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demiological research in the area of cancer pre-
vention because of its doubts about the long-term
commitment of NCI to such research. A cancer
prevention epidemiological study would require
a commitment to long-term funding without any
important intermediate benefits to be derived from
the research. National policy, in contrast, focuses
on research with measurable output within a short
time span, and the center has rot been satisfied
that funding for cancer prevention or epidemio-
logical studies would not be terminated before us-
able results could be achieved.

With this exception, the principal factor govern-
ing the choice of research activities is the individ-
ual strategy of the principal investigator. Because
staff investigators are selected on the basis of the
congruence of their expertise and interests with
the center’s research mission, the focus of its ef-
fort is maintained without any formal structure
to review research proposals for consistency with
the center’s objectives.

Virtually all of the research conducted at the
center is investigator-initiated, and very little is
contract work. NIH and NSF proposals—as well
as others—are peer reviewed, and this review, in
some instances, may tend to discourage funding
of highly innovative research projects in favor of
more conventional undertakings. However, the
vagaries of peer review are regarded as less in-
fluential on an organization such as this center
than they might be for another research facility
of lesser reputation.

The impact of all types of government regula-
tion on the selection of research opportunities is
also fairly minor. The cost of compliance with reg-
ulatory requirements is incorporated into grant
applications and is rarely so significant that fund-
ing is jeopardized. Moreover, the very properties
that make a substance or procedure a candidate
for regulation often also make it attractive as a
subject for research.

Control of the Research Process

Because NIH funding is so important to the
center’s research, the protocols established by that
agency strongly influence the conduct of that re-
search. Moreover, NIH guidelines have become,
in many instances, the industry custom for lab-

oratory research, and thus are followed even be-
yond the jurisdiction of NIH. NIH has published
guidelines for animal testing, for the use of hu-
man subjects, for recombinant DNA research, and
for the use of investigational drugs. The latter
guidelines apply when NCI provides a pharma-
ceutical on which research is to be conducted; if
an investigational drug were applied by a private
firm, the firm would have to obtain FDA approval
and meet FDA requirements established for such
drugs. In general, the center attempts to relieve
its researchers from the nonsubstantive burdens
of these guidelines and to assign to administra-
tive staff the responsibility for paperwork and
managerial burdens.

A more fundamental effect on the conduct of
research is perhaps caused by the structure of the
usual grant agreement. Although NIH is author-
ized to make research grants for up to 7 years,
the typical grant is generally for 3 to 5 years and
never longer. On the average, an NIH grant pro-
vides 3½ years of funding. This limit is set, not
so much by policy considerations, which argua-
bly favor longer grants that are relatively easy to
administer and require burdensome administra-
tive procedures less frequently, as by the demands
of peer review. Often reviewers recommend fund-
ing for less than the total period of time requested
in order to allow for thorough review at frequent
intervals. A possible impact of such temporal
limits, however, is to promote research protocols
that permit tangible work products in shorter time
periods.

A principal limitation of NIH funding is that
it does not fully cover experimental patient care.
This is not a reflection of any NIH judgment that
it is not responsible for experimental patient care,
but rather a dictate of the limitations of available
funds. Third-party procedures (e.g., Medicaid and
Blue Cross/Blue Shield), in contrast, do not as-
sume responsibility for experimental clinical pro-
cedures. Thus, a gap exists, at least in theory, be-
tween NIH funding and third-party procedures.
In practice, the gap is less significant than it ap-
pears, in part because the line between clinical re-
search (nonreimbursable) and “best patient care”
(reimbursable) is not precisely drawn. However,
as pressure to control medical costs increases,
third-party providers are likely to draw a more
restrictive line of distinction and more experi-
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mental patient care may have to be funded by
NIH.

Management of Risks

The center is subject to OSHA, the Environ-
mental Protection Agency, and NRC regulations
governing work place safety, environmental pro-
tection, and radiological health. The center’s Di-
vision and Laboratory Chiefs are responsible for
assuring compliance with such regulations by
those they supervise. In addition, the center is sub-
ject to the Joint Committee on Hospital Accredi-
tation, a hospital self-regulating organization that
approves radiation, chemical, and biological
safety programs. The State and city in which the
laboratory is located further regulate aspects of
health, safety, and environmental hazards, includ-
ing fire and chemical hazards and the biohazards
of recombinant DNA.

As noted, NIH guidelines govern the use of hu-
man subjects in research, and these guidelines gen-
erally require the approval of the research pro-
tocol by an Institutional Review Board and the
informed consent of the human subject or legal
representative. Typically, the center has found,
its patients are relatively sophisticated about the
nature of their disease, the hazards of research,
and the potential for harm. The center is a ter-
tiary care facility, and the majority of its patients
have substantial experience with medical proce-
dures and treatments. Therefore, the content of
its informed consent form can sometimes be rela-
tively more technical than corresponding docu-
ments at other facilities such as at a primary care
hospital.

The informed consent form states the center has
“no formal policy” with regard to compensation
of research subjects who are injured in the course
of research. In practice, medical cost incurred as
a result of such injury might be paid by the third-
party provider. In particular circumstances, how-
ever, the center might seek to assume or divide
these costs.

Controls on
Information

Communication of

Because the center regards its staff to be both
intelligent and well-educated, it relies on the pro-
vision of chemical and radioactive hazard infor-
mation as the principal instrument for managing
risk hazard. The center employs one half-time
chemical safety information officer whose exclu-
sive responsibility is to provide relevant informa-
tion about substance hazards and appropriate
precautions and responses, as well as to perform
laboratory inspections.

The center, however, is not subject to either the
OSHA hazard communication standard or the
State right-to-know law. The OSHA standard, as
noted, applies only to workers within the manu-
facturing sector. The State law exempts research
laboratories not involved in the production or
manufacture of goods for direct commercial sale.
The regulations issued under the law require an
application for an exemption to be filed by each
laboratory. The center has filed such an applica-
tion and, while that application is pending before
the State department of public health, the center
is exempt from right-to-know requirements.

A principal objective of the research conducted
at the center is the dissemination of user results.
Dissemination serves the interests of the center’s
mission by advancing the state of knowledge
about cancer and also enhances the reputation and
standing of the center and its staff. Therefore, the
center will not accept research funding that re-
quires secrecy. Nevertheless, some limits on dis-
semination are accepted. Grant agreements may
specify, for example, that publication of research
results might be delayed for up to 3 months in
order to allow for review by the sponsor. Such
limits do not generally appear in NIH or NSF
grant agreements. Indeed, the policy of Federal
funding organizations is to stimulate the dissem-
ination of research results, and failure to publish
may be considered negatively in evaluation of new
grant proposals.
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A theoretical restriction may also derive from suits seemingly adverse to private clients. Such
the practice of some center staff to consult pri- an impact may be completely unconscious and im-
vately for industry. In such circumstances, the possible to demonstrate, but the restriction may
staff member could feel disinclined to publish re- nevertheless operate.

PROFILE OF A REPRESENTATIVE

The Department of Chemical Engineering at
this major research university engages in a range
of research projects and activities in support of
the academic development and advancement of
its students and faculty. Although much of this
research is funded from outside sources, the de-
partment does not principally engage in client
services, but rather seeks grant support for re-
search into chemical transformation and separa-
tion processes, and energy intensive functions of
relevance to the interests of its members. The prin-
cipal areas of interest include coal conversion,
synfuels developments, utilization of micro-orga-
nisms in chemical processes, and polymer produc-
tion. Approximately 30 to 40 percent of the de-
partment’s research funds come from private
sources (e. g., one international corporation con-
tributes $1 million annually); the remainder are
Federal grants, principally from the departments
of Energy and Defense (DOE and DOD) and NSF.

Much of the department’s research is conducted
at a very small scale, utilizing small quantities
(often less than a gram) of chemicals in any partic-
ular step. However, a great variety of chemicals
are involved in the department’s research pro-
grams so that the cumulative hazard of the re-
search is highly variable. An exception to this pat-
tern of low volume and high variety is in the area
of combustion engineering, in which substantial
volumes of petroleum products are burned in the
course of research.

In many instances, laboratory research is con-
ducted by students rather than by staff techni-
cians. Because the turnover rate for both students
and technicians is fairly high, most of the people
who work in the department’s labs are not sub-
ject to long-term exposure to laboratory chemi-
cals. The students, however, may be more vul-
nerable to risks because they are relatively naive
and untrained in laboratory safety procedures and
may be somewhat less cognizant than career

UNIVERSITY LABORATORY
workers of the hazards of their research. This sit-
uation influences the amount and type of safety
measures taken by the university.

Controls on the Research Agenda

Because the university lacks the formal hierar-
chical administrative structure of a commercial
enterprise, decisions to undertake research are
relatively individual and idiosyncratic, rather than
directed by an overall institutional strategy.
Clearly, the availability of funding affects the re-
search agenda, but this financial incentive differs
from that of an industrial laboratory, which must
make its research choices based, in part, on an
estimate of the market impact of the anticipated
results. Further, because of its stature in academic
circles, the department carries considerable weight
in negotiations with potential sponsors over the
content and conduct of its research activities.

This is not to say that research sponsors have
no influence over the manner in which their funds
are utilized. Many Federal sponsors and some
foundations, as well as virtually all commercial
sponsors, are mission-oriented. Such sponsors
make their grant awards based on whether they
perceive the research to promote their particular
mission objectives. Approximately 75 to 80 per-
cent of the department’s research funds come from
such mission-oriented sponsors, which include
DOD and DOE, the petroleum and chemical man-
ufacturing industries, integrated circuit manufac-
turers, and pharmaceutical companies. The re-
mainder comes from sponsors seeking to support
“basic” research–some DOE programs, NSF, and
private foundations.

The impact of regulation on the selection of re-
search opportunities is, by contrast, fairly minor
compared to the academic interests of the faculty
and the mission objectives of sponsors. Because
the department’s research seeks to be at the cut-
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ting edge, regulation addressing the specific sub-
stances or processes under investigation may not
yet have been developed. The cost of complying
with health, safety, and environmental regulations
is rarely so significant that research is foreclosed.
To the extent that such regulation raises the cost
of certain lines of inquiry and thus may divert at-
tention to other research activities, this effect is
countered somewhat by intellectual interest in
studying “problem” chemicals and process—those
that may be the subject of extensive regulatory
attention.

Because combustion engineering research has
different characteristics from other research con-
ducted in the department, the effect of regulation
of this research is also somewhat different. In par-
ticular, research into the emissions produced by
combustion processes requires the use of substan-
tial volumes of fuel. Often, from a purely research
perspective the fuel of choice would be benzene,
but benzene is the subject of such intense regula-
tory scrutiny that researchers are reluctant to use
it if a relatively less problematic alternative such
as toluene is available. This reluctance stems both
from current regulatory activities (principally by
OSHA) and from the concern that department re-
searchers share with regulators over the hazards
of the substance.

A similar effect may be discerned with respect
to the use of radioisotopes in research. Because
of the regulatory burden of becoming licensed to
handle radioisotopes and the cost of their disposal
under NRC regulations, their use is discouraged
if alternative research procedures are available.
Again, the effect may be to skew the allocation
of research resources.

Controls on the Research Process

Most research grant agreements specify how re-
search activities are to be conducted; but the level
of specification varies considerably with the spon-
sor. Sponsors of basic research typically require
a proposal that sets forth the research protocol
in sufficient detail to allow reviewers to judge the
technical adequacy of the research. Such protocols
are often thereafter incorporated by reference into
grant agreements, but most sponsors do little su-
pervision or monitoring of performance under
these agreements.

Industrial sponsors may provide “foundation”
grants intended to support the department’s gen-
eral research activities, rather than any particu-
lar project. Such broad grants are less likely to
constrain the specific conduct of research. When
industrial sponsors underwrite a particular re-
search project, however, the grant agreement may
include specification of the research protocol. Sur-
veillance of the department research, however,
is somewhat more extensive in that reporting re-
quirements are more often imposed and site visits
more frequent.

Mission-oriented Federal agencies, such as
DOD and DOE, tend to specify research protocols
in the greatest detail. Such protocols are drafted,
not only to assure the technical adequacy of the
research, but also to assure that research results
will be usable by the sponsor in achieving its ob-
jectives. Commonly specified details include per-
formance requirements, cost allocations, equip-
ment, milestones, and personnel. This greater
specification is typically accompanied by greater
supervision and monitoring of the research. The
Department of Defense is especially strict in its
surveillance of the research it sponsors; however,
this university does not automatically comply
with DOD’s (or any other sponsor’s) requests for
secrecy in the conduct of research. Because it is
an academic institution principally devoted to
education, the university laboratories are widely
open to students and faculty. Classified or weap-
ons-related research is deemed an inappropriate
activity for an academic institution, although it
may be conducted at university affiliated labora-
tories off campus.

Management of Risks

The university maintains a Safety Officer and
an Office of Environmental Medical Services
which are intended as a resource to consult in the
design of laboratory risk management activities
and to facilitate compliance with environmental,
health, and safety regulations. In addition, the
university faculty maintains nine standing com-
mittees that develop risk management procedures
to be used in research:

● Council on Environmental Health and
Safety,

• Committee on Assessment of Biohazards,
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●

●

●

●

●

●

●

Committee on Radiation Protection,
Committee on Safety,
Committee on Animal Care,
Committee on the Use of Humans as Exper-
imental Subjects,
Committee on Toxic Chemicals,
Committee on Radiation Exposure to Human
Subjects, and
Committee on Reactor Safeguards.

The university will not approve a grant agreement
or research contract that has not been approved
by the committee having jurisdiction over such
research.

In general, the safety practices established by
these offices and committees are equivalent to, or
more stringent than, corresponding regulatory re-
quirements. Often, the faculty have been involved
in the development of Federal regulatory require-
ments and their influence is reflected in the re-
quirements adopted. Nevertheless, researchers are
always alert to proposals for regulatory require-
ments that specify unachievable standards or un-
workable administrative burdens, For example,
a new State plumbing code originally would have
required that no micro-organisms be disposed of
in the wastewater of laboratories where biotech-
nological research was being conducted, even
though there are safe and acceptable levels of
micro-organisms commonly allowable in waste-
water generated by nonresearch facilities.

The department’s laboratories are subject to a
range of environmental and occupational safety
and health requirements that typically include: 1)
safety or health standards for emissions of, or ex-
posure to, a particular substance; and 2)
documentation of compliance with such stand-
ards. Many of these regulations specify the chem-
ical substance as the unit of regulatory attention,
and the paperwork burden of reporting require-
ments varies with the number of chemical sub-
stances used in research. Because department re-
search typically utilizes tiny quantities of a
multitude of chemical substances, the paperwork
burden is substantial even though the exposure
and emission standards may be fairly easy to
achieve.

An example is provided by the regulations un-
der the Resource Conservation and Recovery Act

(RCRA) for hazardous waste disposal. These reg-
ulations essentially prohibit the disposal of sub-
stances on the hazardous waste list by conven-
tional means (emission standard =0) and instead
require that licensed hazardous waste transporters
and disposal facilities be utilized. The regulations
further specify the packaging and paperwork re-
quirements to be followed in the disposal of haz-
ardous wastes. At this university, hazardous
waste from chemical engineering laboratories is
sent to the safety office where such waste is col-
lected from all parts of the university. Much of
this waste is unique and packaged in tiny vials.
Traditional practice has been to combine vials of
compatible wastes in “laboratory packs’’—con-
ventional drums lined with absorbent material—
before shipping them off for disposal. The regu-
latory manifest, however, requires that the con-
tents of each vial in the lab pack be separately
identified, and monthly and annual generator re-
ports required under RCRA also must include in-
formation on each vial. Because the waste in each
vial may be unique, the information necessary to
complete the manifest may not be routinely avail-
able, and the safety officer may encounter some
difficulty in preparing the waste for shipment. A
barrel of industrial waste, in contrast, is likely to
contain only one waste type that is routinely gen-
erated. The paperwork burden for this barrel is
correspondingly light: Only one substance needs
to be identified on the manifest and the informa-
tion to be provided is the same day after day.

Similarly, the State’s Clean Air regulations re-
quire an individual permit for each vent through
which air pollution emissions are made. The
university has approximately 20 such permits for
the Department of Chemical Engineering and each
one is supposed to include a specification of the
substances being emitted as well as the technol-
ogy being employed to reduce those emissions.
Because laboratory work varies over time, how-
ever, any specification of substances in the per-
mit is necessarily uncertain. Moreover, if an
honest effort is made to specify all of the sub-
stances likely to be utilized in the laboratory, the
permit application must then demonstrate that the
technology is in place to reduce emissions of the
full list of substances. Nothing in this State law
exempts from the permit requirement substances
that are being emitted in de minimis quantities.



95

Essentially, these two environmental regulatory
programs were devised with a different model of
facility in mind; it is increasingly apparent that
regulations devised for industrial facilities may be
poorly suited for application to research labora-
tories. RCRA regulations do include a partial ex-
emption for small quantity generators, but this
is of no use to the university, which clearly does
not qualify as a small generator because of its sub-
stantial total volume of waste. If paperwork bur-
dens are to be more closely related to the hazards
of the regulated activity, new efforts are required
to tailor regulatory requirements to the type of
enterprises being regulated.

One such effort is suggested by the statement
of projected rulemaking issued by OSHA on April
29, 1985, concerning health hazards of chemicals
in laboratories. In that statement, OSHA ob-
served:

Existing OSHA standards are designed to pro-
tect employees who are engaged in work involv-
ing exposure to only a few toxic chemicals dur-
ing relatively standardized, continuous or
repetitive processes. In contrast, laboratory
workers are exposed to a multitude of toxic sub-
stances under frequently changing or unpredict-
able conditions. OSHA will examine whether
prudent work practices and protective equip-
ment, chosen for the specific facility and task,
are more effective, feasible and economical for
laboratory work than adhering to OSHA’s cur-
rent substance specific exposure standards.

Such a proposal appears to be better suited to
achievement of the goals of environmental, health,

a n d  s a f e t y  r e g u l a t i o n s  t h a n  t h e  t r a d i t i o n a l  a p -

proaches. The effect of traditional regulations, in
many instances, is to consume the time of safety
personnel in the documentation of compliance
rather than to stimulate such people to devote
their time to analyzing problems for which rou-
tinized solutions are not readily achievable.

Restrictions on Communication
of Information

It is the formal written policy of the university
that people who may be exposed to hazards
should be informed about the nature of these haz-
ards and how to protect themselves and others

who also may be exposed. Faculty, administra-
tion, and research supervisory personnel are re-
sponsible for promoting safe practices and for in-
forming individuals working in laboratories about
safety in connection with the work being con-
ducted.

This policy derives from the university’s assess-
ment of its own responsibility under ethical and
general liability principles rather than from a par-
ticular hazard disclosure regulation or statutory
requirement. For example, the OSHA hazard
communication standard applies only to work-
ers within the manufacturing sector. Therefore,
no university laboratory is subject to its re-
quirements.

Similarly, the State right-to-know law exempts
research laboratories not involved in the produc-
tion or manufacture of goods for direct commer-
cial sale. The regulations issued under the law re-
quire an application for exemption to be filed by
each laboratory. The Department of Chemical
Engineering has filed such an application for its
laboratories, which is presently pending before
the State Department of Public Health (DPH). Un-
der the regulation, the department is exempt un-
til DPH rules on the application.

