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Scientific Freedom and Responsibility

-

-

Report of the AAAS Committee on Scientific Freedom

Problems of scientific freedom and re-
sponsibility are not new: one need only
consider. as examples, the passionate con-
troversies that were stirred by the work ol
Galileo and Darwin. In our time, however,
such problens have changed in character,
and have become fus more nummerous,
more urgent, and mwor: _omplex. Science
and its appheations have ~ecome entwined
with the whole aur tives and
thoughts. On the une hasic seience
has eniarged our in.siovival horizons--
one need only mentn-a s cxamples the - is-
tas opened up by the tormulation of quan-
tum mechanics and the discovery of the ge-
netic code. Applied science has largely
freed mankind from the terrors of infec-
tious discase; but these ierrors have bheen
replaced by new terrors, aiso the {ruits of
science. These include not only nuclear
weapons with their incomparable powers
of devastation but also such organic chem-
icals ay the dioxins, acaidentally discovered
as contaminants of certmin  herbicides,
which can kill puinea pigs at dosages as
low as 600 parts per teithon (1) and are
perhaps comparably poisonaus for human
beings. The unprecedented rate of popu-
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lation growth in our ume, largely 4 con-
sequence of advances in medical science,
sanitary technology, and transportation,
threatens the ecological balance of the
eurth and raises the specter of catastroplic
famincs.

These and other problems have led o in-
tense and often bitter disputes among
members of the scientitic comnaunity, and
between scientists and policy-makers. As
examples we may recall the controversies
over the biological huazards of nucicar
weapons testing, over the use of defoliants
and herbicides in the Victnam War, over
the ¢lfects of DDT and other chlonnated
hydrocarbon pesticides. over the antinallis-
tic missile program, over the supersonic
transport., and over the extent of the has-
ards from nuclear power planis. In these
contlicts the contestants are often unevenly
matched, with powerful industrial and gov:
ernmental forces on one side and a small
group of critics on the other. There have
been itempts Lo suppress important scica-
titte data that appeared unfavorable 1o the
policies of some powerlul organizinions. if
wise policy decisions are to be nude amid
such pressures, there is a compelling need
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for fair hearings, due process, and publie
access 1o all relevant information.

The American Association for the Ad-
vancementl of Science {AAAS) i deeply
concetned that such issues should be dealt
with, 1ad resolved, in a responsble fash-
ion, It would of ¢course be far neyond the
capacity of the Association o act as 2
court of appeal in such disputes, except in
very rare and special cases. However, be-
cause of its concern with the pohey issues
involved, the Bourd of Directors of the
AAAS charged thiv Committee (o con-
sider the foilowing matters:

1) To siudy and report on the generai
conditions required for scienulic freedom
and responsibility.

2) To develop suntable critena and pro-
cedures for the ohjpective and impartial
study of these.probiems. .

3) To recommend mechanisms to enahle
the Assoctanion 1o review specific instances
in which scientiiic freedom is aileged to
flave been abrideed or otherwise endan-
gered, or responsible scientttic conduct is
wleged to have been viokited,

The full text of vur report in response to
this charge is being iasued as o spectal pub-
lication of the AAAS. Here we set forth
the major features of that report more
brielly,
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The Scientific Community:
lis Rights and Responsibilities

The American scientific communits, as
we define it, includes a wide runge o very
diverse individuals —basic scientists in um-
versilies, research institutes, and governs
ment laboratories; eagineers: workers
medicine and public headth: graduate stuo-
dents and techniciims working on scienufie
prablems; and teachiers of scenee i col-
lewes and secondary schools. The  dis-
cussion that follows applies primurnly o
scienhists invoived in basic or applied re-
search, but in large measure it 15 relevant
to the whole scientific community.

The Committee concluded. carly i ats
deliberations, that issues of scienufic free-
dom and responsibility are basically an-
separable. Scientitic freedom, hihe acu-
demic freedom (23, is an acquired night,
generally accepted by sociely as necessury
for the advancement of knowledge from
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which socicty may henchit, Scientints pos-

" sess no rights beyond those of other ciu-
zens except those nccessary to fulfill the re-
sponsibilities anwing from thar speaal
knowledge, and from the insight ansing
lrom that knowledge,

Later we shall have much to say of the
activities often referred to as “whistle
blowing™ in which issues of freedom and
responsibility are inextricably  inter-
mingled. Whistle blowing involves situ-
ations in which a scienuist. engineer, physt-
cian, or other expert becomes aware of
hazards arising from some process, mate-
rial, or product. or becomes aware of pos-~
sible improvements in technology or pro-
cedure that deserve 10 be adopted bul are
being neglected. [ssues of public safety are
frequently involved, and often the whistle
blower works for the marketer of the pro-
cess or product. Some may argue that per-
sons with expert knowledge have a “right™
to release information in thewr possession,
if such release is in the public interest. Oth-
ers would say that it is the responsibility of
such experts to release the information,
even though they mught prefer o remain
silent. Both rights and responsibilities are
clearly involved here, but it seems clear o
us that the responsibilities are prnmary.

