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tually all of the present programs are directed towards the needs of trial
judges. Little if any attention has been paid to the particular needs of appellate
judges, such as understanding risk assessment for review of agency actions.
Federal and state judges may also have somewhat varying needs stemming
from differences in their caseloads.

• High-quality judicial S&T programs require collaboration by judges who
understand science and scientists who understand the needs of judges. Many
of the programs that judges have found most useful were designed with
the active assistance of teams of judges and scientists who are skilled at pro-
viding "interpretation" of the other culture's language and methodology.
Judicial education programs that feature subject-matter experts with little
knowledge of the judiciary or the judicial system are often "interesting,"
but judges may leave feeling that they have wasted precious time if they
cannot apply "on the bench" what they have learned.

• Science education programs, like all judicial education programs, are
most effective if they are interactive, utilizing conversation, dialogue, and
debate. Adult education theory has shown that people are most likely to
retain material if they acquire it in an interactive process. The anecdotal
reports from judges on current judicial education programs reveal that they
believe the "hands-on" programs to be most useful. It appears that effective
judicial education programs

• Focus on scientific methods rather than substantive science, with
opportunities for judges to practice "hands-on" application of scientific
methods and theory in a judicial context

• Include problem-solving exercises to help judges understand how
scientists think

• Include interactive presentations such as workshops or mock
trials, as contrasted with lectures, to explain differences between scientific
and legal concepts

• Make available, before and during educational programs, clear
and useful resource materials, including protocols designed to assist judges
in addressing issues of expert testimony (see pages 38-39)

• Include presentations by members of the judiciary who are ex-
perienced in trying cases involving S&T issues, as well as simulations involving
lawyers and experts

• Include sufficient time for discussion among the participating
judges of issues raised by the presentations and simulations

The Task Force and the Federal Judicial Center are engaged in de-
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signing a pilot program applying these principles in the United States District
Court for the Eastern District of New York. We are hopeful that this ini-
tiative will provide a blueprint for future efforts.

• The financial resources of the state and federal judiciaries are severely
limited. The primary barriers to reaching greater numbers of federal and
state judges are time and money. Although on the federal level the Federal
Judicial Center has been successful in obtaining increased funding for judicial
education, the number of judges to be served has risen substantially, and
there is greater competition for the Center's limited resources and attention.
Many state judicial budgets have been cut, making development of and
participation in judicial education programs more difficult. The primary
source of outside funding for state judicial education, the State Justice In-
stitute, can support only a fraction of the proposals it receives each year.

Private sources of funding, particularly corporate sources, are nec-
essarily limited by concerns about conflicts of interest. Private foundations
have funded the development of innovative education programs; however,
even where those programs are effective, foundations tend to cease funding
once the pilot program is completed. This reality has significant implica-
tions for the kinds of programs that can be undertaken as well as for the
types of institutions that are best suited to undertake development of edu-
cational programs.

Recommendations for enhancing educational initiatives are set forth
in Chapter 4.



4
RECOMMENDATIONS

The Task Force proposes four distinct but interrelated initiatives for improving
the quality of scientific and technological information that enters the court-
room and for enhancing the ability of judges to manage and adjudicate
the cases in which this information is relevant.

• Judges should engage in the active management of complex S&T
issues throughout the stages of litigation whenever appropriate.

• Judicial education should include S&T issues, both in programs
of a general nature and in focused S&T programs.

• Institutional linkages should be forged between the judicial and
scientific communities.

• A Science and Justice Council, consisting of lawyers, scientists,
and others outside the judiciary should be established to initiate and moni-
tor developments and to suggest future reforms with respect to the judicial
system's treatment of scientific and technological issues.

The Task Force's detailed recommendations follow.
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AN ACTIVE ROLE FOR JUDGES

• Judges should take an active role in managing the presentation of science
and technology issues in litigation whenever appropriate.

The findings of the Task Force, outlined in Chapter 2, with regard to the
operation of evidentiary and procedural mechanisms in the current system
support an active role for judges confronted with S&T issues. The Task Force's
efforts and commissioned studies have led it to conclude that although there
is no one correct way to handle S&T evidence, active involvement by the
judge at various stages of the litigation may lead to better, less costly, and
quicker resolutions.

This conclusion recognizes that the precise time when the judge
should take measures will depend on the characteristics of the particular
case. Generally speaking, however, earlier hands-on management by the
court may ultimately result in savings for the litigants. Case management
techniques exist that are specifically geared to the differing problems that
various kinds of cases present with regard to S&T issues at particular stages
of litigation.

This recommendation takes into account the possibility that a judge
may be reluctant to spend scarce judicial time on complex S&T issues until
it is clear that attention to these issues will advance the disposition of a
case. We believe, however, that without undue investment of time, a judge's
active management of S&T issues can help ensure that

• The parties will produce better and more focused S&T informa-
tion at the discovery stage.

• The party-retained experts will narrow their areas of disagreement.
• In appropriate cases needed assistance can be obtained from

magistrate judges, court-appointed experts, or special masters.

Experience shows that it is constructive for the judge to take early
action to prevent testimony from an unqualified witness, or testimony that
does not meet applicable standards of admissibility. Such action, of course,
is appropriate only if the parties are provided with an opportunity to be
heard. And disposition of a case by the court before trial or at trial is possible
in a jury-triable matter only if the court can conclude that no reasonable
juror could make a determination in favor of the plaintiff or defendant on
the basis of the proffered evidence. More active management is worthwhile,
however, even when the court cannot dispose of a case: the judge's efforts
may produce a more narrowly focused, speedier trial that is more compre-
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hensible to the jurors and that allows them to reach results that reflect S&T
evidence more appropriately.

The judicial reference manual will provide judges with a menu of
options from which to select methods for handling particular S&T problems
in a variety of cases. Work is also continuing on the protocols discussed in
Chapter 2 (pages 38-39).

INTEGRATION OF S&T INTO JUDICIAL EDUCATION PROGRAMS

• Scientific and technical issues should be integrated into traditional ju-
dicial educational programs, "modules" should be developed that can be
appended to existing programs, and intensive programs should be supported.

Chapter 3 discusses the need for educational programs that improve the
judge's understanding of scientific methodology and that explain basic sci-
entific and statistical principles. This is a particularly opportune moment
for undertaking a major educational initiative because more than a hundred
vacancies currently exist in the federal courts. An effort should be made
to incorporate scientific issues into the training programs that will be offered
to new judges.

It is obviously impossible to provide judges with the equivalent of
a specialized scientific education in all or even any of the disciplines that
may be relevant in a particular case. Because lawyers are trained to use in-
formation in legally relevant situations, programs that consider scientific
issues in the context of cases typical of those a court is likely to encounter
are more effective than lectures about science.