Nevertheless, the State law does affect univer-
sity operations in other ways. A number of ven-
dors have terminated all business in the State in
response to the law, so that alternative vendors
have had to be found in some instances. In addi-
tion, MSDSs being supplied with chemical prod-
ucts sometimes appear to have been prepared by
lawyers to achieve minimal compliance with reg-
ulatory standards and to provide the least in-
criminating information possible, rather than by
persons desirous of promoting proper manage-
ment of substance hazards. For this reason, when
the university is establishing safety procedures,
it frequently uses MSDSs prepared by an inde-
pendent service, rather than those supplied by
manufacturers.

Clearly, a principal objective of academic re-
search is publication and dissemination of research
results both to advance the state of knowledge in
the research field and to advance the reputation
and study of the department and its faculty. As
noted, therefore, the university will not approve
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funding arrangements that require secrecy in the
conduct of research and the dissemination of
results.

Nevertheless, some limits on dissemination are
common. Grant agreements may specify, for ex-
ample, that publication of research results must
await a release by the sponsor. In some circum-
stances—for example, where proprietary informa-
tion has been licensed to the department for the
conduct of research—the sponsor may require
that articles proposed for publication be submitted
for review in advance to assure that inappropri-
ate disclosures of patentable material or trade
secrets are not made.

The department’s agreement with the corpora-
tion cited above, for example, illustrates how
these provisions operate. Under that agreement,
the university will hold the patent on any discov-
ery made in the course of the research funded by
the corporation, subject to the corporation’s
royalty-free license. If the university does not de-
velop its patent, then the rights will revert to the
corporation. The corporation is also given 10 days
to review articles proposed for publication and
to make any objections. Of course, the principal
restraint on publication under this arrangement
may not be the final restrictions of the grant agree-
ment but the desire to maintain a harmonious rela-
tionship with a major source of research funding.
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Chapter 7

Community Control of
Research: Two Case Studies*

This chapter describes two cases involving
precedent-setting interventions into scientific in-
quiry by a local government in Massachusetts.
The first describes the city’s two-phase regulation
of recombinant DNA molecule technology—in
1977, passage of the country’s first law regulat-
ing rDNA research, and in 1981, a revised law,
enacted in response to research and development
(R&D) activities of newly established biotechnol-
ogy firms. The second case describes the city’s ef-
forts to proscribe the handling and testing of cer-
tain chemical warfare agents by a consulting firm
under contract with the Department of Defense
(DOD). The public controversy over the second

case was kindled in October 1983 and has been
the subject of litigation since March 1984 when
the city promulgated its first regulation.

The case studies that follow describe the events
leading up to the respective regulations, discuss
the possible national impacts of these types of
cases, and survey the arguments presented in fa-
vor of and opposed to local regulation of research.
The report also examines the general policy im-
plications of these cases on the issue of freedom
and accountability in the conduct of scientific re-
search.

RESEARCH INVOLVING RECOMBINANT DNA MOLECULES

The controversy in Cambridge, Massachusetts,
over research involving the use of recombinant
DNA molecules began in Spring 1976. At that
time, the administration of Harvard University
was considering a proposal for the renovation of
one of its biological laboratories. The purpose of
the renovation was to construct a facility that
would conform to requirements of the National
Institutes of Health (NIH) for performing certain
classes of rDNA experiments, designated at the
time as “moderate risk.” NIH was also in the proc-
ess of issuing guidelines that defined six classes
of gene-splicing experiments: research exempted
under the guidelines; P-1; P-2; P-3; P-4; and re-
search prohibited under the guidelines. The planned
Harvard laboratory was expected to meet the per-
formance and physical containment specifications

*This chapter was prepared by OTA staff, based largely on work
performed under contract for OTA by Sheldon Krimsky and on
reviewer comments thereon. Dr. Krimsky is Associate Professor in
Urban and Environmental Policy, Tufts University, and in 1984 was

appointed Chairman of the Cambridge Scientific Advisory Com-
mittee that played a major role in the Arthur D. Little controversy
detailed in this chapter. Professor Krimsky’s contract report was
reviewed by numerous experts, both within and outside of OTA,
includlng Arthur D, Little, Inc. , and other participants in the con-
troversy.

of a P-3 facility, designed to provide a protective
barrier against the release of experimental organ-
isms. A laboratory of this type required several
hundred thousand dollars in equipment and spe-
cial construction techniques.

When plans for the $380,000 research labora-
tory were being discussed by the university
administration, several Harvard scientists ques-
tioned having an rDNA facility in a densely popu-
lated area close to other research and teaching
activities. The issue was taken up by Harvard’s
university-wide Committee on Research Policy.
The Committee responded by holding an open
meeting for the Harvard community which was
also attended by a member of the Cambridge city
council and a reporter from a weekly newspaper,
The Boston Phoenix. A news story on the meet-
ing, “Biohazards at Harvard’ ’-the first media re-
port of the controversy surrounding the new
laboratory—appeared in the Phoenix on June 8,
1976.1 Troubled by the story, Cambridge Mayor
Alfred Vellucci decided to hold hearings on rDNA

‘Charles Gottlieb and Ross Jerome, “Biohazards at Harvard, ” l?os-
fo~ Phoenix, ]une  8, 1976,

9 9
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research at Harvard. Mayor Vellucci was sup-
ported and advised by several scientists in the city,
including some of Harvard’s own faculty. 2 When
the city council held hearings on June 23 and July
7, 1976, scientists and physicians affiliated with
Boston-area universities and hospitals were among
those who testified. Academic and biomedical re-
search centers outside of Cambridge, contemplat-
ing rDNA research at the P-3 level, were con-
cerned that the imposition of a city-wide ban on
certain rDNA experiments would eventually af-
fect their own institutions.

Harvard’s Committee on Research Policy
agreed unanimously that the research should pro-
ceed despite its potential hazards. According to
the Committee, the new facility provided a suffi-
cient margin of safety. Harvard set up a parallel
review committee comprised exclusively of scien-
tists. Known by the name of its chairman, the
Branton Committee also issued a favorable re-
sponse to the proposed rDNA facility. On June
14, 1976, a week prior to the first Cambridge hear-
ing, the Harvard Corporation authorized con-
struction of the P-3 laboratory.3

Subsequent to the public hearings, the city
council, frustrated by the technical complexity of
the issues and perplexed by the polarization of
viewpoints, voted on the recommendation of one
of its members to establish the Cambridge Ex-
perimentation Review Board (CERB). The city
council order contained no specifications about
the composition of the citizen board, leaving the
appointments to the discretion of the city man-
ager. The city council also requested that Harvard
and the Massachusetts Institute of Technology
(MIT) accept a 3-month, good-faith moratorium
on any P-3 level rDNA research. Both universi-
ties accepted the moratorium, thus giving the
newly established review board an opportunity
to evaluate the risks. Since the new laboratory
was expected to be completed by the spring of
1977, the city’s moratorium on research did not

‘For a detailed account of Cambridge, MA’s involvement in the
rDNA  controversy, see ch. 22, Sheldon Krimsky,  “Local Initiatives
for Regulation, ” Genetic Alchemy: The Soa”al  History of the Re-
combinant DNA Controversy (Cambridge, MA: The MIT Press,
1982).

‘Marc M. Sadowsky, “Rosovsky  Approves DNA Research Lab, ”
Harvard Crimson, June 15, 1976. Also, Richard Knox, “Harvard
and Genetics Controversy, ” Boston Globe, June 22, 1976.

postpone any work. However, Harvard pro-
ceeded with the laboratory’s construction with-
out assurances that an occupancy permit would
be issued.

Members of CERB were appointed by the city
manager in late August 1976. The manager con-
sciously avoided the appointment of any biologists
to the nine-member committee on the grounds
that they were already divided on the question.
(Initially appointed as a full member, the Com-
missioner of Health and Hospitals subsequently
became ex officio. )

CERB met over a period of 4 months between
September and December 1976. Harvard and MIT
agreed to a 3-month extension to the good-faith
moratorium on P-3 experiments otherwise sched-
uled to elapse in September, The citizens’ com-
mittee issued its report to the city manager and
the Commissioner of Health and Hospitals in Jan-
uary 1977. The report stated that P-3 rDNA re-
search may be permitted on the stipulation that
additional safeguards be added to the require-
ments of the NIH guidelines. CERB also recom-
mended passage of a new ordinance that included
the creation of a Cambridge Biohazards Commit-
tee (CBC) to oversee all rDNA research in the city.
The committee’s recommendations were enacted
into law on February 7, 1977. The law was not
subjected to legal challenge by any of the affected
parties. Overall, public reaction to the outcome
was favorable and controversy subsided quickly.

A second debate over rDNA activities erupted
in Cambridge during 1980. This time the issue was
over R&D activities in genetics. Biogen, a newly
formed Swiss biotechnology firm, seeking its com-
mercial and management headquarters in the
United States, chose a site in an area of Cambridge
zoned for manufacturing and light industry. Un-
daunted by the city’s reaction to rDNA experi-
ments 4 years earlier, Biogen officials notified the
city manager and the health commissioner of the
firm’s interest in selecting a site and its willing-
ness to conform to all Federal and local regu-
lations.

CBC called a public hearing on October 28,
1980. Unlike the first rDNA debate, public op-
position was mild. No biologists testified against
siting the new biotechnology facility or spoke in
support of additional local controls. Furthermore,



beyond those employed by Biogen, Boston-area
scientists were not present at the hearing. Public
reaction centered around the release of genetically
modified biological agents into the air and water,
particularly when cultures of rDNA molecules
were prepared in large scale.

In response to public anxieties over commer-
cial gene splicing, the city manager once again
called on the Cambridge Experimentation Review
Board to respond. Since CBC was responsible for
implementing the rDNA ordinance, CERB consid-
ered it wise to involve this body in any decisions
on revising the law. Thus, CERB chose to hold
its hearings in collaboration with CBC. The joint
committee developed a consultative relationship
with representatives of Biogen, Harvard, and
MIT. After several months of hearings and de-
liberations, the CERB-CBC review panel issued
recommendations emphasizing safeguards against
the promiscuous release of genetically modified
organisms and, to a somewhat lesser degree,
against occupational hazards. The Cambridge city
council voted the recommendations into law on
April 23, 1981. In contrast to the extensive pub-
licity surrounding the passage of the first rDNA
law, this new enactment was accompanied by lit-
tle public discussion, and was only mildly ac-
knowledged by the national media.

The new law established a permit system for
all institutions intending to use recombinant DNA
molecule technology. The ordinance distinguishes
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between small scale and large scale permits, the
latter being required for cultures of genetically

modified organisms in volumes greater than 10
liters. The deliberate release into the sewers,
drains, or the air of any organism containing
rDNA molecules is prohibited. For fermentation
processes, the law also requires effective sterili-
zation of spent organisms before they are released
into the waste stream.4

During the second rDNA debate, the city con-
vened a citizen review process while Biogen was
in the planning stages of siting and constructing
its new facility. None of the firm’s research was
held up as a consequence of the city’s delibera-
tions. Similarly, Harvard’s P-3 laboratory was
scheduled for completion in the spring of 1977,
several months after the city’s moratorium on P-
3 experiments was terminated. Neither of the two
Cambridge rDNA laws was subjected to a legal
challenge. The universities considered that option
but favored a negotiated settlement that avoided
litigation. The 1981 Cambridge rDNA law is still
in effect and is administered by the Commissioner
of Health and Hospitals, who currently heads the
Cambridge Biohazards Committee.

‘A brief  history of the passage of rIINA  legislation in nine cities
and towns (including Cambridge, LIA ) and two States is presented
in Sheldon Krimsky, et al., ,~lunicipal  and  State  Rec[lmbinant  DNA
Lams  (hledfor-d, LIA:  Tufts  U n i v e r s i t y ,  lune  1Q82)

TESTING CHEMICAL WARFARE AGENTS

The second case centers around Arthur D. Lit-
tle, Inc. (ADL), a multi-faceted management and
technology consulting firm with its world head-
quarters in Cambridge, Massachusetts. The firm,
which has been operating in Cambridge since the
early part of the century, has offices in Europe,
Canada, and South America, and a work force
of 2,500.

Around June 1982, ADL decided to renovate
an existing chemical laboratory with state-of-the-
art safety features that would enable the firm to
take on work with highly toxic chemicals. The
renovated laboratory was designed to meet the

specifications of DOD for working with “chemi-
cal surety materials, ” —chemical warfare agents—
consisting mainly of nerve and blister agents.

The company’s investment in the laboratory ex-
ceeded $750,000. The Philip L. Levins Laboratory
was planned to occupy 1,300 square feet in ADL’s
Acorn Park, a 40-acre complex located at the
northern boundary of Cambridge, near the ad-
joining towns of Arlington and Belmont. Because
of the extensive renovation required, ADL applied
for and was issued a building permit on Decem-
ber 10, 1982. Approximately a month later, ADL
personnel met with the Cambridge city manager,
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the fire chief, and officials of the police depart-
ment to inform them about the new testing facil-
ity. Notification of the police was in conformity
with DOD stipulations; surface shipments of the
chemical nerve and blister agents require a po-
lice escort. ADL disclosed the general nature of
the facility and indicated that, among its func-
tions, it would be used for testing chemical agents
supplied by the army. According to an official of
ADL, the company was not requested to provide
“specific names and toxicities of the materials it
was planning to test in the new laboratory.”5

ADL requested that city officials keep confiden-
tial the location of the laboratory and the type
of work to be undertaken there. Public safety con-
siderations were given by the firm as the reason
it requested nondisclosure. The firm maintained
that its policy of confidentiality would reduce the
chances that the laboratory would be a target for
vandalism or terrorism. The city manager, police,
and fire chiefs complied with the request. ADL
filed for an occupancy permit on May 18, 1983.
The certificate of occupancy was issued on May
25. The laboratory was approved for operation
by DOD on September 19, 1983.

Responding to the cooperative arrangement
that existed between the fire departments of Cam-
bridge and its neighboring towns, ADL also con-
tacted officials of Arlington and Belmont in Sep-
tember 1983 to inform them of the new facility.
At a meeting with Arlington’s town manager, offi-
cials of the police and fire department, and the
town’s civil defense officer, ADL continued its pol-
icy of requesting confidentiality about the nature
of its facility.

Arlington’s town manager, however, informed
ADL that he planned to introduce the issue of the
laboratory at the upcoming meeting of the town
selectmen. On that same day, October 14, 1983,
ADL issued a press release announcing the estab-
lishment of a laboratory to be used for “advanced
chemical analysis of toxic and hazardous chemi-
cals so as to develop improved methods for de-
tecting, identifying, and detoxifying such mate-
rials and new means of protecting people from

5Reid Weedon, Vice President of Arthur D. Little (ADL),  com-
ments made on Mar. 7, 1985, during a community debate between
ADL  and the North Cambridge Toxic Alert.

them. ” The news release omitted any mention of
chemical nerve or blister agents. On October 20,
1983, the story of the laboratory was reported in
the Arlington Advocate and the Boston Globe.
The Globe speculated that chemical warfare
agents may be among the agents handled at the
facility. On October 17 and 24, 1983, respectively,
the Arlington selectmen and the Cambridge city
council held public meetings at which the ADL
matter was discussed.

At the October 24 Cambridge council meeting,
the nature of the chemical warfare agents supplied
to ADL under DOD contract was disclosed by
company officials. By that time, the company had
begun work on the DOD contract. The council
also heard residents of the North Cambridge com-
munity voice a strong protest against ADL’s test-
ing of chemical nerve and blister agents adjacent
to a densely populated area. In response to pub-
lic concerns, at the same meeting the city council
voted to establish a “citizens’ scientific advisory
board” to review the risks associated with the
ADL laboratory. Individual councillors requested
that ADL accept a moratorium on its tests of
chemical warfare agents until the city completed
its risk assessment. ADL, having to contend with
its DOD contract requirements, did not accept a
moratorium.

By early winter, the Scientific Advisory Com-
mittee (SAC) had still not been appointed, al-
though responsibility for implementing the orders
passed by the city council had passed to the city
manager. Long delays between council orders and
their implementation are not unusual in Cam-
bridge. As the city’s principal fiscal agent, the
manager must consider the financial impacts of
council orders and the practical consequences of
its policies. In this instance, however, the hiatus
between the time the SAC was created by the
council and the time its members were appointed
is indicative of the city manager’s hope that the
controversy could be resolved quickly. In late
winter, however, the conflict intensified when the
Cambridge Commissioner of Health and Hospi-
tals issued an emergency regulation (March 13,
1984) that prohibited “testing, storage, transpor-
tation and disposal of five specified nerve and blis-
ter agents within Cambridge, until SAC and an
independent hazard assessment has been com-
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pleted and these recommendations have been re-
viewed by the Commissioner’s office.”6

Three days later, ADL received a temporary re-
straining order against enforcement of the regu-
lation from a Massachusetts superior court judge.
On March 27, 1984, the temporary restraining or-
der was converted into a preliminary injunction.
The injunction against enforcement of the city reg-
ulation remained in effect until February 27, 1985,
after a decision was issued by the Superior Court.

The city manager appointed the membership
to the Cambridge SAC on March 26, 1984. Fol-
lowing established tradition, the manager ac-
cepted recommendations from the council. The
committee was comprised of 16 members, includ-
ing scientists, individuals in the fields of public
and occupational health, and residents from
North Cambridge.

SAC completed its inquiry and issued a report
in September 1984. The cornerstone of its deci-
sion was a series of worst-case scenarios in which
different volumes of nerve agent are hypotheti-
cally released into the environment. The analyti-
cal calculations for the worst-case scenarios were
developed by a risk assessment consultant hired
by the city. Building on those calculations, SAC
concluded:

. . . the benefits of research with these chemicals
do not justify lethal risks to the general public.
For this reason, the SAC believed that storage
and testing of these chemical warfare agents
within the densely populated city of Cambridge
in the quantities and concentrations used by ADL
is inappropriate.

‘Melvin Chalfen, Commissioner of Health and Hospitals, City
of Cambridge, “Order on the Testing, Storage and Transportation
of Chemical Nerve and Blister Agents, ” Mar. 13, 1984.

COMPARISON OF THE CASES

Origins of Local Regulations

The city’s involvement in both rDNA research
and chemical weapons testing started with citi-
zen concerns over the research slated for a reno-
vated Laboratory facility. Harvard’s P-3 labora-

The majority of the SAC members judged the
risks associated with any such work to be unac-
ceptable. 7

On receipt of the SAC report, the Commis-
sioner of Health and Hospitals made his interim
order—prohibiting any person from testing and
handling three nerve agents and two blister
agents—into a permanent regulation on Septem-
ber 18, 1984. Hearings before the Massachusetts
Superior Court resumed, The judge severed the
issues into the questions of Federal supremacy and
the reasonableness of the Cambridge order. On
December 14, 1984, the Court ruled in favor of
the city on the supremacy issue. The decision on
whether the Cambridge regulation was reasonable
or not and whether it conformed to State law was
rendered on February 26, 1985. Once again the
ruling favored the city. On the following day, the
Superior Court judge proclaimed the September
1985 order of the city “valid and enforceable.” The
injunction, which had been in effect for 11
months, was removed by the court order.