Presumably the potential whistle blower
will begin by reporting his concern o his
employer and urging that corrective mea-
sures be taken: if the mauter can be settied
without appeal to outside authonty, so
much the better, I this step fails, however,
and the concerned employee deaides that
he has the responsibility Lo make the mat-
ter public, he faces obvious risks that may
include the loss of his job. I whistle blow-
ers are 1o be encourdged to tuke such
risks —and we believe that they should be
encouraged, when serious ssues are in-
volved —they must be assured of some
form of due process in passing judgment
on the issues that they raise. This would
call for the presence of outside independent
members on any board that passes judg-
ment on the issues, und should also include
some right of appeal. We return 1o these
malters later,

Should There B¢ Forbidden Areas

in Basic Rescarch?

Those for whom the advancement of
knowledge is a supreme value might be-
lieve that, in basic research as distinct from
applied science and technology, no subject
should be declared off limits. Yet there are
clear inhibitions on some kinds of research
involving human beings, and indeed ani-
mals. Today we are increasingly conscious
of the need for informed consent in studies
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of humi pisvsiology and behavior that
may involve risk (0 the experimental sub-
ject. With young children, informed con-
sent 15 impossible 1o obtain, parents or
guardians must take the heavy responsi-
hility ot giwing consent for the child, Some
experiments may endanger the health, or
even the lives, of the participants: some
psychological experiments couid be re-
garded as morally degrading or psycholog-
ically damaging. In such cases, review of
the proposed experiments by a qualilied
panel of experts may provide more eifec-
tive protection to the subjecis than the at-
lempt to obtain therr informed consent, al-
though we would insist on the importance
of the latter.

Some experiments are justified. even if
they involve great risks. The experiments
that conclusively demonstrated the trans-
mission of yellow fever by mosquitoes in-
voived the death of one subject, Dr, Jesse
Lazcar. Those who ook part knew they
were risking their lives, Such heroic experi-
ments are fortunately seldom called for.
but they may well be needed from ume to
ume in the future.

Recently, in a statement probably un-
precedented an the history of science.
group of eminent molecular brologists,
headed by Paul Berg of Stanford Umiver-
sity, have deliberately renounced. for the
time being, certain expeniments on the
transplantation of foreign genes into buc-
teria because of potential though as yet un-
proven hazards to human health (3). This
group has spuoken wath authorty as the
Committee on Recombinant DNA Mole-
cules of the Assembly of Life Sciences of
the National Academy of Sciences. Their
views have received wide public atiention;
of course, thrs committce has no police
powers to enforce its recommendations,
but its influence is great and as yet appears
not to have been seriously challenged. The
members of the committee are well aware
of the dilemma: the expenments that are,
for the present, being renounced are not
only of great scientific interest but also
might make positive contributions to hu-
man health and well-being. The decision
involves an expert balanced judgment of
probabilities and risks (Ja).

The grounds cited for refraining from
these  experiments  to protect  human
beings (rom possible new and dangerous
infections —are quite different from the
cthical problems of present or future *pe-
netic engineering,” as with the possible
production of multiple copies of people
with identical genotypes by cloming. The
suggested threats here are not so much to
health as to human integrity, dignity, and
individuality. It seems to us proper Lo be
on the alert for such possible threats, but

we see o justilication as vet for attempty
to 1impose restrictions on the freedom of
genetic research. We hold that the dangers
today are remote, and that they are deci-
sively outweighed by the great benelits that
such rescarch can bring,

Restrictions on Needed Research:

Fetal Research as an Example

As we have said above, the advancement
of knowledge by rescarch must often be
balanced against risks (0 expenimental
subjects that may be involved in ganing
that knowledge. The complesity of the 15+
sues invoived emerges from the diverse
points of view that have been collected and
set forth in much recent discussion, nota-
bly in a comprehensive book (4) and in a
symposium (5).

In some important instances we beligve
that current restrictions on rescarch have
gone oo lar. Thus the Nattonal Reseurch
Act of 1974 has. at least temporanly,
banned research on any “living” human
fetus, either before or after induced abor-
tion, except in the very unhikely ¢vent that
the experunent is intended to save the hife
of that particular fetus (6).

We strongly oppose such restricuions,
Rescarch on the human fetus, over the past
two decades, has yielded mujor henefits for
human health. Behrman (7) has pointed
out how many discases thial we can now
diagnose or treat, or both, would have been
unmanageable if a bun on fetal research
had been in clfect. Eapecally notable s Rh
discase, which is now totally preventable,
thanks in considerable part to fetal re-
search. The human fetus is extremely sus-
ceptible 10 many drugs, as the thulidomide
disaster dramatically demonstrated. Like-
wise, the fetus is far more susceptible Lo ra-
diation damage than the adult, Rescarch
on fetuses that do not survive aboruons
can help us 10 discover how Lo give protec-
tion from such harmful agents to thou-
sunds of other fetuses that are destined W
reach full term and 1o grow into healthy
adults, We would urge that fetal rescarch
not only be permitied but intensihied, sub-
Ject to careful peer review of the research
projects involved.