In light of the severe time constraints most judges face, educational
efforts should as a first step integrate science into traditional judicial edu-
cation programs. For instance, a program on summary judgment could use
a science-based dispute as an example. While the central focus of the pro-
gram would be on the summary judgment process, the problem would re-
quire consideration of whether a particular scientist's expert testimony is
admissible, or whether the plaintiff's expert proof in toto is sufficient. Inte-
grating S&T issues into general programs is a way to raise a judge's awareness
about different possible approaches, new cases, and new issues. Although
this approach can be targeted to reach a great number of judges, it is un-
likely to provide them with much detailed assistance in handling any sci-
entific problem in depth.
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"Modules" of educational material on science-based information
can be quite effective when added to existing programs if they are well pack-
aged and presented. They can give the judge a greater understanding of
scientific methodology, or some assistance with a narrow technical question,
without demanding an extraordinary commitment of time. For instance,
a tape could show and explain what DNA evidence looks like, or demon-
strate sampling techniques, or illustrate various formulas statisticians use
in discrimination cases.

Efforts also must be made to identify existing programs devoted
exclusively to S&T issues and to develop new ones. These programs offer
the greatest opportunity to engage judges in extensive, hands-on experience
in dealing with the difficult science and technology issues they might en-
counter in court. For judges facing challenging S&T cases, such courses can
be very valuable. However, because of the time and expense entailed in at-
tending such programs, they are unlikely to be utilized by a large number
of judges. It may, however, be possible to videotape some of these programs
and make relevant sections available to the judge in chambers. Simulations
are particularly effective because they can be used to present crucial issues
realistically and dramatically. If at all possible, they should be prepared in
a reusable format, such as videotapes or computer programs.

LINKAGES BETWEEN THE JUDICIAL AND
SCIENTIFIC COMMUNITIES

• Institutional linkages between the judicial and scientific communities
should be developed.

As discussed throughout this report, a central difficulty is that lawyers and
scientists do not understand each other's disciplines very well. This cultural
gap is aggravated by the lack of institutional linkages between the judicial
and scientific communities. The absence of institutional ties leads to mis-
understandings about language, methodologies, and missions that often
have a surface similarity. Furthermore, the lack of affiliation means that the
judiciary does not have a group of scientists to which it can turn for insti-
tutional support. In contrast, the executive and legislative branches of the
federal government have ready access to a broad spectrum of information
through federally funded think tanks, in-house science advisors, and the
congressional Office of Technology Assessment.

Many of the initiatives to improve judicial treatment of S&T issues
require greater cooperation among existing institutions and, in some cases,
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either the creation of new entities to facilitate linkages or the shouldering
of new responsibilities by existing institutions.

Historically, no institutional entity has been responsible for overseeing
or managing the interaction between science and the law. From the begin-
ning of its efforts, the Task Force sought to improve the judicial treatment
of S&T issues by creating more formal institutional ties between the judi-
ciary and the scientific community. The Task Force was instrumental in the
establishment of a S&T resource center within the federal judiciary (see "Federal
Judicial Center S&T Resource Center Project," page 54). It also encouraged
the scientific and technical community to establish more formal lines of
communication with the judiciary (see "Establishing a Link with the Sci-
entific Community," page 55).

An effective way to enhance the institutional capability of the courts
to obtain and understand scientific and technological information is to create
science and technology resource centers in both the state and federal judi-
ciaries to address scientific issues that arise repeatedly in adjudication. An
analogous resource center should be created in the science community to
facilitate communication with and understanding of the judicial commu-
nity. These centers should be designed to reflect the interests of the judicial
and scientific communities and to bridge institutional gaps without com-
promising the independence or vitality of either group. They should also
serve as catalysts and facilitators, drawing on the expertise of the relevant
communities and organizations.

JUDICIAL S&T RESOURCE CENTERS

• The federal and state judiciaries should create S&T resource centers to
provide judges with access to the collective experience of their colleagues
in case management techniques for S&T issues and to educate judges on
scientific methodology. Each resource center would also act as a clearing-
house for substantive scientific information compiled by the scientific com-
munity, monitor the impact of S&T issues on the courts, and serve as a bridge
for more cooperation with the scientific community.

Chapter 2 describes the ongoing effort to develop protocols designed to as-
sist judges in dealing with particular scientific issues and to develop a ref-
erence manual that advises judges of procedural and evidentiary mecha-
nisms that can be used to handle S&T issues effectively. A judicial S&T resource
center could usefully undertake the further production, updating, and dis-
semination of protocols and the reference manual, and, indeed, the Federal
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Federal Judicial Center S&T Resource Center Project

In 1990, the Task Force endorsed the concept of a resource center for S&T
issues within the judiciary. Consultants were retained to explore the activi-
ties such a center should undertake to facilitate communication of timely
and relevant information. At the same time, the Task Force began discus-
sions with the Federal Judicial Center to explore ways in which the FJC could
play a role in such a proposed resource center. (The Task Force and the FJC
were already engaged in cooperative efforts to develop a judicial reference
manual for procedural guidance in the management of scientific and tech-
nical issues, as well as a draft protocol on DNA evidence.)

In the summer of 1992, the Federal Judicial Center's Board of Directors
approved a proposal by Judge William W. Schwarzer, the director of the FJC,
to launch a 3-year pilot project on judicial management of scientific and tech-
nological evidence. The proposal was developed with the active encourage-
ment of the Task Force. The project is designed to

• Prepare and maintain a science and technology manual for federal
judges

• Develop science and technology components for judicial education
programs

• Identify needed research and planning to improve the judiciary's
ability to handle scientific and technological information

• Engage in outreach and liaison with the scientific and technical
communities

Carnegie Corporation of New York has funded the pilot project through
the Federal Judicial Center Foundation. Work has begun on several initia-
tives, most notably on the production of the reference manual and protocols,
which are discussed at length in Chapter 2. The willingness of the FJC to
establish such an S&T center on a trial basis demonstrates both the feasi-
bility and the desirability of establishing resource centers within organiza-
tions that already exist in judicial systems. Because of its able staffs exper-
tise in related areas, the FJC was able to begin work on these projects
immediately.