ADL appealed the case to the Massachusetts
Appeals Court on March 12, 1984. The court gave
ADL immediate relief by reinstating the injunc-
tion against the order, pending the outcome of
the appeal. In response, the city petitioned the Su-
preme Judical Court (SJC) of the State and asked
that it take the case over from the Appeals Court.
The SJC agreed and heard the case on April 4,
1985. In a four to one decision issued on August
1, 1985, the SJC upheld the Cambridge regula-
tion banning the testing, storage, transportation,
and disposal within the city of the five chemical
warfare agents.

‘Scientific Advisory Committee for the City of Cambridge, Re-
port to the Cib  hfanager  on the Use of Chemical If’arfare Agents
at Arthur D, L“ttie Levins L.aborator}r  (Cambridge, hlA: Septem-
ber IQ84),

tory, designed to conform to NIH specifications
for working with rDNA molecules, was in its
planning stages when the city council learned of
its prospective use. In contrast, Arthur D. Little’s
testing laboratory for chemical toxins was com-
pleted and set for operation by the time its use
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became known to the Cambridge citizens. In both
instances, existing facilities owned by the respec-
tive institutions were significantly renovated.
Building permits were obtained and several hun-
dred thousand dollars in renovation costs were
allocated. The planned P-3 laboratory was re-
ported in the media after information was ob-
tained at a university hearing attended by several
outsiders. Harvard neither attempted to keep the
laboratory’s presence confidential nor sought to
inform city officials and the public of its inten-
tions to construct the facility. Funding for the
renovated moderate containment P-3 laboratory
and for the research for which it was designed
came from science funding agencies of the Fed-
eral Government.

ADL’s Levins Laboratory was paid for entirely
out of company funds. The laboratory was
planned specifically for the testing of toxic sub-
stances. It was anticipated that one major source
of funding for recouping the investment in the lab-
oratory was DOD. Other potential clients were
Federal and State environmental agencies and
those segments of the private sector that, increas-
ingly, have become responsible for the control of
toxic substances. ADL sought to have the labora-
tory’s purpose and function known only to a se-
lect number of local officials in Cambridge, Ar-
lington, and Belmont, Massachusetts. Public
safety was the company’s reason for nondisclosure
of the laboratory’s purpose to the general pub-
lic. ADL’s efforts to preserve the confidentiality
of the lab and the chemical warfare agents it was
testing was thwarted when a local official from
the neighboring town of Arlington, informed
about the facility, filed a report with the town
selectmen.

Types of Local Interventions

When the Cambridge city council learned of
Harvard’s plans for a new laboratory, it requested
both Harvard and MIT to accept a good-faith
moratorium on rDNA experiments classified as
P-3 or greater under the 1976 NIH guidelines, until
CERB issued its recommendations. Harvard and
MIT complied. No other intervention was taken
by the city until the release of CERB’s report.

In contrast, ADL was unwilling to accept a gen-
eral moratorium on its testing of chemical nerve
and blister agents pending investigation by a
citizens’ committee. However, on February 16,
1984 ADL did agree to a 30-day moratorium on
performing any work on new contracts involv-
ing chemical warfare agents.

In neither of the two cases did the city attempt
to withhold building permits or change the zon-
ing regulations. ADL obtained its building per-
mit in December 1983, long before the city coun-
cil became involved in the issue, Neither of the
voluntary moratoria affected any ongoing re-
search projects. The ADL voluntary moratorium
was short-lived and probably not disruptive. The
rDNA moratorium was targeted to research that
awaited completion of the new laboratory. There
were several months between the end of the rDNA
moratorium (January 1977) and the opening of
the P-3 facility at Harvard (spring 1977).

In response to ADL’s unwillingness to accept
a general testing moratorium, an action that might
have threatened its contract with DOD, the city
council urged the Commissioner of Health and
Hospitals to act. After several months of discus-
sion and consultation, the commissioner issued
an interim public health order that prohibited the
testing of five chemical warfare agents. A court
injunction kept the order from being enforced dur-
ing the entire period of litigation. As of the writ-
ing of this report, the commissioner’s order was
the sole nature of the city’s intervention into
ADL’s testing program. SAC did recommend an
ordinance that, if passed, potentially could affect
research at universities and other R&D firms. To
date, the proposed supertoxin ordinance has not
been acted on by the city.

One month after CERB issued its report on
rDNA research, the city council passed an or-
dinance incorporating the principal elements of
the recommendations. The rDNA law, amended
in 1981, requires that all individuals or institu-
tions undertaking experiments involving the pro-
duction of recombinant DNA molecules must be
licensed. Except for minor differences, the require-
ments for research are ostensibly equivalent to the
guidelines issued and periodically amended by



105

NIH. The law sets additional requirements for a
large scale permit for which there is no counter-
part in the NIH guidelines.

In conclusion, the Cambridge rDNA ordinance
followed the general framework of the Federal
NIH guidelines. It permitted academic and com-
mercial research to continue while incorporating
additional safeguards. The city’s intervention in
the testing of chemical warfare agents involved
a specific, local prohibition against the use of five
chemicals. This was the first stage in a long-term
plan supported by some city officials to regulate
all highly toxic chemical agents in research and
commerce. In May 1984, Health Commissioner
Murray Chalfen issued a report that included a
proposed ordinance on toxic chemicals and haz-
ardous materials. The proposal, along with the
SAC’s recommendations, is currently under re-
view by the city.

Stage of the Scientific Enterprise
Affected

The first rDNA ordinance in Cambridge had
its direct impact on university research, particular-
ly the field of molecular genetics. The regulatory
intervention was directed at a specific technique
of scientific inquiry, namely, plasmid-mediated
gene transfer, which is of fundamental significance
to genetics research. Any scientific discipline that
planned to use the technique was ipso facto under
local regulation, however.

The revised rDNA law of 1981 was a direct re-
sponse to the emergence of commercial biotech-
nology. Its principal effect was on R&D applica-
tions of gene splicing. Special attention was given
to large volumes of genetically modified organ-
isms, The utilization of large cultures represents
a stage beyond basic science. Organisms geneti-
cally modified to produce a desired product are
tested in pilot plant bioreactors with capacities of
a hundred to several hundred liters, a stage in
product development prior to manufacturing and
production. The Cambridge law sets environ-
mental and occupational safety requirements spe-
cifically for large cultures of rDNA-generated
organisms.

ADL contracted with DOD to develop detec-
tion kits for nerve agents, to study the means by
which fabrics may be made impermeable to them,
and to investigate methods of detoxification. The
firm’s R&D work incorporated the expertise of
analytical chemists, product development
chemists, and electronics specialists. The order is-
sued by the city on chemical warfare agents was
not targeted to a particular research technique or
methodology, as in the rDNA case; instead, it pro-
hibited the use of five substances cited in an ADL-
DOD contract. The regulation was, therefore,
directed at the application of science and technol-
ogy for solving targeted problems. In distinction
to the rDNA case, ADL’s research was not de-
signed to generate new science. The purpose of
the research was to supply the army with new in-
formation on the handling, detection, and detoxi-
fication of chemical warfare agents.

Social Risk Assessment

The two cases illustrate different approaches to
social risk assessment. This is particularly evident
in the composition, goals, and functions of the
two citizens’ committees. CERB was a commit-
tee comprised of nonexperts in the subject mat-
ter under consideration, namely molecular
genetics. Out of eight members, the one who came
closest in expertise to the field was a physician,
board-certified in infectious diseases. The mem-
bership of the committee was chosen to reflect ra-
cial, ethnic, and neighborhood diversity. It was
divided equally between men and women. In an
internal memo, one member likened CERB’s func-
tion to that of a jury in a legal proceeding.8 This
memo clarified the role of nonexperts in a tech-
nical controversy. CERB was asked to review the
debate among scientists on the safety of rDNA
research; but it was not asked nor was it equipped
or prepared to undertake a risk assessment. Af-
ter receiving testimony from experts, CERB mem-
bers weighed the strengths of the arguments and
on that basis made their decisions.

6A detailed account of CERB’S  decisionmaking process is contained
in Sheldon Krimsky, “A Citizen Court in the Recombinant DNA
Controversy, “ Bulletin of the Atomic Scientists, vol.  34, No. 8, Oc-
tober 1978, pp. 37-43.
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In contrast, the Cambridge Scientific Advisory
Committee was comprised of experts and non-
experts with respect to the problems of highly
toxic agents. Of the 16 members, 10 had advanced
degrees in one or more of the relevant fields:
physics, chemistry/biochemistry, chemical engi-
neering, biology, and public health. SAC was pre-
sented with three tasks: 1) to undertake a risk
assessment of ADL’s use of chemical warfare
agents, 2) to make a determination about accept-
able risks, and 3) to advise the city council on a
risk management plan.

Although the structures and goals of the two
social risk assessment processes differed, both
SAC and CERB were given the charge of deter-
mining whether the respective research activities
should be prohibited, unconditionally permitted,
or conditionally permitted. Also, both processes
resulted in a proposed framework of risk man-
agement involving the creation of a new institu-
tional structure for the city.

Parties Affected by the Proposed or
Actual Regulations

The first Cambridge rDNA law had a direct im-
pact on biomedical scientists, including biochem-
ists and molecular geneticists who study gene
structure and function. The revised law primar-
ily affected R&D firms that were investigating
commercial and medical applications for geneti-
cally modified organisms. In the former case,
scientists responded as a community to the pros-
pect of being regulated and opposed differential
standards of research between Cambridge and
other parts of the country. In the latter case, Har-
vard and MIT joined with Biogen to ascertain the
impacts of licensure on rDNA research in their
respective institutions. The revised law created
new formal requirements for academic and com-
mercial institutions but the actual requirements
for individual investigators in academe remained
unchanged.

The Cambridge emergency order on nerve and
blister agents did not single out the names of any
institutions. However, no institution other than
ADL is known to have been directly affected. The

agents prohibited for use were taken directly from
an ADL-DOD contract. For all practical purposes,
therefore, the order was directed at ADL. The reg-
ulations covering the use of supertoxins recom-
mended by SAC were, however, much broader
in scope and, if passed, probably would affect re-
search at other institutions. For example, SAC
proposed that certain designated hazardous ma-
terials proposed for testing, use, storage, or dis-
posal within the city must be reported to the Com-
missioner of Health and Hospitals at least 3
months prior to the date of planned entry into
the city. The substances designated for reporting
inclucle: chemical warfare agents (as provided in
a list), other nerve agents of different chemical
structure to those listed when used in chemical
weapons R&D, biological warfare agents, and
other highly toxic agents as the Commissioner
may designate. SAC also proposed that each use
of the regulated agents be reviewed by the Com-
missioner and given a site evaluation in writing
after appropriate information is provided. Should
the Commissioner find that the use of the regu-
lated chemical presented an unacceptable hazard
to public health or safety, then a site assignment
could not be given and the commissioner could
prohibit the use of the materials. And, finally,
SAC recommended that in addition to chemical
warfare agents, the City of Cambridge develop
policies to regulate other supertoxins.

To date, the city has not acted on these recom-
mendations, which, if adopted, could significantly
affect university research. At the least, the pro-
posed regulations would apply to any experi-
mental uses of substances designated by DOD as
chemical warfare agents. Most broadly inter-
preted, the rules might regulate research employ-
ing any highly toxic chemical such as dioxins,
chemotherapy agents, or potent mutagens. In the
former case, the impact to academic scientists
would be minimal for chemical warfare agents are
not widely used in university laboratories (al-
though analogs and close derivatives of them may
be more readily found). In the latter case, many
chemical and biomedical facilities would be af-
fected because it is not uncommon to find some
quantities of highly toxic agents in most well-
equipped laboratories.
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Legal Issues

The authority of cities and towns to enact
health and safety regulations is firmly established
under State laws. Both the rDNA law and the or-
der on chemical warfare agents are examples of
such powers exercised by the city of Cambridge.
Three generic legal questions arise when the city
regulates an activity under public health and
safety statutes: 1) Are there any procedural er-
rors in the process of issuing regulations? 2) Is the
regulatory action arbitrary or capricious? 3) Is the
regulation preempted by or does it conflict with
Federal and/or State laws or authority?

No legal challenges were directed to either of
the Cambridge rDNA laws. Similarly, laws of
other cities and towns were also enacted and im-
plemented without challenge.9 Because no Federal
rDNA laws were passed and because Congress has
yet to express a policy on whether it occupies the
field of regulations for gene-splicing, the issue of
preemption in either of the rDNA cases is gener-
ally considered weak. NIH guidelines may have
the force of law to those who receive Federal
funds, but the agency lacks legislative authority
to preempt other political jurisdictions from pass-
ing more stringent rules.

Harvard and MIT were prepared to challenge
the legality of the rDNA laws if they had pro-
hibited or substantially inhibited scientific re-
search. As it turned out, the universities avoided
litigation and accepted rDNA standards some-
what stricter than those which were required of
other academic institutions in the country. The
“Balkanization” of standards for scientific research
was a great concern to researchers during the
Cambridge debate and for years thereafter as Con-
gress considered Federal legislation; but the pre-
dicted adverse consequences on scientific research
from local rDNA laws never materialized. None
of the 13 communities that passed rDNA legisla-

‘Sheldon Krimsky, “Local Monitoring of Biotechnology: The Sec-
ond Wave of rDNA  Laws, ” Recombinant DNA Technical Bulletin<

vol. 5, No. 2, June 1982, pp. 79-85. To date, the following cities
and towns have passed ordinances on recombinant DNA research.
In Massachusetts: Amherst; Belmont; Boston; Cambridge; Canton;
Lexington; Newton; Shrewsbury; Somerville; Waltham,  In other
States: Berkeley, CA; Princeton, NJ; Emery vine, CA.

tion have placed undue burdens on scientific re-
search, and scientists have adapted easily to the
additional local requirements.

Cambridge’s public health regulation on chem-
ical warfare agents took a different legal course.
ADL challenged the order immediately after it was
issued. Counsel for ADL argued that the regula-
tion was invalid on all three grounds cited above.
The legal question with the widest implications
was whether DOD-sponsored research performed
at a private facility was protected against local
regulations. Is this a case where Federal supremacy
over local authority applies?

ADL offered the following arguments:

1.

2.

3.

4.

Congress authorized DOD to establish a
chemical warfare program and this includes
the authority to issue requirements for han-
dling and disposing of chemical warfare
agents.
The framers of the U.S. Constitution as well
as Congress intended the Federal Govern-
ment to have exclusive responsibility for na-
tional defense. The city’s regulation prohibit-
ing ADL from conducting defense-related
testing of chemical warfare agents is tanta-
mount to interference with government func-
tions and represents a clear conflict with the
Federal interest.
If Cambridge is free to prohibit such work
by a duly contracted agent of the Federal
Government, then so too is any other com-
munity. If all jurisdictions followed Cam-
bridge, Federal programs in chemical war-
fare research would be frustrated.
Because ADL is a contractor of the govern-
ment, the firm is invested with “derivative
sovereign immunity, ” which allows the
supremacy clause of the Constitution to ap-
ply to it with equal force to that of the Fed-
eral Government.

Counsel for the city argued that two conditions
must be satisfied for Federal supremacy to hold.
Either the Federal Government has explicitly
preempted the field of toxic substances regulation
or a fundamental conflict exists between the Fed-
eral and local governments on the regulation of
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these substances. According to the city, Congress
never stipulated that testing of toxic substances
would be exclusively regulated by the Federal
Government. Moreover, on the question of juris-
dictional conflict, the city maintained that the Fed-
eral Government possesses other facilities at which
to carry out such tests. The facts do not demon-
strate that prohibition of such tests in Cambridge
represents a fundamental conflict between local
and Federal purpose.

On December 14, 1984, a State Superior Court
judge ruled that Federal supremacy was not in ef-
fect for this case. Subsequently, on February 26,
1985 after reviewing arguments on the reasonable-
ness of the regulation and its legality with respect
to State law, the same court found the regulation
“valid and enforceable. ” The city’s arguments
prevailed on all the legal points.

The Massachusetts Supreme Judicial Court also
upheld the regulation, stating in its decision on
August 1, 1985, that the regulation constituted a
permissible attempt by the city to protect its in-

habitants under local police powers derived from
State statutes. The court rejected arguments by
ADL that the ruling violated the firm’s right to
due process or constituted an unjustified interfer-
ence in its contract with DOD, The court also
ruled that the regulation is not invalid under the
Supremacy Clause of the U.S. Constitution. The
SJC failed to find within Federal statutes congres-
sional intent to preempt local communities from
passing health and safety regulations for chemi-
cal warfare agents. The court affirmed the right
of local health authorities to prohibit activities as
long as the regulations are not “unreasonable,
arbitrary, whimsical, or capricious. ”

The context of legal similitude for the rDNA
and the chemical weapons issues is very narrow.
In both cases there are Federal guidelines or reg-
ulations for certain experimental activities. In both
cases, the city chose to augment or supersede the
role of a Federal agency. But from that point, the
legal issues evolved quite differently.

IMPACTS OF THE CITY’S INTERVENTIONS BEYOND ITS BORDERS

The 1976 rDNA debate was covered extensively
by the national and international media. Little re-
search has been done on the impact of the debate
outside the United States, but within this country
there is documentation about direct and indirect
effects on other municipalities and on national
policies. Nearly two dozen city/town govern-
ments and State legislatures considered passing
laws that would have extended coverage of the
NIH guidelines to privately funded institutions.
In response to the first Cambridge debate, two
States and four local governments enacted rDNA
legislation. Several communities modeled their cit-
izen review process closely on that of Cambridge.
The City of Berkeley passed an rDNA law that
incorporated verbatim sections of the Cambridge
ordinance. By 1978, however, the ripple effect of
the first Cambridge rDNA controversy had taken
its course and was affecting only a handful of
university communities. The national debate sub-
sided and so did the involvement of town and mu-
nicipal bodies.

A second wave of community responses broke
after Cambridge passed its 1981 law. An addi-

tional seven communities in the greater Boston
area, including the City of Boston, passed simi-
lar laws directed at commercial biotechnology but
also applicable to scientific research. In an unusual
case, a law passed in the City of Waltham, Mas-
sachusetts, prohibited the use of human experi-
mental subjects in recombinant DNA research.
This is, perhaps, the first U.S. law prohibiting hu-
man genetic engineering.

The rDNA events in Cambridge also had rever-
berations in Congress. The publicity surrounding
the Cambridge controversy was one of the key
factors influencing some Members of Congress to
file bills that would place gene-splicing under Fed-
eral regulation. Of the two leading bills, the Sen-
ate version, sponsored by Edward Kennedy (D-
MA), paid close attention to the events in Cam-
bridge, ’” The Kennedy bill contained weak
preemption language, signifying a respect for the
rights of communities like Cambridge to estab-
lish standards of safety for rDNA research in ex-

l~The lt~ding  congressional bills  were introduced by Representa-
tive Paul Rogers (D-FL), H.R.  4759, on Mar. 9, 1977,  and Senator
Edward Kennedy (D-MA), S. 1217, on Apr. 1, 1977.
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cess of those required by the Federal Government.
Despite considerable congressional activity, how-
ever, no legislation emerged during the years of
peak public interest between 1977 and 1980.