The Conflict between Science and Secrecy

Many scientists, especially those e¢m-
ployed in industrial firms and in some gov-
ernment laboratories. spend much or most
of their time in work clusafied as secret.
Often the grounds for secrecy appear com-
pelling. Nevertheless, science nevitably
suffers from the imposition of sccrecy on a
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rescarch, project. The reusons were weil
stated in the report of the AAAS Com-
mitiee on Science in the Promotion of Hu-
man Welflare (8, p. 177)

Free dissemination of information and apen
discussion is an essental part of the soenutic
process. Each separute study of nisture yieids an
approximalte resolt and inevitably contains some
errors and amissons. Soeoce gets at ihe truth
by a continuous process of self-exantnation
which remedics omisswons and corrects eirary,
This process requires {ree disclosure of resuits,
reneral  disscmination  of  tindings,  mier-
pretations. vonclumons, and widespread verni-
fication and eniticism of results and conclusians,

That report provided specific examples
to illustrate these general conclumons and
showed that secrccy ulmost always im-
pedes scientific progress; in applied science
and technology i [requently permits huae-
ards to develop that could be ehiminated if
information were publicly availuble, We
believe that, with rare excepuions, data that
provide a signiticant advance in fundamen-
tal seience should not be kept seeret, ex-
cept in a mujor war stuation, as with the
atorm¢ bomb in World War 1l Even in
such cases information should remain clas-
sified only for a limited and spealied time;
it should then be released automaticaily,
unless a strong spectfic cuse caun be made
for withholding a particular prece of infor-
mation four a further hmited ume. We
shenid look at claims of “natonal secu-
rity™ with a very critical eye: such claims,
as we have good reason o hnow from re-
cent experience, often serve to cover up
governmental ineptitude or corruption.

Technology and Innosation;
Their Multiple and Complex Effects

When we turn from the problems of ba-
sic seience 10 those of apphied science und
technology, the problems of freedom and
responsibility become even more formi-
dable. Whatever the intentions of tech-
nological innovators, the results of in-
povation are always more complex than
the innovators intended. und usually more
complex than they could even imagine.
These facts, in our time, have created a
compelling need for the assessment of ma-
jor technological innovations, and for their
critica! evaluation and control. The so-
called “side ¢ifects™ of innovation are-of-
ten deleterious and not infrequently are so
pronounced that they dominate the pri-
mary elfect that was intended.

The history of the use of DDT provides
an example of such complexity (9). Its use
brought a dramatic halt 10 4 cholera em-
demic in Naples in World War 1 its ini-
tiai success in destroying agricultural pests
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wus spectacular. L1y o few bioiogicat ex-
perts warned of trouble at that ume. Grad-
ually problems apreured, as insect pests
developed resistancy to DDT: o in many
cases, the pestivide destroyed the naturul
enemites of the pestsl as the long per-
sistence of DDT in soll was discovered, und
its  progressive  concentration i fuud
chainy led to the hilling of great numbers
of certain birds und fishes. A this has led,
in the United States, 10 the bunning of
DDT for nearly all uses. Yeu in countries
where malaria s widespread, the spraying
uf house interiors with DDT has proved
the most effecuve antimalanal techmgue
available. In Sri Lanka (Ceyvlon) maluna
had almost disappeared by 1963, when the
DDT program was stopped. Then, in 1968
and 1969, there was un explosive increase
in the number of infections. In 1967 only
3.465 cases had been reported: in 1963 the
number rose W 423937, and in carly 1969
the rute of infection was even higher (10),
Qther fuctors were at work, of course; the
World Health Organization atinbuted the
nise in the ncidence of muluria in lurge
part to conditions that were unusually Ja-
vorahle 10 the breeding of the Anapheies
mosquito and Lo unusual human popu-
lation movements that helped to spread the
infection (/7). Nevertheless, until we have
something better, DDT appears to be an
essential component of any major program
of mularia control.

Other complexitics have arisen in con-
nection with programs for international
development. Dams  and  irngation
schemes have vastly increused the n-
cidence of bilharziasis (schistosonnasts), a
debilitating discuse for which there s as
yet no cffective cure (/2). The disastrous
cifects of the recent catastrophic droughts
in the Sahel region, south of the Sahara,
huve been accentuated by some  tech-
nological inpovautons, notably, for ex-
ample, by the drilling of thuusunds of deep
burcholes which have tapped the abundant
waler far below the surfuce. The resuliant
wells encouraged a great increase in the
size of the caitle herds: pasture instead of
waler became the limiting fuctor in num-
bers of cattle. As pusture dricd up in the
drought, countless thousands ol dead and
dying cattle were clustered arpund e
horeholes, while the surrounding land, for
mies around, was ravaged by trampling
and overgrazing. These wells, dnlled by
men of good will and technical skill i or-
der to bring more water 10 the people and
cattle of the Sahel, became a major factor
in intensifying a great human and natural
disaster (/3).