Judicial Center has indicated its intention to continue these efforts. Regular
updating and dissemination are essential because of the changing nature
of S&T issues the courts will face over time, and because effective new tech-
niques will become available as time passes. Maintenance of these vital
documents should be a high priority of the S&T resource centers, lest the
collective wisdom, experience, and expertise of those involved in the adjudi-
cation of S&T issues become outdated and therefore irrelevant to new gen-
erations of judges.
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Establishing a Link with the Scientific Community

The Task Force has encouraged and supported a project of the ABA/AAAS
National Conference of Lawyers and Scientists to develop mechanisms that
would enable the scientific community to identify potential expert witnesses
for the judiciary. It has also engaged in informal discussions with the Na-
tional Academy of Sciences to explore ways in which the scientific commu-
nity could assist the judiciary in better understanding S&T issues, as well
as ways of educating scientists about how the judicial process works. Al-
though still quite preliminary, these efforts may provide a foundation for
establishing more formal relationships in the future.

• The judicial S&T resource centers should provide empirical data on the
impact of S&T issues in various types of cases. Data are needed to reveal
the impact of S&T issues on litigation, to warn of impending difficulties,
and to take advantage of innovative approaches to judicial treatment of S&T
issues. The centers should design systems to collect, analyze, and dissemi-
nate court data on the number, type, and attributes of cases involving sig-
nificant science and technology issues. As noted in Chapter i, traditional
court statistics have not been compiled in a manner that identifies the pres-
ence of any substantial S&T issue. As a result, accurate information on how
frequently these issues arise and on their impact upon the courts is currently
unavailable.

• The judicial S&T resource centers should use the results of that research
to assist in long-range planning for the treatment of S&T issues in the judiciary.
There is a growing consensus that long-range planning is needed in the
judiciary,19 especially in the area of S&T issues. Long-range planning efforts
in the judiciary have been hampered by the lack of empirical research on
science and technology issues in the courts; when unplanned for, some cases,
such as asbestos litigation, have the capacity to overwhelm the system. The
data collected by the proposed centers will help to overcome this historical
barrier. With more accurate data about trends in science and technology
issues in the courts, the judiciary will be better able to anticipate substantial
new claims put forth in litigation, such as those stemming from silicone
breast implants, lead poisoning, or repetitive motion injuries. Although
courts are necessarily reactive, timelier awareness of emerging large-scale
problems will permit the earlier design, preparation, and dissemination of
targeted educational materials and the early use of innovative case manage-
ment approaches.
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• The judicial S&T resource centers should explore ways in which continued
interaction between the legal and scientific communities will be beneficial.
The resource centers might host meetings between scientists and judges;
convene seminars for leaders in the national academies, professional soci-
eties, and judicial communities; distribute materials developed by the S&T
communities to the state and federal judicial and legal communities; and
consider the possibility of developing registers of qualified scientists who
could assist judges as court-appointed masters or experts. Once such coopera-
tive efforts are begun, the two communities may find other ways to diminish
obstacles to more effective management of S&T issues in litigation.

S&T RESOURCE CENTER IN THE SCIENTIFIC COMMUNITY

• The scientific community should create a resource center as a counter-
part to the proposed judicial S&T resource centers in order to facilitate coop-
eration among the professional societies and to explore the benefits of con-
tinued interaction between the judicial and scientific communities.

A healthy, ongoing dialogue needs to be established between the judiciary
and the S&T community. This dialogue would be greatly enhanced by the
creation of a S&T judicial resource center in the scientific community; this
center should be linked with the judicial resource centers. Such a resource
center in the scientific community should assist the state and federal judi-
ciaries in the development of educational materials, assist with the prep-
aration of information about S&T expert qualifications, provide lists of po-
tential experts upon request, and provide substantive information on S&T
issues.

The scientific resource center should also assist scientists in better
understanding legal methodology and the judicial decision making process
and help S&T professional associations to encourage their members to be-
come more active participants in the judicial process. Scientific societies have
indicated their willingness to offer educational or other assistance.20

Particularly helpful to courts would be reliable statements identi-
fying the elements of acceptable scientific methods field by field. For ex-
ample, such a statement would identify the factors an epidemiologist would
consider in determining whether an epidemiological study had been prop-
erly conducted. An ongoing dialogue between the judiciary and S&T com-
munities would ensure that these efforts are coordinated with the needs
of the judiciary. The possibility of drafting ethical codes for expert witnesses
in various disciplines should also be explored.
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JUDICIAL S&T EDUCATION CLEARINGHOUSE

• A judicial S&T education clearinghouse should be established to collect
and distribute curricula and other materials on science education for judges.

Although effective judicial education programs on judging science exist,
there is unintentional duplication of judicial education programs in S&T,
producing higher costs for the judiciary and materials inferior to those that
could be produced by a coordinated effort. A judicial S&T resource center
might perform clearinghouse functions, such as

• Gathering curricula and resource materials designed to assist the
judiciary in understanding and adjudicating complex S&T scientific issues

• Gathering materials from exemplary science education programs
and making those materials available to judicial educators and other ju-
dicial personnel

• Identifying topics that are not being addressed by judicial edu-
cation programs and developing educational curricula and resource mate-
rials that clarify these topics

• Identifying a "cadre" of judges and scientists who can advise
those designing judicial S&T education programs and who can assist in in-
tegrating science examples into traditional judicial education programs

• The judicial S&T education clearinghouse should establish an advisory
committee of leading experts from various scientific disciplines, judicial edu-
cators, and representatives of the judiciary to consider and advise about what
judges need to know about science. The advisory committee's primary task
would be long-range planning that would attempt to incorporate relevant
developments in S&T into judicial education programs. Successful judicial
education programs address not only "what judges know they don't know,"
but also "what judges don't know they don't know." In addition, the ad-
visory committee should identify any areas in which the judiciary's educa-
tion needs are not now being met. For instance, it may be desirable to de-
velop a curriculum tailored to the distinct needs of the appellate courts.
The advisory committee should also consider the most appropriate way to
include ethical and moral considerations in judicial education on science
and technology.

• The judicial S&T education clearinghouse should also collaborate with
academic communities in the fields of law and science to improve S&T pro-
grams and materials. Many of the best science and technology judicial edu-
cation programs in the country are sponsored by universities and law schools.
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Judicial Education Resource Packages

The judicial S&T resource packages should include

• Curriculum with modules that could be presented together or separately

• Suggestions for successful approaches to teaching a particular module,
including explanations of problem-solving exercises that have proven suc-
cessful in previous programs

• Lists of readings and other resource materials to be distributed before a
conference or program, including case studies, annotated case sum-
maries, and recent opinions

• Expert depositions and motions as well as sample motions from opposing
parties

• Packaged slide presentations or copies of films that have been used by
other judicial educators

• Clear explanations of procedural approaches and analyses of previous
successful (or unsuccessful) approaches in representative complex cases

• A list of resource people—scientists and judges who have taught together
in the past or who have a special understanding of the issues involved—
who might serve as faculty or advisors

• A list of judicial education programs in other states or localities that
addressed the same topic, with names of individuals to contact for more
information

These programs and conferences, which range from one-day seminars to
multisummer degree programs, offer a wealth of information and talent.

