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implicatrions which mmst be considered. Declsions concerning social consequentces’

of research must be made in the public sector.

IIT. JUSTIFICATIONS AND RISKS

In attempting to justify a particular avenue of research, it is usually
sufficient to show that the experiments will be scientifically productive. When
the research appear;s hazardous, it becomes necessary t¢ balance the puss_ible benle.—‘
fits apainst the possible dangers. Those at risk must be invelved in making the

cholce.

Risks are of two sorts: to the worker and to the public at larpe

two sorts of risks are entailed in carrying out the research: those';:un'by
the researchers themselves, and those which aff'ec_t albroader population, WUhen
the risks incurred will affect only laboratory personmel, it is sufficient to’
have safety procedures which satisfy the workers :I.\'umlvecl.2 However, the major
rigks of research in Gene Implantation are rupn not simply by the particjpating.
investigators but by the public as a whole; therefore, the decilsion to proceed -
must be a public one. Benefits which will acecrue to the general public are
nefaded to justify the risks. Moreover, this research will, like animal virology,

.be very expensive to do, and should be showm to be a worthwhile investment (39, q9)..
IV. PREDICTIONS OF BEWEFITS

Proponents of this research claim that it will yield far-reaching benefits
to hwmankind. Let ma list some of the generally projected beneiits of research

in Gene Tmplantatien { 3,39, ql8). Later I shall poilnt out some of our objectioms. |

1. Intellectual advances
We are told that invaluablé knowledge will result ff\o_m this research that
cannot be gained ‘any othér wiy, and that this technology'is the key to under—

standing the functions and control of DNA.
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2. Progress in agriculture

The world's food supply is limited and many people are starving. By the use of
genetic engineering we might create variants of grains which could ‘¥ix atmospheric
nitrogen, and thus be independent of fertilizer. The creation of a single grain

which would be a source of complete protein might also be possible.

3. Treatment of genetilc diseases

These may be cured (in somatic cells) or prevented (in germ cells):via genetdc

manipulationa.

4, Progress in cancer Tesearch

The technology might allow us to unveil the mystery of cancer and, hence,

to cure it.

5. Progress in drug production

Genetic engineering affords us an easy, inexpensive way to manufacture Insu-~

1in, antibiotics, and other biologically active substances.

V. CRITIQUE OF THE PREDICTIONS

I would like to offer an =zltermate way of looking at these benefits. I
. : .

ghall discuss the items in reverse order and give a few examples to illuserate

our points.

1. Critique of General Medical Advances

a. Self-reproducing, biochemically active substances are dangerous
The massi ve manufacture of biccﬁemicallﬁ act;ve ;ubstances by the uge
of their DNA.in self-reproducing form poses an incalculable and irrveversible
danger. This is especially true if the host of the DNA ia E. ¢cold, always

present in the human gut and capable of being a’ human pﬁthqgen. Moreover,

.




any organism which can exchange genetic material with E. coli is potentially.
as dangerous a host,

b. Drugs are not expensive to make

In any case, though such products as antibiotics are expensive to the
consumer - that is, the patient - they are not really very expensive to make.
The expense is due to excessive and unnecessary advertising and packaging

costs, and to p::-ofit made by the manufacturers, distributors, and pharmacies.

c. Careless use may result in disaster

Furthernore, even with prices inflated in this mauner, antibiotics have
remained sufficiently cheap and abundant to lead to indiscriwminate use which,
in itself, conétitutes a hazacd. SII)TIHE of you may have heard of the.epidamic'
in the Yukon ?.ferritory_ in which many children have died or been brain-damaged by bac-

terial meningitis (13). Bacterial meningitis is caused by Haem'ophillus'influenz'ae,

many strains of which are now resistant to 'ampinillin. The infection is now
being treated with chloramphenicol. The side effects of c.h].oramphenicol are

of two kinds: direct effects to the patient in the form of anemia and depression’
of the bone marrow; and epidemiological. Indiscriminate use of chloramphenicol
:I.n_Viet Nam and in Mexico has resulted in chloramphenicel-resistant Salmonella
typhi, which c;usg typhoid fever { 29, q‘15 Y. A chloramphenicol-resistant
strain of Haemophillus influenzze has been isolated in Paris (&, 4, 42 ). It

is likely that there will sm-m' be strains of Haemophillus influenzae .selected for
which are resistant to both ampicillir and to chloramphenicel, which will make
treatment of spinal meningitis very difficult. ' This is a flagrant example of
how the selection of multiple drug resistance in pathogenic bacteria l.>y indis-

criminate use of antibiotics may result in unpardonable digaster.

d. Insulin . . iy -

Proponents of Gene Implantation technologies ofteﬂ sufgest’ that it-would be
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advantagenus_to be able te find-an easy, inexpensive source of iﬁsulin (39, qéﬂj;
Most. ;f the insulin which is administered to diabetic patients is a mixture of
bovine and poxcine insulin. The apparent éhortage of dnsulin iz supposed to be
due to a shortage of pigs. - At the very least, we Eouid implement more effinient
ways to Enllect and use the Pancreaté from the pigs that are alreaay baing
slaughtéred. This would be safer than running the risk of having E. celi churn-
ing out insulin in our gutg; Bovine gnsulin d%ffers from human inéulin by two
amino acid residues; porcine insulin differs by only one and is adequate Ior
most patients {5, 20, 4% ), For those few who have allergic reactions even to
the porcine imsulin, desensitizatioen is almost always bussible. For the very
few who cannot be desensitized. we would recommend thg development of a techno-
logy other than recombinant DNA for the production of human insulin in small

quantities

e, Cancer; Cure or creation?

What ai:out cancer?. It has become clear that the.immediate cause of most
cancers is exposure to carcinogenic chemicals (31). Thus the research which would
enable us to deaf_with cancer would involve the identification of these carcino-
gene; the elucidation of their mechenisms of action and of the complex relation-
ships between the lengths of expesure and the effective dosas of these substances.

If we really want to solve the cancer problem, we should spend more emergy .
cleaning up the environment and changing our'eating and smoking habits. At the
NIH public hearings, Profﬂ Baltimore séid he, suspects that, since it is hazd to
change our habits, we should study oncogenic virises to learn how to cure cancer
as well as how té prevent it. We would be very glad if there were a-cure for
cancer, but we think, that we must revlew our prinrities. Prof, Baltimore en~
courages us to malntain the status gque, even thoggh one in six Americans may die

from doing just that (18).L He certainly do mot intend to aceidse Dr. Baltipﬂfe:and

/

many others of malévolent’intentions; however, we can hardly trust ourselves

- .- y
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ta be altruistic where our own work and self-interest are concerned. This is i
why it is so important ro have peoﬁle other than animal virologists -and molecular s

geneticists on committees fer the review of these questioms. It is much tco easy

to argue that one's own work is the most important kind.

So far my discussion of the applications of Gene Implantation research to

the cancer broblem has focused on the pursult of a more productive avenue — that

is, prevention rather tham cure. . There are also serious. drawbacks to be consi-
dered. We would worry that new cancers might be .produced in the effort to cure
the known ones. -

Recently a group from Belgium reported their work with Agrobacterium tuma-—
faciens, which infects plants thereby causing the disease called Crown Gall.-
A few days after infection a cancerous tumor is seen and the presence of the
bacterium is no longer necessary to maintain the tumorous state ( 27, 28 ),

Montague and co-workers have shown that the ecancer is due to an oncogenic plasmi&
which is transferred from the bacterium into the plaﬂt-neil (24,39,422 ). This
1s a remarkable discovery and, though the detailed meghénism of action has not
yet been elucidated, the parallel is striking: T1f in fact oncogenes are present
in animal virus genomes and, therefore, ir mammalian.cells, there.is obvicus

danger in combining mammalian DNA with coliform plasmiﬁs.

2. Critigue of possible treatments of genetic diseases . ,

a. Wé have not examined the political ramifications of the controi of genetic .
disease

As regatrds curing ¢r preveoticg genetic dissases, the cure appears worse

than the malady. That a host of scientigts are willing to plunge into this form
of reEEafch withoit first carefully éxamining the political ard social repercus-
sions may be aq_example of the compaftmentalizatiop of our universities and of

. our minds. Even Fhough oni_éﬁfs;n c;n act in thg various capacitles of biolo¥

P .
gist, philosopher, parent, &nd 3ktist, very" ‘rarely are cthese disciplines
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merged in the ming; rather; they draw us alung on parallel pathé. To begin to
do genetic manipulations on human beings 18 to take a step toward the Brave New
World. Each step counts, and the society as a whele must ask: ' Is this the

direction.of choice?

b. ImBErfedt cures and/or accidents may lead to replacing one disease with
another. .

A more obvioué concern is that eager clinicians may jump in with imperfect
cures beforé the basic research is done. Furthermore, comsider the perhaps equal’
probability of spreading disease through laboratory accideﬁts, ﬁhich would resulg
in trading one diseasg for another. Of course, this is a fear associated with
many medical technologles, It is. especially worrisome ir this case because of

the gelf-perpetuating nature of the projected afflictions,

3. Agricu}tute: The Green Revolution

lAf first, the agricultural applications seem mot merely acceptable but
exciting and wonderful. But let us take a step back in time and look at the
Green Revolution , which involved introducing a new genetic variety_uf rice to
underdeveloped countries. Because this new rice required special fertilizer and
a different growing season, and had stalks which wére unsuitable for use as
‘fodder ot thatch, the rich farmers got ticher and the poor farmers poorer.
Changing a crop may affect the economy ;nd the ecological environment, but it
cannot change the political conditions. Any increase in welfare'benomes illu~
s0ry, 'Though there are people.in the United Sfates who go hungry, it is not
because we do not know how to grow food. No matter how much foed is produced,
it will not keep people from starving until it is distributed to the peﬁple .who
need it, regardless of the likelihood of profit t¢ producers and distributors.

Neither is it triw}ial to worry abeut the possil':\i-lity of contamination :by
other DNA's, or the pOSSiﬁility of'creating‘a nitrogeé4fixing craﬁgraés which

would confound farmers by its virile growth( 39, q30),



4, Intellectual gains?

a. Fregdom of inquiry has always been restricted

We have been accused of wishing co.restrict freedon of Inquiry. In a sense,
thié is true. But we do not demy the right to ask questions and to seek the éﬁ—
swers; we den¥ only the right to create hazards in the process. We question the
style, methudolosy, and timing of the technology of Gene Implantarion. This sort
of restriction is not new. It is already cowmmonly accepted that human experimen~
tation which endangers the subject either physically or psychologically is ab—
horrent; remember the Tuskegee study { 26 ). Gene Implantatiom research is
apother example of a field of investigation in which there must be constraints -

because of the hazards te public health.

b; Problem=solvings Theré is always more than ong solution

Cne Of;the msst wvaloable lessons to be learned from the exercise of prOhlem;.
golving, and ﬁne of the most égciting things about :ﬁe human mind, is that there
is never only one way gﬁ solve an inteilectual problem. Of course; thete may be
a most elegant way, an éasiest way, Or a besé way, but never just one way. What
the best way may be is always open to debate and must be judged by the circumstaﬂ-
ces iQ which the problem.i§ fouﬁd. Quéstions of safety an& ethics are among thg.
relevant circumstances. In the case of the problem of genetic controls, thera
are sure to be alternative techniques which may be more cumbetsome but less dan-
gerous and controversial then récombinant DA, In.fact, alternative apprﬁaches
to all of these questions were being pursued before the potential of Gene Imp1§n~

tatien was realized; there is no reason to ignore these possibllities now.

VL. EVOLUTION

Individuals of two geparate speciles can rarely chSB—Ereed

As yet 1 have net discussed the ecolegleal dmplications nfnthe'transfer of
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genetic material between widely disparate organisms ( 39, q43 }. The création
of barriers to genetic contact between groups of organisms allowing them fn di~
verge is central to the evoluticnary process. Molecular biologists can now short-
ciréuit these barriers in the laboratory. Containmént cannot be absolute, paf—
ticularly if research proceeds under the fresent Guidelines. It is impossible
to predict what impact the escaped recombinant organisms might have on the bio-
sphere because nct'enough is known abéut evolutionary biclogy or ecology. How-
ever, if the effect turned cut to be .significant, there is little doubt that it
would be diéastrous. We all accept that human experiﬁgntation must be restricted.
Is the biosphere a more appropriate experimental system for unrestricted investi-
gation (2% 26, 36, 39, qi4) 2°

Because of the possible impact of escaped recombinant organizms on the
communities in the immediate vicinity of our research universities, we strongly
recommnend tﬁat this research be done only in a small number of laboratories in
sparsely populated aregs. Access to these laboratories should be available to
qualified investigators from around the country, and the laboratoriles should
provide maximum possible centainment. Until we know mere about the repetrcussions
of this research, we would aﬁvise deing all work involving eukaryotic genes in

a few such isolated maximum containment facilities.

VIT. HISTORY OF SCIENCE

1. We are not at war
Refore closing T want to refer dgain to the history of the Atom Bomb.  Here
1s an example of a scientific breakthrough which resnlted in a produét which was

even more dangerous than its inventors expected it to be. Tt is well known that

many scientists were reluctant to pursue this work and that, at the last minute,
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wany urged the government to refrain from using it. They were too late
€23, 45 ).

We think that there is a direct parallel betweer the story of the Bomb
:and the problem of Gene Implantation. Im bogh cases there were some sclentists
who warned of the danger, though not as forcefully as they could have. Tn both
cases there waé pressure to continue the work. There are, however, some élear
differences. The Bomb was created during a war, and we are not under such
pressure. Furthermore, there was only one atomic pile, and one bomb, while '
research in recombinant DNA 1s taking place all over the world, increasing the
hazards. to all of us.- We think that the hazards of Gene Implantation may be
equally great,

It is most important to realize that, while we can choose to stop utilizing.
nuclear technology, should any of the organisms which are created by_DNA recom~
diration escape,.they.uill propagate theﬁselves. W; will have no way te monitor

for them, or to stop their proliferation.

2. We do mot support the status quo

In the history of science many éreat discpveries - that 1s, changes in the
status guo - were greeted by opposition from traditionalists. Ouvr specifie .
cr;ticism should not be viewed as & suppért of a traditionalist-status quo criti-
cism of sciénca. We agrée with many of the supporters of this tecﬂnique in be-
lleving that it is qualitatively different from anything which has ever heen .
investigated until now. We oppose not its newness per se, But.rather the in-
l:a.ngib_le ard incalculable hazards inheremt In the technique of GE;lE Inplantation,

and therefore the haste with which the technique is being pressed into: service.
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VITT., SUMMARY
T shall briefly summarize our point of wview.

1. THE DECISION WHETHER AND UNDER WHAT CONDITIONS THIS WORK MAY BE CONTINUED
SHOULD NOT BE UP TQ ANY ONE SCIERTIST, OR EVEN UP TO ANY GROUPZ OF SCIENTISTS.

EVERY CITIZEN SHOULD HAVE A VOTE.

2, THE SUPPOSED BENEFITS TC BE GAINED FROM THE PURSUIT OF WORK IN GENE IMPLANTA-
TION ARE NOT REAL BENEFITS. THIS RESEARCH WILL ROT SOLVE THE WORLD'S AGRI-

CULTURAL OR MEDICAL PROBLEMS,

3. I¥ THE PROJECTED HAZARDS OF THiS WORK BECOME FACT, ‘THESE DANGERS WILL FAR
OUTWEIGE THE SUPPOSED BENEFITS. THE INTERFRETATION OF DATA ABOUT HAZARDS IS

DEPENDENT ON THE INTERPRETER'S INTERESTS AND POLITICS.

4. THIS IS NOT A PROBLEM OF FREEDOM OF INQUIRY BUT OF PROTECTING THE PUBLIC

FROM A NEW HAZARD. WE QUESTION THE FREEDOM TG MANUFACTURE NOVEL ORGANISMS.

If this work is to be pursued, there must be an active search for a host
other than E. ceoli, preferably one whose habitat is very limited and which is

not naturally premiscuous.

That there is at presect no fechanism for including the public in a decision-

making process is no excuse to proceed without public participation. It is high
time that we work to create such a mechanism. We recommend that this research
be delayed and that, during the delay, there be created a political institution

for bringing public representation into the decision-making process.

The Group on Gemetics and Social Policy

Y

CIENCE for the PEOPLE

NS

The Boston Ared
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FOOTNOTES, PART I

1. A survey taken im 1974 reports that 75% of the American public believes that
science has changeq tkrings for the better (a point of v:.Lew we do mot dispute). .
f‘urthermore, 29% feel what science and techunology have caused few of our current
problems. In additiom., 23% beieve that science will solve most of our problems,
while 537 believe that: only some of our problems will be sclved by science. It :
19 important to note that responzes reflecting positive attitudes toward acience

correlate strongly with edocation and inceme { 26 ).

2. Unfortunately, im many cases, the workers a.re neither informed of the dangers,
nor allowed to make mosdifications of safety proceedures. This is why we urge -r.-he
organization of safety committeess including s\:.udents, technicians, custodiaﬂs,"
dishwashers, and secretaries, At present, the primcipal investigator, who: iz
_res'ponsible for maintafining safety, often &oes not enforce or even teach safety

regulations { 1 ).

3. There is anorher fnteresting case of possible damage to the bilesphere resul-
ting from technological manipulations. Some years ago there was talk of melting
chunks of the polar ice cap so as to bring cold, fresh water to Southern €ali-
forpnia. The idea was mbandoned because it was predicted that the effects on
global weather conditions might be disasrrous. Just recently, the Saudi Arabians
confirned that they haed commisioned 2 study on the feasibility of bringing ice~
bergs from Antarctica o melr for irrigation and drinking warer. Clearly, there
should be seme means for international discussion before such drastic actious
are takem. It was puzzling that there was no meutioﬁj of ecological dangers in

the New York Times artZcle ¢ 34 ).



CLOSTNG STATEMENT
The continvation and application of research in gene implantation is
likely to have global consequences. Secme of the applications may (though not

necessarily) be*beneficial;éhculd there be ahy accidents, they are likely to be

irreversible and very damaging { 39, ql3 ).

We hope that more and more sclentists will follow the example of R. Sins-

heimer and E. Chargaff ( 43, q56, 58) who question the wisdom of continuing

this research. Scientists havé enormous power and must be responsible in

handling it.

We urge the scientiflc community to take pause, to reflect. This techno-

logy will remain exciting; for now, we must approéch it with great caution.

SCIENCE for the PEOPLE
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I brought here the material that was written by Science for the
People and distributed in Cambridge, and you can read it to see if it’s
radical, It’s titled “The Health Hazards of Gene Implantation.” In
Cambridge it was very important that there was available literature
written by scientists for lay peoli}e. This stuff was paid for out of peo-
ple’s pockets. It was a major problem to get it written and distributed.
We couldn’t get it written and distributed through the normal funding
mechanisms. That’s one request, that groups like Friends of the Earth,
the Sierra Club, that they be given help when they step in on the side
of some citizen sector to give technical presentations.

. The second is that the Congress seriously consider in its funding
of scientific education—and I think it’s a scandal that I've passed 20
years of education as a professional geneticist in the most prestigious
institution in the United States without ever learning about the Race
Hygiene Act in Germany in 1934. You should not be able to get a
Ph. D, in genetics without knowing about the kinds of misuses that
have occurred with biomedical technology. It should be a part of the

~ education of geneticists, and NIH and NFS is going to resist that.

They're going to see that as political interference in the process of
science. But Congress must insure that scientists are literate, that you
not only have to%ow what DNA means, but you have to know wat
“race hygiene” means, :

- Mr. Dornax, Let me ask you a question on that so it’s on the record
now.

Adolf Hitler came into power on January 30, 1933. He certainly
had no academic credentials. The amazing thing about him was how a
little corporal could rise to this peculiarly horrendous level of power.