These iltustrations could be multiplied a
hundrediold. Let us add at once that we
are not among those who consider that

T

there 15 sometinny inherzntly evil ghout
technology., Technoiogy has been indis-

pensable for the nise ol all cavilizations, and -

new technology s essertial for the survival
ol our owa civiitzation, As an guanpic we
need only mention the aced lor the devel-
opment of new encrgy sources  solar and
geothermal energy and nuclear fusion, for
instance -thut may be less poliuting thun
lossil Tuels and less hazardous than nuclear
fisston,

Likewise we reject the notion of the so-
called ““technological imperative™  the
wea  thut we must pursue new  tech-
nological possibilities, wherever they may
lead. Thousands of projects may be techni-
cally feastble, including the destruction of
all human life on Earth. Even among those
pmjccli that appear atlractive at first
sight, careful appraisal muy lead to the
cunclusion that they will do more harm
than good., The U.S. Congress drew such a
conclusionan 1971, when it voied w cot o
funds for the supersomic transport pro-
gram, which it had been generously fund-
ing a few years earher.

In summary, the development of new
technologies 15 indispensable; the training
and encourgement of gifted and imagina-
tve technologists deserves o high pnory
among vur naitonal needs, but the muluple
repercussions of new technology need 10 he
critically evaluated belore thev are in-
troduced and constantly momtored alter
their tirst introduction. Many schemes that
are technically bnlhant must be rejected
because their wider impuct would, on the
whole, be more dumaging thun bene-
fictal. In some cases it would by prefer-
able, in the eyes of some thoughtful sci-
entific policy advisers, not 1o carry 2
project from the stage of research even
into prehnnary development, fest pres-
sures would then anse that would lead to
ity full development,

Conflicts Imolving Scientific Freedom

and Responsibility

We turn now to the second item in the
charge to this Committee, which calls lor
us 1o develop sutable criteria and proce-
dures for the objective and impartial study
of these problems.™ The conflicts that cull
for such study generally le in the realm of
applied science and technofogy, including
medicine and public health, In most -
stances they involve the right, and the re-
sponsibility, of an employvee 10 warn con-
cerning the dangers inherent in some prod-
uct or process with which he has become
familiar in the course of hts work; that is,
the **whistle blowing™" activity of which we
have spoken earlier. The employer may
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keep quiel; the employee may be fired. or
lifc may be made so uncomfortable that he
decides 1o resipn, Interested partics may
scek L0 suppress screnbitic data thai are vie
tal for the proper resolunon of a con-
troversy. On the other hand, the employee
may he acting not in the public interest but
out of prejudice or spite aginnst the em-
ployer. T'o be an “objective and impartial™
judge in such circumstunces is not cusy;
one person’s “objectivity” looks like bias
to another, In all these cases sarentihic gvi-
denee is an essential part of the whole sita-
ation, but wise dectvons mvolve comples
human factors, cthical judgments, and
stundards of value that go far beyvond
purely scientific argument. We consider
briefly a few specilic cases, before dis-
cussing eriteriy and procedures.

The problem of stundurds for exposure
to radiation. A few yeurs ago, Drs, J. W,
Golman and A. R. Tamplin, who worked
at the laboratories of the Atomic Encrgy
Commission (AEC) in Livermore, Califor-
mia, claimed that existing standards for ex-
posure Lo ionizing radiation were far 100
tolerant, and would permut a large increase
in the number of deaths from cancer if ex-
posures rose to the ullowed levels. They
publicized their views widely. The chiel au-
thorities in the AEC sharply opposed these
views und held them to be invahid. Gofman
and Tamplin eventually left the AEC, after
what they believed to be considerable ha-
rassment, and eventually the AERC did 1m-
pose considerably stricter radiation stan-
dards for the protection of workers within
its jurisdiction. A committes appointed by
the National Academy of Sciences, after
intensive study, produced a report, com-
monly known as the BEIR (Biologicul Ef-
fects of lonizing Radwtion) Report (14),
which stands at present as the most author-
itative stutement on the hazards of ivnizing
radiation, In our full report we conwider
this controversy at  somewhat  greater
length.

The case of the BART engineers. A ma-
jor feature of the Bay Area Rapid Transit
(BART) system in the San Francisco Bay
area was (o be the Automated Train Con-
trol (ATC) system, for which a contraet
was awirded to the Westinghouse Electric
Corporation in {967, Beginning in April
1969, three of the engincers on the project
became increasingly concerned about what
they saw as serious defects in the system.
They expressed their concerns to the man-
agement but drew no signiticant response
excepl vague warnings not 1o be “trouble-
makers.” Late in 1971 the'three engineers
decided to take their case 1o the Board of
_ Directors; this led 1o a public hearing in
February 1972, after which the Board
voted 10 10 2 in favor of the munagement
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anid agamst the engingers. The managers
then told the three engineers that they
could choose hetween resigming and being
tired: thev refused to resign and were sum-
martly dismissed. Subsequent events vindi-
cated their concern. The ATC system
fusled on several occasions; the fulures
were so dangerous that the system could
nut be used, and 1t became necessury 1o
control the truins in the truditional man-
ner.