The establishment of more formal relationships between federal,
national, and state judicial education programs and law schools and uni-
versities that have developed programs in law, science, and technology could
substantially improve the quality of judicial S&T education." More formal
ties would afford the judiciary more input into these programs so that they
better meet the specific needs of judges.

The goal would be to create a network of law professors and rep-
utable scientists from academia, industry, and government who are skilled
teachers, who understand the judiciary, and who can apply their knowledge
in a judicial context. This network would constitute a valuable resource for
judicial educators attempting to design programs for judges. Greater co-
operation between judicial educators and academic institutions might also
encourage changes in the law school curriculum to educate law students
about scientific and statistical issues that they are likely to encounter in their
future professional lives.
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• The judicial S&T education clearinghouse should "package" high-quality
science education programs for easy use and access. Resources should be
targeted for group programs and presentations as well as for programs to
be used by individual judges. The ease with which the judges can gain access
to educational materials is as important as the quality of the materials.
Replication of existing programs through the development of resource pack-
ages would be economical and would provide a rich educational experience
to greater numbers of judges. Resource packages should include all of the
material necessary for producing a quality program (see "Judicial Education
Resource Packages," page 58).

With greater use of packaged materials that draw on the experience
and expertise of many, it should be possible to make this particularly effec-
tive teaching tool available to more judges. Packages should also include
resource lists of other materials that would be suitable for use by an indi-
vidual judge. Every effort should be made to have materials available through
on-line computer services. Computer-accessible materials would be avail-
able in a timely and inexpensive manner to judges and judicial educators
throughout the country. Wherever feasible, such a package should also in-
clude interactive video disks and tapes, or at least information indicating
that such interactive tools exist.

SCIENCE AND JUSTICE COUNCIL

• An independent nongovernmental Science and Justice Council of judges,
lawyers, scientists, and others should be established to monitor changes that
may have an impact on the ability of the courts to manage and adjudicate
S&T issues; it should also initiate improvements in the courts' access to and
understanding of S&T information, including judicial education and com-
munication between the judicial and scientific communities.

The deliberations of the Task Force over the past three years have made it
increasingly evident that efforts to improve judicial decision making with
regard to S&T issues must continue beyond the life of the Task Force. The
kinds of cases that involve complex scientific and technological evidence seem
to be on the increase. Furthermore, these cases often raise critical issues of
social and economic policy, since they turn on who should bear the risk of
the scientific and technological innovations that generally enhance our lives
but that may also cause problems. To improve the judicial system's ability
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to deal with these difficult questions, a continuing effort to increase the
interaction between science and the courts is essential.

The Task Force's experience confirms that an independent, broad-
based group can play a unique role in proposing new ideas for improving
judicial decision making with regard to S&T issues. A similar type of inter-
disciplinary council should continue the initiatives the Task Force has begun.
It should consist of judges, lawyers, scientific and technological experts, aca-
demics, and perhaps members from industry and the other branches of
government.

An important characteristic of the proposed council is that it would
be located outside existing institutions and therefore would be freer to offer
strategic and long-range criticisms and suggestions than existing groups with
defined roles. The proposed council could, for instance, explore the feasi-
bility of mechanisms which would enable a court to obtain needed scientific
information. When a new type of claim enters the court system, as is hap-
pening with breast implants and as may occur with electromagnetic fields,
judges may want information based on existing studies, ongoing research,
or governmental investigations. At this time, there is no formal way in which
a court can seek this information. The council might propose legislation,
or court rules, that would enable a court, perhaps through the Judicial Con-
ference of the United States, to certify requests for information to adminis-
trative agencies or private bodies within the scientific community.

Such a council could also make recommendations about curricular
change in our nation's colleges and law schools. It has been suggested, for
instance, that a working knowledge of statistics is becoming so important
for lawyers that a course in statistics should be required either as a prerequisite
to law school admission or for graduation from law school. At the very least,
law schools should be encouraged to offer elective courses in Law and Sta-
tistics, as some leading law schools now do. The council could explore these
various options and could consider as well the kinds of statistical courses
that would be most helpful to practicing lawyers.

We live in an ever-changing world to which a dynamic judicial system
responds. The council should monitor changes in the law, in science, and
in society generally that may have an impact on the ability of the courts
to handle S&T issues. We recognize that even as this report is being written,
events are taking place that may have a profound effect on how S&T issues
are handled in the courts. On the immediate legal horizon are proposed
changes in procedural rules, a Supreme Court case on the standards of ad-
missibility for scientific evidence, and the American Law Institute's new Re-
statement (Third) of Torts: Products Liability, as well as proposed new mech-
anisms that would permit the consolidation of cases on a massive scale. New
scientific research efforts may produce results that will affect many of the
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issues currently before the courts. And, of course, the legislative and execu-
tive branches may undertake initiatives with major impact on the courts.

Unless these changes are monitored, it is virtually impossible to
evaluate the ability of the courts to handle these complex scientific and tech-
nological issues. The kinds of case in which these S&T issues arise are often
those of the utmost social significance, and the decisions of judges and jurors
have major consequences for many peoples' lives. A group that initiates and
monitors change in the legal arena and is aware of the complicated inter-
relationships within and outside the legal system would be able to evaluate
recommendations and to propose solutions for these pressing problems. We
believe, therefore, that it is important that an interdisciplinary, nonpolit-
ically affiliated group monitor the performance of the judicial system to
evaluate its ability to cope with these problems.



5
CONCLUSION

Unlike some recent critics, we end our survey of science in the courts on
a note of optimism. The Task Force found that numerous innovative, highly
motivated, and highly skilled judges and lawyers are working hard to im-
prove judicial decision making with regard to S&T issues. That many prob-
lems remain is hardly remarkable, considering the magnitude of the legal
and scientific issues that are presented to American courts for resolution.
While the difficulty and novelty of the questions these cases pose preclude
an instantaneous magical cure, we observe that the legal system is actively
pursuing solutions.