How did that act get passed so quickly? What scientific body took
advantage of the political instability of the Weimar Republic, and
this strange young leader, who at that time would have only been 44
yi?)rs ;)f age, to move this peculiar law forward ? How did that come
about :

Dr. Kine. It’s very interesting, and it’s been studied by a number
of American social historians. Right from the beginning of the rise of
genetics in modern science in 1900, there was a c¢onstant fight between
the research geneticist, who wanted to understand heredity, and the
eugeneticist, who said, “We can do things to the human population
with this knowledge.” For example, the Immigration Restriction Act
in the United States in 1924. If you read the House of Representatives
testimony, the major testimony was, “We have to keep out these Ital-
ians and these other European people with inferior genes.” That’s
what it’s about. . :

Mr. Dornan. They used those words, “inferior genes” ¢

Dr. King. Absolutely. There was lots of articles in the popular press
and in learned journals talking about why are these people working
in textile mills poor? “They’re poor not because they’re being pai
25 cents an hour. They’re poor because they have poor genes.” It was a
ra%inéecontroversy at that time within the genetics community.

n Germany there were many people within the scientific community
who said, “We have this scientific knowledge, and we should be scien-
tific, and we should put it to work, and our genes are far superior, and
the genes are superior, it’s not just propaganda.” The moment Hitler .
came into power that sector within the scientific community then moved
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quickly. In 1934 the Race Hygiene Act was passed, and from what I’ve
read there were 54,000 sterilizations in the first years.

Mr. Dorvan. How many years would you say this had been in fer- .
ment then? o B ' : ' ST
Dr. Kine. It had been in ferment from 1920 to World War IL =
_Mr. Dorvan. And were there lots of books that talk about the desir-

ability of eliminating unwanted people in the 1920’s? _

Dr. Kixe. Yes. Now, the ones I've read were written in tiiis country,
because I don’t read (German, but there were plenty wristen in this
country. ‘ P - -

Mr. Dornan. I would like to find some research. I recall hearing a
German Ph. D., who had been in this country for about 30 or 40 years,
whe spoke of some books during that period that were written about
unwanted people, but referring to older people, deformed people, and
it was, 1 beliéve, in the early 1920%, which had nothing to do with'
Adolf Hitler. - A I S Cod

Dr. Kive. I must say there is some contention in the genetic com-:
munity-—and I note the presence here of Dr. Lewis, who is one of the
distinguished policymakers in the National Science Foundation, over
those issues. I would describe the ‘split as follows: Some geneticists
say, “The more we learn about genés, the more we understand the need
to protect our genes, from carcinogens, from radiation, from muta-
gens.” The opposing tendency, is to be interested in altering genes, to:
want to manipulate them. It leads to developing the technelogy to
manipulate genes, rather than developing the skills to protect them. :

It’s not that we want to inhibit scientific research. We just want to
make it easier to do the kind we need and maybe a little hard to do
the kind that hurts us. It’s not a question of repression or closing off
research. It’s just having people educated so they understand what can
£0 wrong. . S o P C ' : ‘;

Mr. DorNaN. Mrs. Taft, did you have & comment on what Dr. King
wag saying? . o i SRR '

Mrs. Tarr. I can wait. Lo o s L

Mr. TaorNTON. We are running quite short of time, and I would like -
to recognize some of the other members of the committee, ~ = °

But first I would like to place in the record at this point of the dis-
cussion the following observation. The terrible, barbaric activities o‘i
Hitler’s Germany were the result of Government action and not o
sclentists in a laboratory., The actions were based. upon ignorance,
rather than upon knowledge, and stemmed from a soclety which de--
cided to repress knowledge and information, which engaged in burning
books, in distorting history, in adopting dogmas rather than the frue
scientific curiosity upon which the Western civilization have made
great headway since the Galilean time, when dogma was finally put to
the test and scientific inquiry opened. = - o R

“For that reason I am always reluctant to see & discussion center upon
the horrible events of Nazi Germany. I think the thing we can learn
from that terrible experience in humanity is that man is capable of -
making horrendous mistakes, that those mistakes are usually made
when we are ignorant of the consequences of our actions, and it does
mean that all of us—and I think all of us would agree—have an obli-
gation to try and educate ourselves on the risks and benefits of the

choices that we are called upon to make.
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- Mr. Fuqua, do you have any questions? .
Mr. Foqua. Thank you, Mr. Chairman. . _
Let me say that that was a very eloquent statement that you just
made, and ¥ would like to associate myself with those remarks. _
I want to thank all of the panel for, I think, some very, very thought-
provoking comments that you've made, . _ ' L
I would also like to congratulate Mayor Wheeler on his landslide
. victory. Maybe it was called in scientific circles a micro-victory.

Mr. WaeBLEr. Thank you, sir. _ .

I do have one question. We do have a full committee meeting, and
we’re going to have to break up shortly. : '

I agree with the concept that’s been put forth that we should pro-
ceed with extreme caution. I think the staff, Dr, King and others have
very elogquently explained that if we make a mistake we’d be proceed-
ing too fast, and that we should proceed with extreme caution in trying’
to resolve this issue, and proceed keeping in mind too the point that’s
made of local awareness, making the local people aware of what may
be going on in their community, or what is going on, as far as DNA
research. S _ o :

Should there be, if we get into this area, a Federal law concerning
the structure by which this type of research may proceed? Shoul
there be exclusion of local control, have stricter Federal control, or an
exemption from local control ? o :

I think, Mayor, you mentioned it in your testimony, or touched on it

- just briefly, that you felt the responsibility to the people who elected
you, and probably that it should not have a local exemption.
_ Isee Mrs. Taft indicating a desire to speakonthat.

Mr. WrEeELER. I think that this, like other major areas of concern,
nuclear fission, and so forth, it’s apparently necessary that there be
2 broad umbrella of Federal legislation to control certain aspects. But
it is the local community whose sewer plant may be contaminated,
whose air and whose people are exposed, and I don’t think that Fed-
eral legislation can cover all of the concerns that a local community
has, I think that the local community should have the right, and that

- should be an unequivocal right, to protect the health and safety of the
people in that community. . o . o
_So that under a broad umbrella there can be-a great deal of flexi-
bility, but when you take away any local government control, I think
things just go haywire. I think that the local community ought to
make the decision. . .~ . = . . L :
- Mr. Foqua. Murs. Taft, o N P

Mrs. Tarr. I'd like to reinforce the statement that I made earlier
about having local community members on the institutional review
boards, which is proposed in the Rodgers bill. This kind of person -
could be a direet contact, on top of the situstion as to what’s going on.. -
I am g chemist by training myself and I have worked in labora-
tories, biomedical research laboratories, long enough to know that what
goes on in the laboratory isn’t exactly always what the principal inves-
tigator thinks is going on. h L . : :

I would also like to reinforce what Dr. King has said, that the bot-
tle washer and the other technicians aren’t always familiar with ex-
actly the kinds of things that are necessary. o

Mr. TrorNTON. A very good point, too.
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Mrs. Tarr. These public members would be in more immediate con--
tact. They would sit on the institutional review board and might be
able to have greater contact with both local government and eould
serve a very essehtial role to Federal authorities, if necessary. :
Mr. Waeeter. Could I just add one thing, Mr. Chairman$
Mr. THorNTON. Please go right ahead, Mayor Wheeler. -~ - -
Mr. WaeeLer. At the university we’ve gone through the process,
and we have a committee with the faculty, we have a laboratory tech-
nician who works in the biochemistry lab, and we have a public
representative, B o
Now, that’s all well and geod. But I think, to go back to what Dr.
King said earlier, that there needs to be a body that is not necessarily
responsible to-that institution, but responsible to the community.
Mr. Fugua. To the public interest.. _ : N
Mr. WugeLer. Yes. I would hope, and I made the suggestion, and
I think that the university has in its mind somewhere to create a
broader general overview committee, in which theré might be more
public participation. But I think the community has that right—and
I made a suggestion, I think, in my own paper that I will attempt to
© get up some sort of a policy level committee.
Mr. Fuqua. Mr. Chairman, I realize we’re running past.
I want to thank the witnesses. Thank you. ‘
* Mr. TaornTon. Thank you very much for your good questioning.

I would like to recognize Mr. Pursell, who is here in preparation
for our markup session, to make such statements or ask such ques-
tions as he may wish. :

Mr. Porsern. Thank you, Mr. Chairman.

I appreciate the excellent testimony we've heard here today.

B}fayor, we're very pleased that you have taken the time to join
us here. o ‘ .

‘We have a full committee meeting here in a few minutes. :

I appreciate, Mr. Chairman, the opportunity to hear some of the
testimony, and we appreciate those efforts in this program this
morning. '

Thank you very much, '

Mr. TeorNTON. I would like to ask each of our witnesses this morn-

ing if you would be willing to respond to such questions in writing -

as mair be submitted to you by other members of the eommittee or
the staff, '

Mr. Flippo, do you have any statement, or comments?

Mr. Frrepo. No. Thank you, Mr. Chairman,

The testimony of this committee and the questions to the panel have
not nearly exhausted my curiosity, but in the interest of time I would
not have any questions. _

Mr. TrornTON. Thank you very much, Mr. Flippo.

Mr. Hollenbeck, do you have any questions? -

Mr. Horiexseck. No, Mr. Chairman.
~ Mr. TaorNTON, Mr. Dornan? :

Mr. Dorwan. I would just add my association also with your elo-

- quent closing statement.. - :

All of the serious discussions we've had about mistakes in the past

can sometimes come down to the focus of one broken-hearted set of
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garents over birth defects. of one child, Whlch posmbly could have
en prevented by careful, serious, thoughtful researci.

| dld appreciate your very thoughtful statements.

Mr. TrornToN, Thank you very much, Mr. Dornan

I want to thank the members of the pa.nel a,gam for your excellent
testimony.

This hearing is now ad}ourned to meet aga,m in the mornlng at
9:30 in room 2325, . : _

[ Whereupon, at 11:10 a.m., "the subcommittee ad]ourned to recon-
vene at 9:80 a.m., on Wednesday, May 4, 1977. ] _

© -




~ SCIENCE POLICY IMPLICATIONS OF DNA
RECOMBINANT MOLECULE RESEARCH

. 'WEDNESDAY, MAY 4, 1977 _

House or REPRESENTATIVES,
. Comumrrree oN Scievon ANDp TrcouNoLoey,
SUBCOMMITTEE 0 SCIENCE, REsEARCH AND TECENOLOGY, .
ST .. Washington, D.C. -

The subcommittes met pursnant to notice at 9:38 a.m., in room 2325,
I_tsyburn House Office Building, Hon. Ray Thornton, chairman, pre-
‘siding, S : .

Mr. TaorxroN. The hearing will come to order. Good morning. It
is a pleasure to have this distinguished group of scientist panelists
before our continuation of hearings on the science policy implications
of recombinant DNA molecule research. . -

Today we will be amplifying on yesterday’s discussion concerning
the subject of public participation in scientific and technical decision-
making. We will be considering such questions as what actions should -
or could the Government take to encourage scientists:to alert society
to potential impacts of new developments in research, define terms such
as what is meant by the public or the public interest, freedom of scien-
tific inquiry, studying who among members of the public should be
involved in scientific and technical decisionmaking processes such as
the one we are focusing upon, and what ways might be useful in
resolving value conflicts among various groups which are involved
in these 1ssues. co L

I hope to continue the panel format which has been so successful
in previous hearings, We are very pleased to have each of our panel-
_ists with us this morning. We are hoping that Ms. Nelkin will be .

here in a little while. Dr. %tone of the Federation of American Scien-
tists will be our first witness. ' -

Mr. Alan McGowan of the Scientists Institute for Public Informa-
tion will be next. Dr. Norman Wengert of the department of political
science, Colorado State University is next. Dr, Richard Trumbaull, the
executive director of the American Institute of Biological Sciences is
fourth, in that order. : '

I want to express my appreciation to each of the witnesses for their
fine prepared testimony. I think it might be appropriate to insert
those prepared remarks in full in the record. :

[The documents referred to follow :]
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. b HOUSE OF REPRESENTATIVES, May 4, 1977

Thank you for inviting me to appear as a witness.in these impbrtaﬁt heeu-.
ings. Ihave the honer of representing the oldest American society devated
to public interast science activities,the Federation of American Scicntists,
founded in 1946, Indeed, we are not. only the o]dest but, to this dav, tha onl.y
sc.ennz‘m soelety orgamzed as a civie orgamzatlon—-rather than-as a t&‘("d@"l}u
t;blp S0le)3 ungamzatmn—-so that we may pursue the public mterest, as we
see it, wherever it leads us, even into legislative activity. We represent approx—
imately 7,000 dues—paying scientists and 50% of the Amer‘lean holders of the
Nobel Prize. - . ' :

1 propose to 'state some lessons of the recombinant DNA experience and
then to fecus on the first question posed in zﬁy invitation.

Lessons of the Recombinant DNA Experience

First, the recombinant DNA chrorology ennfirms that tl_1ere are enough
public«spirited.biomedica.! reseamﬁers it the community to ussure the scciety -
that new andpotehtialiy hozardous lines of biclogical rmeizreh.will be brought -
to public attention. Fhe bialogists have followéd in the fovtsteps of the nucleu.r
ghysieists who foun_de& FAS--then the Federatidn of Atemie Scientists--in

showing eoncern for the social implications of their work, -
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Second, the recombinant. DNA experience confirms the difficulty that society hes in
assessing the degree an_c'i nature of future hozards arising from new research. For example,.
in my judgment, the dangers due to ;'aceidents" with recorﬁbinant DNA, though the most widely
advertised and discuésed, are in fact destined to be les.é important than the problem of -deliberate
misuse either by military establishments or by the iﬁentaﬂy disturbed. ’i‘his-is analogous to
shifts in emphasis on the dangers of nuclear reactors where the perilé of aceidents have recently
given way to concern over proliferation and terrorism. It is often hard to gé‘uge the future
ability of mankind " to cope and the publieity prévided various dangers is not always in proportion
to the dang:ers t.hemselves but reflects eerfain media imperfections (e.g. sensationalist biases} -
as well as & human tendency to discuss those problemg than can be and are being resolved {e.g.
accidents rather than deliberate misuse).
Third, the recombinant DNA experience confirms the extreme difficulty, in the nation-
state system in which we llve, in controllmg seientific developments. Even were we to w15h .
. to do so, we cannot prevent other nations from pursuing seienti ilc developments and technolng‘y
a.lthourrh they are often as llkely to ai‘fect our lives as those of others.
) FPourth, recombinant DNA experience seems to me M in ra]smg the s.pecter that
the researeh itsell may ha.ve hazards to the public at large. Norm_a]ly, Iaboratory personnel,
at most, are at risk from experimentation. Society's probien.a is usuelly that of digesting the
techrological possibi!itiés provided by seience. -
" Fifth, the recombinant DINA experience dou;_g reveal and reflect the rapid paee of bio-
logieal advance which can be expected to gather momentum: throughout this century and the_ -
. hext. The spotlight of scienfific advanee has shifted, in the last several decades, from chem-
istry in the thirties, to physics in the forties, fifties, and sixties, and we now see before us - .
the possibility of understanding life and man himself. The uses of this knuw!édge ﬁay even- -
tually interaet with our civilizafion, and our everyday lives, to a greater extent than even ..
have the advances of physics or ¢hemistry. -
Finally, I think that the seienlific community should be reassured in reflecting on the

treatment it will reccive at the hants of public bodies. Recombingnt DNA is an extreme



example of the kind of scientific resulis that.normally come to pubtic attention; it is simul-
taneously more obscure and, at the same time its perils are especially easy to exaggerate.
Therefore, all things considered, I believe the public reaction has been restrained and has re-

flected the high regard in which scientists and seience are held. .

I turn now to the first question: . Y

1) What actions eould the Government take to encourage seientists to &lert soc1ety
{0 the potential impact of new developments in research?

The Committee should understand thu; the reason most seientists need tﬁis encouragement
Yies not only in the pressure of their workl, but a!éo ina fﬁhdamenta.l ﬁnceftainty they feel
whether or not this .funetion is one of their seientifie responsibi]it‘ies. Amel‘ican scientists .
are not sure to whom they are responstble and for what. To most Amemcan sc1enttsts; scien~
tifie responsibility™ on pubhe puhcy issues means a responsibility to the scaentlflc community
to avoid actions that may be thought by their coueagues to demean science (1 e, to avoid .
lrr&spomxble conduet), ThlS pomt of view mduces them to a caution and a preeision that mekes
it highly difficult for ‘them to function effectlvely in publie debates (that mevxtably have
unsatisfactory ground rules) and to do so on matters of public pohcy (that 1ne_v1tab[y merge
seience, public heatth stenderds, and valuesh . : o -

A minu_rity of scientists do believe, as the Committee seems to believe, that "scientific
responsibilit}r".m.eans' a requnsibiiity.to i:hé seientific community onty on muftet's wholly
contained within thét -cpm munity {c.g. pléé;iarism.) dnd mandates a respansibility to society -
(social responsibility) oﬁ'phb'lie pd &y matters thet transeend the seientific commumty It

"is this latter school of thought ‘that permeates our OI‘anlZﬂthn.

These -two points of view are contrasted in our F.A.S. Public Interest Report of December, '

1976 a[oﬁg with én .aannlysié;:of the Ebrr&sponding problems of éocial responsibility-in the Soviet Co
Unton and China. 'Wlth the Comittee's permlssmn, I would ask. to submit this pubhcutlon .
for the record. '

While a minority.of socially c_éncerned seientisfs is, in.principle, enough to p.l'ovide

society with an eﬂrlv—wnr‘ﬁing' network, in practice, it would be wise to enlance that capability.
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Specific action to encourage scientists to alert socjety to'impending problems falls into v;'arious
categories: ‘

a).  Ask more often

b} . Listen better .

e) Make it financially feasible

d Commend the right and eondemn the wiang

ASK MORE QFTEN: _

Congress eould ask the scienfific co_mmunity fo alert it to th_e potential impact of new
developments in a number of ways. Any one of a humber of institutions eould be requeste.d,_
by contraet, to provide I;rief summaries of poss_;ible implications of ongoing research, Such
eontracts could be let to the mejor professional societies (Am‘eﬁcan Physical Boeiety, Amer~
ican Mathematical Sociaty, Amemcan Chemicat Soclety, Federation of Amencsn Sometles )
for Experimental Biology, ete.). Alternatively, the Amerlean Assocxatmn for the Advaneement
of Science (AAAS}) or the Office of Technology Assessment {OTA) could be involved. The
National Academy of Scieném (NAS) is another possibility but its studies take so long to be

. *
completed that it might be less useful for the purpose in question of sounding an early olarm,

* It might be well if Congress could persuade the National Acedemy of Sciences to pay seien-
tists who work on its reporis instead of relying upon volunteers; the cost could be easily incor-
porated into the Government contraets that finance most of NAS work: This might speed

up the NAS studies and eliminate certain biases that cesult from the narrow selection implieit
in looking for volunteers. On April 28,1977, {he Academy reveeled that President Carter had
expressed by letter his own similar concern that the Academy could be more helpful "...if,

in addition to its long-range studies, it is prepared to aceept and respond in a more timely
maniter to questions which demand early decision.” In turn, the President of the Academy
conveyed in a speech to the NAS membership his own uneertainty whether this would be possi--
bie.

In return for Congressionsl expz-ess:ans of readiness to defray, in contracts, these wholly
reasonable costs, Congress might try to nudge NAS into accepting the open meeting require-
ments of the Federal Advisory Committee Act with which, at the presest, our Appellate Courts
have held it need not comply. (Although earrvied on the pre-war government organization
manual rolls as a part of the Legislative Branch, NAS has somehoi ade its way today to
the ranks of the "quasi—official” organizations and was adjudged insufficientty Governmentnl
for this act to apply).