The extensive publicity around the citizen par-
ticipation process in the Cambridge rDNA affair
probably did have some influence in the reorgani-
zation of the Recombinant DNA Advisory Com-
mittee (RAC) in 1978. Department of Health,
Education, and Welfare (HEW) Secretary Joseph
Califano expanded the size of the RAC from 16
to 25 members to accommodate more public par-
ticipation. Cambridge became a model for envi-
ronmental groups like Friends of the Earth and
the Sierra Club which lobbied Congress and HEW
for broadening public involvement in the decision-
making process. One of the members of the Cam-
bridge citizens’ committee was appointed to an
expanded RAC in 1979 when 30 percent of its
membership was drawn from the fields of public
health and public interest.

ARGUMENTS FOR

The ADL debate over the testing of chemical
warfare agents is over a year old. It has been ac-
companied by a limited amount of national pub-
licity. Lower court decisions were picked up by
three national television news networks. The ABC
TV news magazine program “20/20” produced a
segment on the debate. National Public Radio also
broadcast a program on “Morning Edition, ” Oc-
tober 3, 1984, describing the Cambridge-ADL
debate.

Cambridge is one of at least 12 cities in the
United States containing firms that have con-
tracted with DOD to conduct research with chem-
ical warfare agents. This list became public as a
consequence of the “20/20” broadcast. There have
been no reported actions taken by any of these
communities in response to the Cambridge pro-
hibition, but it is too early in the legal process to
speculate whether the case might serve as a prece-
dent for local regulation of research involving
highly toxic chemicals.

AND AGAINST REGULATIONS
Recombinant DNA Controversy

For Regulation

NIH released its first set of guidelines for rDNA
research on the same day the city of Cambridge
held public hearings to discuss Harvard’s planned
P-3 laboratory. The guidelines were issued in re-
sponse to concerns by molecular biologists that
gene splicing might result in the unexpected cre-
ation of a new epidemic pathogen, toxin-produc-
ing bacteria, or a coliform bacteria harboring a
human cancer virus. In Cambridge, the debate
centered on whether the research should be done
at all and whether the NIH guidelines provided
a sufficient margin of safety against an accident
or unintended outcome.

Scientists spoke forcefully on both sides of the
issue. Those against the use of a P-3 facility at
Harvard for rDNA experiments cited three defi-
ciencies in NIH’s role as the overseer of the re-
search. First, they argued that the guidelines were
constructed from untested a priori hypotheses and
they placed little confidence in the regulation’s ef-

fectiveness as a containment strategy. Second, it
was pointed out that the NIH guidelines had no
force over R&D activities that were not funded
by the Department of Health and Human Serv-
ices. At the time, biotechnology firms had not
sought entry into the city, but that was thought
not to be far off. Third, opponents argued that
NIH had not enlisted sufficient participation from
the general public and other segments of the scien-
tific community. Some scientists maintained that
rDNA molecule technology was an unknown and
uncharted area of research with unpredictable
risks. They felt it should not be done in proximity
to classrooms and other research activities.

When the city was approached by the first of
several biotechnology firms planning to locate in
Cambridge, a new set of public anxieties arose.
By that time the city’s rDNA law had been in ef-
fect for 3 years. The principal rationale for pas-
sage of the revised law was the concern over large
volumes (over 10 liters of culture) of genetically
modified organisms, and the potential hazards
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associated with occupational exposure and envi-
ronmental release.

The citizens’ committee was not aware of any
regulatory body at the Federal or State level which
set standards for large-scale work involving rDNA
molecules. After consultation with experts in fer-
mentation engineering and the sterilization of
spent organisms in large vessels, the citizens’ com-
mittee proposed revisions in the 1977 law. Among
the restrictions cited in the revised law was:

There shall be no deliberate release into the envi-
ronment, that is the sewers, drains, or the air, of
any organism containing recombinant DNA and
further that any accidental release shall be re-
ported to the Commissioner of Health and Hos-
pitals within five days. ”

The new law created a system of accountability
according to which biotechnology firms were re-
quired to have special licenses for large scale
work. The system included periodic inspections
to ensure that the environmental release provi-
sion was respected by the technology and prac-
ticed by the institution.

Against Regulation

The principal opposition to local regulation of
rDNA research in 1976 came from scientists, grad-
uate students, and university administrators. They
emphasized the confidence that the vast majority
of scientists had in the NIH guidelines. RAC was
cited as an exemplary system of oversight and one
that a local community could not duplicate. The
importance of uniform national guidelines was
stressed. Science, it was said, cannot flourish in
a patchwork of regulations. If Cambridge enacts
restrictive rDNA regulations, scientists will find
it necessary to move away from the city to other
areas more conducive to their research. The
universality of the scientific method requires uni-
formity in the social context within which research
is carried out. This norm would be violated if each
community passed its own research guidelines.

Opponents of regulation also stressed the ben-
efits of rDNA research. These benefits might be
delayed significantly if restrictive local regulations

1 IKri~~kY, et ~1,, Munjcjpa]  and State Recombinant DNA  Laws.

op. cit.

were established. Those critical of local regula-
tion emphasized that the risks of rDNA research
were at best hypothetical and quite likely non-
existent, while the benefits were real. Not a sin-
gle case of illness was linked to an agent of an
rDNA experiment. In their view, a significant
margin of safety was already provided by the NIH
guidelines.

The Case of Chemical Weapons
Research

For Regulation

The arguments for regulating chemical warfare
agents centered around the potential adverse pub-
lic health consequences associated with their ac-
cidental or intentional release. The Cambridge
Scientific Advisory Committee examined several
worst-case scenarios in which quantities of 10,
100, and 500 ml. of nerve agent were hypotheti-
cally released from the testing facility. SAC con-
cluded that such an accident was unlikely but not
impossible; in the event of a 100 ml. release, mem-
bers of the general public might be located within
range of lethal doses of such agents .12 The com-
mittee cited an independent consultant report that
estimated between 10 to 30 members of the gen-
eral public might be located within range of lethal
levels of such agents in one of several worst-case
scenarios. The case in question involved a sud-
den release of 100 ml. of sarin in the form of a
gaseous cloud. ’3

The SAC report stated that there were no satis-
factory regulatory mechanisms for managing the
use of supertoxic agents in the city. Having con-
cluded that even relatively small quantities of
chemical warfare agents used in R&D could pose
a risk to the public, the committee proposed a mu-
nicipal ordinance for regulating such agents in par-
ticular and supertoxins in general. SAC made no
distinctions in its regulatory program between
R&D or between university and nonuniversity
uses of supertoxins.

lzscientific  Advisory Committee for the City of Cambridge, oP.

cit., p. 2.
13TR(: Environmental Consultants, Inc., Community Risks from

Experiments w“th  Chemicaf  Warfare Agents at ArthurD.  Little  (Hart-
ford, CT:  1984).
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More than half the members of the committee
favored a ban on any research involving chemi-
cal warfare agents on the grounds that the “risks
associated with any such work [are] unaccept-
able. ” A smaller number of members expressed
opposition to the research on ethical grounds—
that any work on chemical weapons is morally
reprehensible. They believed that no clear distinc-
tion can be drawn between offensive and defen-
sive research. The city’s legal arguments for its
regulation, however, focused exclusively on is-
sues of public health and safety. City council de-
bates also centered on public health issues in con-
trast to the rDNA episode when some councillors
questioned the morality of genetic engineering.
To some degree, the psychological impact of the
term “chemical warfare agents” was a relevant fac-
tor, however, in the public’s sensibility to the
issue.

Against Regulation

Arthur D. Little’s case against the city’s ban can
be classified according to the following catego-
ries: 1) safety of the facilities; 2) errors and defi-
ciencies of the SAC report; 3) discriminatory na-
ture of the action; 4) misunderstood goals of the
research; 5) compliance by ADL to all Federal,
State, and local laws and regulations; and 6) vio-
lation of Federal supremacy.

1. The company maintained that its laboratory
is among the safest that exists for the work in-
tended. The laboratory satisfied DOD specifica-
tions for handling chemical warfare agents. ADL
was also in compliance with Federal and State
environmental regulations. The firm argued that
its laboratory advances the state of the art for the
safe handling of hazardous substances. To further
increase the margin of safety, ADL agreed not to
store more than certain minimum volumes of the
chemical agents.

2. ADL also argued that the committee’s tech-
nical analysis was flawed. According to company
spokespersons, the report drew conclusions from
assumptions that do not reflect ADL’s operations.
One of the risk scenarios developed by SAC as-
sumed greater quantities of chemicals than ADL
claimed it would ever have on hand. Furthermore,
SAC did not determine the probability of its

worst-case accidents. It did not describe how
chemicals stored in secure containers could be re-
leased into the environment from some accident.
The SAC report did not take account of the many
barriers there are to the kind of accident it postu-
lated. In fact, if there were an accident, the com-
pany held, the effects would not be felt beyond
ADL. According to the company, the city’s at-
tempt to ban the five chemicals was unreasona-
ble and invalid because it was not shown that the
research posed any potential health hazard.

3. The company also believed that the city’s ac-
tion was discriminatory. Selected city officials,
including the city manager, were first informed
about ADL’s plans for the laboratory in January
1983, but it was more than a year later, and after
an occupancy permit was issued, that ADL was
ordered to cease its testing. In its letter to the pub-
lic, ADL wrote: “We worked closely with the
Cambridge City Manager and the relevant pub-
lic safety officials throughout the planning and
construction of the facility, and they expressed
complete confidence in its safety and security. We
hired outside consultants to check our findings
and designs. ”

ADL also faulted the city for not allowing the
company to remedy any defects that may have
been found in its safety program. As a result, the
city’s prohibition imposed upon ADL nearly a
million-dollar loss in the cost of the laboratory
in addition to substantial losses in present and fu-
ture DOD contracts.

ADL also argued that it had been selected out
for regulation. According to the company, there
are many risks to the people of the city that are
far greater than its testing program, yet the city
focused attention on a state-of-the-art testing lab-
oratory that uses small quantities of chemicals.
If the city wishes to regulate toxic substances,
ADL proposed, it should treat all institutions and
all substances on a comparable basis. The de-
termination to regulate should not depend on
whether the research is done at a profit or non-
profit institution, involves basic or applied
science, or is carried out under contract from
DOD or under a grant from NIH.

4. ADL correctly surmised that some of the
public concern over its research was motivated
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by concerns over the morality of chemical weap-
ons research. In a letter to the public, ADL clari-
fied the ethical basis of its contract with DOD:

We believe something must be done to control
the threat of uncontrolled toxic chemicals in the
environment. We have the professional capabil-
ities and the resources to help solve some of the
inherent problems. That is why we went to the
expense of constructing a safe, secure, facility for
research designed to find better ways of protect-
ing people from the effects of uncontrolled envi-
ronmental hazards, ”

The firm assured the citizenry that its research on
chemical and nerve agents is exclusively for “de-
fensive and protective purposes.”

We are using existing substances in analytic
tests in order to develop better methods of de-
tecting minute quantities of these agents in the
environment and safer, more effective means of
destroying them on a large scale. We are also
working to develop better protection, including
clothing for people who might be exposed to
these substances .14

5. All Federal, State, and local regulations had
been met before ADL’s lab went into operation.
The facility had been inspected by DOD, State
agencies, and city officials. The company received
an occupancy permit. The city’s ban thus was per-
ceived by the company as an afterthought to all
regulations that were in effect prior to and dur-
ing the time the laboratory was under con-
struction.

14John  F. Magee, President of Arthur D. Little,
lie, Jan. 28, 1985,

Letter to the Pub-

GENERAL POLICY IMPLICATIONS

The central issue underlying both case studies
is the extent to which local communities are justi-
fied in regulating research. Beyond this similarity,
there is considerable variation in how these cases
relate to issues of scientific freedom and social ac-
countability. The rDNA case involves a well-
defined scientific population, a Federal funding
agency, local universities, and a city government.
The case of chemical weapons testing is about pri-
vate contract research. It too involves city gov-

6. The supremacy arguments have been out-
lined in detail in the section of this report com-
paring the rDNA research and chemical weapons
testing. In summary, ADL contended that the city
has no authority to interfere with a contract of
the Federal Government when all Federal and
State safety standards are met. The city’s ban on
the testing and storage of the agents is argued to
conflict with the Federal authority governing na-
tional defense and is therefore unconstitutional.
If other municipalities passed similar prohibitions,
there would be a direct conflict between the pol-
icies of the U.S. Government and the actions of
local communities. Under such conditions, the
policies of the Federal Government are preemp-
tory, the company stated.

Although the principal opposition to the city’s
action banning the testing and storing of five
chemical warfare agents came from ADL, there
was some criticism expressed by university rep-
resentatives about the proposed regulations for
supertoxins contained in the SAC report. MIT
officials argued that SAC’s approach to chemi-
cal regulation would have a “harsh and adverse
effect on the conduct of research in chemistry, bi-
ology, nutrition and food science” at universities.
Because SAC made no provisions for volume ex-
clusions in its proposed regulations of chemical
warfare agents or closely related chemicals, many
substances used in the course of research would
fall under the proposed criteria. According to the
MIT officials, if enacted, these criteria would be
an obstacle to scientific research without offer-
ing any additional protection to public health.

ernment, and a Federal funding agency. But a
well-defined scientific constituency is absent.

Three policy issues stand out in the rDNA epi-
sode. First, should science be self-regulated and
therefore insulated from State and local laws? Sec-
ond, does NIH oversight of rDNA experiments
provide a legal basis for Federal supremacy and,
if not, should Congress establish legislation
toward that purpose? Third, to what extent, if at
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all, is scientific research a right granted under the
First Amendment?

NIH has been the de facto regulator of feder-
ally funded rDNA experiments. Scientists, how-
ever, have had an influential role in the establish-
ment and implementation of guidelines. Through
the NIH structure, the molecular geneticists have
had what has been ostensibly a self-governing
apparatus somewhat analogous to a peer review
process. The Cambridge debate threatened this
tradition of self-governance which began at Asilo-
mar and evolved into the formation of the Re-
combinant DNA Advisory Committee. The city
also challenged the idea of uniform safety stand-
ards for experiments in molecular genetics.

Although Cambridge scientists were the only
ones directly affected by the city’s intervention,
the possibility of multiple sets of guidelines for
rDNA technology, based in part on local stand-
ards, troubled scientists throughout the country,
Many biologists who opposed congressional inter-
vention, preferred it over a patchwork of regula-
tions. According to Rockefeller University biol-
ogist Norton Zinder, the uniformity of scientific
practice transcends local interests:

The proliferation of local options with differ-
ent guidelines in different states and different cit-
ies can only lead to a situation of chaos, confu-
sion, and ultimately to hypocrisy amongst the
scientists involved. 15

Most legal scholars agreed that the NIH guide-
lines did not provide a-basis for preempting the
Cambridge law. No judicial challenge was made
on the reasonableness of the Cambridge rDNA
law in the context of the Federal guidelines. Per-
haps because the Cambridge rDNA laws (first and
second) added very little to the substance of the
NIH guidelines, a legal challenge was avoided.
Had the city banned rDNA research, the ques-
tion of preemption most certainly would have
been addressed in litigation, if not through con-
gressional action.

Preemption was not the only legal question
raised in the early rDNA debate. Facing the pros-
pect of Federal regulation, some scientists argued
that rDNA legislation would infringe on their

1’National  Academy of Sciences, Research 1}’ith  Recombinant
DNA:  Academy Forum  (Washington, DC: December 1977).

rights to engage in research. Prompted by several
inquiries, in 1977 the American Civil Liberties
Union (ACLU) began a task of formulating a pol-
icy on whether, or to what extent, scientific in-
quiry is a civil liberty protected under the first
amendment. Special committees of the ACLU be-
gan drafting policy statements that provided a
civil liberties perspective on scientific research.
Thus far, the Board of Directors of ACLU has not
reached a consensus on the wording of such a
policy.

ADL’s legal battle with Cambridge did not at-
tract sympathetic support from other scientists.
Most university-affiliated scientists did not view
the possible restriction on specific contract re-
search as a conflict between the local community
and freedom of scientific inquiry. The applied na-
ture of the testing work and the fact that the re-
sults would probably be classified contributed to
this attitude.

The policy dilemma is best interpreted as a con-
flict between the rights of a firm to accept Fed-
eral contract research under Federal guidelines and
the rights of a city to set its own standards of pub-
lic health and safety including a prohibition of re-
search it deems hazardous. The outcome of the
ADL case has implications for any federally con-
tracted research on nongovernmental property
that involves hazardous or potentially hazardous
procedures or materials. For example, a commu-
nity might decide to establish prohibitions against
certain animal experiments. As a consequence,
contract research and basic science would be af-
fected adversely. Cases of this nature have not
been widespread; but they are appearing. In
Washington Grove, Maryland, residents have ex-
pressed opposition to the testing of chemical nerve
agents in the vicinity of a school. Morris Town-
ship, New Jersey, has been the site of a con-
troversy involving Bell Communications Research
(Bellcore), an AT&T spin-off company. At issue
has been the use and storage of highly toxic gases,
such as arsine, commonly used in semiconductor
research (see discussion in app. C). Neither con-
gressional policies nor case law has settled the de-
bate over Federal supremacy in these cases. If the
ADL litigation continues beyond the Massachu-
setts courts, Federal judicial interpretation may
set some explicit parameters for local control of
private sector research.
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In OTA’s brief survey of laboratory directors
and research administrators, * the respondents
were asked to reflect on how things have changed
from when they were just starting out in science
and to list the major constraints then as opposed
to now, The trend most noted by both groups is
understandably the increase in administrative and
“bureaucratic” requirements of grant procurement
and administration. Fifty percent of the univer-
sity administrators and 32 percent of the lab di-
rectors noted that administrative requirements for
the investigator have increased substantially.
Time spent on detailed administrative work means
less time and money spent on research.

Other changes in the regulatory environment
noted by the respondents were the greater chance
of litigation and the appearance of more actors
involved in the scope and definition of research.
Respondents see this latter trend as a result of in-
creased Federal funding for research, which nec-
essarily involves more political actors, and in-
creased media coverage, which attracts more
public attention to the research process. Many
also mentioned increased controls on dissemina-
tion of research results as being a significant differ-

‘~c~r ~c(;fi~, ~~~ ~c~x in ch. b .

ence between the climate of, say, 30 years ago and
today.

About one-third of the respondents stated that
they were not aware of any research areas where
the trend is toward fewer rather than more con-
trols. Of those laboratory directors who did cite
an area where controls have eased, 16 percent felt
that changes in the National Science Foundation
(NSF) procurement and granting procedures have
helped to ease the administrative controls result-
ing from grants arrangements with that agency.
Recombinant DNA research was also listed as an
area where the trend has been toward more re-
laxed regulations, Other areas mentioned were hu-
man subjects research (where expedited review
processes and exemptions have made the approval
process less difficult) and a tendency toward de-
creased controls at the Federal level with simul-
taneous increase in controls at the State, local,
and institutional levels.

If these research policy issues which have dom-
inated the discussions for the last decade appear
to be either resolving or, at least, not creating ma-
jor controversies among the research community,
then what issues do appear to be emerging for
congressional attention?