Nevertheless, the Task Force believes that the handling of S&T evi-
dence would be improved if more data were available on how the system
works, if information about successful innovations were more widely dissem-
inated, if judges were given more educational and institutional support,
and if scientists, judges, and lawyers had greater opportunities to commu-
nicate with each other. At the moment, the parallel paths of scientists and
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lawyers usually obey the rules of Euclidian geometry—they do not intersect—
even though both disciplines not infrequently ponder the same subjects.
And when their paths do cross, the result is often misunderstanding, rather
than constructive communication. At the very least, we hope that the Task
Force's work will provide a starting point for a more fruitful interaction be-
tween the worlds of science and the law.
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Development; and of the Board of Overseers for the Natural Sciences for Tufts University.
He served for four years as legal counsel to the President's Science and Technology Advisor,
where he worked on policies relating to the health of science, industrial innovation, and
energy. He was also formerly a clerk to Justice Harry A. Blackmun, United States Supreme
Court, and to Judge Benjamin Kaplan, Massachusetts Supreme Judicial Court. Dr. Meserve
received a B.A. from Tufts University, a Ph.D. in Applied Physics from Stanford University,
and a J.D. from Harvard Law School.

Gilbert S. Omenn is Professor of Medicine and of Environmental Health and Dean of the
School of Public Health and Community Medicine at the University of Washington, Seattle.
He is Principal Investigator of the Carotene and Retinol Efficacy Trial (CARET) to prevent
lung cancer and Director of the Center for Health Promotion in Older Adults. Dr. Omenn
served as a deputy to Frank Press, President Carter's Science and Technology Advisor and
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Director of the White House Office of Science and Technology Policy, and then as an Asso-
ciate Director of the Office of Management and Budget. He served on the National Cancer
Advisory Board and the National Heart, Lung and Blood Advisory Council. He was a Visiting
Senior Fellow at the Woodrow Wilson School of Public and International Affairs, Princeton
University, and then the first Science & Public Policy Fellow at The Brookings Institution,
Washington, DC. With economist Lester Lave, he published Clearing the Air: Reforming
the Clean Air Act (1981). He served on the National Commission on the Environment and
now serves on the National Risk Assessment and Risk Management Commission mandated
by the 1990 Clean Air Act. He is a member of the Institute of Medicine and served on its
Council. He has chaired the Board on Environmental Studies and Toxicology of the National
Research Council, and the EPRI EMF Health Effects Technical Advisory Board. He serves
on the Board of Directors of Rohm & Haas Company, Amgen, and Immune Response Cor-
poration. He earned his B.A. from Princeton, M.D. from Harvard, and Ph.D. in Genetics
from the University of Washington. He was a White House Fellow at the Atomic Energy
Commission.

Joseph G. Perpich is Vice President for Grants and Special Programs of the Howard Hughes
Medical Institute. Dr. Perpich served as the Associate Director for Planning and Evaluation
at the National Institutes of Health and later as Vice President for Planning and Business
Development at several biotechnology companies in the Washington area. He joined the
Howard Hughes Medical Institute to develop a grants program in science education, which
now ranges from grade school activities to postgraduate research training. Dr. Perpich is a
graduate of the University of Minnesota Medical School and completed his residency in psy-
chiatry at the Massachusetts General Hospital and the National Institute of Mental Health.
He is also a graduate of the Georgetown University Law Center. Dr. Perpich is a fellow of
the American Psychiatric Association and a member of the Bar of the District of Columbia.
He is a member of the Board of Advisors of the American Board of Internal Medicine.
Dr. Perpich has broad experience in science and technology policy— as a congressional fellow
with the U.S. Senate Committee on Labor and Public Welfare, Subcommittee on Health,
as chairman of the Biotechnology Advisory Committee of the Pharmaceutical Manufacturers
Association, as a member of national, state, and local science and technology committees,
and on the editorial boards of journals addressing law, science, and society. Dr. Perpich is
the author or editor of several articles and books on federal R&D/regulatory policy and the
biotechnology industry, including Biotechnology in Society: Private Initiatives and Public
Oversight (Pergamon Press 1986).

Paul D. Rheingold is with Rheingold & McGowen, PC. A trial lawyer, Mr. Rheingold rep-
resents plaintiffs in mass litigation and product liability. He was previously Lecturer on Law
at Harvard Law School and Rutgers Law School, and Adjunct Professor at Fordham Law School.
Overseer for the Institute for Civil Justice of Rand Institute, he is Advisor for the American
Law Institute Restatement on Products Liability. Mr. Rheingold chairs the Planning Com-
mission for the City of Rye, New York. He is a member of the American Bar Association's
Commission on Mass Torts, and previously chaired the Manufacturers' Liability Committee
and Special Committee on Punitive Damages of the ABA's Litigation Section. Mr. Rheingold
chaired the New Yotk State Bar Association's Committee on Tort Reparations, and was a
member of the Advisory Committee on Product Liability for the U.S. Department of Com-
merce. He is a graduate of Oberlin College and Harvard Law School (cum laude).

Maurice Rosenberg is Harold R. Medina Professor of Procedural Jurisprudence Emeritus,
Columbia University School of Law. Professor Rosenberg has served as Special Assistant to
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the Attorney General, and as Assistant Attorney General with the U.S. Department of Justice.
He was in the private practice of law following service as Law Clerk to Judge Stanley H. Fuld,
New York Court of Appeals. In World War II, he served in the infantry and military gov-
ernment. He has written The Pretrial Conference and Effective Justice, 1964; Conflict of Laws
(with Reese and Hay), 1990; Civil Procedure (with Smit and Dreyfuss), 1990; Justice on
Appeal (with Carrington and Meador), 1976; Appellate Justice in New York (with Hopkins
and MacCrate), 1983. Professor Rosenberg is a member of the American Academy of Arts
and Sciences. He was chairman of the Advisory Council for Appellate Justice, 1971-1976;
chairman of the Council on the Role of Courts, 1978-1979; and president of AALS, 1973;
and he has been a trustee of the Practicing Law Institute since 1975. Professor Rosenberg
is currently serving as academic consultant to the Appellate Judges Seminar Series and as
chairman of the ABA Standing Committee on Federal Judicial Improvements. He is a gradu-
ate of Syracuse University and Columbia University School of Law, where he was Editor-in-
Chief of the Columbia Law Review.

Oscar M. Ruebhausen, retired presiding partner of Debevoise & Plimpton, practiced law
for nearly 50 years. During those years he engaged in numerous science-related activities.
He was General Counsel to the Office of Scientific Research and Development in Washington,
DC, from 1944 to 1946. Subsequently, he has chaired, or been a member of, a wide range
of commissions, task forces, panels, and committees focused on science/social policy issues.
These have been public (at both the federal and state level) and private (supported by foun-
dations or bar associations) in sponsorship. He has also been chairman, or a director, of a
number of business corporations and not-for-profit organizations, has written for professional
journals, and is a past president of The Association of the Bar of the City of New York.
He is a graduate of Dartmouth College (summa cum laude) and Yale Law School (cum laude),
where he was Note Editor of the Yale Law Journal.