I hasten to add that FAS has not discussed these posmblhtles with the NAS leadership because
no useful purpose would have been served by doing s0. But we do encourage the Commlttee
to tale these matters up with NAS itself if it consnders thern construetwa. .
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. - With or without contracted studies-to review, the Committee could hold hearings every
two or three years on t?{is subject so as to induce seientists to step forward by providing a
suiiable p]Bti‘orm‘for‘thei‘r pronouncements. -

LISTEN BETTER: : | DR

The formulation of the initial question assumes that, if only & seientist would speak-out; -~ -
society would immediatel:y respond; nothing-eould be more misleading. Normally, some seien--

. tist iz both willing and ab:[e to ;:lescribe any given future pptentiai hazard. But without encour-
agement, if then, he may‘not be willing to siiout abont it, to lobby c'oncernir.lg'_ it, in short, to” * -+
mal-(e a carger 6E-c.alling publié atteniion to it. People in authority have tobe wi]lingato::pux-sug

_fheiswe. » . s -

- In doing so, they must pay less éttentién to status. For the most part; prestige is never
haying been wrong or beeﬁ. thought wrong (as in heving been right "too soon™. Such reputs-
bility is tec.often earned;and maintained by excessive caution. As a result, the first warnings

_of danger shead virtuallyén‘ever. come from’ self—conscicusly "prestigious" institutions as the'~ ~

. Netional Academy of Scic}.nces but usually from less of ficial groups or selected individua.}s. o

Thus, where early warnin:g is desired, the more &stabiished the greup, the less u_seful it may-

be. Also, in scientific affairs especially, where truth rather than a consensus is desired, com-

mittees shouid be taken much Iess seriously than gifted, knowledge.zable, and pereeptive indi-

viduals. In short, soeietai government organs must be prepared to entertain and exam'ine'—.—if
not decide--the merits of various expressions of eoncern; witt!out waiting for them to be e :
volidated by the more po;nde_rous mechanisms of bureaueratized institutions.

' But ne matter how :ready society is to hear, seme amplification of. the voice 'of individuat

. Scientists is necessary, If{ow can this be done?

Seience For Citizens Program

o«
The great demoeratic innovation of the 1970's-has been the praliferation, end institu-
tionalization of the public interest group. These organization's are formed around some pereep-
tion or predispesition about where the public interest might be found (e.g., that the environment

should be protected, the arms race controlled, or the laws enforced. Their use of the wofrd‘ s
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"publie interest™ simply ‘asserts that they havé no more financial vesfed.interest in tﬁe outoonie
of thieir issues than that of the citigens at large.

These organizations function in a delicate ecological balance with the pubtie. They can
only survive in sueh proportion as the public's assessment of the imporiance of their issues
and the correctness of their stands. .For example, beeatse more citizens are concerned with
environmenta; issues than nuclear war, far more-preups exist to pursue these objectives. Using
direct mail solicitation for. memberships and support, these groups must renew their consti-
tuency each year, and maintain the =c:;)nfider'l_ce of thejr supporters continually. This keeps

them democratically responsive. At the samic time they make publie participation possible .

for eny citizen, on virtually any issue, by his or her joining, writing, supporting and/or assist-

ing, & suitable public interestgroup. This is a dramatie and irreversible new phenomenon of
which the Congress should take eareful note. A

The new tax laws have wisely recognized that these groups pley a role so useful‘that
they should be permitted to eagage inlegislative activities up to 20% of their time even if
organizéd as tax—deduetible groups. Anrd-they have always been allowed to litigate.

“In m'y experience, #hese éroups are manned by persons who are surprisingly knowledgeable
about their fields and highly dedicated, considering the low rate of pay horma]iy'a\iujlable.
Their record on 4 large nuniber of issues is on€ of persistence, and vindiegtion.

as FAS saw these groups expand and grow, we wondered if we could providt_a seientifie
expertise for them. We, and no doubt others, have experimented with card files of willing .
experts andso on. In otlr experien:‘:“-; howeve;-, seientists must work-with, and within, these
groups to be useful to them. It is nol as if the groups needed to knéw some isclated fact, or
the result of some esotéric single caleulation. Science must infuse their-program, and their
pereeptions of possibilities and risks.. For this they.need scientists working with their groups
for months at a time, Andif they had these séientists1 I believe their-programs would be still
more mature and responsible, and still better thought out.

I recognize that the Subcomimittee is coneerned that the Seience for Citizens program .
might assist public interestgroups engaged in legislative action or legal actions. It wonders

whether publie funds should be used to support activities that can be controversial.



a8y

But the decision to subsidize such activities has already been taken. In the first place,
the business eommunity is permitted to use the equivalent of public monies for its leéislative' :
and legal actions when it deduets those expenses from its taxable income, t'hereby shifting
the tg_:(;burden for activities that are not only controversial but designed to provide profit
to private individusls. . )

Second, &% o_! last year, tﬁe tax-deductible groups have, as noted, becn permitted to

' engage in legislative actic;n thereby using tax—deductible monies for legistative work. The.
ﬁnancial implications of this decision are equivalent to authorizing funds from the Treasury,
and the Government has ne contml whatsoever on the projects undertaken as it does in the
case oi‘ Science for Citizens. Indeed the.National Science Foundation is invariably sensmve--
temb]y sensitive--to the concern of Congress and indeed to ever’y individual rank and file
Congressman. No matter how well funded is the program, NSF is patently not about to fund
researchers who are all interestedin the séme subjeet: or who.share itie same‘point of view, -

. or who wilially themselves with the same or similar groups or who will all work on matters - - -

~of legislative interest. You can depend upon NSF to be esutious and you can wateh the program
in action.

,Third,__the groups involved are going tc engage in I;agislative and legal action whether
_é_:;'n_'ot Congress assists them to gain scientifie expertise. The only question is: Will their-
positions be more or less responsible-~-better or less well grounded in-whet the seientific com-
munity knows or suspects?

Finally, the Seience for Citizens program does not give funds to the publie interest proups
but to the seienlists who work with ti;e groups involved, so that the governmé_nt subsidizes -
socielly concerned seientists, rather thangaetién organizations, in order to make it possible. -
for these seientists Lo get their message across.

Obviously, the Science for Citizens program is intended to do many much less contro—
versial actwmet;——whnch 1 suppo:-t. a t‘ornon. And it assists scientists whose message goes

far beyond the 1mphcatlons of future 1-eseurch——the issue before us now--but reaches those

93-481 O~ 77 - 38
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who want-to diseuss the imptications of all varieties of sciénce aﬁd socie}’y fsites. ‘So miteh
the better, I feel.

The peint I want to emphaéize is simply this. The Seience for Citizens progeam is not
a rip—off by public inter{st.groups but.an opportunity for the society t6 ensure that & powerful’ .
and valuable new segment of our democratie proedss, the public interest group, fultiils its )
funetions in & scientificelly responsible feshion, and-that seientists who want to speuk up, as
you want them to, have a vehicle with which to do so.

MAKE IT FIN’ANCIALLY FEASIBLE:

:Am_:tﬁer way for Congress to ehedurage seientifie thotight oit the implications of sience.
.is toTeéguire the grant-making federal agencies, g.g. the National Institutes-of Health (NIH),
- tospend a certain pereentage of its overall- grant funds (e.g. 19) on grants discussinglthe socie~
ted implications of the work being funded with the other 99%. This would, T am confident,
produce immediately a cottage industry of investigations into the implieations of seientifie
advance,

» I consider this to be perhaps the best approach. But fhéré may be other wayé. And offers
oflfur@c_‘bj_to the more ti'acﬁtiornal scientife societies might, in some cases, rejuvenate their .
conscienem.* The seientific jou.rna.ls are suffering from the same problems facing other jod‘rﬂ
nals {high postage, printing.and paper rates). Unfortunately, becatse the organ‘iz‘atioﬁs are
both tax—exempt and tax—deduetible, no tex advantages can be of fered them; instead,: sub-
sidies would be requmed. But grants from government agenmes flnancmg dgsearch might flow _'
in their direction as proposed above. . .

COMMEND THE. R!GHT AND CONDEMN THE WRONG:
SCIEﬂtlStS {and scientific o:-gamzqtlons) who do try'go fulfill their public'z:ésponsibilitiés

should, from time to time, be commended in whatever way the Congress and Executive Branch =

* Ta get some idea of how reluctant these organizations are to work. in public poliey areas,
one should examine Science Magawrine, April 1, 1977, in which it is revealed that the scientific
societies have thus for ignored Congressional encouragement. to educational and eharitable.’
organizations to opt for the right to spend up to 20% of their time on legislative activity.
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see fit. Fartieipﬂting in the public debate is an abrasive process for the individual scientists.
and, for most scientific.organizations, a divisive process. Some praise_wouqu help kéep ther-n
at it. for this reason, F.A.8. gives annual p.ublic service awards to scientistslfor seience and
society é(}tivities. The Fq_p[:m of the American Physies Society has begun to do the sa_r.ne-. )
if Coﬁgress and the Executive Branch would offer some kind of recognition, this. would pre;
sumably help. And there is nothing wrong with caiﬁng in re_px;ese‘ntatives of the seientific

societies and asking them why they are not doing more in this al_'éa.' Prod them. We do. .
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"THIS ISSUK:
SCIENTIFIC RESPONSIBILITY

December, 1976

“Scientific responsibility™ has, in practice, two quite
different and partly opposed mesnings. The sup-
porters of these different interpretations are often
quite innocent of any realization that the other in-
tferpretation exists, Thus an unholy alliznce advangces
the Bave notion of scientific responsibility, But certain
attempts fo apply the concept risk the outbreak of
open wariare between the two schools.

The problems arise with regard to the participation
of seientists in the public debate. On matiers within
the scientific ity, there is mo imp t differ-
ence in point of view among scientists on what con-
stitutes  scientific responsibility. All oppose such
tradifional forms of scienfific itresponsibifity as
falsification of date, plagerism, suppression of op-
posing points of view, efc.

" The underlying question at issme is whether the
traditional notions of sclenn.ﬁc responsibility, de—
veloped within the ty, can cope q

with the entirely difiercnt problems posed in ihe
interface between science and the public. At the
heart of the difference in perspective is the question:
“responsibility to whom®.

Responsible Conduct Seen as Issue

The narrow school of interpretation prefers to use
the concept “responsible conduct of scientists” as its
interpretation of the phrase. In its view, the “respon-
sibility” at ssue js a responsibility to the scientific
community: not to demean the commanity or fo di-
minish the standing of colleagues, by acting in ways
dissonant with the traditions of science or its popular
image. ¢ secs improper actions as threxts to the in-
tegrity of science and, sometimes, even fo its fandig.

In particular, this school often considers it vaguely

are imprecise oF, worse, unprovable; to generslize

TO WHOM ARE PUBLIC INTEREST SCIENTISTS RESPONSIBLE? N

or fatly irresponsible to make public asserfions which

without firm grounds; and/or to speculate. It is often
considered questionable: o advocate policy decisions
that involve sciestee but go beyond it; to cempaign for
such policies; to ally oneself with non-scicafists in
such campaigns; to accept the undignified and in-
adequate conditions for preseatation the media often
reqttire; to go “over the kead” of the scientific com
munity; and so on.

A broader interpretation of scientific responsibility
conceives it primarily as a responsibility fo society
rather thar to the scientific community; this school
of thought prefers to use the phrase “social responsi-
bilitv.” It has acqniesced in the fact that virfeally all
arguable palicy decisions Inevitably go beyond
science. It accepis as imevitable that scienfisis
volved in public debate will have to go beyond dis-
cossing what js scientifically known for certain. In its
view, the name of the public policy game is decision-
teaking under enormous uncertainties; what is known
for certain s usually uncontroversial and needing no
exponents.

Pethaps the most Impomm d:ﬁerencn betwl:en
these two interp of bility
is thet the narrow view implicitly rl:senuragu nvolves
ment by scientists in public debate, while the broad
view instrucis them that such participation is their
“spcial responsibifity.”

Let no one m ize the itmportance of this differ-
ence in perspective. At issuc is the degree of partici-
patiott in the public debate of hundreds of thousands
of five most intelligent citizens in America, individusls
whosl: spcnal ll'mnmg and knowledge makes them

1l bjective amalysis of the

issues in and avound science.
—Continued on page 2
— Reviewed and Approved by the FAS Council

MEMBERS INVITED TO COMMENT ON SCIENTIFIC RESPONSIBILITY

Scientific responsibility is hard to define. And it is
harder to practice than preach. But nothing js more im-
portant t¢ FAS than an investigation of such issues;
with the help of our members and others, we plan to turn
our attention to this subject from time te time,

This preliminary discussion ponders the differences in
meaning which “scientific responsibility” has in the ideo-
logical eamps of other nations 2s well as the differences of
view in our own debate. In a subsequent Repory, later in
the academic year, we plan to go somewhat further by

discussing hypothetical but concrete vignettes to give sub-
stance 1o a discussion that is otherwise unworkably 2b-
stract.

We ask our readers to send us their reflections. What
are the key issues of scientific frezdom and responsibility?
To whom is responsibility due? What kind of freedom is
meant? Where are the contradictions between the differ-
cnl meanings? And what practical conclusions should
FAS draw? Send your relevant complaints also — about
FAS as well as others — and your commendazions, [}

FAS RECEIVES FBI FILE — Page 7; CHINESE AND SOVIET NUCLEAR TESTING — Page 8
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Continued from page 1

Standards
The central issue is how standards of mspnnb‘lb:l;ty
in public ion should be

There should be standards. Weido believe that
scientists should hew to a higher ethical standard than
that which need be obeyed, for example, by peli-
ticiang, Scientists should: sivoid dogmaticism; make
their assdmptions as overt as they can; qualify their
remarks as well as conditions penmit;. be willing

' to surface, recognize, and admit weaknesses in their
own arpument; be ready te reason with those who
disagree; and, in general, behave in a civilized fashion.

What we doubt, howwer, is the ability of profes-
sional scienfific organizations to monitor and main-
tain these standards. Scientiss invnl!gerl in the public
debate confront problems totally unfamiliar to. these
traditional organizations: unusual media conditions;
the necessity to work from inadequate sources; enor-
mous wncerfainties about facts; preéssures of time;
tactical decistons concerning allies; controversies mix-
ing valaes and facts; and many others. As a resuli,
the traditional professional society really has oo con-
sensus, and hence no standing, with: which to defer-
mine whether a seientist met his obligations to the
public in a praiseworthy or censnrahle [aslmn. These

Fails, it will be necessery for those scientists who are
themselves involved in the public debate fo evolve
their own standards. Public interest scientisis should
have the right to be judged by their peers — hy oth-
ers who have run the societal gasntlets involved; by
others who have sppraised the eptions available.
Through their own peer-group pressures — and their
public service awands —— scientists involved in public
dehate will provide role models for each other.

In sum, the selution to the interminable dispute
over scientific behavior in the public arenz is mot
to be found in merely repesting what scienfists have
preached as responsible conduct inside science but
in what they come to practice collectively as socinl
responsibility outside science. [

Cheirman: GEoRGE W. RATHIENS
Vice Chairman: Teaore D, Fravk
Secretary: Joun T. EpasiL
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The Federation of American Scientists is 2 unique. non-
profit, civic organization, licensed ta lobby in the public
inlerest, and composed of 7,000 nat\lra] and social soientists
and who are of scistce
and society. Democratically nrgamzd with zn elaﬂed
National Council of 26 FAS was first
in 1946 as ﬂw Federation of Atomic Scientists and has
of the scientific community for

are not fons of referees,
of methods of scientific a:gnmenl.mun. These are
problems far more unrely.

Another method for maintaining | stsndnrds is no
better, This is the mode! known to lawyers, doctors,
and engmcers, these disciplines have codes of pro-

ibility designed to’ monitor inter-
actions bﬂween their pm[essmnn!s and the wuohlic.
But codes of this kind have not worked well, often
degenerating into self-serving eflorts to protect the
marketabilily of the scientilic technology ot issue.
And, in any case, no formal code can resolve the
multidimensional aspects of dealing: 'with real prob-
lems in 2 reaf political world,

Markeiplace of Ideus

What is lefi? In the first place, in the public arena,
Ior the most pari, the sclution fo poor analysis and
scientific distortion is better analysis, and critiques
of that distortion. In this sense, the solution to the
involvement of scientists whose views or behavior
one regrets is one's own involvement. We belicve
that, in the clash of seientific interpretations and opin-
ions, thuse who apply the scientific ethos tend to
prevail because those whe apply that ethos most
steadfastly enhance their credibility ‘over time both
with other involved scientisls and with the public.
. Moreover, in America, we have some fuith ihat
the societal methods of monitering the pablic debate
will be generally adequate to control scientific con-
{ributions just as they absorb the specialized contri-
butions of many other kinds of experts. A competi-
tive market place of ideas— including, of course,
criticism by fellow selentists — will keep the discus-
siom relatively homest. - .

To the extent fo which the free market of idens

riore than n quarler century.
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SCIENCE AND THE THREE SOCIETIES

Broadly speaking, scientists face three kinds of societal
working conditions. In the most difficult, they find them-
selves under right-wing dictaterships characterized by con-
tempt for intellectuals, and fear of their libertarian tenden-
cies, Examples are the governments of Chile, Argentina,
South Karea, Thailand, Brazil, and Uganda. Here the
scientists are neither prized nor free,

Typically the governments are ready to ignore the im-
pact on their socicties’ devejopment of repression of scien-
tists. The result is often even less freedom for scientists
than possessed by other members in the society,

A second class of governments prize their scientists and
provide them with varying ranges of special perquisites
but do not permit them scientific or political freedom.
This is the condition of the communist world: the Soviet
Union, the nations of Eastern Europe under Scoviet hege-
mony, the People’s Republic of China, Albania, Yugo-
slaviz, Betause thesc econemies are planned, the sclentific
comtmunity’s Tesources are allcated and directed, These
states l'CjBCl the notion that science for seience’s sake will
maximize payoffs by permitting full rein to the seientists.
Not.only science but everything else (including chess and
art) must have its purpose.

-Marxism and Scientific Responsibility: Theory
. The.socialism of Marx could not be, in principle, more
prone. to favor “science.” Marxists consider Marxism to
be the “science of society”; in fact, Engels wrote that it
was only with this scientific discovery that “the true history

of mankind begins,” This approach preduces a faith in-

the social sciences' that far exceeds that in the West, one
which further enhances the popular faith in natural science.

in particular, alse, the underdeveloped quality of tsar-
ist Russia l2ft little doubt in the minds of the revolution-
aries that science would be critical to the salvation of the
Soviet Union. The net resuit is prestige for scientists in
the Soviet Union that.is quite unparalleled in any other
nafion in the world, The members of the highest Soviet
scientific rank (Academictan), numbering about 400, are
considered “Immertals” with automalically commissicned
biographies and special burial plots. They earn more
than 10 times the average wage.

At the other end of scientific achievément, but also illus-
lrating the princip{e, every chauffeur characterizes himself
as " engmeer. All in ali, the Soviet scientific community
is immense; one association of scientific workers has
7,000,000 members. A very large fraction of ajl higher
education’ graduates are technical graduates in one sense
or another and consider themselves scientists or scientific
workers. R
¥ v Bernal: Murxist Spok for-Social Responsibility

Whas do Marxigt scientists. consider their soclal re-
sporisibilities t¢ be? No better advocate of the theory of

" responsibility in European communist states éxists than

the:late F.-D. Bernal. Bernal was a committed Marxist
(*For my part I can only understand the world as T have
learned and' experienced it, that js, fargely.in the light of
Mandsm .. ,").

He was also pro-Soviet bellevmg that the Cold War
had been deliberately fomented by the “privileged classes
in America and Europe”, that Eastern Europe had been

- “liberated™ and that the Sino-Soviet split was “‘bickering.”