The California Society of Professional
Engieers (CSPE) imitited an inguiry,
BARTS  top  wmanagement
relused to mect with them, or 1o oller ex-
planations 10 anyone, Then CSPE ynder-
took a full investigation of the firings,
which brought out much disturbing infor-
mation, and the California State Legisla-
ture set in motion a study. resultng in a re-
port (the *Post Report™) which essentially
confirmed the warnings of the three engi-
neers. Although CSPE took lentative steps
toward a court action on hehalf of the engi-
neers, the society did not follow through on
this, The engineers themselves launched a
suit against BART for 8383000, the out-
come of which we have not vet learned
(L2

The case of data suppression concerning
the carcinogenicity of vinyl chloride. |n
May 1970 an Halian invesugator, Dr, P. L
Viola, reported at a cancer congress that
high concentrations of winyl c¢hionde
caused cancer in rats. Up to that time there
had apparently been no research sn the
plustics industry concerning the possible
hazards of vinyl chlonde,"slthough ens of
thousands of workers were exposed to it
More than a year fater, the Manufacturing
Chemists Associauon (MCAY in the
United Statey initisted tts own rescarch
and 1n October 1972 entered into an agree-
ment with the plasties manufacturers, who
sponsored the European research, to share
informution but not to reveal t without the
consent of the European manutucturers. In
August 1972 Dr. Cesare Maltoni of Bo-
logna found angiosarcomus and various
tumors in experimentsi animals exposed 1o
viny! chloride concentrations as low as 250
purts per mullion (ppm). At that time the
allowed exposure limit for workers in the
United States was 500 ppm. {n January
1973 U.S. scientists visited Dr. Maltoni
and learned of his findings. However, they
did not notily the National Institute of Oe-
cupational Safety and Health (NIOSH)
concerning these extremely ominous find-
ings, nor did they make any attempt to
warn the public or the workers exposed to
vinyl chlonde. In late January 1973
NIOSH requested information on possible
hazards associated with occupational ex-
posure to 23 ch.mical substances, includ-
ing vinyl chlonde. On 7 Murch, MCA re-

However,

sponded by recommending a  precau-
tonary  iabel that made no mention
of toxic effects on ammals or people: in
other words, ' appears to have deliberately
deieived NIOSH regarding the true fucts,
Apparently MCA has cluimed that the
withholding of duta was due 10 their ugree-
ment with the European manufacturers to
keep the duta contidential until an apree-
ment for their release could be worked out.
The fact remains that, because of the sup-
pression of these data, tens of thousands of
workers were exposed without warning, for
perhaps some 2 yeuars, 1o loric concentra-
tions o vinyl c¢hloride. On 22 Junuary
1974, B F. Goodnich announced that three
polyvinyl chlonde workers, 1n just one of
their plants, had died of angiosurcoma of
the liver since 1971, On the sume day
MCA revealed the Maltoni data to
NIOSH. The Occupational Safety and
Health Administration, on 3 April. in an
emergency action lowered the permissible
exposure level from 300 o 50 ppm; drastic
further lowerning, to | ppm or less, is in
prospect (/6).

The evidence here seems clear: a consid-
erable number of scientists were aware of
the hazards of vinvl chlonde long before
the facts were made avarlable 10 NIOSH
or 1o the public; vet they kept quict and
eave no warning. As the Federation of
American Scientists states, *., . industrial
scientists who fail to challenge conspiracies
of silence within their firms are not re-
buked; rather, they are often quietly re-
warded for their loyalty,”

In industrial medicine and public health
similar siteations otten arise. In recent
books Paul Brodeur (/71 and Rachel Scott
(/%) have described the medical problems
of workers exposed to ashestos particles,
heryllium dust, and other hazards. Many
of these workers develop cancer, or fatal
respitatory or other diseases, over the
course of 10 or 20 vears; the risk is high.
Yet the compuny physicians who look af-
ter the workers sometimes join their ¢m-
ployers in minimizing the need for more
rigorous standards of health protection.
This appears to be 4 clear abdication of the
prime responsibility of physictans or public
heualth workers to place the health of the
people for whom they are responsibic be-
fore all other cunsiderations. Obviously a
doctor who is paid by a comamercial enter-
prise will find it very difTicult to act con-
trary to the pohcy of the company. The
doctor who works for an independent in-
specting agency will be in a much stronger
position. Even so, we know from experi-
ence that regulatory agencies often become
the subservient allies of the organizations
that they are supposed to regulate and may
collaborate with the commercial organtza-
tion in concealing the hazards.
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the Resolution of Contiicts

Having now indicated the churacter of
the problems, we now turn (0 criteria and
procedures that mas wid i resoving them,
We approach the problem ol establishing
criteria by asking queations rather ihan by
offering unswers. How will the proposed
decision or procedure atTect human health
and safety, und the general quality and
amenitics of life, for all the people con-
cerned? Will a decision to regure a drastic
cleanup of operating conditions in a cer-
tain industry cause much of the industry 1o
close down, with loss of jobs and produc-
tion? How should such risks be batanced
against considerations . of sufety and
health? What are the pessible farge-scale
environmental effects of the present opery-
tions and of the proposed changes? Have
possible future effects been carcfully con-
sidered, as, for instance, with the widely
used acrosols, which hberate Freons that,
in a decade or two. might (but aguin per-
haps might not) destroy much of the ozone
in the stratosphere? These ure some of the
problems that will have to be luced in the
formulation of critena. Obviously it is far
easier 10 impose suitable reguliations on 4
new enterprise than on o powerfub industry
that is already estublished, with a huge
capital investment and with Caults of oper-
anon and production that are already
decnly enirenched. Thus the need for fore-
sight in technolopy asscasment is over-
whelming: yet foresight is always imperfect
and nceds coastantly to be corrected by
further cxperience.