Pamela Ann Rymer was appointed United States Circuit Judge for the Court of Appeals
for the Ninth Circuit (Alaska, Arizona, California, Guam, Hawaii, Idaho, Montana, Nevada,
N. Mariana Islands, Oregon, & Washington) following service as United States District Judge
for the Central District of California. Judge Rymer was previously in the private practice
of law. Judge Rymer is a trustee of Stanford University and was chair of the California Post-
secondary Education Commission. She is on the Board of Directors of the Constitutional
Rights Foundation and is a member of the Judicial Conference of the United States Com-
mittee on Criminal Law and Probation, and the Education Commission of the States, Task
Force on State Policy and Independent Higher Education. She is a member of the American
Bar Association Civil Justice Reform Coordinating Committee, the State Bar of California
Antitrust and Trade Regulation Committee, and the Los Angeles County Bar Association
Committee on Professionalism. A graduate of Vassar College, Judge Rymer took her law
degree at Stanford University Law School.

Irving S. Shapiro joined the law firm of Skadden, Arps, Slate, Meagher & Flom following
his retirement as Chairman of the Board and Chief Executive Officer of the DuPont Com-
pany. Mr. Shapiro came to DuPont as an attorney in the Legal Department after serving
in the U.S. Department of Justice during the Roosevelt and Truman Administrations, where
he specialized in practice before the Supreme Court. His work in the Legal Department
emphasized antitrust litigation and providing counsel to various manufacturing departments
on a wide range of business problems. During the eight years Mr. Shapiro spent with the
Justice Department, from 1943 to 1951, he specialized in practice before the Supreme Court
and the various Circuit Courts of Appeal. He worked for eighteen months at the Office of
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Price Administration in Washington, helping to establish a rationing program at the incep-
tion of World War II. He played a major role in the antitrust case of the 1950s and early
19605 that forced DuPont to divest itself of General Motors stock. In 1965 he was appointed
assistant general counsel of the company. Mr. Shapiro is a former trustee of the Conference
Board and the Ford Foundation. He served for two years as chairman of the Business Round-
table and served two years as vice chairman of the Business Council. He is chairman of the
Trustees of the Howard Hughes Medical Institute, and is a member of the American Academy
of Arts and Sciences and the American Philosophical Society. He is a Director of AEA Investors
Inc. and Morgan Trust Company of Florida. He is a Senior Counselor on the Board of Coun-
selors of Bechtel Group, Inc. He is a Member of the Advisory Council of Wells Fargo & Com-
pany. He is a graduate of the University of Minnesota and its law school.

William K. Slate, II, is president of the Justice Research Institute, which is located in Phila-
delphia and Washington, DC. He previously served as director of the congressionally man-
dated Federal Courts Study Committee, CEO of the Virginia State Bar, Circuit Executive
for the Third Judicial Circuit of the United States, and Clerk of the United States Court
of Appeals for the Fourth Circuit; he also served with the United States Department of Jus-
tice. He has practiced law, been an adjunct professor of law, judicial administration and man-
agement, and was a visiting professor at Seton Hall Law School in Newark, New Jersey. He
is the Reporter to the District Court of the Virgin Islands for the Civil Justice Reform Act
of 1990. Mr. Slate is an elected member of the American Law Institute and is a member
of the ABA Standing Committee on Federal Judicial Improvements. He is a founder of the
Council for Court Excellence in Washington DC. Mr. Slate was a member of the Virginia
Commission on the Future of the Judiciary Task Force on Technology. A graduate of Wake
Forest University and the University of Richmond School of Law, he holds an M.B.A. from
the Wharton School of the University of Pennsylvania. He is a graduate Fellow of the Institute
for Court Management and an S.M.G. graduate of the John F. Kennedy School of Govern-
ment at Harvard University. He has also engaged in graduate studies in comparative law
at Oxford University.

Patricia M. Wald is United States Circuit Judge for the District of Columbia Circuit. Judge
Wald previously served as Chief Judge of the circuit, Assistant Attorney General for Legis-
lative Affairs with the U.S. Department of Justice and Staff Attorney of its Office of Criminal
Justice, Litigation Director with the Mental Health Law Project, director of the Office of
Policy and Issues with the Sergeant Shriver vice presidential campaign, and co-director of
the Ford Foundation Drug Abuse Research Project. She also served as an attorney with the
Center for Law and Public Policy, the National Commission on the Causes and Prevention
of Violence, and the Neighborhood Advisory Committee on Civil Disorder. Judge Wald
was a Member of the National Conference on Bail and Criminal Justice and a Consultant
for the President's Commission on Law Enforcement and Administration of Criminal Justice.
She has been a member of the Committee on Codes of Conduct of the Judicial Conference
of the United States and is a member of the Executive Committee of the American Law
Institute and its Second Vice President. She is a Fellow with the American Bar Association,
a member of the American Academy of Arts and Sciences, and has served with the National
Science Foundation-National Research Council Committee on Law Enforcement and Admin-
istration of Justice. She is a graduate of Connecticut College for Women (Phi Beta Kappa,
Winthrop Scholar) and Yale Law School (Order of Coif).
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Jack B. Weinstein is United States District Judge for the Eastern District of New York. He
was Chief Judge from April 30, 1980, to March 31, 1988. Judge Weinstein is a member of
the American Law Institute and the American Academy of Arts and Sciences. He has served
as a member of the Subcommittee on Federal Jurisdiction of the Committee on Court
Administration of the Judicial Conference of the United States; the Advisory Committee
on Rules of Evidence; the Special Advisory Group to the Chief Justice on Problems Relating
to Federal Civil Litigation; and the Ad Hoc Advisory Committee on the Administrative Office.
He was a member of the Judicial Conference of the United States, 1983-1986. Judge Wein-
stein was Special Counsel to the New York Joint Legislative Committee on Motor Vehicle
Problems; Reporter and Consultant on Practice and Procedure to the New York State Temporary
Commission on the Courts; member of the Advisory Committee on Practice and Procedure
of the New York State Senate Finance Committee; member of the City of New York Advisory
Narcotics Council; and County Attorney of Nassau County, New York. He served as Lieu-
tenant in the United States Navy during World War II. He is a graduate of Brooklyn College
and Columbia Law School, where he now teaches part-time.