He was alse very sble. His four-volume compendium,
Science in History provides a remarkable Marxist analysis

. s

of the rele of science from the Stoné Age through the hy-
drogen bomb,

Bernal’s approach o social responsibility can be seen
in the Constitution cof the World Federation of Scientific
Workers, which he drafted, and for which he continues
to be the patron intellectual saint: '

“The primary responsibility for the maint€nance and

development of scicnce must lie with the scientific

workers themselves, because they alone can under-
stand the nature of:the work and the direction jn
which advance is needed. The responsibility for the
use of science, however, ‘must be 2 joint responsi-
bility of (he scientific workers and of the pezople at
large. Scientific workers neither have nor claim to
have the control over the administrative, economic
and technical pewers of the commugities in which
they live, Meverthelzss they have a special responsi-
bility for pointing out where the neglect or abuse of
scientific knowledge will lead to results detrimental
to the community, At the same time, the community
must be sble and willing to appreciate and to.use
the possibilities offered by science, which can be
achieved only through the widespread teaching of the
methods: and results of the natural and social
sciences,” .
Bernal's major conclusion was that science had become
too important to be left to scientisis or politicians and
that the “whole people mnst tzke a hand in it if it is to
be a blessing and not a curse.”
European Communisim, and Scientific Respnnsnbi!uty:
Practice :

Writing before, during, and immediately after World
War II, Berna! was oblivious to the intellectnal realities
of Soviet life, in particular to the widespread apathy and
cyticism. Other committed Marxists were more per-

. ceptive. Jean Paul Sartre, writing after the Czechoslo-

vakia repression, remarked that “socialism has fallen back
inta the long night of jts Middle Ages,” and spoke of the
“steady remorseless degencration of Soviet socialism.”

The scope for Soviet scientific responsibility, of the kind
Bernal espoused, had been correspondingly limited by
rhase practical realiries Scientists have had “primary”

ibility for the devel of science but heavy

pressure has been placed cn them to-avoid “bourgeois”
abstractions. In a planned economy, ali of the problems
of bureaucratic direction and control have appeared.

Bernal's. notion of “joint responsibility” for the wse of
science by scientists and the public at large canriot be rec-
ognized, much. less vindicated, in the Soviet- political
process. The public has no veice, and no methed exists
for appeal to the public. A number of concrete ideolcgical
problems have anisen.*

We do see stirrings of scientific responsibility in the
efforts of Sakharev to persuade Khruschev to sign a par-
tizl test ban treaty and, more generally, in the efforts of

*While Lysenkoism and its. impact on biology is the bm knnwn
example, Soviet-scienlisis have had fo wage con ing i
cal stiiggles on other Eronts, especially in coping with the phua-
sophical demands of Lhe official plulosophy. dialectical material-
wm. Was Lhe role of the observer in quantum mechanism a form
of “idealism™ opposed by materialists? Conld relativity's sppraisat
of space and time be defended as having made them “forms of
the exisience of matter” or would the idealogues decide that rela-
tivity should be suppressed for having adopied ihe notion that
space and time were roducls of “pure reason?” 'Was there a
Marxist-Leninist notien Ihat the Universe had 1o ‘be infinite or
could astronomers consider finite, closed, modals? Did Marxist-
Leninist materjalists have t¢ believe in somie kind of spontaneous
generation (nt some level) o avoid the charge of religiousity?
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the Soviet Pugwash participants to explain arms control -
" to their government in the period between 1955 and 1976

before serious and sustained official . talks began. No
doubt there is much more that transpires within the per-
mitted limits of discussion, struggles to clear up Lake
Baikal and the like, But it is significant that real mani-
ifestes expleining science and social responsibilily, such
, a5 Sakharav's Progress, Coexistence and Intellectual Free-
dom had to be smuggled to. the West,

For the most par, the Soviet scientific commumty
fights no: for social responsibility but. for unfettered
foreign contacts, for free exch with other sei

To what extent are these probleras arising from the na-
ture of communism and to what extent from the distine-
tive cultural and historical canditions existing in. the Soviet
Union? Obviousty views differ. One who traced the prab-
lem simply to economic planning was Friedrich A, Hayek,
Nobel Laoreate in economics. - In. The Road to Serfdom
(1944) he argued that facism and communism wree merely:

“variants of the same totalitarianism which central

control of all economie activity tends to produce.”
He believed that an unforeseen but inevitable conse-
quence of socialist planning was 16 create a state of affairs
in which totalitarian forces would get the upper hand.

Maoism and Socizl Responsibility: Theory and Practice

The Chinese go much further than Bernal. The re-
sponsibility for the use of science is not & “joim responsi-
bility" of scientific workers and the people at large —
instead, the ideclogy gives much more weight to the pub-
lic. Indeed, the scientists do not even have the primary
responsibility. that Bernal advocated for science itself.
Instead —to summarize a friendly review by SESPA
{China: Sciénce Walks on Two Legs Avon books, 1974}
— the [iterature shows constant emphasis on cases where
“the peasants were ahead of the theoreticians.” Efforts
are made 1o demystify science, to deny that science is “too
deep™ for ordinary people, to combine the efforts of spe-
cialists and non-specialists alike znd, above all,-to com-
bine “theory and practice.” It seeks, in short, to reverse
the saying of Menciuns:

“Those who work with the heart shall rule.

who werk with hands shall be raled,”

The cultural revelution instructed researchers to avoid
the three divorces: “between politics, practice and laboring
people.™ It fed to debales over whether scientific papers
should be signed individually or collectively and how col-
lectively. It sent scientists out to the farms,

The net effect of these doctrines in practice is not now
kncwn, In the first place it is not very well understoad
why medern science did not develop in China for the past
few hundred years, and this undoubtedly reflects <asts of
_mind ard cultural traditions to which this ideclogicat ap-
proach is directed. Fuvthermors, when Joseph Needham
began his celebrated investigations into this first question,
he uncovered still another. related conundrum: why was
Chinese science zhead of the West in- the period before
the West’s industrial revolution? There is obvicusly much
in the notion of science and society in China that we do
not understand.

Americans tend Lo think of ideology as a superfluous

of law, tations and tradition, In fect,
these ideclogical 1n_|unchons-as with all ideology in

Those

China — are playing an active coordinating role instruet-

- ing 800,000,000 citizens how to conduct their business.

What do you do when you don’t have law? For ‘example,
under ihe’ fiotion’ of -the social reponsibility of science,
enterprises are encouraged to allocate a certain portion
of their funds for anti-pollution measures wheré formerly
they might have made:all efforts to increase production
and exceed quotas. Similarly emterprises would have to
inform workers that excessive sound might impair hearing,
The desirabllx(y of an ideology ihat presses for this kind
of activity is in accord with thinking in the. Western cle-
mocracies of socially concerned scientists.

On the other hand, most FAS scientists would look wﬂh
horrer at the likely disruptions of the Chinese scientific
community, in practice, when forced to confront inter~
ference in the workings of the scientific community itself.
No doubt- scientific careers have been destroyed from

“wrong thinking.” ‘And certainly, Chmcsc scientists have
fewer rights of expression and ion than even
those Sovict scientists about’ whom FAS is concerned.
No doubt, the Lysenko affair is being repeated many
times over in China, On the cther hand, again, do Western
seientists of developed countries have the perspective-on
the needs of an underdeveloped country {o chide it for
insisting that science be develnped with appllcallons first
and .foremost in everyone’s mind?

In short, China exemplifies the most lhumughgomg

_destruction of barriers between the scientific comenunity

and the public.. The destruction in one direction looks
somewhat better than the destruction in the cther, but
wie lack, at present, a sensc of having standing to judge.

Scientific Ruspons;blllty in the Western Démocracies

The basic thecretical issue in discussicns of “scientify
responsibility” in democratic states is “responsibility 12
whom.” The progressive view largely agrees with Bernal’s
formutation, indeed, our Constitution carried these senti-
ments before he drafted them for WFSW, Here the re:
sponsibility is to the public. But the uaditional view be-
lieves that thé responsibility of scientists is a responsibility
to the scientific camrnumly o act in ways congistent with
the scientific ethos.

The traditional view is worried about the effect on the
public image of sclence of scientific involvement in publ:c
debate.

Thus in an October 11; 1976 speech, Dy, Philip Handler
wrote: :

"We have learned that the scientist-adlvocate, on both

sides of such a debate, is likely to be more advecate

than scientist and this has unfaverably altered the
public view of both the nature of the scientific en-
deavor and ithe - personal auributes of scientists.”

(Emphasis added}. :
He went on o arge such scientists to be as “honest, ob.
jective, ‘and dispassionate” in describing tochnolug;r.al
risks to the non-scmnnﬁc public, as they would have to
be in the selt-polici ific endeavor. (X, , br,
Handler was far from fulfilling his own charge in thls
speech; see page 7 of ﬂus Report for a number of ex-
amples.*)
®Ia fact, this individoal’s tendency to rhetorical eugxera(lcm i

notorious. For example, when the Housc of Represcntatives voted

to require the National Science Foundation to let it review NSF
grants before their final NSF approval, the Academy jdent
chzrged the Cony with Bn action that was “lantamoimt to X
burping" and to having adopted o procedurs “appropriate only to
auumnmnan regimes." This can herdly influence Congress

favorably in their assessment of “the personal atiributes of

scientists.”
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Most discussions of scientific responsibility avoid
.any illusion o dilemmas of responsibility. It is as
if one were to discuss Ethics without cthical di-
lemmas. Scientists reduce - the problem to a few
F : (“honesty, dispassion and objectivity™) or
assume away the problems (“We know when we
speak scientific nonsense.”) Obviously scientific re-
sponsibility, whatever it'means, is a branch of ethics
and does have dilemmas, Here are a:few which
members may wish te feeth on.

Speaking Out: Timing
E.g. — As a result of certain novel experiments yeu
have undertaken, you believe that a common additive
is, in reality, quite dangerous. It i5 impossible for
you to be certain and a year more of tests are neces-
sary. The health authorities are willing to do the
tesis but urge you not to discuss the implications of
your work with the press lest “all heil break out”
Do yon hold = press conference or defer to estab-
lished authority? And how do you decide? - -
Providing of Unsupported Opirions

E.2.— You have been voicing reasoned opposition
to nuckear power for some years when an opportunity
arises 1o appear on the NBC Today Show. Adter
rather irrelevant questioning, the moderator ‘says,
“Well, now Dr. X, we have 30 seconds-left, please
tell us, al! things considered are these reactors safe
or unsafe?"”

What do you say to the tens of rm]huns of persons
watching?

Prablems of Alliés
Eg.—You oppose the SST on a number of
grounds but put less stress on others and consider
still others wholly mislcading. A leading Congress-
man asks for your help in preparing a paper opposing
the SST but you discover that ke cannot be dissuaded
from emphasizing less important issues and at least

SAMPLE PROBLEMS PUBLIC INTEREST SCIENTISTS FACE

one poiat you consider misleading. Do you assist
him in preparing the speech or not?

Phrasing Conclusions
E.g. ~— You have read enoygh about the ABM, and
had enough experience in. Government, to believe
that you understand ome: important aspect of the
situation guite clearly and, indeed, that you can make
a very plausible case for your position on the basis
of bits and pieces of publicly released data. You are
asked to testify. Should your testimony end by con-
veying the certainty yeu do indeed feel {for the rea-
sons provided in the testimony) or should-jt end with
assertions you do not really feel protesting that your
failure ‘to” have all the data disqualifies you from

reaching a conclusinn"

E Under Uncertai
E.g. — You-are a chemist and, during tcstlmcny, you
are asked whether ail things considered you would en-
dorse a certain toxic substances bill that has the best
and only chance of passage. You have little certainty
that the bill is reafly workable. You suspect that the
problems could be worked cut in practice and believe
it is now or never for a toxic substances bill. But the
bill is too complicated to be wholly grasped by you,
and, possibly, anyone else. Do you endorse: the bill?
Getting The Public’s Attention

E.g — You are persuaded that certain agticultural
procedures are dangerous. You are convinced that,
once attention is drawn to the issue, you will ke able
1c persuade the relevant scientists on their own terms
but you just are mot being taken seriously. It be-
comes evident that no attention will be paid to you
unless you appeal, in dramatic tones, to the public,
Do you write a 8ramatic and somewhat sepsationals
ized versicn of the siteation to force the scientific
coMunity to investigate or do you suppress this im-
pulse and keep plugging away?

" This scheo! of thought on responsibility is clearly more
concerned with the efects on science of scientists partici-
pating in the public debate than in the effects on society.
It wants scientists not to embarrass science by getting too
involved. Here, for example, are the results of aa inter-
view with Dr. Handler in the Wall Street Journal of April
3,1975:

. policymakers and the public must leam to use
(science) properly and not expect more than it can
reasonably produce.

At the same time, scientists must show greater re-
straint in their 1ncreasmgly frequent forays into the
* poli¢y-making world.'
These are the views of a_man who's thought 2 lot
about the subject: Philip Handler . . .
- » L *

“ <Seientists must-take some of the blame themsclves
for their recent image problems,’ Mr. Handler aprees,
— ‘for pretending 10 cxpertness they don't have, for
piving advice in areas far outside their own compe-
tence, for advecating policies with unbecoming heat
and shrillness.” L .
* L I} )

“‘Once the scientific community has presented the
facts, however, it must leave final decisions to the
po]lcymakers and the public,” Mr. Handler asserts.

BN L

*Seience can contribute much t4 enhancing agricul-
wrel production,” he. states, ‘but American pelicy
with respect to food zid is not intrinsically a scien-
tific question®,”
o e

Similarly, science can study whcther energy mde-
pendence is technically feasible or whether Soviet
underground ruclear tests can be detected, but, he
insists, scientists must then let regular pn]icymakers
decide whether to try for energy independence or
just what arms control proposals to put to the Rus-
sians.”

The conservative Wall S}reer Journal concluded ap-
provingly: "'Both science and governiment séem wcll served

by this reasonable man."
 The Excluded Middle
But are they? This view seems defensible because

it

assumes away the entire preblem. Tt is an over-simplifi-
cation which might be termed that of the “excluded mid-
dle.” On the one hand, science presents the "fagts,” On
the other, “pelicymakers” and “public” decide what to
do. It leaves out the scientific policy analyst and the
scientist engaged in political action in or oul of govern-
meat. Are scientists to “drop out™ of these middle roles
lest science suffer “image problems?” (This would, in
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particular, disfranchise. hundreds of thousands of scien-
tists from political rights accorded their fellow citizens).

This view of what scientists do and should do in a
Western democracy is the scientific analogue of a civics
book discussion of how democracy works.

In the first place, the policymakers need inferences
since facts seldom go far enough. - This was put wel! in a
Nature editorial of Qctober 14 entitted “More than Facts,
Judgments™: .

“The scientist i5 most unlikely to be able to deliver

to the decision-maker any useful sort of factual state-

ment, because ke is hardly going to be allowed to
perform the appropriately large experiment or ob-
servation. Ail he can generzlly supply in the way of
facts is some results from pilot projects, some calcu-

Iations which may be relevant and so on, What the

good scientist shovld also be competent to provide,

however, is irference, and this albeit tentative and
hedged-about, is what the decision-maker needs and
what the science court seems to avoid. )

"Factual statements of the highest presumptive

validity would merely be about zats, about rocket

samples, about tensile strengths. Those involved in
public policy need to know whether, in the scientist's

best jud , such can be ized. *

Intelligent customers for these sorts of judgments

know full well that scientific ‘truth,” being a whole

level Righer than facts, is often every bit as elugive
and changeable as political and economic ‘truth.’

But they still expect the scientist to g0 beyond the

sotid ground of his facts.” :

In the second place, the policymakers need policy
analysis, Kenneth E. Boulding put it this way in a Science
editorizel {October 31, 1975): "The decision maker wants
o know what are the choices from which he may choose”
and “bad agendas make it difficult to make good deci-
sions.™

.Finaliy there is the all-important issue of political action
by scientists. A Science editorial of November 28, 1975,
observed:

“If it is to be effective, the scientific community muyst

learn to deal with Congress as it is, not as the scien-

tist thinks it cught 10 be.”
B b G ittee Takes Moderm A

A more modern approach to scientific responsibility
than that expressed in the Wall Street Journal was an-
nounced at the same gonference at which Dr. Handler's
speech was given, by a NAS Committee on “Science
Technology and Seciety,”” It urged scienlists not to view
themselves “only as the custodians of knowledge, aloof
from world affairs , . " It sai¢ their role was:

“not only to contribute new knowledge, but also to

participate in the creation, evaluation, and applica-

tion of the right technolopies for socictal use™
Lt urged scientists to “rethink their roles and the roles of
seientific institutions.” " - o I . :

‘The repozt szid that the:

‘“values by which scientists judge one another must

undergo.an evolution ‘which elevates the incentives

for responsible professional performance and high-

quality research applied .t¢ problems of public im-

portance..."

These were tasks that must be undertaken by professional
societies, international umions and scholarly institutions
and could not be left to fegal or political institutions. (The
i7 pérson Coniference issuing this document was chaired
by Lewis M. Branscomb of IBM and contained such

American representatives. as: Harvey Brooks, Roger Re-
velle, Stephen Schneider and Herbert York}, .
The traditional point of view in the scientific comniu-
nity has always feared toe much emphasis upon the social
ends of science. In 1945, Michael Polanyi called such
emphasis “misguided generosity” that weakened the “au-
tonomy of science.” In 1949, he wrote that;
“We scientists are pledged to a higher obligation, to
values more precious than materal weifare; to a
sfervioc far more. urgent than that of materiaf wel-
are.” h
This paint of view stifl exists, but in a muted form. Dr..
Hand¥kr's October speech said that it was a challenge for
the scientific community to “be seen as honestly r¢spon-
sive” 1o the needs of society. But he strongly urged sci-
entists not to justify their research on social grounds except
on the “historically vafid argument” . that science’s bene-
fits have come from permitting science what he carlier
called its “own internal sease of direction.” .
He felt that scientists who emphasize the sociaf uility
of sefence: - - .
“force themselves to take a responsibility for tech~-
nelogy which they shouid not have to take, because
seience 5 not technology and should not be held to
account for those negative consequences which, right- |
Iy or wrengly, are being lzid at the doer of technol-
agy.” .

Responsibility For What?

But if scientists are not responsible for the technology
that arises from scienee, what would they be responsible
for? It is rare tha: science causes problems without an
intervening technology. It is striking that this speech ex~
plained Pugwash not in terms of the social responsibility .
of scientists who built the bomb but simply because sci-
entists were good at talking to one another:

“Nor is it a problem in science that there is now in

the hands of the mititary several hucdred times more

explosive power than was used in’ the totality of

World War II.  But because members of the scien-

tific community, regardless of nationality, understand

each other easily, the scientific arena offers a special
platform for discussing the preblems cof arms com-
trol and disarmament, as the founders of the Pugwash
movement recognized,”

In fact, what they “recognized” was a sense of respon- .

sibility. .

The NAS Committee is right, There is o safety today
in a restraint that keeps seientists out of the debate. The
scientific commueity that igndres the direct and side effects
of its work on society i3 going to be blamed for them, alk -~
the more for its insensitivity, Conversely, the scientific .’
commuaity from which seientists emetgs ta take responsi-
bility for, and to assist in managing, the implications of
its work is going to be regarded with sympathy even when -
things go wrong. - i

To.take a concrete example; What if the Federation of .
American Scientists (nee the Federation of Afomiée Scien-
tists) .and the Bulletin of the Atomi¢ Scientists; had not
been, created? What if atomic scientists had shown no
interest in contrelling the bomb or in the political and
educational action required? What if the scientific com-
munity had provided “only -the facts” and “only when
asked” and had avoided being "sheill” and shown “re-
straint?™ Would science and scientists be better thought
of in Congress, among the press, in the media and in the
public? Who'can think so? [ - L
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- 18 ALL KNOWLEDGE GOOD?
“The Stone Age may refurn on the gleaming wings of
science, and what might now shower commensurable ma-
terial blessings upon mankind, may even bring abam iy
total destruction. Beware 1 say, tire may be short.”
— Winston Churchill

Smce the atomic bomb, socially concerned scicntists
in the Western democracies have become slightly less sure
about what had formerly been an axiom of scientific
thought: the value of knowledge. " This touch of ambiva-
lence can be d nted in the of two of
FAS's iost profound commentators on scientific froedom
and social respnnmblln‘y

In a March 4 7ally in 1970, Victor Weisskopf said:’

“The main responsibility of a scientist was, and is;

the development of knowledge within his own science

by teaching and research, Bat in these days, when
the detrimental cffects-accumulate so rapidly, scien-
tists must be concerned aboui the physical and social
effects of their work, It may turn out that it -will be-
too ‘dangerous to créate new scientific. knowiedge.