We turn now 10 procedures: how iy the
whistle blower te be assured of a fuir hear-
ing, without fear of reprisals, and with a
good prospect that his recommendations,
if they are found 10 be sound. will actually
be put into practice? Many scientific and
engincening socicties have developed codes
of ethics relating to the responsibiluy of
employers and to the professional and per-
sonal conduct of scientific and technical
employees. A highly aruiculate ¢xpression
of such concerns 15 to be found in a state-
ment on *“Employment Guidelines,” which
has now heen adopted by at least 20 engi-
neering and  scientific socicties, For the
mast part, it is concerned with the general
principles that should govern relations he-
tween employers und employees, but it also
contains the significunt statement “The
professional employee should have due re-
gard for the safety, life and health of the
public and fellow employees in all work for
which he/she is responsible. Where the
technical adeyguacy of a process or product
is involved, he/she should protect the pub-
lic and his/her employer by withholding of
plans that do not meet accepted profes-
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the consequences 10 be expected af hia/her
professional judgment is not followed™ (79,
p. 39).

The formulation of such a decluration 1s
4 sigaticant evenl. How much it means de-
pends, of vourse, on the effectiveness with
which it is applicd. Morcover, these guide-
lines, like most such vodes of ethics thit we
have seen, lack a very important in-
gredient, namely, a provision for the arbi-
tration of disputes. The protection of indi-
viduatls from arbitrary action by authonty
is deeply ingrained in English common
law, and the U.S. Constitution provides
that *no person shall .., be deprived of
life, hiberty, or property without due pro-
cess of law." We believe that some form of
due process should be an essential part of
any employver-employee agreemuent or con-
tract, to protect the emplovee from achi-
trary action by the employer. ullegedly
bused on professional or personal miscon-
duct. A mmimum requirement for such
due process would involve a heaning by a
board, including independent members,
with the right of appeal Lo some reasonably
neutral but professionaily qualihed higher
authority. Codes of professional ethies are
likely to be inetTective unless some 1ype of
due process iv provaded tor the resolution
ol disputes. Without this, scientthic free-
dom ix hkely 1o he abrideed. We therctore
strongly recommend that all employment
contracts involving scienufic or profes-
sional employees include such provisions
for the review of disputes through heaning
and appeal processes, Provision tor neutral
or third-party participation is important,
particularly when issues of public inlerest
are involved.

Professional Societies as

Protectors of the Public Interest

How active can, und should, profes-
sional societies be in actively fighting on
behaslf of their members who are attempt-
ing to defend the public nterest? Most
such societies have in the past remyined
aloof from conflicts of this sort and have
often taken the attitude that the purity of
their devotion to the advancement ol these
respective sciences would somchow be con-
unninated if they entered the pubhic arena
to contest such issues. We believe that such
attitudes are no longer appropriate. The
scientitic community can no fonger remain
aparl from the conflicts of our time, where
so many technological decisions are being
made that vitally affect the well-being of
sociely. We are not proposing that profes-
sional socicties should take public stands
on large general political issues, such as the
legitimacy of the Vietnam War: individual
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cern is aroused. should deal with these
matters by other mechanisms, Hewever, in
matters directly related to the prafessional
competence of members of the sociery,
where the public interest s clearly in-
volved, we hehieve that the socicties cun
and should play 8 much more active role
than they have in the past. They can deul
with such issues by seétling up committees
of inquiry in cases where a senous viola-
uon of scientific freedom or responsimlity
15 suspected: by publicizing the results of
the inquiry in protessional journals, and, if
neeessary, m the more popular journals
and in the news media; and by calling the
matier 1o the atiention of governmentai
bodies, as with the Califorma Legislature
in the BART case. They can on oeciawion
faunch lawsuits on behalf of therr members
who have apparently suffered imjustice
when acung on behalf of the public inter-
est.

In stating this. our major new proposal
for dealing with “the objective and impar-
tal study of these probiems,” we are aware
of the difticulties thut the proposal will
face. The most senious problems are those
of time and moaey. Mast professional so-
cieties have limted Tunds: many operate
maore or less on i shoestiing, They heep
members' dues Larly small, otherwise
members drop out, partcuialy in tmes of
cconomae hardship. The fighting of dith-
cult cases, oa behalf of members involved
In controversics. cuan be u very expensive
business, especially if the case goes into the
courts. In any event, responsible screntists
would be required 10 spend suhstanual
amounts of precious time serving on hear-
ing panels, studying large bodies of evi-
dence, and prepacing reports,

When a professional society does tight
for the rights of its members, 1t is more
likely to be concerned with defending therr
stutus and pay than 1o be acting pnmanly
on behalf of the public interest as its pri-
mary motive. The impetus to take actions
of the latter sort is likely w0 be much less
strong than the desire 0 provide direct
help 1o members of one’s own professional
group.