Senior Consultant

Margaret A. Berger is Associate Dean and Professor of Law at Brooklyn Law School. After
graduating from Radcliffe College and Columbia Law School and spending some time in
the private practice of law, she served as a law clerk to Judge Jack B. Weinstein of the District
Court for the Eastern District of New York. At Brooklyn Law School, she specializes in Evi-
dence and Civil Procedure. She is the co-author of Weinstein's Evidence and Weinstein's
Evidence Manual, and is also a co-author of a casebook on evidence (with Weinstein, Mansfield
and Abrams). She currently serves by appointment of the Chief Justice of the United States
as Reporter for the Judicial Conference of the United States' Advisory Committee on the
Federal Rules of Evidence. She has been a visiting professor of law at New York University
and Harvard University. She is a member of the American Law Institute, and has served
on numerous committees of the American Bar Association, the Association of the Bar of
the City of New York, the Second Circuit and the Eastern District of New York. She is cur-
rently serving as a consultant to the advisory group in the Eastern District of New York that
is drafting an implementation plan on the Civil Justice Reform Act of 1990.

Staff

Steven G. Gallagher is a Senior Staff Associate with the Commission. Mr. Gallagher pre-
viously served as Counsel to the Federal Courts Study Committee, as Assistant Circuit Executive
for the Third Judicial Circuit, and as Staff Attorney for the United States Court of Appeals
for the Third Circuit. He administered two national conferences of the Federal Judges
Association and served five years with the United States Air Force. A graduate of the College
of Engineering and Technology of the Southern Illinois University and of Rutgers University
School of Law-Camden, he is completing his graduate work at the University of Pennsylvania.

David Z. Beckler is Associate Director for the Carnegie Commission on Science, Technology,
and Government. He was the Senior Assistant to the President's Science Advisor and Execu-
tive Officer of the President's Science Advisory Committee from 1956 to 1972. From 1976
to 1983, Mr. Beckler was Director for Science, Technology and Industry of the Organization
for Economic Cooperation and Development in Paris, France. He is a graduate of the Uni-
versity of Rochester (chemical engineering) and the George Washington University Law School.
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Consultant

Elizabeth H. Esty is a lawyer, adjunct professor, and consultant. Ms. Esty clerked for the
Honorable Robert E. Keeton before joining the law firm of Sidley & Austin in Washington,
DC. While at Sidley & Austin, she helped formulate organized medicine's proposal for com-
prehensive medical malpractice reform. She has participated in the Institute of Medicine's
examination of Medical Professional Liability and the Delivery of Obstetrical Care, and in
the Georgetown University Program for Science and Law's conference on Planning Scientific
Evidence. She has been an adjunct professor at American University and a guest lecturer
at Stanford University's Washington program. She received her A.B. from Harvard Univer-
sity, was a Rotary Graduate Fellow at the Institut d'Etudes Politiques de Paris, and graduated
from Yale Law School.
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In view of the interdisciplinary nature of both the Task Force and of the issues to
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largest category (nearly zo percent). In short, nearly two-thirds of the California
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16. For all the outcry over inconsistent results in the many cases alleging that
Bendectin caused birth defects, at this writing there is apparently only one federal
Bendectin case in which a plaintiff ultimately won, and that plaintiff has apparently
not yet collected a judgment. See Joseph Sanders, The Bendectin Litigation: A Case
Study in the Life Cycle of Mass Torts, 43 Hast. L. J. 301 (1992). It should be noted,
however, that the Supreme Court granted certiorari on October 13, 1992, in a Ben-
dectin case in which the Ninth Circuit had affirmed a grant of summary judgment
to the defendant. Daubert v. Merrell Dow Pharmaceuticals, Inc., 951 F.2d 1128 (9th
Cir. 1991), cert, granted, 61 U.S.L.W. 3284 (1992).

17. Some of these issues may be resolved by the Supreme Court's grant of
certiorari in Daubert v. Merrell Dow Pharmaceuticals, Inc., 951 F.2d 1128 (9th Cir.
1991), cert, granted, 61 U.S.L.W. 3284 (1992). The Carnegie Commission filed a brief
amicus curiae in support of neither party before the Supreme Court suggesting
an evidentiary and procedural approach to the admissibility of expert testimony
based on science.

18. Catherine Pierce, Survey of Judicial Education Involving Science and Tech-
nology (1992, Carnegie Commission, unpublished manuscript).

19. Several recent developments reflect the interest in this area: the Judicial
Conference of the United States has created a committee on long-range planning,
the Administrative Office of the U.S. Courts has created a long-range planning di-
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vision, and the National State-Federal Judicial Council is considering establishing
a similar entity.

20. AAAS-ABA National Conference of Lawyers and Scientists Task Force on
Science and Technology in the Courts, Enhancing the Availability of Reliable and
Impartial Scientific and Technical Expertise to the Federal Courts (1991, Carnegie
Commission, unpublished manuscript).

21. The Center for Law, Science, and Technology has conducted a survey of the
substantial and growing number of academic law and science programs that cur-
rently exist around the country. L. Crowley, D. Illman, and D. VanBeck, Survey
of Law, Science, and Technology Studies in U.S. Law Schools (April 28, 1992; Uni-
versity of Washington School of Law, Center for Law, Science, and Technology).
Dissemination of this survey would alert judicial educators and academics to others
who share their interests.



GLOSSARY

Adversarial process—requires that lawyers must zealously make the most effective
statement possible of their client's case. This process ensures that the evidence and
the issues will be fully explored and presented so that the impartial fact-finder will
be enabled to reach an informed and just decision.

Alternative dispute resolution (ADR) — the term applied to a variety of mechanisms
for resolving disputes outside of the traditional legal system. Such mechanisms in-
clude binding or nonbinding arbitration, adjudication by specialized nonjudicial
tribunals, and fault or no-fault administrative proceedings.

American Judicature Society (AJS) —an independent national, membership-based
organization of more than 2.0,000 judges, attorneys and other citizens dedicated
to improving the administration of justice.

American Law Institute (ALI) — a private nonprofit organization established to pro-
mote the clarification and simplification of the law and its better adaptation to
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social needs, to secure the better administration of justice, and to encourage and
carry on scholarly and scientific legal work. ALI is member-supported, but it also
receives foundation grants. Members are elected by its council with total member-
ship limited to 2,500.

Amicus curiae—literally, friend of the court. Individuals or organizations who are
not parties to a case but who have a strong interest in the subject matter of a case
may file a brief stating their views and bringing the expertise of their constituencies
to the attention of the court.

Certiorari—generally used in reference to the Supreme Court of the United States,
the writ of certiorari is a discretionary device through which the Court can review
cases that turn on questions of federal law. In recent years the Court has typically
granted between 100 and zoo of the several thousand petitions for a writ of certiorari
filed each year by losing parties that have completed (exhausted) all other state
or federal appeals.