The result of the scientists’ concern may be e decision

10 stop scientific progress.” {Emphasis added), .
This was a daring statement, Nevertheless, a:few minutes
later, Professor Weisskopf ended his speech with the sen-
tence: “Whatever your viewpoint, it it good te know
more." X

In the AAAS Report on’ Scientific Freedom and Re-
sponsibility drafted by John Edsall there is a sentence:

“The Commitree believes that the vigor and integrity

of science reqmre thar all areas of poiential Imowl-

edge be open to inquiry; but the means of inquiry
are open to change, particularly where J'fe processes
and Human behavior are involved.” (Emphams

added). .

However, Professor Edsall is less sure, hnmself about
this point of view and in a submission to NiH supporting
the guidelines on recombinant DNA, he remarked:

“I should add that 1 do riet held the v1ew that the

increase of know]edge 35 necessarily good."

He believes, in particulac that, if a general nuclear war
occurs, the nci impact of the last few hundred years of
science on mankind could be negative despite the enor-
mous benefits of science to date:

Philip Handler, President of the National Academy of
Science, felt obliged to respond to this kind of question
in his recent speech to ICSU, He remarked:

“Particularly troublesome is .the ever more frequent

expression of the notign that there are questions that

should not be asked, that thers are fields of research
that should be eschewed because mankind cannot
live with the answers. MONSENSE! No such deci-
sien ¢an be ra!mnai' much less acceptable.” (Ern-
phasis added).
While acknowledglng the pﬂsslblllly of temporary delay
Yecause of "“uncertainty” concerning risks to the public

or investigator, Dr. Handler said there could never be a-

time when “the avoidance of knowiledge sheuld be-mis-
taken for ‘wisdom.” The “foolish® government which
knowingly interfered with the course of science “will it~
self be the inevitable victim of that crime.”

It is thought-provoking that these nltimate technelogi-

cal assessments, which are far from dispassionate, whoily -

beyond proof, and stated, at best, much too flatly, were
contained in a speech which chided' “scientist-advecates™
for ldck of dispassion. [] : :

FBl CLEARED FAS IN 1950 AND
PROMPTLY FORGOT ALL ABOUT US
FAS asked the FBI for its file on FAS and discovered

that the FBI had investigated FAS from 1946-1950 during

the period when FAS sought civilian control of atomic
energy in the form of ‘an Atomic Energy Commission,

The conclusion reached by the FBI was that FAS was

neither commurist dominated ner had pro-cormmunist

policies. The FBI summary conclusion m full read. as
follows:

“The Federation of Amsrlcan Scxenllsls has- been

active iz opposing military centrol of atomic energy,

supparting civilian-and international control; criticaf
of szeurity procedures concernmg parsennel engaged

in nmmlc cnergy;, and in favor of less secrecy ‘con-

cerning atomic energy. -This organization was the

subject of ‘2 security investigation by this Bureau
from 1946-1950. The investigation failed to disclose
that the organization was communist domindted or
that its politics were pro-communist although some-

- of its members throughout this country, both on-a
national and Jocal scale, have been dcscnbe,d as
commuynists OF pro-cemmunist,”

As to what members the FBI has in mlnd we find that
the FBI has a repott from that period on FAS provided
by the Army and it hsled the fo]luwmg past FAS officers
as having cngaged i “communist front activity”; .

J. Robari Oppenheimer — father of the atemic bomb

Harlow Shapley — the most ¢minent astronomer of

this centuty and a former AAAS president

Edward U.. Condon — former head of the 1.8, Bu-

1ean of Standards in the Commerce Department

Harold Urey -— Nobel Prize winner in Chemistry - = |

John P, Peters-— FAS records do not indicate that

Peters, who was a Yale University medical pro-
fessor, was ever an officer of FAS; Peters’ name °
was cleared by the Supreme Court in 2 loyalty case
decision in 1955, . .

The Army concluded, however, that association with'
FAS should “net in jtself be constrped as derrogatory
informaticn” since a “reliable Federal agency” (pre-
sumably FBI) has staied that there is fio evidence that
the FAS is “in any way dominated By the Communist
Party.” -Signed by a-Ccelonel in G2, this memorandum is
undated. .

The FBI had extracrdinarily litie in its 3G year old
file on FAS after it closed its investigation in 1950, Only
two crank letzers asking about us in three decades were
filed and cnly a few pages in the seventies, including a
leter from FAS's director to Mr, Kelly. The entire file is
only about ane inch thick, of which about one-third is a
copy of an FAS report mentioned below, (This does net,
however, include the file on the investigatery period 1946-
1950 for which we have not yet asked,.accepting the sum-
mary memoranda 25 a surrogate at least for the present).

The FBI-Freedom of Information Office — which co-
operated cordially and with every indicatien of straight-
forwardness in all of FAS's requests — advised that this
small bulk refeased does reflect the bulk of the file, In
answer to our request, we were advised that while items
can be withheld for reasons (classification, intcrnal rules
and practices, invasion of privacy, reveal sources, £n-
danger personnel } these only invelved small parts of docu— .
ments, or scdttered coversheets in our case, {FBI did

e
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averlook clippings and, when we poted their absence,
agreed to send them.}

The only complaint thet comes immediately to mind
involves the FBI summary conclusion about some FAS
officials having been “described as commumist apd pro-
communist." {Emphasis added). While this was at least
literally true in the tense forties and early fifties when
people were freer in offering descriptions of others in
those terms {and when, before Khruschev's denunciation
of Stalin and the suppression of Hungarian, and Czecho-
slovakian uprisings more people might have fairly been
described in that way) it is <ertainly not an accurate
observation wday. Evidently the cost of not having the
FBI investigate one’s orgamzauon cuntmuuusly is an out-
dated investigatory report,

Ttems in the file included:

Item; In 1960, the Director of FRI's L.A. ofﬁcc re-
ported on cur (now divested) L.A, Chapter and noted
that he “feels certain that the degree of CP (Communist
Party) membership” in the chapter was “neghigible.” He
termed the 75 members - mostly “Iiberal in their thinking
and mainly interested in peace and prospetity.”

A summary memorandus reéviewed a substantial num-
ber of chapters briefly concluding, in each case, that none
were communist dominated but remarking variously that

“visionary liberals” did tske part or that “some members

were communist sympathizers” and so on.

Item: 1952, FAS was complaining that the security re-
quirements for alicn scientisls was so high that they could
not visit the United States. The visa division wrote FB]
at some length saying:

"if the scientists really made an issue of it, it was a
matter which should be handled by the Imcrdepan-
mental Commiltee on Internal Security rather than
unilaterally by the Department of State,™
Item: 1950, a report o FBI details the demise of the

New York FAS Chapter; its decline is said to have begun
during 1948 at which time three scientists, whose nomes
are given, were defeated for re-election to the Executive
Council, These threg, termed a “pro-communist minority™
then dropped out. (‘Two of the three subsequently became
officers of the World Federation of Scientific Workers
described in our November Report). [
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307 Mass. Ave,, NLE., Washington, D.C. 20002
December 1976, Vol. 29 No. 10
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DISCIPLINE:

NUCLEAR WEARONS: CHINA & U.5.8.R.

"On October - [7, the People’s Republic of China
detenated ils 20th nuclear explosion; the fallout from this
atmospheric test was detected in America.

FAS wrote the Administration urging it to effer to sell
the Chinese such (excavation and instrumentation) equip-
rent as might make it possible for the Chinese to move
these tests underground. Such a decision would put the
Chinese in effective compliance with the Partial Test Ban
Treaty. Our proposal was received as an ingenious and
constructive suggestion by a number of high officials.*

Research revealed that only three of the 20 Chinese
tests have.been underground. Two were less than 20
kilotons and one in the “low-intermediate yield range.”
Cther tests have ranged up to 3 megatons.

Threskold Test Ban In Difficultics

Meanwhile, Saviet underground testing has become the
source of controversy. The United States and the Soviet
Union have signed but not yet ratified a ban on under-
ground tests above 150 kilotons and have agreed to stay
below the limit pending ratification. However, it now
appears that the United States cannot estimate the size
of the Soviet tests with sufficient accuracy to monitor the
agreement by natienal means. At the moment, the size
of the tests can be pauged only up to about a factor of
“two”, This means that z test which the Soviet Union
knew to be 100 kilotons — well below the limit of 150 —
might appear to some U.S, estimators as 200 kilotons
or well over the limit. It was believed that further ex-
perience would lower the range of yncertainty somewhat,
But the agreement — which FAS opposed on a wide num-;
ber ef grounds beside this one — obviously lends itself to
nasty interagency disputes about compliance. [

*However, in a letter that Parkinson would admire, ihe Depart-
ment of State eventually . responded wilh two comradictory
assertiens:

*“The Chinese atmaspheric testing cannot be atiributed to tech-
nalogical deficiencies since they have already conducted
underground tests, the latest on October 17 this year, We will,
none-the-less, bear your suggeslions jn mind. in formulaling
our future policies in this field.”

The first of these sentences is obvieusly false — that ‘small tests
have been underground does not cstablish that the Chinese do not
have technclogical problems. The lelter was signed at 2 low
level. FAS wrole back expressing our bemusement.

"Second Class I'asﬁg_e
Paid at
Washington, D, C.

Retomn Postage
Coaravieed
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Rresident Carter has called for’ an "independent information
system" to-reso1ve.thé difficu1; and thorny issues surrounding the
development of a MNational Energy Program. Surely such a system
is also needed f‘qr thé eqi.lai 1y important area of bi.omed'ica} re-
search, pérticular1y when one considers the extremely difficult
and complex setwof-iSSuesVsurrouﬁ&iné'human‘genetic eﬁgineering -—
which it must be stre;sed_is different-from recbmbihant DNA re-
search -- which we seem to be moving closer to athﬁevjng. To
make any policy workable in a democratic system the policy makers
and the public must have adequqte iﬁdependent infcrmétion.

The issue of recombinant DNA research.has thrust a scientific
controversy into the public domain as never before. Although the

basic.issues far transcend specific research on the BNA molecule,

. 1t does serve as the paradigm for future public invelvement in

the dgtermihation of research priorities and it is useful to
explore it %n this Ifght.

. Although the participants have not yet found the controversy
easy to live with; much has béeh learned as a result of this cﬁn-
trovérsy. For better or for worse -- and I think it is for the
better -- the public knows far more about the course ¢f biomedical

research than was the case five yeaﬁs ago,
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Much biomedical research is funded through.public'monies, and: agency

research budgets are decided by the Congress. -In a.very real sense,_theree'

fore, -the public is &lready involved in.the determination of research
.prigrities. However, the public has had a rather 1nc0ﬁp1ete understanding
of the nature of .scientific research t;LS'far. In order to hﬁve tﬁe con-
tinued support-anq confidence of the public at large the scientific com-
munity must help to broaden. and increase pub]i& understanding of science.
Failure to promote wider understanding will encourage the public to expect
miracTe "cures" -- when in fact science highlights the difficult nature of
such cures, and the necessity for gompjex soTutipns_tq complex problems.

A ke& {ssue-is the‘:;}ue of conflict, tonfl%ct is so jmportant in

science that comprehensive ru]eé, strictly adhered to, have been develdped

to handle disagreement and controversy. Scientific conflict is "resolved"

by the addition of new information, most frequently information that would
not have bgen obtained had the. conflict not arisen and the differences been
explored. ) l

So it is with controversies which occur in the relationship between
science and public policy. Starting with the sometimes hitter controversy
over radioactive fallout -- “resolved” only when it became a matter for
" discussion invelving the lay public as well as the scientific community --

" issues have been clarified and subject to rational decisions once the topic

was debated openly in public forums.. Such public debate is the most effective

means of resolving conflict.

Cn the other hand,'acrimonious‘debate which disrupts.the delicate
fabric of interaction among scientists is to be deplored. . Hame calling and
the ppliticization of an issue are not ways to achieve clarity on such
complex issues as the ones we are exploring ﬁow and will increasingly

" .be called wpon to explore in the future.
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Aifhoﬁgh'cﬁnf{dence‘in public institutions has beer on the wafie,
the scientific community has fared relatively well recent?y despite the
scientific controversies which have been so pubTicly prominent. In fact,
I believe ‘that the relative confidence enjoyed by the scientific commun'itif
is a result of this controversy. PubT;L'awareness of scientific contro-
versies promotes a fée1in§ of invalvement in the 1ifé of the scientific
community as well as a public sense of satﬁsfaction at having an’imbact
on the 1§sues.

" Public involvement musi increase, I would therefore urge the creation

of a National Copmi§sioﬁ_gp.ﬁiomedica],Reseafch,whighmwou1d have as its
charge thér%o11nwing:. B :

1} The encouragenient of discussion within the bicmedical research
community of the pote'ntia"! ethical and safety considerations;

'2) Thé deve1opﬁent'of an independent information service which would

develop and publicize {using radio and television as well as the printed

‘media) all pertinent information relating to biemedical research including

that from private industry; _
' 3) The convening of periodic hearings around the country to- encourage

Tlay and professional citizens to question and comment on -the conduct of

" biomedical: vesearch;

4) The development, perhaps in conjunction with the National Science

Teachers Association, or some other appropriate group, of educational

materials which consider the implications of biomedicdl research particularly
as they relate to biohazardous research and genetic engineering;

5) The-initiation of intermational discussions -- for efforts to deal
with scientific probiems; and promises, cannot be 1imitéd by national

boundaries.
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This Commission should be composed of responsible members of not only
the scientific community, butof the business, labor and public sectars as
well, Such a Commission shouTd be reqﬁired to report its activities to the
Congress and te the President aniually. Only by taking suchsteps will public
! -

confidence in the scientific enterprise continue.

23-481 O - 77 - 39
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STATEMENT ON RECOMBINANT DNA RESEARCH

Board of Directors
Sclentists’ Institute for Public Information

The discussion over recombinant DNA research, conducted within the scientific community for a
number of years, kas aow broken sharply into public debate. That debate carries with it major impli-
cations concerning the public’s right to know about basic scientific research programs and the capacity
of the public o influence constructively the course of basic scientific research. Indeed, the public may
be required for the first time to determine for itsell whether an unprecedented basic science program
can be safely conducted at atl without posing a major threat to the future health and security of mankind.

In July, 1976, the Cambridge, Massachusetts City Council, after holding two well-attended public
hearings on the subject, voted to ask Harvard University 1o delay for three months recombinant
DNA research that Harvard had decided to conducl in a new, specifically constructed laboratory
facility, The ban was later extended to mid-December. Similar discussions are going on in other cities
where such research is proceeding or being contemplated; the issue also has been discussed in the United
States Senate. . )

Alithough there is some precedence for public discussion ard regulation of research programs en-
tailing recognized high risk, the recombinant DNA case is perhaps unique. The significance of the
events in Cambridge and elsewhere lies in the fact that a local government body has initiated public
debate on a highly technical scientific controversy which hitherto had been the province of the scientists
themse]ves, and has taken sides in that controversy on the public behalf. The action of the City Councit
has become part of a naticnal debate which has had the effect of forcing scientists, sometimes unwill-
ingly, into the spotlight as advocates of public policy, and awakened lay citizens to their responsibility
to oversee the direction of scientific research which may have a profound effect on their lives, and on
the lives of future generations.

In the United States as elsewhere, the public has become increasingfy aware of the relation of basic
scientific research to the public good. Generally speaking, the public has held scientists and their work
in high esteem. Therefore, it has consistently approved the appropriation of major public tax monies to
fund scientific enterprises.

Unqualified public support for scientific research programs began to erode with the development of
environmental consciousness. The public began to realize that technological development, frequently
undifferentiated from the basic research which made it possible, was not without costs. Increasingly,
technological advances have been subjected to cost-benefit analysis, with the result that some tech-
nology has been found to be wasteful and dangerous to the public welfare.

The present controversy centers on modification of the double-stranded DNA molecule, the princi-
pal means of genetic transfer of hereditary traits. In recombinant DNA research, this modification is
accomplished by inserting into a living host cell DNA segments taken from the living cells of widely
divergent species, using a virus or plasmid {a loose ring of DNA) as an intermediary, The medified or
“recombinant™ DNA thus produced becomes a permanent part of the host cell’s genetic makeup and is
faithfully reproduced as the cell divides.

The question of whether or not the “recombinant DNA™ material will affect the behavior of the
bacteria is the critical question, This question is not answered by any of the experiments conducted
so far. If the genetic material does “express itself” — that is, if the behavior of the cell is modified by
the material that has been introduced — both the opponents’ fears and the proponents’ hopes wil be
given greater justification. For if this happens, it will be proven possible to create new forms of life,

Chemicals called “restriction enzymes™ are used to split the DNA into fragments, and may be ob-
tained commercially or produced in the laboratory. Indeed, the technology to perform recombinant
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DNA experiments s relatively accessible: such experiments have been going on for several years in
most major universities and in prlvate mdus(ry

The scientific proponents of recombinant DNA research, who have faith in the ulumate benefits of
“pure research,” project a wealth of possible technological advances, the benefits of which, they say,
far outweigh the extremely low probability of any potential hazard. Praising the scientific community
for its responsibility in voluntarily irmposing, through the Narional Institutes of Health, stringent safety
guidelines, they point to the possible manufacture of chéaper drugs using bacterial hosts as “factories”
(insulin and antibiotics), possible agricultural benefits (the creation of nitrogen-fixing and high-protein
crops), and a greater understanding of disease (the treatment of cancer and genetically-determined
diseases}. One possibility already being explored by General Electric is the creation of oil-eating
bacteria to control oil spills.

Opponents of this research supgest that the workings of DNA are largely unknown to scientists,
making such far-sighted proposals highly speculative, not at all immediately realizable, and research
on them reckless, since scientists can’t really predict what the results of their experiments are likely to
be. This scientific ignorance, they say, coupled with the impossibility of any safety guidelines, no matter .
how stringent, being 100% effective in biology laboratories where mistakes are common, makes re<
combinant research unusually hazardous, Opponents claim that only one “accident” could unleash a
disease pandemic.

Finally, opponents claim that the microbial world is in a delicate ecological balance of which little is
kaown, the product of millions of years of evolution, and that recombinant DNA research may ineer-
fere with that balance.

Almost universally used in experiments is the human colon bacterium E coli. This is highly con-
troversial because, while well known to researchers and hence desirable, it is ubiquitous, found in all
warm-blooded animals, in sea and air, in grass and vegetables. The strains used in high risk recom-
binant research, for this reasen, are genetically weakened, following the N1H guidelines, to ensure they
won't survive outside the laboratory. However, it is impossivle to predict w1th certamty how these
strains will behave after undergoing recombinant experimentation. -

Thus, the fundamentai issue is joined: What is to be the public's role with regard 1o basic scientific
research programs? Obviously, the impact of the public is already felt in its traditional public policy
role: the oversight role of technological funding priorities i.e. guns vs. butter, medical research vs.
space research, solar energy vs. nuclear energy. But in this case the public seems determined to have an
even more active role,

The recombinant DMNA debate in Cambridge propels the public dramatically into a new arena, where
formerly cnly scientists walked, The new guestion becomes: Does the public have an obligation to
determine the conduet of basic scientific research? Similarly, we must ask what the limits should be, if
arty, upon the pablic’s right to know and to be informed of all relevant scientific knowledge.

With significant exceptions, the general public — in whose interest both sides claim to speak — has
not been voeal. That public, for the most part, is ignorant of the fact that a debate is taking place —and
of its grave import.

Public ignorance of scientific matters, the resentment of scientists who feel their freedom is in
jeopardy, and even public indifference should not be used as arguments against full public access to
balanced and accurate information about recombinant DNA programs. Important public policy
decisions will be far better made when they fully reflect well-informed public participation,

The Scientists” Institute for Public Information is committed to keeping open the vital communi-
cation channel between scientists and the public. The case of recombinant DNA research signals with
particular urgency the need for the public to enter the arena of debate.