These are powerful obatacles to our pro.
posals, bt they are oot insapetable, So-
cieties that share common amteiests, bt
which may be individuinlly oo weak, fiian-
cially 1o support such actvities, may band
together in groups to finance the necessiry
operations. There ure increasing pressures
upon scientists, engineers, and other mems-
bers of the scienutfic community to face
these public issues and deal with them ef-
feetively, These pressures come both from
the public and from within the ranks o the
scientists themselves. We are well aware of
the mistrust and hosulity toward science
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that s manifest in muny yuariers; one re-
flection of this atlitude 15 the decline in
government support of scientific rescarch
in recent years Sach nosudiny wilt ajmost
certainly grow unfess wientists exhibit
greater concern lur preventing the misuse
of science and technology., As these con-
cerns become more intense, 1t should be-
come easier for the protessional socictics
to obtain additiona! funds to finunce the
expenses ol luwsuits, heuning pancls, und
other activities undertaken in the defense
of the public interest. Whether government
funds could or should be available for such
purposes is open 1o question: but it s likely
that some of the mujor private founda-
tions, either those now in exintence or those
yet to be created. will sce the urgency of
supporting such public service acuvites.

- The need for these activittes may ulso lead

10 the creation of other social mechanisms
for dealing with these problems, of a son
that we cunnot now foresee, We look 10 in-
creased activity of the professional so-
cietics as the most hopeful approach o the
problem in the immediate future.

The Role of the AAAS in the Defense

of Scientific Freedom and Responsibility

We now consider the third chiarge from
the AAAS to this Commitiee: **To recom-
mend mechanisms to enable the Associa-
tion 1o review speeitic instances in which
scientifie frecdom is alleped (0 have been

" abridged or otherwise endungercd, or re-

sponsible scientific conduct is alleged o
have been violated.” The domain of the
AAAS is very broad. inctuding 4l of the
sciences and a large number of protes-
sional socteties which belong to it as aitili-
ates. Hence, by its nature the AAAS can-
not undertuke the role that we have
envisaged for the professional cocieties in
the preceding section, The number of pos-
sible appeals to the AAAS, if it were to un-
dertake the responsibility of reviewing par-
ticular instances of alleged threats to
scientific  freecdom and responsibility,
would be immense. If it werd to agree to
handie some such cases, it would have to
be rigorously selective and deal only with
those that were al once so important and
so broad in scope that they would fall on-
side the domain of any individual society.
Because of its multiple affiliations with
the professional societies, the AAAS can
play an important part in coordinating
many of the activites of the socicties. A
numbet of the societics, for example, are
now formulating, or revising, codes of ¢th-
ics for their members, which will 1nvolve
policics for dealing with issucs such as we
have been discussing here. The AAAS can
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help to provide an exchange of information
on thes matters among the diffeeent so-
cicties nad thereby promote a more unilied
approach to these compieX ISSUes,

The AAAS is already plaving a signifi-
cunt role in dealing with alleged abridg-
ments of scientitic freedom, and alleged vi-
olations of responsible scientific conduct,
through acuve discussion of such matters
in Science, chelly in the News and Com-
ment section, but also i some of the tead
articles and in the Letlers section. Since
Science s so widely read, both inside and
outside the scientific community, this is
one of the most 1important channels now
available for bringing such problems to the
autention of the public. To {ocus public as-
tention on such problems, of course, is not
10 resolve them, but it is an essential step
twoward such resolution. We recommend
that Seience, without any drasue change of
s present editorial policies, ¢nhance s
caverage of such mutters, particularly by
inviting distinguished scademic, industrial,
and government scientists who are well in-
formed on some of these controversial is-
sues to set them forth in its pages, In some
cases, it will be destrable to present two ar
more arucies by ditferent authors, ex-
pressing maore or less contradictory points
of view, In scientific controversies, it
should not be necessary tur the champions
of different views to operate like adver-
saries in a court of law: the vpposing sides
presumably should be able to find o lurge
arca of agreement about scientific facts
that are not in dispute. The real dis-
agreements in such cases usually tuen not
on the scientitic facts but on the relative
weight to be given (o ditferent kinds of si-
entific facts. and on cxiruscientific issues
involving  political judgment and broad
general perspectives on human nature and
human motives. These factars adways enter
into the practical decisions that must be
made in applications of science and tech-
nology. When a scienlist or technologist
states a case for action of 2 certain sort on
such an issue, it is important that he make
clear the general presuppositions from
which he starts. He may. of course, be un.
conscious of these presupposiions: af so,
Science should as a matter of editorial pol-
icy bring them to the surfuce. This is im-
portant, both for the rational discussion of
the issues involved and for the muin-
tenance of public confidence in' the honesty
and ohjectivity of scientists.

On rare occasions the AAAS may and
should become actively tnvolved in broad
issues that are important and con-
troversial, as it did when it decided 1o con-
duct an investigation of the cffects of
defoliants and herbicides in Vietnam. This
was an important atlempt to obtain scien-

tific evidenge on an wasue that had arouse
rassionate controversy (20). The Naton,
Academy of Scrences, at the request o
Congress, luter undertook @ tmore eaten
sive study of the same problems, with m
creased haancial support provided by th
Department of Defense The resulting re
port of the National Academy commutie
20 greatly extended and amphfied th
AAAS report; the indings of both are to
the most part reasonably concordant, bu
some diserepancies have given rise Lo cun
troversy (22), These disagreements can b
resolved later, when it is possibie to con
duct studies of the Vietnamese forests ot
the ground in a peaceiul seting, as long a
war continues, only aerial obseevitions an
possible. In any cuse the AAAS study pur
formed a valuable seevice and was in ne
way rendered superfluous by the late
study of the Nutional Academy of bu
ences, .