Consolidation of cases—a procedure under Federal Rule of Civil Procedure 42 or
analogous state rules where actions involving a common question of law or fact
pending before a court can be consolidated for joint hearing or trial on any or all
matters as "may tend to avoid unnecessary costs or delay." See also federal rules,
Mass tort, and Multidistrict litigation.

Discovery—the pretrial devices that a party in a legal case can use to obtain facts
and information from another party. Under the Federal Rules of Civil Procedure,
discovery tools include depositions (sworn statements in response to written or
oral questions), written interrogatories, production of documents, and physical
examination.

Federal Courts Study Committee (FCSC)—created by Congress in 1988, the FCSC
was established to examine the problems and issues currently facing the federal
courts, to develop a long-range plan for the future of the federal judiciary, and
to report its recommendations. The fifteen members of the Committee were ap-
pointed by the Chief Justice of the United States and were broadly representative
of the interests affected by the federal courts.

Federal Judicial Center (FJC) — the research, education, and planning arm of the
federal judicial system that was established by Congress in 1967 (28 U.S.C. §§ 620-
629), on the recommendation of the Judicial Conference of the United States. The
Chief Justice of the United States chairs the Center's Board, which also includes
the director of the Administrative Office of the U.S. Courts and six judges elected
by the Judicial Conference of the United States. The Board appoints a director to
supervise the activities of the Center.

Federal Judicial Center Foundation—a private, nonprofit corporation established
by Congress in 1988 and chartered by the District of Columbia to receive gifts



86 SCIENCE AND TECHNOLOGY IN JUDICIAL DECISION MAKING

made to support the work of the Center. The foundation is governed by a seven-
person board, whose members are appointed by the Chief Justice of the United
States, the President Pro Tempore of the Senate, and the Speaker of the House
of Representatives.

Federal Rules—procedural rules adopted pursuant to a rulemaking authority that
Congress has delegated to the judiciary while retaining the right to veto or modify
the rules. The Federal Rules of Civil Procedure govern all civil actions and the Fed-
eral Rules of Criminal Procedure govern criminal actions. The Federal Rules of Evi-
dence govern the admissability of evidence in both civil and criminal cases in federal
courts. The corresponding rules of procedure and evidence in many state jurisdic-
tions are modeled after the federal rules.

Institute for Civil Justice, the RAND Corporation—established within the RAND
Corporation in 1979, ICJ performs independent, objective policy analysis and re-
search on the American civil justice system. ICJ is supported by pooled grants from
corporations, private foundations, trade and professional associations and individ-
uals. RAND is a private, nonprofit institution, incorporated in 1948, which engages
in nonpartisan research and analysis on problems of national security and the public
welfare.

Judicial Conference of the United States—was created by Congress (28 U.S.C. §
331) in 1922, to "serve as the principal policymaking body concerned with the
administration of the United States Courts." The Chief Justice of the United States
is the presiding officer. Membership includes the Chief Judge of each judicial cir-
cuit, the Chief Judge of the Court of International Trade, and a district judge from
each regional judicial circuit who is elected for a term of three years by the circuit
and district judges of the circuit represented. The Conference operates through
a network of committees. The Chief Justice has sole authority to make committee
appointments.

Magistrate judges—are judicial officers appointed by United States District Courts
for fixed terms of service. Authority is delegated by district court judges to mag-
istrate judges for the conduct of certain judicial business such as pretrial hearings
or consideration of motions by the parties. The extent of such delegated authority
is limited by the Constitution and by legislation.

Mass tort—the term applied to a category of cases in which many plaintiffs allege
a similar injury or injuries caused by an action or product of a single defendant
or group of defendants. The claims related to Agent Orange, asbestos exposure
and lUDs are examples.

Multidistrict litigation—when civil actions involving one or more common ques-
tions of fact are pending in several different federal district courts, federal law allows
the cases to be coordinated and consolidated for pretrial procedures under a single
judge. 28 U.S.C. § 1407. A Judicial Panel on Multidistrict Litigation assigns and
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transfers such cases which are governed by the "Manual for Complex Litigation"
and the "Rules of Procedure of the Judicial Panel on Multidistrict Litigation."

National Center for State Courts (NCSC) — a private nonprofit organization founded
in 1971 by the Conference of Chief Justices and the Conference of State Court
Administrators to help state courts better serve litigants and the public. The NCSC
provides an information exchange, research, education and training, and direct
assistance to state courts. Its principal financial support comes from state govern-
ments, but it also receives federal and private grants.

National Childhood Vaccine Compensation Act—the newest and most structured
legislatively created program for mass tort resolution. The issue of causation is elim-
inated by assuming causation if specified symptoms occur within a defined period
of time after a child receives a specified vaccination. Special masters of the United
States Claims Court award damages according to a compensation table. Awards
are paid from a special pool of funds contributed by the vaccine manufacturers
in lieu of defending expensive lawsuits. Even if the petitioner loses, the program
pays costs and attorneys' fees. A victim may reject an award and proceed to suit
in federal or state court, but only one person has done so in several hundred con-
cluded cases.

Pretrial—a term applied to the filings and proceedings before the commencement
of an actual trial. Common pretrial activities in S&T cases include discovery, pretrial
conferences to narrow issues to be tried, pretrial hearings to clarify the scope of
expert testimony and depositions.

Special masters—under Federal Rule of Civil Procedure 53 and analogous state rules,
a judge can appoint a "master" to assist the court in a specific exceptional case.
This person's powers and duties vary, depending on the judge and the case, and
can include such matters as supervising discovery of evidence, taking of evidence,
overseeing expert depositions, and meeting with the parties to clarify issues for trial.

State Justice Institute (SJI) —a private, nonprofit corporation established in 1984
by an Act of Congress (42 U.S.C. § 10701) for the purpose of providing financial
support to projects designed to improve the administration of justice in the state
courts. Its governing Board of Directors, consisting of 11 members appointed by
the President with the advice and consent of the Senate, is statutorily composed
of six judges, a state court administrator, and four members of the public, of whom
no more than two may be of the same political party.

Summary judgment—a procedure under Federal Rule of Civil Procedure 56 and
equivalent state rules where any party in a civil action can ask the court to rule
in its favor on a claim. The party must show that there is no genuine issue of ma-
terial fact (that there is no factual dispute that would alter the legal outcome) and
that it is entitled to prevail as a matter of law. Summary judgment takes place before
a trial and is a way of resolving issues without a trial.
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Toxic tort—a term loosely applied to legal cases alleging injury or disease caused
by exposure to hazardous substances and products. The term encompasses the claims
alleging injuries such as lung disease and cancer from asbestos exposure, Bendectin
and IUD injuries, and environmentally induced harm such as radiation-induced
injury and disease caused by exposure to pesticides.
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