WHO BEARS THE BURDEN OF PROOF?
The burden of proof for control of research ap- ample, cryptology researchers were asked to carry

pears to be changing. Increasingly, the individ- the burden of deciding which papers to submit
ual researcher or research facility must prove that to the National Security Agency for review.1 A
the research is safe rather than the regulator prove similar shift in the burden of responsibility
that it is unsafe. occurred in 1980 changes in NSF grant policy,

A shift in responsibility is clearly occurring in
which made the grantee responsible for notifying

the case of restrictions on scientific and technical .
communication. Under schemes proposed in 1980 I Massachusetts Institute of Technology, Interim  Report  of the

by the American Council on Education, for ex-
Committee on the Changing Nature of Information (Cambridge,
MA: Mar. 9, 1983), Section 4.5.
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NSF if, in the course of an NSF supported project, the burden of proof on the government to show
“information or materials are developed which a compelling need to infringe. But some legal scho-
may affect the defense and security of the United lars argue that the situation is now muddied be-
States.”2 cause it is increasingly difficult to distinguish be-

If a fundamental constitutional right is in-
tween pure speech and “impure” special action.

volved, then in the past the courts have placed

‘National Science Foundation, Grant Policy Manual, Section 794c.

THE SCIENTIST’S ROLE IN ASSURING SAFE RESEARCH

One of the principal unresolved issues is that
of who should be involved in the regulatory proc-
ess. What is an appropriate role for the individ-
ual scientist, for a professional science or engi-
neering society, or for the public?

To what degree should the scientific commu-
nity itself take central responsibility for both polic-
ing its own safety procedures and participating
in the broadscale development of regulation?
There are differing views on the extent to which
scientists should be involved. Do scientists have
some special right to be exempted from consid-
eration of these issues? Or is it as John Edsall
wrote in 1975:3

The responsibilities are primary; scientists can
claim no special rights, other than those pos-
sessed by every citizen, except those necessary
to fulfill the responsibilities that arise from the
possession of special knowledge and of the in-
sight arising from that knowledge.

The conflict between these varying interests is
made clear in the specific provisions of the Ex-
port Administration Act, for example, where
scientists, whether employed by academic insti-
tutions or industry, are expected to comply with
the requirements of the Act and other “applica-
ble provisions of law” when communicating re-
search findings “by means of publication, teach-
ing, conferences, and other forms of scholarly
exchange.” 4

‘John  T. Edsall, Scientific Freedom and Responsibility, report of
the American ksociation  for the Advancement of Science, Com-
mittee on Scientific Freedom and Responsibility (Washington, DC:
American Association for the Advancement of Science, 1975), p. 5.

4Harold C. Relyea, “The Export Administration Act of 1985: Im-
plications for Scientific Communication, ” memorandum to the Com-
mittee on Scientific Freedom and Responsibility, American Asso-
ciation for the Advancement of Science, June 8, 1985, p. 9.

Many agencies have reached out to the affected
research community, asking scientists to review
proposed regulations, both formally and infor-
mally, and thereby hoping to assure that the reg-
ulations are written in such a way that they are
enforceable and can and will be complied with
(i.e., are not far-fetched). Such an approach tests
those scientists’ belief that the regulations are nec-
essary to protect society. For example, some

. . . social scientists argue that in the case of re-
combinant DNA the process was flawed, precisely
because the political authorities put too much reli-
ance in the judgement of the researchers them-
selves” and that this situation led to “the capture
of a regulatory agency by those it is supposed to
regulate.” 5 Others argue that the recombinant
DNA case was “a model of responsible public pol-
icy decisionmaking for science and technology.’”

How much should research be controlled by le-
gal regulation, how much by institutional rules,
and how much left to informal practice or to the
codes or guidelines of professional societies?
Strong arguments can be made that, when re-
straint is desirable, it should not involve the gov-
ernment. Regulatory enforcement, court cases, or
congressional legislation may be inappropriate set-
tings in which to make social decisions about the
dangers and risks of research. Neither the current
regulatory laws nor the agencies that enforce them
are geared to address social or ethical issues. For
many of the recent regulatory debates involving

‘Susan Hadden, as quoted in Sanford A. Lakoff,  “Moral Respon-
sibility and the Galilean  Imperative, “ Ethics, vol. 191, October 1980,
pp. 110-116.

“Harold P. Green, “The Boundaries of Scientific Freedom, ” Reg-
ulation of Scientific Inquiry,  Keith M. Wulff  (cd. ) (Boulder,  CO:

Westview Press, 1979);  reprinted from Newsletter on Science, Tech-
nolog~’,  & Human Values, June 1977, p. 118.
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science, Congress has legislated solutions to fit one
particular situation or crisis, While these proce-
dures or rules may work well to adjudicate among
differing scientific or legal aspects of problems,
they are not always constructed in such a way
as to resolve or negotiate compromise easily on
moral or ethical points. Critics of a new line of
research may be left to feel that they have no real
forum from which to effect change.

How extensive and complete should regulatory
legislation be? If the decision is to rely on self-
regulation, what criteria will be used? The phi-
losophy behind both the Institutional Review
Board (IRB) system and the Institutional Biosafety
Committees is a form of “monitored self-regula-
tion, ”7 in which the process of regulation is sub-
ject to review and monitoring by government au-
thorities. The extensive use in the U.S. regulatory

‘Harvey Brooks, Ben]amin  Peirce Professor of Technology and
Public Policy, Harvard University, personal communication, 1985,

system of consensual voluntary codes and stand-
ards* is in this tradition, but this self-regulation
for certain forms of research appears to have been
questioned in many recent cases (e.g., animal ex-
perimentation). Should sanctions be imposed on
professional communities or institutions that fail
in their self-regulation? Or shall the disciplinary
action continue to be directed at individuals?

One alternative to increased regulation might
be better education of the young scientists in the
rationale for and the ethical aspects of regulation.
Today, such education occurs primarily through
apprenticeship, through informal learning. Con-
gress might be asked to consider encouraging—
e.g., through fellowships—education in the ethics
or procedures of regulation.

*See discussion in ch. 4.

EX POST FACTO RESTRICTIONS ON RESEARCH COMMUNICATION

An individual researcher and the Federal Gov-
ernment often can have overlapping but not iden-
tical interests in suppressing or disseminating
scientific and technical information. In this re-
spect, controls on research resemble government
controls in all parts of society. “Most decisions
about regulation involve decisions among com-
peting societal ‘goods, ’ not decisions between
‘goods’ and ‘bads’.”8 To achieve greater benefits,
society may be inclined to accept greater risks;
but in some situations the risks are experienced
differentially by particular groups or individuals.
The Department of Commerce has, for example,
interpreted such normal scientific activities as pre-
senting papers and talking with colleagues as a
potential “export” of technology, which could be
construed as requiring a scientist to obtain an ex-
port license before participating in such activities.
In the opinion of some observers, this interpre-
tation constitutes a prior restraint on speech, a
“governmental intrusion on the scholarly ex-
change of ideas.”9

‘Ibid.
‘American  Civil Liberties Union, Free Trade in ideas:  A Constitu-

tional Imperative (Washington, DC: May 1984), p. 18,

These interests have been placed in especially
sharp contrast when the Government has at-
tempted to restrict communication about research
undertaken independently and without Federal
support, or when the Government classifies
retrospectively research that was not conducted
under classification or even with military fund-
ing. Similar issues are raised when there are at-
tempts to control the dissemination of militarily
or internationally “sensitive” but previously un-
classified information or to control access to fa-
cilities. 10 In the decision to classify or control
scientific information, the risks to national secu-
rity must be weighed against the long-term value
of free flow of information among a nation’s scien-
tists and against principles of scientific and aca-
demic freedom.

One consequence of U.S. restrictions may be
the inhibition of U.S. scientists’ access to infor-
mation abroad. Several European members of the

l~Haro]d  C, Re]yea, IVatjonaj  Secun’tv Contro)s  and sCkntifJ’C  in-

formation (updated 09 ’11 84), issue brief  IB 82083, Library of Con-
gress, Congressional Research Service, Government Division, Wash-
ington, DC, 1984.
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North Atlantic Treaty Organization (NATO) are
reported to be considering the establishment of
a new technology transfer agency to coordinate
their political response to the controls placed by
the United States on the flow of advanced tech-
nology.” The NATO Science Committee recently
wrote that, around the world, “certain important
research institutions are . . . already being over-
cautious” in communication of research results. 12

“NATO Science Committee, “Open Communication in Science, ”
NATO Science & Society, 1983.

‘zIbid.

The Committee expressed fear that the combina-
tion of an increasing amount of classification—
for reasons relating both to national military and
economic security—and increased international
industrial competition could impede cooperation
between the scientific communities of friendly na-
tions, They also emphasized that restrictions will
make it more difficult for small nations to obtain
access to much-needed research results and that
more classification may lead to more costly dupli-
cation.

“GRAY AREAS” OF SENSITIVE INFORMATION AND
BROADER CLASSIFICATION

“Significant attempts have been made to restrict
the flow of information in cases where it has been
felt that, though unclassified, it was of such sen-
sitive nature that our ‘enemies’ could use it to their
advantage.” 13 For example, Executive Order
12356, a classification order issued by President
Reagan, “appears to allow classification to be im-
posed at any stage of a research project and to
be maintained for as long as government officials
deem prudent.”14 John Shattuck, of Harvard
University, observes that that order “could inhibit
academic researchers from making long-term in-
tellectual investments in nonclassified projects

“Alan McGowan, Scientists’ Institute for Public Information, New
York, NY, personal communication, 1985,

IdJohn  w. Shattuck, Feder~  Restrictions on the Free F1OW of Aca-

demic Information and Ideas (Cambridge, MA: Harvard Univer-
sity, January 1985).

with features that make them likely subjects for
classification at a later date.”15

As discussed in chapters 3 and 4, the use of Ex-
port Administration Regulations and International
Traffic in Arms Regulations to identify and con-
trol “gray areas” of research previously unclassi-
fied and usually not considered covered by those
regulations has raised a number of questions
about the potential of long-term adverse effects
on the U.S. scientific base. Increasing the areas
of unclassified but severely restricted information
not only inhibits communication among col-
leagues who could benefit from interaction but
may also point out to opponents those scientific
areas of potential fast progress.

‘51bid.

IMPACT OF NEW COMMUNICATION TECHNOLOGIES

The information revolution creates new oppor-
tunities or methods for delaying or classifying in-
formation as well as opportunities for more open
dissemination. “As long as there were significant
delays in publication of new scientific results, the
review process for commercially sponsored re-
search offered only modest impediments to scien-
tific openness.”16

‘“Brooks,  op. cit,

If recognized by the scientific community as a
legitimate publication that signifies a claim to pri-
ority, publication on electronic networks could
provide a new channel for scientific interaction.
It could also have the effect of increasing the
amount of classification of scientific information
if, because of the speed of publication on such net-
works, the Government feels compelled to act
quickly to classify without adequate information
to justify such classification.
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New technologies also give rise to questions
about how much control an originator/creator
has over the research project’s results or data, its

PATENTS

Many observers propose the need for revision
of the patent system because they believe that the
existing policy inhibits the progress of science and
stifles invention and innovation. Federal Govern-
ment policy has been to retain title and rights to
inventions resulting from federally funded re-
search and development (R&D) made either by
government contractors or grantees or by in-
house government employees.17 However, only
about 5 percent of the 25,000 to 26,000 patents
currently held by the government have been used.

A related issue is whether there is a need for
a uniform government-wide patent policy. Sev-
eral pharmaceutical firms have also begun to use
the patent law to restrict research uses of patented
products and procedures, even for experimental
use (heretofore regarded as exempt).18 Such ac-

‘-William C. Boesman,  “Government Patent Policy: The Owner-
ship of In\’cnt ions Resulting From Federally-Funded R& D,” issue
briet  ]B78057,  Library ot Congress,  Congressional Re\earch Set-w
ice, Science Policy Research Division, 1985.

‘5 Jeffrey L. Fox, “Patents Encroaching on Research Freedom, ”
Sc~ence,  vol. 224, lune 3, 1Q84,  p. 1080.

intellectual property. This issue is discussed in
OTA’s forthcoming report on intellectual property.

tion raises new questions about the interpretation
of current law when there is competition in a fast-
moving field and where the language of the law
may be at variance with contemporary research
practices.

An Organisation for Economic Co-Operation
and Development (OECD) task force has recently
recommended that OECD countries adopt the
U.S. policy of making the date of conception,
rather than the date of filing, the legal date of a
patent. If this were followed, then pressure to keep
data confidential pending patent filing would be
much reduced because there would be a grace
period of 12 months after publication for filing
of a patent application. The main reason for de-
lay of publication in most university-industry
agreements is to allow time for filing for foreign
patents. Revisions in the patent laws could there-
fore result in significant long-term effects on re-
search.

PUBLIC EDUCATION ON THE BASIS AND
PROCEDURE FOR REGULATION

Understanding of and education in science play
a vital role in the public’s willingness to support
the regulation of research. If the public under-
stands the inadvertent and unintended effects of
government regulations, then it may be more
likely to support changes in policy which more
accurately implement the intent of the law. Many
observers have described to OTA a growing dis-
association between what the public believes
should be controlled and what the government
actions are controlling. The government is pre-

sumed to be acting on behalf of the public, but,
for example, is there evidence of public support
for the increased controls being placed on scien-
tific communication?

As the case studies presented in chapter 7 and
appendix C show, how the public perceives or cal-
culates the risks of research may greatly influence
its willingness to control research and may simi-
larly influence public beliefs about when controls
or legal regulation should be imposed.
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SHIFT IN THE JURISDICTION FOR REGULATION

The discussions of such actions as the right-to-
know legislation, the Arthur D. Little and Bell-
core cases (chapter 7 and appendix C), and the
animal experimentation controversy show that the
public—through either community protest or ref-
erendum—can act to control, direct, or influence
the topic choice, experimental procedures, or
communication of science. Although the evidence
is limited, such cases hint at the beginning of a
jurisdictional shift in the regulatory arena for
science, especially from the Federal to the State
and local. This change may be a reaction to ei-
ther real or perceived laxity in Federal regulations
for health and safety protection, it may relate to
broader issues of the exertion of local control over
land use and community activity, or, in some
cases, it does relate to the larger agenda of na-
tional political groups—e.g., protests linked to na-
tionwide efforts to stop all nuclear power, abor-
tions, or the use of animals in research.

This jurisdictional shift raises the spectre of a
number of negative effects on research caused by

GENERAL ISSUES

Underlying many of these issues are questions
not resolvable through legislative activity but to
which the Science Policy Task Force of the House
Committee on Science and Technology, in its de-
liberations, should attend. Once societal con-
straints may be imposed, a fundamental question
is that of what constitutes “research. ” For exam-
ple, does there exist some constitutional protec-
tion for research, and if so what does the legal
definition of “research” include? Does it include
not only thinking about a problem or talking to
other scientists but also experimentation? The def-
inition of what is or is not basic research currently
plays a role in the dissemination of Department
of Defense (DOD) -sponsored research results. De-
fining a project as falling within Federal budgetary
category 6.1 (fundamental research), for exam-
ple, can determine whether or how it is classified
by DOD. ’9 The definition of what is or is not re-
— — . — .

19 Janice R. Long, “Scientific Freedom: Focus of National Secu-
rity Controls Shifting,” Chemical & Engineering News, July 1, 1985,
pp. 7-11.

inconsistencies or variations in the strictness of
Federal and local regulations. As Allen G. Marr,
Dean of the Graduate Division of the University
of California, argued in a letter to OTA:

Regulations promulgated uniformly on the ba-
sis of federal law are far superior to patchwork
regulation by state law or local ordinance. Codes
of ethical professional practice are art important
complement but not a full substitute.

An issue raised by participants in the Arthur
D. Little case (see ch. 7), was that protests over
research involving hazardous chemicals might
have the unintended result of segregating such re-
search. States without the resources for develop-
ing comprehensive regulations (or for assuring
compliance) might become dumping grounds for
research no other States want.

Is there a need for a new jurisdictional frame-
work by which Congress can deal with these is-
sues, or are they best resolved at State and local
levels”!

search also plays a role in regulation of biomedi-
cine. Experimental surgical procedures, for exam-
ple, may be justified as therapeutic and not be
subjected to review by an ethics committee. A
medical researcher who refers to a project as a
“pilot study” or as “innovation” can keep it
outside such regulatory control mechanisms as
IRBs. 20 Better understanding of these and other
definitional questions will be essential to future
attempts to resolve many of the issues mentioned
above.

In setting an agenda for science, should policy-
makers look only to the potential benefits of the
research proposed or should equal consideration
be given, before funding, to the risk posed by the
research? If so, what parameters should be used
to make those determinations? Andre´ Hellegers
once said that he, for example, would “assign a

ZOArthur Cap]an,  T~ Hastings Center, Hastings-on-Hudson, NY,
persona] communication, 1985.
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very low priority” to any inquiry that “does not,
in the inquiry, harm nature, but which may be
dangerous in its consequence. . .“.21 Ruth Macklin
made a similar point in her essay “On the Ethics
of Not Doing Scientific Research” when she wrote:

There is surely some disutility attached to an
outcome that fails to benefit people who might
otherwise have been helped by research. But un-
less we subscribe to a research imperative that
places freedom of scientific inquiry above all other
values when potential danger lurks, we need to
examine closely the value dimensions of each in-
stance of decisionmaking under certainty. ’z

To approach full understanding of this question,
one must also consider what consequences—e.g.,
only the most probable or only the most nega-
tive—are to be included in such a determination
and also what relative weights should be assigned
to various potential outcomes. Is there not just
one but a spectrum of possible ways in which so-
ciety might use the results, and what relative
weights can be assigned to the better or worse con-
sequences? 23

In setting funding priorities, Congress may in-
creasingly have to confront determinations of

‘iAndre’HeIlegers,  Regulation of Scientific Inqul~’, Keith hf. Wu]ff
(cd. J (Boulder, CO: Westview Press, 1979).

“Ruth  Macklin,  “On the Ethics of Not Doing Scientific Research, ”
Hastings Center  Report r vol. 7, December 1977,  pp. 11-15.

2‘Brooksf op. cit.

what are the boundaries of control of science’s
overall agenda. Such questions have been raised
in connection with the current shift toward mili-
tary dominance of basic research funding and with
the increased numbers of arrangements between
universities and industry. Will such shifts result
in increased, long-term restrictions on communi-
cation, and in controls on procedures as well as
on agenda-setting? How might such changes
affect—positively and negatively—the research
process and the openness of scientific communi-
cation?