This raises the more geneeal gquestion
What should be the relation between the
AAAS and the National Academy i mat
ters such as we have considered o this re
port!? The Natonal Academy hus speuia
prestige and o umique relation o the Us
government, I, and s commitlees, can
spuatk on many issues with fur more au-
thority than the AAAS, and it can gener-
allv command much more linancial sup-
port for its investigations. However, the
AAAS, with its much broader member
ship, 15 more widely reprosentative ot
Amercan scienee in general. and s
greater independence from governmental
ties gives it a greater freedom ol acton
Both organzations clearly have very im-
portant and somewhat ditlerent roles o
play in the maintenance of saienufic free-
dom Jnd responsibifuy,

The problems we have been considering
here widl certainly continue and will prob-
ably become more numeraus and more
acute in the years 1o come We hope that
the concern of the AAAS will continue.
We suggest that, not more than § years
hence, the AAAS should reexamine the
whole problem, perhaps by setting up @
committee similar to this ong, to see where
we stand at that time. Alternatively or i
addition, it might set up a committee to re-
ceive complaints concerning violations of
scienttfic freedom and responsibility and
refer them, when possible and desirable, to
appropriate bodies for further siudy and
possible action. Such a committee should
not itsell serve as a judicial bods: s fung-
tions should be to refer complaints for pos-
sible action elsewhere and 1o analyvze the
information received, with an eve o pos-
sible recommendations concerning luture
policy witiatives by the AAAS in the light
of this information. The terms of reference
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of -ueh i vodnniinee wouid aved io e verny

» carefuity drawn, Lo prevent the commitiee
from bheing overwheimed by a mass of un-
manageable compluints.
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Social Indicators

Social science researchers are developing concepts

and meuasures of chunges in society.

Eleanor Bernert Shefdon and Robert Parke

A statistical report entitled Social In-
dicators, 1973 wis published last year by
the U.S. Otfice of Management and Bud-
get (). Social Indicators contains charts
and tables presenting statistical time series
selected and organized around eight “so-
cial concerns,” namely, health, public
safety, education, employment, income,
housing, leisure and recreation, and popu-
laiion, The report is the first of its kind to
be issued by the U.S. government. Its pub-
lication is symplomatic of the widespread
interest in social indicators.

This interest is further reflected in a so-
cial indicators bibliography that was pub-
lished in late 1972 (2). More than half of
the 1000 or more items listed 1n the bibli-

Dr. Sheldon is president of the Social Science Re-
search Counct!, 605 Thizd Avenue, New York, NUY,
\D16 My, Perke is director of the Council™s Center
for Coordination of Reseurch on Social Indicatars,
5755 Massschusetls Avenue, NW, Washinglon, D.C.
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ography were issued in 1970, 1971, and
1972, Government ageocies both in the
United States and abroad (3), as well as
private scholurs and rescarch institutes. are
concerning  themselves  with  social n-
dicators, as are international organizations
such as the Conference of European Statis-
ticians (4), the Organization for Economic
Cooperation and Development (5), the
United Nutions Rescarch Institute for So-
cial Development (6), the United Nations
Educational, Scienudic and Cultural Orga-
nizstion (7), @nd the United Nations Food
and Agriculture Qrganization (8).

“Social indicators,” and allied phrases,
“sociul accounting,” *social reporting,”
and “monitoring social change™ came into
use by social scientists, commentators, and
policy-makers in the mid-1960's. These
phrases and the ideas they represented
emerged from an awareness of rupid social
change, from a sense of emerging probiems
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with origins deep in the social structure,
and from the ambience of the carly John-
son Administration which encompuassed a
commitment o the idea that the benetits
and costs of domestic social programs are
subject to measuremeni und to the belwel
that each newly perceived, albat ancient,
wmadequacy n the society should, und
would, call forth o correcuve response
from a federal government whose cilicugy
would be assisted by social measurement,
planning, und new management analylical
techniques. Tmpetus was provided by
hand(ul of social s¢ientists and public ad-
ministrators. The enthusiasm clicited re-
sponses from cconemists who saw g role
for their skills as theorists and meisurers
of welfure, sociologists who saw the rele-
vance of therr own research tradition i the
measurement of social trends, pohtical sci-
entists who sought ways to rationalize gov-
ernment programs, social workers, public
administrators, and a broad array ol soal
researchers and practitioners. Qut of this
emerged what came to be known as the
*social indicators movement,” an apt des-

dgnation in that, as in all movements in

their imtial stages, the participants were

‘ill-defined as 1o membership, had hitile or-

ganization, and shared few specific objee-
tives, but sensed great needs and opportu-
nities for chunge, celebrated shured but
necessarly ambiguous symbuols, iand were
led by able and articulate ideatists.

From the ambiguity of the carly dis-
cussions several disupguishable types of
research activities have emerged.

Social indicators. Conceplual, method-
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