No matter how this issue is ultimately resolved, one fact is abselutely clear: Well-informed public
discussion must provide the marrow, sinew, and fiber — the animation of enlightened public policy.
Without it, continued health of our soctal system is gravely imperiled.

March, 1977
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PROCEEDINGS -

MR. GUDE: Ladies and gentlemen, good morning. Welcome to this morning's discussion of re-
combinant DNA research, The Environmental Study Conference, which is composed of members of
Congress from both sides of the aisle and also from both Houses of Congress, is co-spensoring this
briefing with the Scientists’ Institute for Public Information in order to inform members of Congress
and their staffs about a subject of increasing concern to the public. This is the fourth briefings ponsored
jointly by the Environmental Study Conference and the Scientists’ Institute for Public Information.

Citizens in Cambridge, Massachusetts and other areas with scientific laboratories have already
started to play a role in the debate on research into genetic engineering, Citizen concern is focused
primarily on identifying risks associated with genetic research and the complex moral issues raised by
genetic engineering, .

Qur briefing today will address the environmental implications of this issue and speak tn what, if any,
government regulatlon 15 THECCS5Ary.

‘We are very pleased that we have a panel of four distinguished scientists this morning who representa
range of views on how, if at all, this type of research should be conducted, We at the Environmental
Study Conference hope their comments will prove useful to you in considering legislation that is ex-
pected to come up in both Houses at the next session.

I hand the floor over at this point to Alan McGowan, from the Scientists’ Institute for Public
Information, who will have a few words to say before we begln

MR. McGOWAN: Thank you very much, Representalwe Gude, and let me add my welcome and
thanks for appearing at the fourth-Congressional Seminar, co-sponsored by SIPI and thc Environ-
mental Study Conference. . :

Some of you may have noticed the setting up of TV cameras and lights and the taking down of TV
cameras and lights. We are conducting this briefing for the members of the audience. And to allow for
a free discussion and questions and comments and the maximum amount of information, we felt that
this was the appropriate way in which to proceed. I'would alse like just to mention that SIPT has re-
cently established an office in Washington. And our representative in Washington, Miss Joyce Wood,
who is row standing at the back, has been primarily responsible with the Environmental Study Con-
ference for putting it together. If any of you have any questions about any of our activities or programs,
please feel free to contact Miss Wood,

1 think the subject of this briefing, this seminar, is extraardinarily important for all of us because we
hawve realized that in all arcas, science impinges on our lives and impinges on our future. I was privileged
to be able to attend a weekend meeting two weeks ago sponsored by the National Science Foundation
in their Fthical Values in Science and Technology program. And to start off that meeting, Stephen
Toulmin, a well known historian and philosopher of science at the University of Chicago, made what [
think is the telling point, and that is that there appears to be a changing of the compact by which science
is related to socicty; that we no longer can think or feel that there is not a functional relationship be-
tween research priorities and the needs of society. It seems to me that this is bas1cally what this seminar
is all about,

Now, to get to what you came here for, I'd like to introduce Miss Judy Randal, science correspondent
in the Washington Bureau of the New York Daily News, who has been following this contreversy for
some time, who will be the moderator of this morning's session. Judy.

MODERATOR RANDAL: Thank you, Alan.

As Alan said, 'm Judy Randal, the science correspondent in the Washington Bureau of the New
York Daily News. And we are going to get to our distinguished guests and the more interesting part of
the program very soon. But before we do, I thought it might be helpful to 1ell you a little bit about DNA
recombinant technology, what it is, and why it has become an issue so important that it is hard for any-
one interested in public policy to ighore,

DNA, of course, is ar abbreviation for deoxyribonucleic acid. This is the molecule of heredity,
shaped something like a spiral staircase, of which the genes of all living things are made. When we talk
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about DNA recombinants, we are talking about gene transplants, and the recipients of those trans-
plants are bacteria. To date most of the bacteria in question have been a species called Escherichia or
E. coli. But there is no reason why other species of bacteria and other classes of plants and even animals
can’t-be used as well.

The reason scientists haven chosen 1o experiment primarily w1th E co[r is S|mply that the spec1es has
been more thoroughly studied than other types of germs..

In any case, DNA recombinants are bacteria that in addition to possessing genes conferred on them
by nature have been fitted with other genes selected by scientists. In principle at least, these could be
genés from any plant or animal a scientist might choose—genes from viruses or even a synthetic gene
compounded from materials in the laboratory, Once given these hereditary instructions, the germs and
their descendants will presumably copy and translate their messages faithfully.

To be a little more precise about it, the foreign genes are not inserted directly into a bacteria, Instead
viruses called phages or free-floating circlets of chromosomes called plasmids act as go-betweens.
Thanks to chemicals known as restriction enzymes that behave much like scissors, scientists can ship
open the DNA molecules of the phages or plasmids at predictable points and add new lengths of genetic
material. These engineered viruses or plasmids then infect the target bacteria and cause what are, in
effect, mutations.in them, )

it's very much as if you were to add-a word or a phrase to a sentence, thus changmg its meaning. Asa
startlingly simple example, consider inserting the single word “not” at an appropnate place in almost
any sentence vou can think of.

To abandon the grammatical analogy now and get back to cases aboul DNA recombinants, the -
remarkable part of this molecular engineering procedure is that the chemical incision made by the
restricti_on enzymes seal almost immediately so that when the go-between viruses or plasmids find
their way inte bacteria, which is a quite natural thing for them to do, they change the nature of the

. bacteria and create an entirely new race of germs. A science writing colieague of mine has aptly referred -
to this as “instant evolution.”

Obviously- the discovery of restriction enzymes has given science an enormously powerful new tool.
And many believe the consequent crossing of species barriers is as profound a development in biology
as the splitting of the atom was in physics. Suppose, for example, you want to learn the molecular
intricacies of how kidney cells are formed in.the course of gestation so that they become capable of
concentrating urine, If the only way you can study this is by studying materials from complex animals, .
the puzzle will be tremendously difficult to unseramble. But if instead you can give bacteria a short,
well-defined sequence or sequences of genetic material from an animal and then follow how the bacteria
express those sequences.chemically, the task will be much simplified. .

Said another way, it’s the difference between looking at an omelette and trying to figure out exactly
what has gone inte it or doing the analysis before the eggs are broken, other lngredrents are added or
heat has been applied.

- Obviously DNA recombinant technoiogy has enormous commercral potential, There is every indi-
cation, for example, that bacteria given instructions, specified by man, can be programmed to become.
factories, as it were, for the inexpensive production of valuable chemicals and drugs. Itis even possible,
although it will be far more difficult, that food plants will be freed from their present dependence on
nitrogen fertilizer by endowing them with. the ability legumes already have 10 capture bacteria that fix
nitrogen from the air. And these are only a few of the many possibilities. All this, however, is only one
side of the picture. The other is that in crossing the species barrier man is bringing about a second
genesis which could have the effect of opening a Pandora’s box: A strain of germs, for instance, that no
drugs could touch angd which might threaten the public heaith should it escape into the environment.

In July 1973, in fact, biologists attending a conference in New Hampshire becamesse concerned about
the possible hazards of gene-juggled bacteria that the two leaders of the meeting wrote an open letterto
the scientific community warning that lJaboratory workers and the public might be endangered and
urging that the mattér not be swept under. the rug, One of the authors of that letter was Dr. Maxine
Singer of the National Cancer Instituie, who is with us today. Then, some months later, 11 members of
a National Academy of Sciences committee wrote a second letter, published in July, 1974, by Science
and Nature magazines, calling for a moratorium on further such research, pending the establishment of
guidelines by the National Institutes of Health that would permit the work o safely resume.

2 .. f(
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The moraterium was in itself an extraordinary event in the history of science, since no group of
scientists had ever before voluntarily put a stop to their research. But perhaps just as extraordinary was
the international conference that followed in Febroary, 1975, that [ was privileged to attend. Held ina
former chapel at the Asilomar State Park in California, the conference met far into the night through- -
out 2 very rainy week, making a begianing stab at outlining what the guidelines should coniain. AH the
guidelines ending the moratorium that Wwere finally published last June have been greatly reﬁned but
the principles remain those adopted at Asilomar. :

In brief, the idea has been to divide proposed experiments into categories according to their estimated
risk and to then decide which can be done, and under what sorts of conditicns, and which are so.
potentially hazardous that they cannot be performed now, if ever. For those experiments deemed
justifiable, there are two kinds of safeguards, laboratory and biclogical. Under the system, laboratories
where the least dangerous studies are to be done are designated P-[ (for precautionary). Those where
somewhat more dangerous studies may be carried out are P-2, and so on. P-4 laboratories have
the most elaborate features to prevent the contamination of personnel or the escape of bacteria and are
the only facilities where the highest risk experiments may be performed.”

The laboratories at Fort Detrick, Maryland now used by the National Cancer Institute, which were
Built for the now abandoned germ warfare progeam, are the outstanding example of a P-4 laboratory.
The multimillion dollar lunar receiving laboratory at the Johnson Space Center in Houston, designed
specifically for the isofation and containment of moon germs, would probab]y also qualify as P-4, Asal
turned out, of course, there were ne moon germs.

In the case of DNA recombinants, however, scientists are by no means sure that laboratory con-
tainment is enough. They have, therefore, gone to the trouble of breeding special enfeebled strains of
bacteria for their experiments that are dependent on special feeding and other special conditions—
ultraviolet light or extreme heat or cold, for instance-—in order to survive, In the absence of these special
conditions, the theory is that the gene-shuffled organisms will be unable to reproduce; even if 1hey
should somehow find their way into the outside world.

Thus, the safeguards of the NIH guidelines are intended to be fallsafe in that they combine phystcal
containment and careful housekeeping practices with a form of biological birth control. '

However, no guidelines guarantee immunity from human error. Accidents and even deaths have
oceurred in the most highly regulated microbiological laborateries. I expect then that our panelists will
be telling us not only how adequate they think the geidelines are but also how confident the public can
be that they will be observed. Scientists are independcnt-minded people, and Ifurther suspect that if the
regulations are drawn too t:ghtly, they will be observed in 1he breach, But perhaps thosé on the panel
will not agree.

I also wonder about what might be called the hazards of success. General Electrie, for example, has
applied for-patents on DNA recombinants engineered to dispel oil spills. But what would happen if
these petraleum-gobbling bacteria accidentally found their way into pipelines or oil storage tanks or the
wing tanks of commercial jet aircraft in flight? For that matter, would it be desirable to program
bacteria to manufacture drugs like antibiotics more cheaply than they can be manufactured already?
There are presently indications that antibiotics are overprescribed, and most experts feel this has con-
tributed to the development, of resistance to antibiotics.

In other words, isn't it possible that DNA recombmam technology will add to the already present
problem of having too much of a good thing?

Finatly, I wonder how strong a handle the NIH guidelines would provide on nther government
agencies and private industry with its understandable penchant for trade secrets—which brings us to
the topic of this conference, the possible need for legislation. So, for the answers to these and other
questions, we go to our experts: Dr. Maxine Singer of the National Cancer Institute, which is a part, of
course, of the National Institutes of Health; Dr. Robert Sinsheimer, Chairman of the Division of
Biology at the California Institute of Technology; Dr. Robert Pollack, Associate Professor of Micro-
biology at the State University of New York at Stony Brook; and Dr. Liebe Cavalieri, Professor of Bio-
chemistry at the Corneil University Graduate School of Medlcal Sciences and a member of the Sioan-
Keltermg Institute for Cancer Research ’

As the program is arranged, Dr. Smger and Dr. Sinsheimer will speak first, followed by a question
period, after which Drs, Pellack and Cavalieri will make their presentations before we have a second
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'questmn period. The white cards in yourfolders are for questlons and will be collected by the ushers as
we g0 along so-that you miay ask questions of the panelists.

Dr. Singer is head of the Nucleic Acid Enzymology Section of the Laboratory of Biochemistry atthe
National Cancer Institute, but has asked us to announce that the views she will.express are -not the
official views of the lnstltute but strictly her own. She will speak first. Dr. Singer.

DR. MAXINE SINGER Thank you, Judy, for a really marvelous summary of the science and alot
of the history. i

Three and a half years ago, as Judy explained, a colleague and 1 wrote a letter td the president of the
National Academy of Sciences. We were not writing for ourselves alone but at the direction of 140
scientists, leaders in the field of nucleic acids and génetics. We had all been together at a scientific meet-
ing, and we had heard-some fascinating new experiments descnbed experiments which made it feasible
to isolate fragments of DNA—that is, genes—from any llvmg thing and to join these fragments to-
gether with DNA from a totally unselated species and 1o insert this new DNA-into single celis growing
under laboratory conditions in order to study the properties of the genes.

Excited as we all were about the versatility and opportunities provided by the new techmques and
although no hazards were actually known to exist, we voted to inform the Academy that cells or viruses
carrying the recombined DNA might, in some 1nstances, prove hazardous to man or to other com-
ponents of the biosphere. |

We also voted to pubhc:ze these concerns by submlttmg the letter for pubhcatlon in Science
magazine.

The Academy responded by estabhshmg a committee of dlstmgmshed experts, some of whom were
doing recombinant DNA résearch in their own laboratories. This committee took an unprecedented
action. In July of 1974, they published a letier asking colleagues all over the world to join them in de-
ferring certain recombinant experiments while a more thorough- analysis of the potential for hazard

_could be made. They also requested various specific activities directed towards such an assessment,
And again they made certain that their action was widely publicized i in the popuiar and scwrl%lflc press,

These precedents, that some- experiments ought not be domne, that the deliberations needed to be
international and widely publicized, have been central to all considerations of the recombinant DNA
issue since the summer of 1974. At the international conference at Asilomar in February of 1975, ex-
perts from relevant scientific fields and lawyers concerned with the impact of seience on society made
the first attempt at rigorous definition of the issues, And, as a result, by mid-1975, activities directed to
providing assurance that potentially dangerous organisms would not inadvertently be released were
proceeding in every country in the werld where scientific capability might permit such experiments,

All of this occurred, and still proceeds, in the absence of any demonstratien that hazardous organ-
isms can indeed result from these experiments,

In the United States, the National Institutes of Health assumed responsibility for the problem, After
extensive scientific consultation, and after opportunity for public comment — all of which took place in
public — the NIH published guidelines for the conduct of research in June of 1976. A draft environ-
mental impact statement was prepared. and circulated, The comments on the statement are presently '
being considered and wilt heip in the ongoing re-evaluation of the prowsmns of the guidelines.

Concurrent wuh all this activity, certain types of recombinant DNA experiments, not covered by the
deferral or by the Asilomar recommendations, proceeded. The results that have been obtained confirm
the initial enthusiasm for the methad. By now most knowledgeable scientists and laymen recognize that
this technology can be applied to many different problems in biology and medicine. The sweeping
charge by some that the anticipated benefits of this research are dubious and speculauve: is misleading
and simplistie, It ignores the human urge o understand both our own nature and the ‘workd that sue-
rounds s, and it denies the need to acquire fresh insights if we are to amclmrate the mdmdual and
societal tragedies caused by disease and by hunger.

The voluntary deferral that started in the summer of 1974—it has been called a moratorium—did
not, as some believe, call for a ban on all recombinant DNA research, Only two types of experiments
were included: First, the construction of drug-resistant or toxigenic microorganisms that do not occur
naturally and, second, the introduction into bacterial cells of ali or part of the genomes or viruses
known to cause cancer in animals. There are no viruses known-to cause cancer in humans.
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Each member of the committee which recommended the deferral of these cxperimeﬁts agreed that
the associated risks were likely to be viewed as clearcut by scientists in the field and thatthe anticipated
benefits did not justify the potential hazards.

The risks associated with certain other recombinant DNA experiments were less clear, and therefore
only caution and further consideration were urged. Still other types of recombinant DNA experiments
were net, and are not, considered risky at all,

I the Asilomar recommendations, and in the NTH guidelines, the experiments prosczibed initially
either remain proscribed or can be performed only under extremely stringent containment methods.
Indeed, the list of experiments proscribed in the guidelines is substantially longer than was initially
requested in the call for a deferral. And the list includes experiments that some have used to devise fear-

" some scenarios about the uncontrelled spread of cancer, scenarios which have also assumed a non-
existing understanding of the causes of human cancer.

The adequacy of the containment requirements-mandated by the NIH guidelines for those experi-
ments that are permitted remains an important issue. Some regard the requirements as inadequate,
Others believe them to be more stringent than is necessary for safety, Some scientists who are not repre-
sented here today remain unconvinced that any realistic potential for hazard exists.

My own view.is that the experimental and laboratory designs specified in the guidelines afford the
security needed to meet the possible risks. The guidelines classify permissible experiments accordingto
the best available estimates of potential risk. In the absence of much needed data, these estimates in-
volve informed judgment in many instances.

For. exatnple, not ail recombinant DNA experiments yield novel combinations of DNA, Recom-
bination between the DNAs of organisms known to exchange genetic information in nature do not add
uniquely man-made cells to the biosphere. In these cases, the guidelines follow the principle that the
experiments are to be carried out under conditions generally used to handle the most hazardous parent
of the recombinant. Wher DNA {rom species not known to exchange genetic material in nature are
recombined, more stringent and -strictly defined containment is required, thereby increasing the
physical isolation of the experimental material from both the experimenter and the outside world.

There is documented experience on which to judge the efficacy of various physical barriers in pre-
venting the escape of organisms. Moreover, in most such experiments it is mandatory to use modified
ageats that have been certified by NIH as unlikely cither to propagate outside of rigorously defined
laboratory environments or to transter the recombined DN A (o other cells. These agents include certain
derivatives of the bacterial species that was mentioned before, called . coli. The use of this bacteria has
caused wide concern, and certain facts need to be emphasized,

Only one strain of £ coli, called K-12, is permitted by the guidelines. Strain K-12 is one of a large
group of bacteria, ali of which are called £, colf because they share certain properties in common. But
they do not all kave identical properties. Some E£. coli live rormally in the intestines of healthy people
and healthy animals. Others are pathogens—-that is, disease producers. K-12, which is rarely found in
nature and does not normally colonize the human or animal intestines, is a greatly enfeebled strain
whose principal successful ecological niche is in the Jaboratories of molecular biologists and geneticists,
It is not pathogenic. If it were, you would not be here worrying about this research since all the molec-
ular biotogists would long since have disappeared.

Pathogcmmty is a complex phenomenon dépendent on several properties of the pathogen as well as
on the properties of the species being infected. It is very unlikely that alterations of K-12 brought about
by insertion of recombined DNA will make it into a pathogen. Bat it is not impessible, It is this remote
possibility with which we are all concerned. We are attempting to protect against an unhkely, uncertain,
yet unacceptable event.

Thirty vears of study of the genetic chemlstry of E coli, strain K-12, provides confldence that the
capacity of these bacteria to escape and spread in the environment can be reduced to immeasurabie
tevels. Thus, should pathogenic organisms arise, it is not likely they would survive to cause disease. Nor
is it likely that bacteria containing recombined DNA would survive 1o evolve in unique and fearsomc
manners.

Nevertheless, because of K-12's relation to common strains of £, coli, reservations about its use
persist. it is certainly important to investigate alternative organisms, but it is not at all certain that use-
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ful and safer bacteria exisi. Predictions about the existence of rare and fastidious organisms; unable to
exchange DNA with bacteria inhabiting man or other living things, are highly speculative..

One important problem demanding attention at present is the need to assure that all recombinant
DNA research in the United States is carried out in a safe manner. The NEH developed its guidelinesto
govern the work of its grantees, contractors, and staff. The guidelines have since been adopted by the
National Science Foundation, by the Energy Research.and Development Administration, and by the
Department of Defense. There are indications that the Department of Agriculture will soon join in,
We may anticipate that ali work conducted under the auspices of the United States government will be
dane according to the NIH guidelines.