And, finally, as the case studies and many of
the examples show, the flow of public informa-
tion plays a significant role in the regulatory envi-
ronment for science. There is, of course, an ur-
gent need for truly sensitive information to be
protected by the classification system, whether for
reasons of military security or economic protec-
tionism, and such arguments are equally valid for
industrial or academic protection of intellectual
property. Arbitrary and capricious use of secrecy
and classification, however, may inadvertently
damage the progress of science by inhibiting the
free flow of information among researchers and
the flow of information to the public. In the lat-
ter case, inadequate or incomplete information
could, in fact, increase the probability of arbitrary
regulation at the local level and, on matters re-
lating to national policy debates, inhibit free po-
litical discourse.
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Appendix A

The Regulatory Environment for Science

Regulatory Forces on Specific
Fields—Two Case Studies

These case studies illustrate the regulatory forces at
work on two different research areas—agricultural re-
search and research on acquired immunodeficiency
syndrome (AIDS). The first area, agricultural research,
is highly organized and highly controlled. Regional
needs largely determine the substance and agenda of
research, even though the actors who set the agenda
may be part of centralized government or in a mul-
tinational corporation. Recently, two well-publicized
legal actions have had a dramatic influence on the re-
search process in agriculture, attempting to prohibit
research from progressing on certain topics or in a cer-
tain manner. The second area, research on AIDS,
offers an interesting contrast in the types of forces reg-
ulating a “hot” research field. Here, the methodologi-
cal traditions of science and some significant liability
and privacy issues may be colliding with the push by
advocacy groups for acceleration of the research.

Regulatory Forces on
Agricultural Research1

In April 1863, the U.S. Department of Agriculture
(USDA) was given authority to use about 40 acres of
land at the west end of the Capitol Mall in Washing-
ton, DC, as an experimental farm. Since then, food
and agricultural research in the United States has ex-
panded and now includes three major performers: the
USDA; the State agricultural experimental stations
(SAES), and private industry, all of which do both
mission-oriented research and basic research.

For its research activities, USDA maintains three
separate operating agencies—Agricultural Research,
Cooperative Research, and Extension Service-and an
Office of Science and Education, which sets broad agri-
cultural research policies. The Agricultural Research
Agency is responsible for most of USDA’s in-house
agricultural research and is accountable and respon-
sive to Congress and the executive branch for broad
regional, national, and international concerns. The
Cooperative Research Agency administers Federal
funds that go to States for agricultural research. The
Extension Service disseminates research results
through, for example, publications, public meetings,

‘This section summarizes material In U.S  Congress, Off Ice of Technology
Assessment, Lln~ted States Food and  Agricultural Research System (Wash-
ington,  DC  U S Goverment Pr]ntlng  OftIce,  D e c e m b e r  1 9 8 1 )

and demonstrations. The four SAES geographical re-
gions are each headed by a deputy administrator and
typically include a central station located often on the
campus of a State’s land-grant university, and a num-
ber of branch stations throughout the State. Major pri-
vate performers in agricultural research include such
companies as General Foods Corp., Ralston Purina
Co., and Campbell Soup Co..

In general, public sector agricultural research focuses
on biological technologies, while the private sector
sponsors research on mechanical and chemical tech-
nologies. In 1978, total Federal expenditures for all re-
search and development (R&D) were $26.2 billion.
USDA’s expenditures were $381 million, or only 1.5
percent of the total U.S. R&D budget. The total pri-
vate sector agricultural R&D budget is about three-
fourths of the total USDA contribution.

A multiplicity of actors—consumers, producers, in-
vestors, in-house scientists, scientific societies, the reg-
ulatory agencies, the executive branch and Congress—
thus determine research priority setting in agricultural
research. Within the SAES system, for example, line
item administrators and scientists set specific project
priorities according to their assumptions about what
is the greatest need in their field and what would be
of greatest value to the State. Traditionally, federally
sponsored research has been managed through a clas-
sification system based on geography, type of research
(i.e., basic or applied), the problem area, and program
structure. A less direct, but no less influential deter-
minant of research direction has been Federal environ-
mental and safety regulations, such as regulations on
chemical residues or additives in food.

Recently, two separate legal actions have introduced
controversy into what has usually been a quiet region
of the scientific community. In 1979, attorneys filed
a lawsuit, on behalf of 17 farm workers and the Cali-
fornia Agrarian Action Project, which charged the
University of California with unlawfully spending pub-
lic funds on mechanization research that displaced
farm workers. That suit is still in litigation.

Mechanization research includes the development
of machinery, crop varieties, chemical herbicides,
growth regulators, and laborsaving methods of han-
dling, transporting, and processing crops. Lawyers for
the farm workers allege that such research displaces
farm workers, eliminates small farms, harms con-
sumers, impairs the quality of rural life, and impedes
collective bargaining, thereby failing to satisfy the gov-
ernment’s obligation to consider the needs of small and
family farmers, as specified in various Land-Grant

127
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Acts and the Hatch Act of 1877, which authorizes
Agricultural Experiment Stations.

The plaintiffs are demanding that all mechanization
research at the University of California be halted un-
til a fund is created to be used to assist and retrain farm
workers. z Their supporters feel that Federal funding
for research on laborsaving devices is an improper use
of Federal money; it is best supported by the market-
place because agribusiness is the primary group that
stands to gain most from the benefits of such research.
Opponents see it as a battle between consumerism and
good science at best, and the imposition of Federal con-
trols on research and a violation of academic freedom
at worst. They cite many cases where mechanization
research has resulted in lower prices for the consumer
and more humane working conditions for the farm
worker. The case, as yet unresolved, raises issues
about: 1) the social costs of innovation through agri-
cultural research, and 2) the legal and social responsi-
bilities of those who conduct research that might ad-
versely affect certain populations. In the legal sense,
the case raises questions about the propriety of Fed-
eral expenditures for research activities that might pri-
marily benefit private interests.

The other legal action and public protest, launched
by activist Jeremy Rifkin and the Council on Economic
Trends, has attempted to halt the deliberate release of
genetically engineered products into the environment,
a technology of potential use to the agricultural indus-
try as a means of increasing and improving crop pro-
duction. A Federal appeals court has ruled that exper-
iments involving the release of genetically altered
organisms into the environment can proceed, provided
that their potential ecological effects have been prop-
erly evaluated. Rifkin’s group has also filed suit along
with the Humane Societies of the United States and
the Minor Breeds Conservancy against the Department
of Agriculture on the issue of transferring genes be-
tween species, such as injecting genes for human
growth hormone into livestock to promote more rapid
and exaggerated growth, As of September 1985, a
hearing date had not been scheduled,

These actions demonstrate that even the most highly
controlled of research fields may be disrupted by new
regulatory forces.

Research on AIDS3

Much of what we know about the biology of ac-
quired immunodeficiency syndrome (AIDS) is also a

‘Calitornja  Agrarian Action Project  (CAAP)  et al v The Regents of  the
University of California, Case 516427-5, Superior Court  of the State ot Call-
forn,a, Oakland (filed Sept. 4, 1979)

‘This section summarizes material m U.S. Congress, Ottlce d Technology

Assessment, RevJew, of the Public Health .%vice’$  Re3ponse  to AIDS (Wash-
ington, DC  U.S. Government Printing Ofhce,  February 1985)

result of federally sponsored research activities; for ex-
ample, Public Health Service (PHS) grantees “discov-
ered” AIDS as a syndrome, PHS has conducted sur-
veillance of AIDS, and PHS investigators and others
have made significant scientific advances, including the
discovery of the probable etiologic agent for AIDS.
Furthermore, PHS investigators-are extensively in-
volved in collaborations with non-Federal researchers,
both nationally and internationally. Thus, the envi-
ronment in which AIDS research is funded, conducted,
and reported is influenced not only by the politics of
the disease (i. e., the special populations which it ef-
fects), but also by the traditional funding mechanisms,
the grants review process, and the way in which com-
mercial interest turns basic research results into vac-
cines. In the case of AIDS, these forces appear to have
both contributed to and impeded the research.

Although AIDS funding increased substantially in
fiscal years 1984 and 1985, the history of specific fund-
ing for AIDS has been marked by tension among the
individual PHS agencies, Department of Health and
Human Services (DHHS), and Congress. Through the
Assistant Secretary for Health, individual PHS agen-
cies have consistently asked DHHS to request specific
sums from Congress; DHHS has submitted requests
for amounts smaller than those suggested by the agen-
cies; and Congress typically has appropriated amounts
greater than those requested by the Department, Ex-
cept when prodded by Congress, DHHS has main-
tained that PHS agencies should be able to conduct
AIDS research without extra funds. However, threat-
ened cuts in overall funding and personnel levels have
restricted the ability of affected agencies to redirect re-
sources.

An additional indirect influence on the research has
been the uncertainty of project staff levels. At critical
times in the planning stages”, the number of personnel
needed to conduct and support the research-has actu-
ally been reduced in several of the PHS agencies. As
a result, the PHS agencies have been unable to plan
their activities adequately because they have not
known how much funding and staff will be available
to them, Now that an etiologic agent for AIDS has
been discovered and the research could move into
areas where several agencies have overlapping exper-
tise, the jurisdictional uncertainty—because of the un-
certain}’ in resource allocation—has intensified com-
petition.

The question of whether AIDS funds should come
out of existing PHS agency budgets, or whether such
funds should augment agency budgets, also reflects
concern about the perceived appropriateness of PHS
funding of AIDS-related research and the perceived
magnitude and importance of the AIDS epidemic.
Some scientists have expressed concern that ‘research
on other diseases will suffer because funds are being
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transferred from these areas to AIDS-related research;
other observers believe that AIDS-related research
may be delayed because of wrangling over such
transfers.

In AIDS research, some sharing of information has
taken place through the informal networks that exist
among PHS agencies and among their researchers, but
tensions also surround formal communication, Since
the National Cancer Institute’s work on HTLV-III was
announced in April 1984, formal information-sharing
on a management level has increased substantially, and
centralized coordination of activities is also on the in-
crease. Members of the PHS Epidemiology and Pre-
vention Task Force have agreed to distribute articles
prior to publication, and to discuss studies at the plan-
ning stage in order to avoid unnecessary redundan-
cies and to ensure that all the necessary areas are be-
ing covered. Many of these sharing and coordinating
activities would have taken place regardless of any
directive from PHS central management, but in other
instances, earlier PHS guidance might have led to bet-
ter coordination —e.g., PHS might have directed the
National Cancer Institute (NCI) to share AIDS virus
culture with the Centers for Disease Control, an ac-
tion which was not taken.

Another factor that may have impeded the genera-
tion and dissemination of information is the Federal
grants application and approval process for extramural
research. National Institutes of Health (NIH) research
grants take about 16 months from conceptualization
to awards; contracts, about 14 months. The first round
of extramural grants awarded by NIH for AIDS re-
search took 14 months to be processed, in part because
of negotiations with the Office of Management and
Budget over the specific language used in the agree-
ments. Since that time, some steps have been taken
to speed up the process, such as mail balloting instead
of face-to-face meetings by reviewers. Shortening the
process, however, may only increase concerns about
the quality of the research activities funded.

Federal regulations covering commercial develop-
ment of drugs, biologics, and devices have also
impeded open communication. In the United States,
Federal policy tends to leave commercial development
of technologies, including technologies derived from
Federal biomedical research, to the private sector.
Once under commercial sponsorship, R&D activities
are considered proprietary and will not be made pub-
lic unless voluntarily released. The Food and Drug
Administration (FDA), therefore, cannot even divulge
the protocols being used by the five companies under
license from NCI to develop AIDS screening tests to

Federal researchers who are not directly involved in
these activities. Yet the Federal researchers will gen-
erally share their research, including their research ma-
terials; their primary concerns are the qualifications
of the private researchers and the quality control proc-
esses they have established. In the case of AIDS, the
sharing of information developed by commercial firms
was enhanced in small part because PHS selected the
companies that would get the HTLV-III culture devel-
oped by the NCI laboratory. Other laboratories, how-
ever, have now cultured the virus and sold or given
it to companies other than those selected by PHS, and
the status of those companies’ activities is formally un-
known to any Federal researcher at FDA.

Finally, AIDS has been described as a “legal emer-
gency” as well as a medical crisis. Much of the con-
cern centers on social discrimination experienced by
members of the groups at risk to contract the disease,
especially homosexual men and intravenous drug
users. Two sections of the Public Health Service Act,
therefore, have been used to protect confidentiality in
federally sponsored research. Section 242a authorizes
the Secretary of DHHS to protect the privacy of indi-
viduals participating in research on mental health, in-
cluding research on the use and effect of alcohol and
other psychoactive drugs, by: 1) withholding from all
persons not connected with the conduct of such re-
search the names or other identifying characteristics
of such individuals; and 2) prohibiting persons author-
ized to protect the privacy of such individuals from
being compelled to identify them in any Federal, State,
or local civil, criminal, administrative, legislative, or
other proceedings. Section 242m(d) provides that in-
formation may not be used for any purpose other than
the purpose for which it was supplied unless consent
has been given.

As more is known about the relationship between
HTLV-III and AIDS, or as other diagnostic tests are
developed, confidentiality safeguards will have to be
implemented without sacrificing the surveillance needs
of public health officials or data sharing among re-
searchers. Informed consent will be an especially dif-
ficult issue, for example, because the first test to be
applied will detect exposure to HTLV-III only through
the presence or absence of antibodies and persons who
test positive may actually be carriers of HTLV-III, may
develop AIDS, or may remain well. Regulatory deci-
sions, therefore, will have to balance the public health
concerns surrounding the transmissibility of AIDS
with the social stigma or employment discrimination
that may accompany identification as a potential car-
rier or potential victim.



Appendix B

Public Attitudes Toward Science*

The attitudinal environment for science includes the
attitudes of the public toward science and technology
in general or institutional terms. These attitudes may
be usefully grouped as hopes and expectations, reser-
vations and concerns, and confidence in the leader-
ship of the scientific community. This appendix will
examine both the literature and the data relevant to
each of these three sets of attitudes.1

Hopes and Expectations

In broad strokes, the literature and the publication
data from the 4 decades since 1945 portray a public
that has a high regard for the past achievements of
science and technology and high hopes for even more

*This appendix is based on an OTA contractor report written by Jon D.
Miller, Northern Illinois University.

‘The following data sources were utilized in secondary analyses. The 1957
National Association of Science Writers study was based on personal in-home
interviews with a national probability sample of 1,919 Americans. The in-
terviews were conducted by the Survey Research Center at the University
of Michigan. The field work for this survey was completed just prior (about
2 weeks) to the launch of Sputnik 1 by the Soviet Union and is the last meas-
urement of American attitudes toward science and technology prior to the
Space Age For a full description of the study and results, see R.C. Davis,
The Public Impact of Science in the Mass Media, Survey Research Center
monograph No. 25 (Ann Arbor, MI: University of Michigan, 1958).

The 1979 survey of public attitudes toward science and technology was
based on personal In-home interviews of a national probability sample of
1,635 adults. Sponsored by the National Science Foundation (C-SRS78-16839),
the field work was conducted by the Institute for Survey Research at Temple
University. For a description of the design and results of the study, see Jon
D Miller, et al , The Attitudes of the US. Public Toward Science and Tech-
nology (Washington, DC. The National Science Foundation, 1980)

The 1981 survey of public attitudes toward science and technology was
based on telephone interviews with a national probability sample of 3,195
adults The study was sponsored by a grant from the National Science Foun-
dation (NSF 8105662) and was conducted by the Public Opinion Laboratory
at Northern Illinois University. For a description of the sample and results,
see Jon D Miller, A National Survey of Public Attitudes Toward Science
and Technology (DeKalb, IL Northern Illinois University, 1982).

The 1983 survey of public attitudes toward science and scientists was based
on telephone Interviews with a national probability sample of 1,630 adults,
Sponsored by the Annenberg School of Communications at the University
of Pennsylvania, the survey was conducted by the Public Opinion Labora-
tory at Northern Illinois University. For a description of the design and re-
sults of the study, see Jon D. Miller, A National Survey of Adult Attitudes
Toward Science and Technology in the United States (Philadelphia, PA:
University of Pennsylvania, Annenburg School of Communications, 1983),

The 1985 data on attentiveness to science policy were taken from a tele-
phone survey of a national probability sample of 1,514 adults. The study
was sponsored by Family Circle magazine and conducted by the Public Opin-
ion Laboratory at Northern Illinois University, A technical report on this study
will be released by the Public Opinion Laboratory in the fall of 1985,

The 1981-82 study of the attitudes of science policy leaders was based on
telephone interviews with a national sample of 282 individuals, Sponsored
b y a grant from the National Science Foundation (NSF 8105662), the survey
was conducted by the Public Opinion Laboratory at Northern Illinois Univer-
sity. For a description of the study design and the methods used to identify
and sample science policy leaders, see Jon D, Miller and Kenneth Prewitt,
“National Survey of the Non-Governmental Leadership of American Science
and Technology, ” a report to the National Science Foundation, 1982,

spectacular results in the future. Even though most
Americans still see science as a magic black box, ’ the
evidence is clear that they also believe that their cur-
rent standard of living is in large part the result of mod-
ern science and technology. The substantial gains in
medical science, for example, symbolize the achieve-
ments of science for most Americans.

The first national study of public attitudes toward
science in the post-war years was conducted in 1957
by the Survey Research Center of the University of
Michigan. Sponsored by the National Association of
Science Writers (NASW) and the Rockefeller Founda-
tion, the study was designed to assess the public’s in-
terest in and knowledge about science and technology,
the major sources of information on current science
issues, and the appetite of the public for science news.
The study included personal interviews with a national
probability sample of 1,919 adults and the field work
was completed in early October 1957, just 2 weeks
prior to the launching of Sputnik I. Inadvertently, the
1957 NASW study became the only existing set of
measures of the attitudes of the American public
toward science prior to the beginning of what is often
termed the Space Age. The study offers, therefore, a
unique opportunity to look back to the calm of the
mid-1950s.

The 1957 NASW study found a public that believed
that science and technology had won the war, created
“miracle” drugs, and would continue to produce a cor-
nucopia of benefits for American society.3 Almost 90
percent of the American adults polled said that the
world was “better off because of science. ” When asked
why they thought so, slightly more than half cited
medical advances and about 40 percent pointed to the
American standard of living. When asked to name
some potential “bad effects” of science, 90 percent of
the adults in the study could not think of a single pos-
sible negative effect. Ninety-four percent of the pop-
ulation were willing to agree that science was making
their lives “healthier, easier, and more comfortable. ”
Ninety percent agreed that “most scientists want to
work on things that will make life better for the aver-
age person” and 88 percent felt that science was “the
main reason for our rapid progress. ” It would be hard
to imagine a more supportive public,

Despite the influence of the space race and the con-
tinued growth of post-war science and technology,

‘Jon D. Miller, “Scientific Literacy: A Conceptual and Empirical Review, ”
Daedalus  vol. 112, No.  2, 1983, pp. 29-48,

‘Davis,  op.  cit.
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there were few efforts made in the 1960s to measure
public attitudes toward science. The next systematic
effort to assess the attitudes of the American people
toward science and technology was initiated by the
National Science Board (NSB) in 1972. As a part of
its new Science Indicators series, the NSB decided to
include a chapter on public attitudes toward science.
The NSB staff prepared a set of questions and used
the Opinion Research Corporation to collect national
data sets in 1972, 1974, and 1976.

These NSB surveys found a public that still held
science and technology in high regard, although less
so than in 1957. In contrast to the almost 90 percent
of the public that thought in 1957 that the world was
“better off” because of science, only 70 percent of the
public held the same view in 1972. ’ Similar results were
obtained in the 1974 and 1976 studies.5 While the abso-
lute level was down somewhat, a substantial majority
of the total public held very positive views of the con-
tributions of science to American society.