At present no mechanisms, except voluntary ones, exist for extending the provisions of the guidelines
to work supported by private funds either for research or commercial purposes. But an active search for
.appropriate mechanisms is under way. :

A federal interagency committee, chaired by the director of N1H and formed at the request of
President Ford is at work. Both research and regulatory agencies are involved. Theirjob is to determine
whether existing powers within the agencies are sufficient to extend control to the private sector, to
formulate recommendations as.to how this may best be done, and to recommend legnsiatlon should
that be deemed necessary. . .

In the meanwhile, several industrial organizations under the sponsorship of the Pharmaceutlca§
Manufacturers Association have joined in a study of the NIH guidelines and their suitability to the
speciat problems of industrial development. -

There are several ways for us to deal with the problems engendered by scientific discovery. His-
toricaily, society has waited until some dreadful event occurred and then tried to stop repeated disaster.
‘Manifold conflicting interests interfere with the prompt cessation of the hazardous activity.

One alternative is to try to think ahead and stop anything that might conceivably be hazardous before
it gets started. That would result in stagnation. Not only that, it is not necessarily the safest course since
it offers no hope for solutions to existing threats. Technical and cultural innovations wili always be seen
as Traught with danger by some component of society. Even the acquisition of knowledge is szen by
some as dangerous, and it is risky. The cutcomes are, by definition, not known in advance and appll-
cations of the resulting knowledge may indeed be undesirable.

The only sensible approach is to apply what knowledge we have, 1o debate openly so as to assure that
many ideas, views and assessments will be available to inform us, and to proceed with prudence and
caution. It is my belief that the history of the deliberations on recombinant DNA is by and large a
history of good sense, of open and forthright debate. The guidelines are instructions for proceeding with
prudence and caution. What we need now is continuing evaluation of the provisions of the guidelines by
scientists and by the public and timely revisions responsive to the re-evaluations. We need to work at
assuring diligent compliance with the guidelines. Most urgently, we need to find viable and effective
mechanisms for extending the requirements to work not supported by the federal government,

Thus far I've talked about the immediate problem, the safety of presently feasible experiments. Ard
T've carefully used the term “recombinant DNA.” I reserve the term “genetic engineering” for the de-
tiberate modification of the genetic constitution of higher organisms, especially of man, because most
people have that in mind when genetic engineering is menticned.

It may well be that the technigues of recombinant DNA and the understandmgs generated by the
experiments will lead to a capability for genetic engineering. It is not too soon to begin a rational
debate on the issues raised by genetic engineering. We need to prepare ourselves for the individual
and societal decisions that we will need to make. It will be difficult, at best, and we will increase the
difficulties and reduce the likelihood of wise decisions if we do not immediately and carefuily dis-
tinguish recombinant DNA from genetic engineering, distinguish the acquisition of knowledge from
the application of knowledge, and distinguish careful analysis of existing knowledge from vague
uneasiness and distortion of fact, A concerned public, including knowledgeable scientists, together
with federal and local governments, can debate rational policies — policies that offer both protection
and opportunity, that encourage discovery and development of safe and desirable applications. The
debate will prepare all of us for responsible consideration of the difficult problems to come,

. MODERATOR RANDAL: Thank you, Maxine.
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D, Sinskeimer; witl you be next? And then we will have a question and answer period. And dén't
forget, if you want to ask questions, to see that they get handed up.

DR. ROBERT SINSHEIMER: I've assumed that Dr. Singer would present, as she has very ably, the
case for the NIH guidelines and for the reasons why scientists want to proceed with the development
and application of recombinant DNA techniques. And I would concur with her evaluation and tha:
given by Dr. Randal of the positive benefits that we may anticipate from further development along
these lines, . . . : oo .

i would also agree that one should carefully differentiate between recombinant DNA fechrology as
such and genetic engineering as applied to man. The latter has its own set of terribly complicated prob-
lems, and we don’t have to deal with them today.

Unfortunately, however, the recombinant DNA technology has also, in my view, a darker potential,
and herein lies the source of the controversy that has ertipted as to whether the NTH guidelines, asthey
have been developed, can be considered to be adequate to the danger. I wish I could consider the guide-
lines to be adequate and we could simply get on with our science, but Ido not. And 1 am deeply troubled
by the prospects, and that’s why I'm on this panel today.

While there are almost infinite nuances of detail, | don’t believe the critical questiong are very dif-
ficult to comprehend. Essentially one may ask whether novel, potentially harmful erganisms are likely
to arise out of recombinant DNA research either by inadvertence or by malevolent design. The latter is
easier to answer. I know of few scientists who do not believe that it would be possible by means of this
new technology to create novel pathogens, viruses and microorganisms toxic to man, animals or
plants, as deadly as any now known. Indeed they would very likely be more deadly for our species since
we would have had no experience with them, and thus would have acquired no resistance,

If I may quote from Fenner and White’s Medical Virology: “Successful evolution of a satisfactory
hast-parasite refationship requires thousands of years. An unscheduled encounter between man and a
‘virus that the human species has not met before may have lethal consequences.” And history has many
examples.

There is no reason to believe that nature has exhausted the design of toxins or completed the spec-
trum of possible pathogens. The issue of the potential misuse of recombinant DNA technology is hardly
addressed in the NIH guidelires, Indeed, perhaps the problem is inappropriate for NIH to consider, But
surely this potential must be evalvuated somewhere inthe formulation of a national and, ideally, inter-
natiosial policy. If I may draw a partiaf analogy, | expect there would be a considerable unease if 50 to
100 laboratories in this country had the capacity to create a nuclear weapon quietly and within a period
measurable in months. Yet a novel pathogen could be at least as deadly as a nuclear weapon,

Could such agents arise by inadvertence? Here the issue is more clouded, indeed befogged, by our
present ignorance. Because of that ignorance it becomes very difficult, in my opinion, to be confident
that we can and do foresee ail of the conceivable hazards. And because of that ignorance, it becomes a
question of judgmert and policy as to whether the precautions so Tar propesed are truly adequate,

We know, for instance, as vet so little about the ecology of the human intestinal flora, about the
factors which govern its composition, about its role in nutrition or even in some forms of cancer, Yet
most of this research is performed in an organism, as has been described, which is at least a member of
the tribe of the common intestinal inhabitant, Escherichia coli.

We arc ignorant of the ecology of this organism in other habitats, If I may quote a recent article by
E. A. Gray: “Although E. coli is assumed to have a short life when separated from a host, this is not to
say there are no observations to the contrary. The evidence is conflicting and admitted to be s0.”

In recombinant DNA research we introduce into this organism new sets of genes, which may number
10 or 20 or 40, very often of wholly unknown character. It is simply assumed with a blind faith in statis-
tical probahifity that these new and undefined genetic factors will in no instance alter the characteristics
of this organism directly or indirectly so as to cause it to produce a toxin or alter the nature of its ill-
defined ecological interaction in any potentially harmful way.

We can éasily become trapped here in a maze of uncertainty. Inan effort to achieve somie perspective
on this issue — some measure of what we are about -~ I have attempted to view it from the standpoint of
biological evolution, In that perspective we can perhaps glimpse the significance of what has now been
accomplished. ' ) ) s :
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It is but a modest extrapolation to say that recombinant DNA technology makes available to us the
gene pool of the planet, all the genes developed in the varied evoluticnary lines throughout the history
of life, to rearder and reassemble as we see fit, We have all seen drawings of the evolutionary tree, trac-
ing the development of each of the extant living species—each of them, as are we, the product of bil-
lions of years of evolution. That tree is a-representation of the fact that evolution proceeds in a linear
manner, by small increments, to produce gradually diverging species. Nature has, by often complex

. means, carefully prevented genetic interaction between species, Genes, old and new, can only reassert
within a species. . .

‘We can now transform that evolutionary tree into a network. We can merge genes of the most diverse
origin, from plant or insect, from fungus or man, as we wish. The slow, aimost measured pace of evolu-
tion permits the establishment at any time of quasi-equilibriz among the various competing species.
This balance is never a static one. It's dypamic. Some species continue to find a. suitable ecnloglcal
niche, cthers die off.

You all know that most species that have lived have perished and have been replaced. For example,
the giant reptiles dominated the earth for 150 million years and then perished.

Now we come with our science and our ingenuity and we have now the power to introduce quantum
jumps into this evelutionary process, with unpredictable consequences to the currently established
equilibria on which quite literally our life support systems depend. As organisms evolve, they find an
ecological niche which favors and permus their survwa] They are where they are and what they are
because of that evolution.

Man likes to think he is the exception, that he has made his own ecological nicke. In part that’s true,
We build buildings and we wear clothes and s on, But, in large part, [ would suggest that itis, as yet, a
conceit, We literally rely on our fellow creatures. We obviously rely on the plant world for our food and
our oxygen, and on the microbial world to degrade our wastes, to restore the planetary nitrogen, and
$0 on., : '

Qur resistance to disease, our susceptibility to disease, the severity of the symptoms caused by disease
are all reflections of our evolutionary adaptation into an available niche,

For an instance, there are in the United States some 25 deaths a year from botulism poisoning, It’s
obviously fortunate that betulism is not a contagious disease. Of course, this is not just due to good
fortune. If botulism were a contagious disease, the human specn:s could mmpiy not be what it now is.
Qur ancestors would have had to find another niche.

The NIH guide_lines ware conceived to cope with the perceived immediate medical hazards of recom-
binant DNA research. As such, I believe their authors ¢did a commendable job. They rank ordered the
hazards they envisioned and then, in a pattern of graded risk, imposed a graded set of containment
provisions commensurate with the estimated risk. But it’s clear that the authors of the guidelines did not
consider the transfer of genes across species, the intreduction of guantum jumps in the evolutionary
process, to be of any hazard unless one could specifically pinpoint a gene of known toxicity,

Thus, any DNA fragment from any invertebrate can be inserted into the E. coli organism under the
P-2 canditions that were described by Miss Randal and into the ordinary K-12 coli, Any DNA fragment
from any embryonic form of a cold-blooded vertebrate can be inserted into the coli organism under the
same conditions. Any DNA from any source that has been previously cloned and is not known to code
for a toxic agent can subsequently be grown in the coli organism under the same mild conditions. -

Consider for a minute what’s implied here. The DNA from an insect or an echinoderm can be cut with
a restriction enzyme into some twenty or thirty or fifty thousand frapments. Each fragment contains
some generally unknown cluster of genes. With another restriction enzyme, one can produce a different
set of twenty or thirty or fifty thousand frapments. Any.or all of these fragments can be inserted into coli
and grown up into a clone, Somehow it is presumed that we know a priori that not one of those clones
will be harmful to man, or to.our animals, or to our crops, or to other microbes on which we unthink-
ingly rely. I don’t know that and what bothers me is I don’t know how anyone else does.

Even more, this echinoderm DNA, for instance, may:be prepared-from organisms collected from
_nature, that live, perhaps, on a coastal shelf, Such organisms are surely not sterile preparations, They
have their own, usually unknown, coteri¢ of assaciated microbes and parasites, which caninclude those
deposited on the coastal shelf’ by our waste disposal systems as well as more indigenous forms.
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When the DNA of the echinoderm is prepared and cloned, one will inevitably prepare and clone in
some small proportion the DNA of these small companions. That these small companions might in-
clude the spores of deadly bacilli or the viruses of human waste seems to have received scant thoughe,

More broadly still, we and all higher organisms live, metapherically, immersed in a sea of micro-
organisms with which we have, of necessity, intimate contact on the metaboliclevel. Asfarasis known,
we do not have interactior: with the microbial world on the genetic level. And it might be that higher
organisms have elaborated specific mechanisms to prevent such interactions — to prevent, for instance,
the conceivable dissemination of human ‘viruses through the microbial substratum. Might the human
introduction of genetic discourse between higher organisms and lower in time lead to such unforeseen
and unfortunate consequences? I submit that we do not know. .

The guidelines reflect a view of nature as a static domain, wholly SubjcCt 1o our domlmon They
regard our ecological hiche as wholly secure, deeply insulated frem potential onstaught, withno chinks
or unguarded stretches of perimeter. I cannot be so sanguine. How secure is our niche? In simple truth,
just one, only one, penetration of our niche could be sufficient to produce a calamity. Such a penetra-
tion could of course arise in nature without our intervention, and it may. But these innovations may
significantly increase the base from which such a penetration may come.

I think there has been 1nadequale apprematton of the fact that we are here concerned with potentlaily
irreversible processes. Living organisms, if they find a suitabie niche, are self-perpetuating and, even
more, are subject to their own future evolution wholly beyond our control, This is a novel circumstance
in the history of man-derived hazards. If DDT or fluorocarbons prove to be unfortunate, their manu-
facture can be ceased, and, in time, they and the bazard will vanish. Once released, self-propagating
organisms will be with us, potentially, forever. A new pathogen need be created literally only once to
cause-uatold harm, )

In fairness to the proponents of the guidelines, they will argue that what is proposed may not be
irreversible, that these man-made variants may not be able to compete in nature with the well-adapted
species already present and will die out, Others may argue that these organisms are not even novel, that
means may exist in nature for the exchange of genetic material between higher organisms dand microbes
and, to carry the argument one step further, that the reason we have no evidence for such exchange is,
again, that such orgamsms always die out. - .

And lastly, they may argue that even if we should somehow gencrate a. dangerous organism, we now
know how to cope with and restrict disease and it could not become a major threat., All of which jist
might be true. But we don’t really know.

To sum up, what I'm saying is that in my view we lack the knowledge, both the scientific knowledge

and the knowledge 10 assess the social hazard, to be so confident that the development of this tech-

" nology will not lead by inadvertence or design to truly grievous calamities. In the absence of evidence to

the contrary, I suggest that we are creating by these means novel self-propagating organisms. In view of

the magnitude of the potential dangers they pose, 1 believe that we should take every possible pre-

caution to exclude them from our biosphere while, at the same ume seekmgto reap the benefits implicit
m this powerful research.

I said once before that if we accept',th'e'se guidelines and nothing untoward happens, we will owe more
to good fortune than to human wisdom, We might be lucky. Our niche may in fact be more secure than
we know or have reason to expect. But I'd rather not gamble with these stakes and it's not necessary.

MODERATOR RANDAL: 'I'hank you Dr, Sinsheimer.

‘I wonder if I can exercise the moderator's prerogative here by asking the first question: You said it
isn’t necessary, and I've wondered about the possibility of using alternative technologies to arrive at
some of the same research information. To what extent hasthat been considered and to what extent is it
possible? I would like to hear what you have to say about it and what anybody else on the panel wishes
to say, and then we'll get-on to the formal part of the question period. .

Dit. SINSHEIMER When I sald it was not necessary, what I meant was three thmgs One that all -
this work could be done in maximum containment, P-4 type facilities,

Second[y, thar. at least the possﬂ:uhty exists for doing’it in orgamsms less intimately assoclated with
man than a species of coli. .
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And, thirdly~-the point to which you refer—at least some of the benefits which are proposed might
be obtained by alternative technologies, not all of them at this time. That is, there are certain kinds of
experiments, of which I cannot conceive at the moment, for obtaining the same information.

But, for instance, in terms of benefits of producing compounds in microorganisms (such as hor-
mones) using them as factories, alternatives could exist in the way of straightforward chemical synthesis
or even synthesis with subcellular systems, such as ribosomal systems Wth]‘l would noa involve the
hazard of incorporating the genes into {ree-living organisms,

MODERATOR RANDAL: Thank vou, As a followup on that, | have wondered, for example,
about one of the scenarios that is very often discussed in this whole area, the possibility of endowing
{food crops with the capability to work: with nifrogen-fixing bacteria from the air. The other day I was
doing some reading in agriculture, and I discovered that there are well over a thousand nitrogen-fixing
plants, ranging from small feod crops to large forest trees, that already exist in nature but that nobody
has bothered to invest in, in an intensive way, to make them commercial and practical. [ am wondering
if there are a lot of scenarios like that around so that if one goes forward with the DNA recombinant

“thing in this area, one might also want to look at these alternatives.

DR. SINSHEIMER: It is primarily an economic kind of question as much as any, and one would
want to-work through it. There are a variety of scenarios that have been propesed. Stitl others are 1o
develop existing strains of organisms which can fix nitrogen into sort of super-preducers of nitrogen to
the degree that each farm might have its own fermentation system for producing fertilizer rather than
putting the capacity for Na-fixation into plants. There are, in other words, a variety of ways one might
think of going about the problem; which would be the most practical, either in technological or eco-
nomic terins, probably couldn® t be defmed at r.hc present ume But certamly one could pursuea vanety
of approaches,

MR. GUDE: I have a question.
MODERATOR RANDAL: Yes, Congressman Gude. o
MR. GUDE: Dr, Singer, in regard to this strain of E. coli, which the guidelines provide should be

used or could be used in experimentation, is it known, as far as the genetic structuse of this strain is con-,

cerned, specifically where the ability of this organism is to maintain itself on its own or to becéme hardy
and able to live in a hostile environment? Is that well known enough so that in experimenting with its
genetic structure you couldn't possibly endow it with powers to survive under more hostile circum-
starices without realizing it? I mean, is that specifically known, where the hardiness lies in the organism?

DR. SINGER: I might say that the strain itself is not a hardy strain.
MR. GUDE: I am saying; can you not endow it with hardiness unknowingly? :

DR. SINGER;: Clearly, one of the things that one is worried about in this whole situation is that you
would change the properties of that cell, and that is one of the things that you might do to it. That prob-
lem is very specifically recognized in the guidelines by the requirement that, when you have inserted a
foreign piece of DNA, you must continuatly check the properties of the cells to be sure that they have
not changed in such a manner. You must continuously check that those properties, which assured you
to begin with that it wasn’t likely to be viable outside of the laboratory, remain with it. That is a possi-
bility. I think it’s a remote one, but a real one. And I think the guidelines are responsive to that.

There is no other orgamsm in the world that we know as much about as we know about this pamcular
single cell. And it can bé manipulated almost at will in terms of its properties, even without putting in
foreign DNA. So one is comfortable with the fact that you can follow 1ts prnpertles and measure the
kinds of parameters that you need to measure for this purpose. '

MODERATOR RANDAL: Maxine, one of the things that I think troubles a lot of people is that,
whereas one expects that a scientist working in a laboratory will be very cautious'and so on, restriction
enzymes are not terribly expensive, and it’s quite possible that a relative amateur could avail himself or
herself of this technology and simply pour the contents down the sink, or whatever. To whar. extent do
you think that anything could be done to control that potenual hazard?

DR. SINGER: It's true that restriction enzymes are mexpenswe to buy, although most of the ones
that you buy are not very good. It's also relatively simple to make them. People have also said that it is
relatively simple to do a recombination experiment. That’s really misleading in many ways. If you have
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alaboratory that's équipp’ed with several hundred thousand dollars worth of equipment and if you have
some years of experience in the technical manipulations, it's not adifficult thing to do. Idon™t think that

one can realistically say that an amateur cauld walk into a garage and carry out these experiments. [

‘think that's just not feasible. -
DR. SINSHEIMER: Could I comiment on that?
MODERATOR RANDAL: Of course.

DR. SINSHEIMER: I think that it’s not that hard to
harder to know what you've done, | would agree. To pro
te figure out what they were is much harder. But to actu
difficult,

s

do recombinant DNA experiments. It's much
¢ that you had made recombinants, and to try
Ily make them by these techmques is not that

And with regard 1o the restriction enzymes, they can be purchased inexpensively, Itis true, of course,
they can be made. That takes a more sephisticated arrangement than buyirg them, obviously, And it
seems to fe that ope thing one.might want to consider af some point is whether one should license; for
example, the sale of restriction enzymes as we do the sale of radioisotopes.

MODERATOR RANDAL: We will turn to & question from the floor. This is one for Dz. Singer. It

says: “If safeguarding the public health has been centra)
the recombinant DNA advisory committee of the NIH

advisory committee, as published in the Federal Registes
state of knowledge and technology regarding DNA recc
ferability to other organisms; and {2) to recommend pr
spread of specific DNA recombinants and the possible
and to recommend guidelings on the basis of the researe
committee is mandated as a technical committee establ

The second part of the question—this gets a little m.