In a 1979 national study of public attitudes toward
science and technology, also sponsored by NSB, sev-
eral of the 1957 questions were repeated, offering an
opportunity for comparison across 2 decades. In 1979,
81 percent of the public still agreed that scientific dis-
coveries were making their lives “healthier, easier, and
more comfortable” and 86 percent expressed the view
that scientific discoveries were “largely responsible”
for the standard of living in the United States. ’ In a
comparable national study in 1983, Miller found that
85 per cent of American adults continued to agree that
science made their lives healthier, easier, and more
comfortable. 7

Although the material gains attributable to science
have undoubtedly influenced public attitudes toward
science, there is evidence that Americans also have a
commitment to the value of science per se. In a 1983
national survey, Louis Harris found that 82 percent
of American adults agreed that scientific research
“which advanced the frontiers of knowledge” was
worth supporting “even if it brings no immediate ben-
efits.’” Only 14 percent of Americans rejected this idea.

Evidence from the European Barometer indicates
that western Europeans hold very similar views about
the positive contributions of science and technology
to their standard of living.9 (See table B-l. ) Approxi-

‘National Science Board, Science Indicators—lQ72 (h’ashington,  DC
1973 )

‘N’atlonal Science Board, .%-)errct= [ndicators—lvd (Washington, DC.
1975 ), and Nat]onal  Science Board, .Sc]ence IrrdJcatom — 2976 (Washington,
DC  IQ77)

‘Miller, et al , op c]t
“Miller, A Nat]ona/ Surve},  of Adult  AttJ/udes  To~\ard  Sc]ence  and Tech-

nology In the Lrrf/ted  S ta t e s r o p  clt
“Louis Harris ‘The Road After 1984. The Impact ot Technology on Soci-

ety, a report prepared tor  the SOu them New England Telephone Cornpan>’,
1Q84

9Jacques-Rene  Rabler  Euro-baromefer  I(?a .%-~entlf]c  F’rlorjtie,  in the Furo-
pean  Commurrlty octoher-,~f”~remher,”  1978 ( A n n  A r b o r  M I .  Inter-
Unlvers]ty  Consort] urn for Pol]tlca]  and Soc]al  Research 1981)

Table B-1 .—European Attitudes Toward Science, 1978

Country Percent agree

Northern Ireland . . . . . . . . . . . . . . . . . . . . . . 800/0
United Kingdom . . . . . . . . . . . . . . . . . . . . . 79
Italy. ., ., . . . . . . . . . . . . . . . . . . . . . . . . ., 76
France ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
West Germany . . . . . . . . . . . . . . . . . . . . . . . 71
Luxembourg . . . . . . . . . . . . . . . . . . . . ., ... 70
Denmark. . . . . . . . . . . . . . . . . . . . . . . . . ... 67
Belgium . . . . . . . . . . . . . . . . . . . . ... ... . 66
Netherlands . . . . . . . . . . . . . . . . . . . . . . . . . . 65—

“Science will continue in the future as it has
done in the past to be one of the most impor-
tant factors in improving our lives. ”

—

mately threequarters of western Europeans were will-
ing to agree with a statement that science had been and
would continue to be a major factor in improving their
lives. There was a high degree of consensus among
countries, ranging from 80 percent in Northern Ireland
to 65 percent in the Netherlands.

Another facet of the attitudinal environment for
science is reflected by the public’s expectations for fu-
ture achievements. The belief that science has contrib-
uted to the health and comfort of the society is, of
course, inherently retrospective; and so it is important
to inquire whether the public expects similar achieve-
ment from science in the future, or whether the pub-
lic thinks that the frontiers of science have been ex-
plored thoroughly. Beginning with the 1979 study for
NSB, one series of questions have asked respondents
to assess how likely it is that science will achieve cer-
tain results in the next 25 years. The results indicate
that a large segment of the public holds high expecta-
tions for future outcomes from science and technol-
ogy. By 1983, a majority of the public thought that
it was “very likely” that within the next 25 years
science would find a cure for the common forms of
cancer, have people working in a space station, and
find efficient sources of cheap energy (see table B-2).

In contrast, a substantial portion of the public indi-
cated that they did not expect science to be able to cure
mental retardation, communicate with alien beings,
or put whole communities of people into outer space.
These results indicate that the public does have some
ability to differentiate between likely and less likely
outcomes and that the optimism found in several pre-
vious responses is not a simple yea-saying reaction.

From these aggregate results, it would appear that
a significant portion of the American people hold some
positive general attitudes toward science. It is also im-
portant to inquire whether the attentive public* for

‘ln brle~, the basic dimensions of an ‘attentive public” tor science pollcy
are h]gh  level of Interest  in the topic, comb]ned  with the perception of be]ng
adequately lntormed  For a discussion of th]s concept In more depth, see l(~n
D Miller, I’ubl]c  Attitudes Toward the Regulation of Research, c{~ntra~-
tor  report prepared for  the U S Congress, OttIce  of Techno]og},  Assessment
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Table B-2.—Expectations for Future Scientific Achievements, 1979-83

Percent saying that the following results will Possible, but Not likely Number of
be achieved in the next 25 years: Year Very likely not too likely at all people surveyed
A cure for the common forms of cancer. . . . 1979 46 44 - 8 1,635

1983 57 36 6 1,630
A cure for mental retardation . . . . . . . . . . . . 1983 11 40 47 1,630
A way to put communities of people in

outer space . . . . . . . . . . . . . . . . . . 1979 17 38 42 1,635
People working in a space station . . . . . . . . . . 1983 52 34 12 1,630
Humans communicating with alien beings . 1983 1 4 33 51 1,630
More efficient sources of cheap energy . . . . . 1979 57 34 7 1,635
A safe method of disposing of

nuclear wastes . . . . . . . . . . 1983 29 41 26 1,630

“NOW let me ask you to think about the long-term future. I am going to read you a list of possible scientific
results and ask you how likely you think it is that each of these will be achieved in the next 25 years or so. ”

science policy shares these same positive views of the
past and future results of science. Fortunately, the na-
tional data sets collected in 1957, 1979, 1981, and 1983

a r e  a v a i l a b l e  f o r  r e t a b u l a t i o n  f o r  t h i s  p u r p o s e .

The one question relevant to this section of the anal-
ysis that has been asked repeatedly throughout the last
3 decades has been the agree-disagree statement con-
cerning the contribution of science to making our lives
“healthier, easier, and more comfortable. ” A retabu-
lation of three previous studies indicates that there has
been some decline in the proportion of both the at-
tentive public and other citizens willing to agree with
the statement, but 9 of 10 members of the attentive
public for science policy and 8 of 10 other Americans
still hold that belief (see table B-3). At all three meas-
urement points, at least 10 percent more of the atten-
tive public were willing to agree with this view than
were other citizens.

Some of the more recent data sets allow an exami-
nation of the difference in expectations between those
who follow science policy matters and those who do
not. In general, people who were attentive to science
policy issues were more optimistic about the future
achievements of science and technology than were
those who were nonattentive (see table B-4). The gen-
eral pattern of expectations by the attentive public and
by the others did not differ significantly.

In summary, both the existing literature and selected
retabulation of available data indicate that most
Americans have a positive image of science and/or

Table B.3.—Attitude Toward Contribution

scientific research. Those who have a high level of in-
terest in science and who feel reasonably well informed

about it tend to hold even more positive views about
the past and future benefits of science.

Reservations and Concerns

Throughout the post-war years, there has been some
level of wariness about some of the possible negative
effects of science among a substantial minority of the
American people. On balance, these reservations have
not offset the high levels of positive affect and expec-
tation described above, but it is necessary to review
and understand the magnitude and substance of these
attitudes.

The 1957 NASW study found some reservations
about the effects of science, but it was muted and most
often accepted as the price of gaining good things from
science. Slightly over 40 percent of the public were
willing to agree that science “makes our way of life
change too fast” and 23 percent agreed with the state-
ment that “one of the bad effects of science is that it
breaks down people’s ideas of right and wrong. ” Al-
though 70 percent of the adults in the 1957 study
agreed that “the things that happen in this world are
mostly controlled by God” and about half felt that
“one of our big troubles is that we depend too much
on science and not enough on faith, ” when asked to
assess the net effect, 9 out of 10 concluded that the
world was better off because of science. There was

of Science, by Attentiveness, 1957.83

Attentive Not Number surveyed
Year public attentive Attentive Not attentive

Percent agreeing that science makes our 1957 980/o 930/0 183 1,736
lives healthier, easier, and more 1979 89 79 232 1,313
comfortable 1983 92 82 398 1,232—
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Table B-4.–Expectation for Future Achievements, by Attentiveness, 1979-83

Percent  say ing i t  is  “very  I ike ly ’ ’  that  the  fo l lowing resul ts  wi I I  be

achieved in the next 25 years: Year Attentive public Not attentive—
Ž A cure for the common forms of cancer, . . . . . . . . .

●

●

●

●

●

●

A cure for mental retardation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A way to put communities of people in outer space . . . . . . . .
People working in a space station . . . . . . . . . . . . . . . . . . . . . . .
Humans communicating with alien beings. . . . . . . . . . . . . . . . . . . .
More efficient sources of cheap energy . . . . . . . . . . . . . . . . . . . . .
A safe method of disposing of nuclear wastes . . . . . . . . . . . . . . . .

N (1979) =
N (1983) =

1979 55 “/0
1983 68
1983 13
1979 13
1983 62
1983 17
1979 76
1983 35

307
398

44
54
10
10
49
13
53
27

    1,328           
    1,232

“Now let me ask you to think about the long-term future. I am going to read you a list of possible scientific
results and ask you how likely you think It is that each of these will be achieved in the next 25 years or so.

some wariness, but not enough to offset the desire for
increased health and comfort.

Karen Oppenheim repeated some of the 1957 NASW
items in a national survey conducted by the National
Opinion Research Center in 1964 and found that the
level of public wariness or concern was increasing .’”
The NSB-sponsored studies in the early 1970s found
the same trend.

Four of the items originally used in the 1957 NASW
study were replicated in a 1983 survey sponsored by
the Annenberg School of Communication at the
University of Pennsylvania. ” A comparison of the re-
sults indicates that the reservations expressed by those
citizens included in the 1957 study have remained
largely unchanged over the last quarter century.

The concern over the impact of science on the pace
of change in society has also continued at virtually the
same level. In both years, about 4 in 10 Americans ex-
pressed some concern that science was causing our
lives to “change too fast” (see table B-5).

—
‘Karen  [)ppenhelm Acceptance  and [)lstrust Att]tudes C)I Amerlcdn

Adults  Toward  Science, ma~ter  s the~]s  Llnlversi  t}. ot C  hlcagc), I WJO
I I hfllier  .-i  ,\’a  IIorIa/  $ur~’e~  (): .A(fult  .IftItUdCS T(JH  ard  SC  1~’nce  .?n~j ~e~ h-

rr(llo~~’  /n the ( ‘n)tml .5tJ(es OF ( it

Table B-5.— Public Concerns About Science, 1957.83

Year

1957 1983

● We depend too much on science
and not enough on faith . . . . . . . 500/0 500/0

• One trouble with science IS that
it makes our way of life change
too fast . . ... . . . . . . . . . . 43 44

• The growth of science means that a

f e w  p e o p l e  c o u l d  c o n t r o l  our lives . 3 2 35
. One of the bad effects of science is

that it breaks down people’s ideas of
right and wrong . . . . . . . . . 23 29

Number. . . . . . . . . . . . . . . .  1,919 1,630—

Finally, these data indicated a persistent public con-
cern about the potential for a few people to control
the lives of the total society, using the power of science.
In both years, about one-third of the adult population
was willing to agree with the statement that the
“growth of science” meant that a few people could
“control our lives. ”

Recent studies indicate a renewed concern about the
tie between science and weapons. A 1983 national sur-
vey by Harris found that 74 percent of adults in the
United States were willing to agree with the statement
that “with the development of nuclear, chemical, and
biological weapons, science and technology may end
up destroying the human race.“12 Another 1983 study
found that one-quarter of the adult population thought
that it was very likely that “wars in space” would oc-
cur in the next 25 years and an additional 36 percent
of the American people thought that space wars were
“possible.’’”

Do people who pay more attention to science (the
“attentive public” ) have the same kinds of reservations
as those reviewed above? A retabulation of the 1957
and 1983 data indicated that the attentive public holds
many of the same reservations found in the previous
data, but that the proportion of persons holding those
reservations is slightly lower among the attentive pub-
lic than other people (see table B-6). Although 4 in 10
members of the attentive public were concerned that
society depends too much on science and not enough
on faith, only 2 in 10 felt that science tended to break
down people’s ideas of right and wrong. The propor-
tion of the attentive public concerned about changes
in the pace of life and in the loss of the control of their
lives to science did not differ significantly from the
proportion for the nonattentive public.

“}iarrl~ op clt
I ~Nll]]er  ,,1  ,\.<ltlOn<l/  ,sLirL,(,}  ~)f ,Adu/(  .A ttjtudtx  T( )L*  ,~rd .% Ien( c’ .Ind  Te( b

nt)lo~}r  in the Z ‘nl(td  Stales t)~  c]t
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Table B-6.—Concerns About Science,
by Attentiveness, 1957-83

Year

Not
Attentive attentive

Percent agreeing that . . . . . 1957 1983 1957 1983
●

●

●

●

We depend too much on
science and not  enough
on faith . . . . . . . . . . . . . . . 440/0 430/0 50% 53 ”/0
One trouble with
science is that it makes
our way of life change
too fast . . . . . . . . . . . . . . . 34 36 44 48
The growth of science
means that a few people
could control our lives . . 31 31 32 38
One of the bad effects
of science is that it
breaks down people’s
ideas of right and
wrong . . . . . . . . . . . 16 24 24 32

Number . . . . . . . . . . . 183 321 1,736 1,309

In summary, from the literature and from selective
retabulation of previous data, it appears that a sub-
stantial portion of the American people hold some res-
ervations about the impact of science on society. In
the context of the very positive views found in the
preceding section, it would appear that a significant
portion of the American people recognize and under-
stand that science involves both the potential for sub-
stantial benefits and the possibility of damage or
misuse.

Confidence in Science

Given the combination of positive hopes and expec-
tations and the simultaneous level of concern, how
does the public reconcile these attitudes? Is there an
overall view of science? In general terms, the attitude
research data from the last three decades suggest that
people have concluded that the benefits outweigh the
potential harms from organized science in the United
States.

As noted earlier, 88 percent of the adults studied in
1957 reported that they felt that the world was better
off because of science, 14  The  p re ced ing  a n a l y s e s  h a v e

demonstrated that the level of concern was as high in
1957 and in the early 1980s. The conclusion that the
world was still better off for the contributions of
science could be interpreted, therefore, as an assess-
ment that the benefits outweighed the past and pro-
spective risks.

“Ibid,

Beginning in the 1970s, the surveys sponsored by
the NSB asked each respondent to make an assessment
of the relative benefits and harms and to weigh the
two. Similar questions have been asked since that time
by Cambridge Reports. ’s

The data from the last 15 years indicate that a solid
majority of Americans believe that science does more
good than harm (see table B-7). Only about 1 in 20
Americans believe that science does more harm than
good, but about one-third of U.S. adults are unsure
as to where the balance falls. Some of this uncertainty
may reflect a lack of interest or information. About
5 percent of current respondents are simply unable to
answer the question.

Although the exact items discussed above have not
been used in a survey that would allow the separation
of attentive and nonattentives for analysis purposes,
the 1983 Annenberg study did include two items that
reflect the same attitude. Each respondent was asked
to agree or disagree with the statement that “the ben-
efits of science outweigh whatever harm it does. ” Two-
thirds of the attentive public agreed with the statement
in comparison to 55 percent of nonattentives.16 The
same sentiment was measured with a paired statement
worded in the other direction. When asked to agree
or disagree with the statement that “science is likely
to cause more problems than to find solutions, ” only
16 percent of the attentive public and 27 percent of
the nonattentive public agreed. These results suggest
that those who are interested in science issues and who
follow science policy matters believe that the benefits
of science outweigh its potential harm. This same view
is reflected in the larger public, but it is not likely to
be as solidly rooted in the larger population as it would
be in the attentive public.

A second approach to reconciling the potential for
good and harm. from science is reflected in measures
of confidence in the leadership of organized science.
Most Americans have considerable pressure on their
time and do not normally set aside a significant por-
tion of time to consider the flow of issues in areas like
science policy. If people (especially those attentive to
science) have confidence in the leadership of major
scientific organizations and corporations, then the
leaders can be relied on to monitor the process and
the public can wait until a real controversy emerges
before becoming concerned about the issue.

The evidence from the General Social Survey17 in-
dicates that the leadership of the scientific community

I sNatlon,~cience  bard,  Science Indicators— 1984 (Washington, IX.

1985).
lbM1]]er  A Natjona] Survev  of Adult Attitudes Toward Science and Tech-

nology in (he United States, op. cit,
“J. A D,IVIS  and T. Smith, General Soc]al  Surveys 1972-1984: Cumula-

tit,e Code Book (Chicago, 11.: National Opinion Research Center, 1984).
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has been and continues to be held in high esteem (see
table B-8). The only major institution in American so-
ciety that has consistently claimed a high level of con-
fidence from more Americans has been medicine,
which may be viewed as at least closely related to the
scientific community.

In summary, the literature and the reanalysis of pre-
vious data can be interpreted to indicate that most
Americans see the benefits of science as greater than
any potential harms or risks. This view is apparently
held even more firmly by the attentive public for
science policy. The evidence may also be interpreted

to indicate that the leadership of the scientific com-
munity is held in high regard, implying a degree of
trust in their monitoring of the work of organized
science. But it should be noted that no major survey
to date has specifically addressed the philosophical and
political issue of direct regulation of scientific research.
Episodes such as those discussed in chapter 7—and the
existence of considerable congressional legislative
activity resulting in regulation—can be interpreted just
as strongly as indicators of, if not a lack of trust, at
least a wariness on the part of some communities and
constituencies.

Table B-7.— Public Assessment of the Risks and Benefits of Science, 1972-85

Science and technology . . . . . do about the
do more good do more harm same amount dent know/

Year than harm than good of each not sure Number

1972 ...., . . . . . . . . . . . . . . . . . . . 54 4 31 11 2,209
1974 ..., . . . . . . . . . . . . . . . . 57 2 31 10 2,074
1976 .., . . . . . . . . . . . . . . . . 52 4 37 7 2,108
1983. , . . . . . . . . . . . . . . . . . 73 3 21 3 1,466
1984. , ... . . . . . . . . . . . . . . . . . 63 5 27 5 1,864
1985. , ... . . . . . . . . . . . . . . . . 58 5 32 5 1,866

“Overall, would you say that science and technology do more good than harm, more harm than good,
or about the same amount of each?”

SOURCES Opinion Research Corp. (1972 1974 1976), Cambridge Reports (1963, 1984, 1985)

Table B-8.– Public Confidence in Science and Selected Other Institutions, 1973-84

Have a “great deal of confidence” in: 1973 1974 1975 1976 1978 1980 1982 1984

Medicine ., . . . . . . . . . . . . . . . . . . . . 54 60
Scientific community . . . . . . . . . . . . . 37 45
Education . . . . . . . . . . . . . . . . . . . . . . 37 49
Organized religion . . . . . . . . . . . . . . . . . 35 44
Military . . . . . . . . . . . . . . . . . . . . . . 32 40
Major companies . . . . . . . . . . . . . . . 29 31
Press . . . . . . . . . . . . . . . . . . . . . . . . . 23 26
Television ... . . . . . . . . . . . . . . . . . . . . 19 23
Organized labor . . . . . . . . . . . . . . . . . . 15 18
Executive branch . . . . . . . . . . . . . . . . . 29 14
Congress . . . . . . . . . . . . . . . . . . . . . . . . 23 17
Supreme Court. . . . . . . . . . . . . . . . . . . . 31 33

N = 1,504 1,484

50 56 46
38 43 36
31 37 28
24 30 31
35 39 29
19 22 22
24 28 20
18 19 14
10 12 11
13 13 12
13 14 13
31 35 28

1,490 1,499 1,532

52
41
30
35
28
27
22
16
15
12

9
25

46
38
33
32
31
23
18
14
12
19
13
30

52
47
29
32
37
32
17
13

9
19
13
35

1,469 1,506 943

“I am going to name some institutions in this country. As far as the people running these institutions
are concerned, would you say you have a great deal of confidence, only some confidence, or hardly any
confidence at all in them ?“

SOURCE James A. Davis and Tom W Smith General Social Surveys Cumulative File, 1972-1984 (Ann Arbor Inter-University Consortium for Political and Social Research,
1984), p 152



Appendix C

Environmental Concerns
and Laboratory Siting:

The Morris Township-Bellcore Case*

From February 1984 to May 1985, Morris Town-
ship, New Jersey, was embroiled in a controversy over
the siting of a new research facility for Bell Commu-
nications Research, Inc. (Bellcore). The site plan of the
proposed telecommunications research complex was
debated extensively before the township planning
board. At issue was the storage, use, and disposal of
highly toxic and flammable gases. A group of residents
formed the Concerned Citizens of Morris Township
(CCMT)—an organization that spearheaded opposi-
tion to the research facility on the grounds that the
work being planned there was potentially hazardous
to public health and environmental quality. The Mor-
ris Township-Bellcore case draws attention to the ef-
forts by citizens to set community standards of accept-
able risk for privately financed research that requires
the use of toxic materials. This brief case study sum-
marizes the key events of the controversy, examines
the legal basis of local regulation for the proposed
research, reviews the justifications for and against sit-
ing the research facility, and finally, casts some pre-
liminary comparisons to the two Cambridge, Massa-
chusetts, cases discussed in chapter 7, in which
recombinant DNA research and chemical warfare
agents were regulated.

Historical Background

This case began like many land use decisions in com-
munities throughout the United States. In the late
1970s, residents of a suburban neighborhood in Morris
Township, New Jersey, raised concern over the devel-
opment of a parcel of land adjacent to single-family
subdivisions and a recreational area. The issues ex-
pressed during this period were predominantly those
of traffic, noise, density, and aesthetics. In February
1980, after 15 public hearings over a 12-month period,
the Morris Township planning board approved a plan
submitted by the Southgate Corporation, developer
of the site. The 58-acre parcel, called the Southgate
Office Park Complex (Southgate Complex), was des-
ignated exclusively for office use.

‘This case study was prepared for OTA by Sheldon Krimsky, Tufts
University.

Three years later, during the summer of 1983, with
three office buildings under partial completion, the
Southgate Corporation leased the site to Bell Commu-
nications Research, Inc. (Bellcore), a research organiza-
tion owned by seven regional telephone companies.
Bellcore is a by-product of AT&T’s court-ordered
divestiture of the Bell System. The Bell System Plan
of Reorganization stipulated that the regional tele-
phone companies create a central services organiza-
tion to provide them with research and technical
services.

On behalf of its tenant, the Southgate Corporation
submitted an amended site plan on December 1983,
which included the construction of an additional build-
ing devoted to research, and the use, as a laboratory,
of two floors of a building previously approved as of-
fice space. Bellcore had planned to locate its Morris
Research and Engineering Center at the Southgate loca-
tion. A. number of AT&T employees at Bell Labs fa-
cilities in Murray Hill, New Jersey, and Whippany,
New Jersey, were expected to be transferred to the new
center.

The proposed facility was devoted to advanced re-
search in semi-conductors and fiber optics. This type
of research commonly employs toxic gases such as ar-
sine, phosphine, and diborane as well as liquified
hydrogen.

Residential abutters to the site had attended a plan-
ning board meeting in February 1984 to discuss traf-
fic patterns when they learned that toxic and flamma-
ble gases would be used under the amended site plan.
Within a month, a core group of residents organized
themselves into CCMT.

The citizens framed their opposition to the research
facility on two principal grounds: 1) the health effects
of an accidental release of toxic gases into their neigh-
borhooods, and 2) a potential release of untreated or
partial] y treated toxic effluent from the research facil-
ity into Loantaka Brook—a major tributary of the
Great Swamp National Wildlife Refuge.

CCMT’s main effort to prevent construction of the
research facility was directed at the Morris Township
Planning Board, a body consisting of nine appointed
members legally responsible for land use decisions.
Over two dozen public hearings were held by the plan-
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ning board on the Bellcore case between December
1983 and May 1985. CCMT brought in paid consul-
tants, some from outside the State, to testify in its be-
half on the potential hazards to the community of the
proposed facility. Eventually, CCMT drew support
from a broad range of constituencies covering Morris
Township and neighboring communities. Included
among these were: Harding Township Environmental
Commission; over 50 Harding residents; the Great
Swamp Watershed Association; 14 civic associations
with a putative representation of 2,000 households in
Morris Township and neighboring communities; and
an official of the U.S. Fish and Wildlife Service.

A letter signed by 14 representatives of civic asso-
ciations expresses the intensity of public opposition:

We question the need for Bellcore to impose the lab-
oratory on a community that does not want it . . .
We emphatically state that the Bellcore laboratory is
not welcome and that we will pursue every means avail-
able to expose and publicize the fact that, in this in-
stance, Bellcore has failed to fulfill its role as a respon-
sible corporate citizen . .1
What started out as a controversy involving abut-

ters to an industrial site, soon evolved into a regional
conflict over a proposed research and engineering cen-
ter. As community pressure grew, so did Bellcore’s im-
patience with the uncertainty of locating its new re-
search home. The company made serious attempts to
communicate its position that “the small quantities of
chemicals that [the company] plans to use and the
‘state-of-the-art’ safety systems and procedures that it
plans to employ will make the Southgate facility safe
beyond any reasonable question whatsoever.’”

In May 1984, Bellcore submitted an environmental
information document to the planning board, describ-
ing its prospective laboratory operations, providing
a representative chemical inventory for the new com-
plex, and outlining safety procedures for the storage
and handling of toxic materials. The company also
hired risk assessment consultants to present its case be-
fore the planning board. Bellcore scientists provided
an additional source of technical assistance to the com-
pany during the protracted debate.

In the 18-month period during which the planning
board held public hearings on Bellcore’s proposed re-
search complex, proponents and opponents of the
amended site plan were assigned scheduled sessions at
which to present their respective arguments. On May
3, 1985, the planning board prepared for a final vote
on the site plan. However, at the outset of the session
prior to the vote, Bellcore made an unexpected an-

IThc,ma\  Fuschett[>  Ir , Bel]core  [’r{)test  Cont]nucs  t{) B u i l d  ObserLrer-
Tr/hunf, Nlar  28, 1Q8.5

h’ Nllchael  (;rt)ve,  LrICe P r e s i d e n t  a n d  General  C<)unse],  Ije[[cc)re,  ]etter
to lames  $tenger  C o n c e r n e d  Cltlzens  ot Morris Township, Nlar  11, 1 Q85

nouncement that it was withdrawing several con-
troversial elements of its site plan including the new
laboratory building, and the use of certain toxic and
flammable gases. The planning board hastily accepted
the modified proposal by a vote of 9-O. Realizing that
even a vote in its favor would not end the controversy

or the delay in construction, the company appears to
have capitulated to the concerns of the citizen protes-
tors. In response, the citizen’s group chose not to ap-
peal the final decision of the planning board—despite
some uneasiness among CCMT members that they had
not seen a completed version of the adopted site plan.
This decision brought to a close an 18-month con-
troversy over potentially hazardous research in
telecommunications.

The Legal Dimension
Local planning boards derive their authority to ex-

ercise land use controls from State statutes. In New
Jersey, Chapter 57 of the State Land Development Or-
dinance sets forth principles of municipal land use con-
trols that include the promotion of public health and
safety and protection against man-made and natural
disasters. In the written opinion of the Morris Town-
ship counsel, “both municipal land use law as well as
the Morris Township ordinances provide sufficient le-
gal basis to deny the [Bellcore] application if the Board
feels it would present an unacceptable risk. ” The key

to the planning board’s authority to proscribe research
is in the interpretation of “unacceptable risk” —a vague
and elusive term that was the centerpoint of much of
the public debate.

The Southgate Complex is on land zoned for office
and laboratory use, a point emphasized by Bellcore
in its repeated contention that the amended site plan
was in conformity with zoning requirements for the
parcel. CCMT claimed that it was within the purview
of the planning board to restrict research activities that
pose a threat to human health, public safety, or envi-
ronmental quality, even though the parcel is zoned for
laboratory use. It argued that the zoning classification
“research” is only a guide. Each activity must be care-
fully examined under this broad category (which in-
cludes everything from pencil and paper operations to
the storage and use of hazardous chemicals) to deter-
mine whether it conforms to community standards of
acceptable risk.

Acting in a quasi-legal manner but without strict
rules of evidence, the planning board heard testimony
from both sides, cross-examined witnesses, and per-
mitted adversaries to question one another. A deci-
sion by the planning board is subject to an appeal in
the State courts if the petitioner files the appeal in
accordance with accepted guidelines.
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Citizen opposition to the facility was not directed
at a particular research program per se, but rather at
the chemical substances that were a critical part of the
research activities.

Arguments For and Against a
Research Ban

In its presentation before the planning board, Bell-
core maintained that the site plan was in conformity
to the zoning requirements of the parcel, Moreover,
the proposed laboratory facility was designed to meet
or exceed all Federal, State, and local laws on handling
toxic materials. Company officials argued that “their
plans are a logical extension of work done safely since
1941 at Bell Labs in Murray Hill where Bellcore scien-
tists are working now until their company opens a
home for them.’”

Bellcore cited results of its commissioned risk assess-
ment studies that examined the case of a worst-credible
arsine leak. The conditions defining the worst-credible
case are a failure in the mechanical scrubber (a device
that filters out unwanted gases) resulting in a slow leak
of arsine, or an accidental release of arsine as a result
of a tube fracture, According to those studies, the max-
imum exposure of any citizen in the community would
be about one fortieth of the safe arsine levels permis-
sible for workers.

The risk assessment consultant to CCMT developed
a worst-case scenario that differed considerably from
cases cited by Bellcore. The storage of 1,500 gallons
of liquid hydrogen on the roof of the laboratory build-
ing was the basis of one potential worst-case accident.
A CCMT consultant cited as a plausible event a large
hydrogen leak that could cause an explosion that
would rupture the arsine tank and send toxic gases out
toward the neighborhood.

CCMT was uncompromising on the matter of stor-
ing toxic gases on the roof of the proposed facility.
The citizens group was not persuaded by company sta-
tistics on the low probability of hydrogen explosions,
or the gas detection and monitoring systems planned
for the new facility. Opponents of the facility fixed
their attention on the worst-case explosive release of
toxic gases. That became the standard against which
they would judge acceptable risk.

An article in Technology Review which was distrib-
uted widely among members of CCMT fueled the citi-
zens’ resolve against accepting a compromise on the
storage of toxic gases. Passages of the article read:4

‘Timothy Mullaney,  “Neighbors, Firm Struggle Over Chemical Risk, ” Dail.v
Record, Apr. 22, 1985.

‘Joseph La Dou, “The Not-So-Clean Bus]ness  of Mak]ng  Chips, ” Technol-
ogy Review, May June 1984, pp. 23-25, 32, 36

Acute inhalation [of arsine gas] can cause rapid de-
struction of red blood cells, followed by severe kid-
ney damage, and if the patient is not immediately
treated-death. Given sufficient low-level exposure
over time, arsine also may be carcinogenic. The ac-
cidental release of the contents of a 20-pound cylin-
der of 100 percent phosphine would have to be spread
over 1,792 acres—or 276 city blocks—before being
diluted to the permissible exposure level of 0.3 ppm.
A second argument, which evolved somewhat later

in the controversy, centered around the environmental
protection of the Great Swamp National Wildlife Ref-
uge. The proposed laboratory facility borders on Loan-
taka Brook, which flows into the Great Swamp. In re-
sponse to the prospect of having pretreated emissions
from the research facility flush into Loantaka Brook,
a spokesperson for the Great Swamp Watershed Asso-
ciation said:

[A]ny accidental discharge of hazardous materials
from the Bellcore facility could impair the Woodland
Treatment plant operation and seriously degrade water
quality in the brook and further downstream in the
Great Swamp. ’
Environmentalists also expressed concerns about

seepage of toxic materials into the groundwater from
accidental spillage or a gas cylinder rupture. It was
stressed that two streams running through Southgate

--feed a major drinking water source for 600,000 peo-
ple. By dramatizing the potential environmental im-
pacts, CCMT was able to build a broad coalition of
supporters, consisting of civic associations and envi-
ronmental protection groups, to oppose the Southgate
site of the research facility.

A key difference between Bellcore and CCMT on
the conceptualization of risk is exemplified by the
terms “worst-credible case” and “worst-possible case”
as applied to an accidental release of hazardous sub-
stances, In emphasizing the former phrase, Bellcore
urged the community, in evaluating the risks, to con-
sider plausible accidents and not extremely remote or
unrealistic events. However, CCMT fixed on the worst
event that was conceivable, without considerations of
probability. Neither side introduced a quantitative
assessment of the likelihood that any accident could
take place. Each party argued its case within a pre-
ferred model of risk assessment, the choice of which
is more a question of culture than of science. This
difference made a negotiated settlement between ad-
versary groups extremely difficult.

The Morris Township case is thus not one of a com-
munity regulating a form of objectionable research.
Barely any interest was expressed by citizens about the
nature of the semi-conductor and fiber optic research

‘Sally Dudley,  letter to the ed]tor,  Observer-Tribune, Mar. 21, 1985
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planned for the site. The entire focus of the debate was
on the types of chemicals on site and the possibilities
of their release into the environment. Had the plan-
ning board ruled against Bellcore, the decision would
also not have established a legal precedent for similar
cases that might arise elsewhere in the township. Plan-
ning board decisions are rendered for specific circum-
stances and do not accumulate as in case law. How-
ever, had such a decision been made, it is likely to have
created for the township an informal regulatory prece-
dent against similar proposals involving research with
highly toxic gases. Although the company withdrew
the proposal before a planning board vote was taken,
a mood has been created in Morris Township that,
while not codified into law, may be no less effective
in proscribing such activities should they arise in a fu-
ture site plan.

Comparisons With Two Cambridge,
Massachusetts Cases

Table C-1 illustrates some comparisons and con-
trasts between the Morris Township case and the two
Cambridge controversies. Notably, both the Arthur
D. Little (ADL) and Bellcore cases involve private sec-
tor research for which highly toxic chemicals are re-
quired. Citizens of both communities cast their oppo-
sition to the respective research activities on public
health grounds emphasizing worst-case scenarios. Op-
ponents of the research in both cases were not per-
suaded by comparative risk analysis and arguments
that they consider the probability of a worst-case ac-
cident. Environmental factors became important in the

Morris Township debate, but were of little significance
in the issue of chemical warfare research. However,
the morality of research was discussed, to some de-
gree, in both the debate over rDNA molecules and
chemical warfare agents. Moral discourse about the
nature of the research program did not arise among
Morris Township citizens.

Bellcore’s research program is a mixture of basic and
applied science/engineering. The character of its re-
search is a blend of what we would find at a univer-
sity and what might be carried out at ADL. In Morris
Township, the restraints on research came prior to the
construction of a laboratory; that compares favora-
bly with the rDNA case. In contrast, ADL had initi-
ated its research before local restraints were imposed.

The social instruments for regulating research are
markedly different between the Cambridge and Morris
Township cases. The Cambridge city council and the
health commissioner played key roles in the control
of rDNA molecules and chemical nerve agents. In con-
trast, the township planning board acted as the exclu-
sive social instrument for regulating Bellcore’s research
program. The public health officials of the township
did not have a visible role in the controversy.

Whereas codification of research restrictions
emerged in both the Cambridge cases, no formal re-
strictions on research were imposed in the Morris
Township situation. In the latter case, withdrawal by
Bellcore of its proposed solid state laboratory revealed
the importance of a local cultural barrier to specific
types of research. The barrier, although informal and
unmodified, may have the persistence and efficacy of
a law.
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Table C-1 .—Comparison of Three Cases Involving Local Control of Research

Category of comparison rDNA—Cambridge

Type of research . . . . . . . . . . . . . Basic science

Nature of institutions . . . . . . . . Academic/nonprofit

Stage of the research at outset
of local intervention . . . . . . Not yet begun

Source of research funding . . . . NIH and NSF primarily

Origins of controversy . . . . . . . . National and within
scientific community

Stimulus of local
involvement . . . . . . . . . . Newspaper story on

Harvard’s plan to build
P-3 genetics lab

Primary regulatory agent . . . . . . City council

Time period of controversy . . . . Stage 1: 7 months
Stage 2: 5 months

Codification of ruling . . . . . . . . . Municipal ordinance
regulating rDNA
activities

Institutional response to
community reaction . . . . Universities accept

temporary moratorium

Actual interference with
research. . . . . . . . . . . . . No appreciable delay

Judicial action . . . . . . . . . . . . . . No legal test of moratorium
or rDNA ordinance

Nature of community
involvement. . . . . . . . Primarily from academic

sector; no grass roots
organizations

Perceived community risk . . . . Unspecified speculative
scenario of creation and
release of disease-carrying
organisms

aSclentific Advisory Commfttee

Arthur D. Little
(ADL)–Cambridge Bellcore—Morris Township

Applied chemical and
engineering

Consultant/for profit

7 months ongoing

DOD

Local and centered on a
city and two towns

Newspaper story on ADL’s
new lab for testing
chemical warfare agents

Public health c o m m i s s i o n e r

20 months as of July 1985

Public health order banning
uses of certain chemical
warfare agents

ADL rejects moratorium;
litigates public health
order

Not prevented or
appreciably delayed to
date

Litigation taken on research
ban

No organized opposition at
the early stages; intense
community organizing
after release of SACa

report

Explosive re lease of  nerve

a g e n t s  e x p o s i n g  r e s i d e n t s

Basic and applied science
and engineering

Private sector/for profit

Not yet begun

Private sector: regional
telephone companies

Local and centered on a
township

Planning board hearing on
site plan for commercial
development

Township planning board

18 months

None; withdrawal of planned
research by firm

Followed process through
planning board; finally
withdrew proposal, no
Iitigation

Research was delayed and
finally prevented at site

No litigation

Organized opposition at the
outset; coalition-building
with other townships and
regional groups

Explosion of hydrogen tank
and release of arsine gas;
also release of toxic
chemicals into fragile
preservation area and
groundwater —.
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