_ DR. SINGER: Why don’t we do the first part first.

MODERATOR RANDAL: Fine.

DR.SINGER: The committeé, as l understand it, has
ment of guidelines and one of which was to foster the acc
in devising guidelines. It was nevertheless necessary to i
having all the knowledge that one might want. And, the
that they therefore decided to proceed wuh the developm
governance on th1s waork.

They have announced, I believe, the availability of m

studies that were mentioned. It's my understanding th
' number of applicants who are willing to undestake tho

There are, to my knowledge, only very few contracts wh

reflects the very small number of takers that they have

MODERATOR RANDAL: The second part of the gu
protection against the unprecedented hazards of this new

‘tary ‘only,. (2) are unenforceable, (3) do not include pri
(4) encourage proliferation in popular areas of campus

population is relatively dense with graduate students—
permit high.school students to pursue this research.”

Some of those we just discussed, but has anybody an
- DR. SINGER: For the first part, I would say again, as|

we do not in fact know that any of these agents would be
talk always about a potential hazard. And rephrasing it

NIH assumed responsibility for their grantees and cont
- pear to have deemed appropriate, Thete has been indicat]

agencies or the Congress would be interested in undert
regard, but only the NIH has, to this date, done so,

There was a hearing in May of 1975 held by the Sen
specific actions have come from any of that.
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to the development of the guidelines, why has
gnored the original mandated purpose of the
of October, 1974 {1} to investigate the current
mbinants, their survival in nature, and trans<
grams of Tesearch to assess the possibility of
hazards to public heaith in the environment,
h results™?” The question goes on to say: “The
ished to look at a specific problem.”

ore complicated.,

several charges, one of which was the develop-
umulation of information that would be useful
ave some guidelines governing work prior to
refore, they proceeded. It's my understanding
ent of guidelines in order to have some kind of

ney on & contract basis for doing the kinds of
at they have not been very successful in the
s¢ contracts, and that has stood in their way.
ich are actually in process. But primarily this
had for that.

estion is: “Youindicate that the gundelmcs are
technology. Yet the guidelines (1) are volun-
vate, military, and national security sectors,
and communities”-—I guess this means where
I can’t read the other word—"and (5) would

y comments on that'?

I said before, that one must be very clear that
hazardous. That’s nurber one, So, we have to
that way, I would say the following: That the
ractors and staff in a manner which they ap-
on, at various times, that other governmental
aking a serious development of pelicy in this

ate Subcommittee on Health, but, in fact, no
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1 share the questioner's concern that we don't have guidelines governing work by private industry
and by private funds, and I would hope that we are on the way to having that, [ certainly am not going
to defend the fact that we don't have it. It’s not clear to me, and it's, in fact, interesting to me that, in
spite of all the discussion, we haven't moved any further than we have and that only the NIH, within
the whole government structure, undertook responsibility to develop anylhing,

MODERATOR RANDAL: Yes, Dr. Poilack.

DR. POLLACK: Just apropos the question of enforcement versus veluntary compliance, it seems
to me that this meeting is valuable because, to the extent that enforcement will make any sense, it will
have to make sense on as large as possible a governmental sca]e hopefully international, but certainly
national.

1 work in the state of New York, and it’s obvious that my colleagues cross state lmes Sotne are in
.Connecticut, some are in New Jersey, some are in drug companies, some are in s1ate institutions, some
are in private, and some are in governmental institutions of the good sort, I suppose. On the question of
enforcement, I think that it’s'an ordered set which we have to consider, first information and then en-
forcement. If we consider it the other way around we have a serious problem of a different sort, a
political sort.

MODERATOR RANDAL: One of the things P've wondered about, for example, is a few weeks ago
when Dr. Boyer and his colleagues announced some resulis with DNA recombinants, his institution at
the same time applied for a patent on that technique. The guidelines apply to an academic institution
and the club that is held over the institution is its funding, of course. And I had wondered if sufficient

"money were generated through the patent, if then academic institutions might be free 1o ignore the
guidelines if they wished to do so. I'm not saying that it might, but it’s something I've wondered about.
Does anybody have any comments on that?

DR. POLLACK: It seems to me like a patent which some physsc;sts obtained secretly in the late
forties for werk on the atomic bomb. The more important question is: What does the government do
with the developed technology? That patent Is worth no money, although it’s a great honor, becanse the
work is obviously restricted by government-Jaw. I think the same parameters of regulauon apply here,
but patents are really a separate and not scientific quesuon at all.

DR. SINSHEIMER: In that regard, Judy, I don’t know about some universities, but it really doesn’t
need that large a resource to undertake this kind of work. T would say a laboratory with--Maxine sug-
gested several hundred thousand dollars; I'd be willing to de it with a hundred thousand—could set up
to do this kind of work. And T could well envision smajl entrepreneurs doing this more or less on their
own, and such enterprises obviously would not be bound by the existing guidelines.

DR. SINGER: I think it’s probably quite clear that all of us really agree that we need ways {o Gontrol
this research wherever it is carried out. T'don’t think that is a matter that we disagree on at all. Ttried to
indicate what is going oninan attempt to find the proper way to provide controls on work that is funded
by private money.

If you don’t mind though, I wenld inke now to take a bit of an opportunity to respond to some ofthe
thinigs that Dr. Sinsheimer said.

MODERATOR RANDAL: Please do, and then we'll get to our next two speakers.

DR, SINGER: I think it*s important to recognize that implicit in what Dr. Sinsheimer said is the
acceptance of the notion that experiments cught to proceed, Really what we're talking about is what the
guidelines ought to look like. He mentioned that he thought that all experiments ought to proceed in
maximum security conditions. That would mean essentially upgrading recommendations in the guide-
lines. But I think it’s alse ctear that Dr. Sinsheimer, as well as many others who are eritical of the guide-
lines, make distinctions between experimeats. And there are some experiments which we all agree are
not hazardous. So, it's important not to make sweeping statemerits about all the experiments. Ex-
periments which involve DNA from organisms that are known to exchange genetic information in
nature are widely agreed not to present any specially unique hazard when done in the laboratory,

However, it Is true that Dr. Sinsheimer makes a unique argument when he is concerned about evolu-
tionary problems, and he has been the chief spokesman for that particular concern within the scientific
community and in public as well. But I think, Bob, that I'd like you to clarify a few things with that
argument. You talk about the evolution of complex orgamsms And, while you didn't spectﬁca]ly say
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$0, the implication seems to'be that youthought that recombinant DNA experiments could resultin the
alteration of the evolutionary process as regards complex organisms. In trying to think through the
mechanisms by which that might occur, they are not at all clear to me. 1 can understand about bacteria,
but very specifically, for the implication for the cvnlutmn of compiex organisms, I think it would be
useful if you could amplify that for us:

DR. SINSHEIMER: Let me give a two-part answer to that. 1 really wasstill referring in large part to
microorganisms and to the fact that you might change these so as to make them into vectors for viruses
that grow in higher organisms and se on, and that obviously would have an effect on the higher
organism.

The other point whlch Itouched on—I didn't think T made a large point of it—is that Tsee no reason
to believe that in the future recombinant DNA technology would be restricted to microorganisms.
There is no reason to believe it could not be applied to-invertebrates, ro vertebrates, and as you said
catlier, even to man. And, indeed, as we know, some of the current experiments are pointed in that
direction, experiments we haven't discussed here today which involve the use of oncogenic viruses as
yectors. Experiments have been done in the opposite direction to those we have been discussing—genes
from prakaryotes have beer: put into encogenic viruses as vectors and then inserted into animal cells.
That's another class of problem that we aren't really discussing today. But that potential clearly exists,
and that's what [ had in mind.

MODERATOR RANDAL: Dr. Smshelmer perhaps you would tell the audience what prokaryotes
are. 1 think a lot of our audience don’t understand the language and perhaps don’t understand the term
“ancogenic™ either. .

-DR. SINSHEIMER: I'm sorry. I was referririg to experiments in which certain viruses known to be
tumorgenic, oncogenic viruses such as polyoma viruses, which are known to integrate into the genetic
apparatus of cells of higher organisms, are used then as vehicies for carrying genes into the genomes of
higher organisms, just as some of the viruses that were previously referred to can be used as vehicles for
carrying genes into.the genomes of microorganisms. Some experiments of this kind, wherein genes
actuaily taken from microorganisms have been placed, using tumor viruses as vehicles, into the genomes
of tissue culture cells of higher organisms. That’s a very experimental kind of project at the present time,
and thase cells are merely tissue cuiture cells, They are net whole animals. But that's what 1 was re-
ferring to.

DR.POLLACK: [t’s an important point of fact—and I'm ahout to reveal my ignorance about it—
but as far as I know, while hybrid (animal-prokaryotic) viruses can grow in eukaryotic cells, T know of
no published experiment on transformation by them—-that is, the stablé integration of such a hybrid
genore—in a eukaryotic cell leading to the expression of the prokaryotic gene in a stable way. On the
way to killing the cells, the viruses may express these prokaryotic genes. But, so far as [ know, persistent
expression I8 a branch of this technology which has been successfully inhibited by the gridelines. And if
you know of a situation where that has been published, I'd like to know about it, Maxine doesn't seem
to know about it ither.

MODERATOR RANDAL:T am going to exercise my prcrcgauve to try and pget us back enschedule
and stop the question period for the - moment and ask Professor Pollack if he will speak next and if he
will explair in the course of his talk what the difference is between eukaryote and prokaryote because I
think we’re getting hung up on technical ianguage again.

DR. ROBERT POLLACK: I'm a cell biologist. That is to say, I study eukaryotic cells. Eukaryotic
cells are cells with a defined nucleus enclosed within 2 membrane. The nucleus contains the genes of the
cell strung in groups called chromosomes. Prokatyote are simpler organisms and have no visible
nuclear membrane; hence, this distinction by Dr. Sinsheimer. But more importantly, prokaryotes have
relatively little social life. By social interaction among themselves, eukaryotic cells construct a whole
eukaryotic organism, which each one of us is, from a single eukaryotic cell, the fertilized egg.

So, as a cell biologist, my main interest is in the way that eukaryotic cells interact with each other to
do such marvelous things as make roses and people. I'm engaged in the study of one minor perturbation
of that process of normal celiular interaction; that is, the appearance of a disease in which that inter-
action breaks down. The disease is catled cancer. 1 work with viruses that cause this disease in animals,
and I study those viruses’ effects on cells outside the bodies of animals, 10 try to undcrstand by these
simpler systems how the disease ‘arises in people.
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1 hold a Ph.D. in biology, and obviously I'm not & clinician. I'm a member of the Human Celt Study
Section of the National Science Foundation, and an associate editor of the Jowrnal of Virology and of
the Journal of Cell Biclogy. 1 received a bachelor’s degree in physics. I left physics in the fifties because
of my sense that there was an air of freer inquiry in biotogy than physics, and I'm not really prepared to
give up that sense of freer inquiry for the sake of any regulation beyond what I think is sensible.

I've done no work on recombiant DNA at all, nor do I plan to do any, nor do I plan te have any
done in my laboratory. [ hold no vested interests or patents in this work. My interest in it arose at a very
early point in the development of this technology. In 1972, while ] was a staff member of Cold Spring
Harbor Laboratory, [ was asked by Paul Berg, David Baltimore and James Watson to help organize a
meeting, which Maxine Singer alluded to, in Asilomar, to discuss possible hazards of some new tech-
niques for the study of tumor viruses, including restriction enzyme ligation and plasmid amptification
of DNA sequences. The proceedings of this meeting were published by Cold Spring Harbor as the book
Biohazards in Biological Research, which 1 helped edit.

Now, although I was not involved in this research, they asked me to organize this meeting as a re-
sponse to my personal apprehension in the summer of 1971 that unrestricted research on recombinant
DNA of tumor viruses might be dangerous And rather than argue we ali agreed that it was necessary to
have a meeting to get these fears out in the open..} bcheve that was the first meeting of a sort, of which
this is the latest one. :

The moratorium on certain aspects of this research, the NIH guidetines, and the current consider-
ation of the degree to which they should have the force of law alt foliowed in time. I think it should be
clear to you-all that there is a basis of a conflict of interest in all of these hearings. 'm here now moreasa
member of the audience than as a purveyor of this technology. (Those of us who can read the research
papers must be suspected of a conflict of interest: Otherwise, why would we have taken the time 1o learn
that tedious terminology?) Nevertheless, you'lt have to have a minimal amount of trust that we can
differ honestly on this question and that we are not merely arguing from gur pocketbooks. At least in
my case I'm not.

Now, my first opinion. Recombinant DNA research is worth doing. Ithmk that has to be said first;
and one has to ask that of everybody on such a panel, Qur current lack of knowledge about fundamental
life processes is indisputable, and this ignorance centers about our inability to study the way in which
genes are activated znd inactivated as part of the normal processes of embryonic development and
normal differentiation. Gene amplification has no substitute as a probe for understanding these pro-
cesses. And here it differs from the use of this technology for the production of hormones, for instance,
which, I agree with Dr. Sinsheimer, is a substitutable technology.

But there is an underlying reason why gene amplification has no substitute as a probe for understand-
ing differentiation. That is that the vast majority of the DNA of any higher organism is silent and wnex-
pressed and therefore unavailable for classic experimental genetic manipulation, -

To understand the regulation of gene expression, we require a knowledge not only of the DNA of the
genes themselves, which we might obtain by alternate technologies, but also of the DNA between the
genes. These sequences exist. They carry information, They are-sequences coding not for products
which we can assay biochemically, but for addresses, information needed for regulation. We cannot
study this regulatory DNA by classic genetic techniques. We can only clone it out directly through
recombinant DNA plasmid amplification,

My second opinion: We will remain ignorant of the mechanism of action of certain diseases so long
as we remain ignorant of the mechanism of regulation of gene expression. To give two examples of cur
current ignorance, consider; we have 1o rely upon injection of vaccines into & person in order to stimu-
late the immune response apainst a disease-causing agent..We do this because we have absolutely no
idea how to directly stimulate the gene or genes coding for the immunoglobuiin molecules that could
directly interact with the offending agent and eliminate it. .

We are ignorant of gene control processes in higher organismsin general, For instance, a tumorand a
normal tissue shared their common origin from a single fertilized egg cell. So, it must be a failure in
normal regulation of gene expression, no matter what the initial cause, viral or chemical, which yields
the tumeor. This approach to cancer research critically depends on being able to analyze the regulation
of gene expression in mammalian cells. Indeed, 1 cannot think of a biomedica? problem for which in-
formation would not be‘forthcomin_g from the technology of _gene' amplification,
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Third opinior: The Natieral Institttes of Health guidelines for recombinant DNA research are
workable with the cooperation and education of persons responsible for the research. Education and
cooperation do not come without effort. I believe it's the purpose of this meeting to decide to what ex-
tent that cooperation can came without compulswn and to what extent compulsion of 4'legal sort is
necessary.

Minimally, the effort necessary includes a commitment 1o open our discussions about proposed
work to the general public and a commitment to take seriously the restrictions on free inquiry that are
imposed by the acceptance of any guidelines, That is, it doesn’t make any sense to say you accept them
and then not really work as if you did.

Opinionr among scientists as to theeffectiveness of thc guidelings is divided. I believe that work wnhm
the guidelines wili be safe, That is, when one works with sufficient physical isolation and when one’s
plasmids are in an E. coff of sufficiently suicidal genetic makeup, then one can reduce the probability of
recombinant DNA molecules entering the environment to as low a probability as one wants. Obviously
the variable is funding. How much will you — the Congress — spend to do this?

Indeed, in their dependence upon physical jsolation and upon the fastidious, svicidal nature ofthe
organism carrying the recombinant plasmid, I think the guidelines have been designed premseiy to
take into account the absence of an assay for the risk at hand.

Currently the guidelines are advisory and therefore it is up to each scientist who chooses to abide by
‘them to:convince those scientists who don’t that they must, and to convince those who are against ail
work to permit work to be done within the guidelines, This constant need to convince is a great strain on
all concerned, and it's the main reason why I'm here.

I am aware of a concern that scientists as people must be self-serving and must be expected to argue
only for those guidelines that are in their own selfish interests. I cannot see how this is the case, given the
intense disagreement I observe within the scientific community. That is, we're all scientists; we're all
trying to get information out of this technology. Yet we differ one to the other rather aggressively in our
opinion about what should be done. While ] am, in fact; disturbed by the intensity of these arguments,
I am convinced that they indicate at least that scientists are behaving in a democratic way, as responsib[e
citizens in this case.

. This need to convince one another introduces a kind of inteflectual hazard which is different from
a biohazard but which te my mird is equally disturbing {0 all stable kinds of research,

Because I believe the guidelines to be adequate, and because I do not wish to see the period of self-
enforcement prolonged any longer than necessary, I have come to the conclusion that the guidelines
should have the force of law, with requirements for the handling of radioactive material as a model. The
guidelines are workable and effective, 1 think, but also T believe they are necessary, to relieve practicing
scientists of the constant need to pass quasi-legal judgment on each other, a process I find to be in-
herently painful, non-scientific, and certainly mere destructive to free inquiry than the guidelines them-
selves would be if they were law.,

My final opinion:‘The radioactive materials law, at’'least in the State -of New York, the one I'm
familiar with, is based on the Geiger counter, which detects radioactive spills by detection of the emitted
radioactive particles. We have no equivalent counter for biological hazard. In fieu of any counter to
assay biological hazard, the guidelines have provided assays of physical and biological containment.
Thercfore, they operate under the tacit assumption, that the risk, whick is unknown, is likely to be
proportional to dose, which is known.-This seems sensible to me.

"However, making the assumption that risk is proportionat to'dose implies that you accept the idea
that a big dose of any novel organism is intrinsically more dangerous than a little one. As such, facilities
that generate big doses——that is, large volumes of bacteria carrying recombinant DNA—are the facili-
ties most likely to provide a risk to the public. Since such large facilities are likely to be industrial and
since they are not dikely to be supported by federal or state grants, any proposed law shouid apply across
the board to all facilities independent of their support and independent of their purposes.

~MODERATOR RANDAL: Thank you. Dr. Cavalieri, may we hear from you before we go or with
some more questions?

DR. LIEBE CAVALIERE: I have been involved in molecular biological research for 25 years but I
am not now nor do T ever iitend to carry on laboratory investigative work in the field of recombirant
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DNA. 1 feel that this group wilt be interested in the broad issues of recombinant DNA technology.
Therefore, my $tatement will not concern itself with the immediate details of the NIH guidélines,

The issue of recombinant DNA and its inevitabie consequences for genetic engineering can be
brought into proper perspective if we consider that research on recembinant DNA molecules has
brought about a scientific revolution which will eventually have profound societal effects when the
results of the research become technological realities. We have had a number of scientific revolutions
in the past. An example is the work of Fermi, who showed in 1933 that nuclear fission was possible, We
know only too well the conssquences of this knowledge. The laws of heredity which were forumulated
by Mendel in the last century revolutionized biological research in-this century. In the last two decades
Mendelian genetics have been formulated in melecular terms, This formulation provides the basis for
recombirant DNA technology. Recombinant DNA represents the infancy of a revolution. It provides
us with the tools for future genetic manipulation. I would emphasize that there is hardly any aspect of
biology which is more fundamental than this.

The power in.our hands now is unquestionably awesome. I will not deal with the immediate potential
hazards, but they do exist as you've heard stated here several times, Uncertainties exist—fundamental.
uncertainties such as what happens to the enfeebled E. coff bacteria now in use when a new plastmid is
introduced into it. Will it survwe" Will it become less enfeebled and therefore potenl;ally more
dangerous?

Recently Dr. Stanley Falkow, Professor of Mlcroblology at the University ofWashmglon School of
Medicine, an expert in medical microbiclogy and a major contributor to the NIH guidelines, expressed:
the fear that someday a recombinant E. coli might be made in the laboratory, perhaps inadvertently,.
which could multiply in our drinking water. Stop and think about the implications of that for a
moment. E. coli is a human pathogen, [t can cause and spread disease. At present E. coli can live in
water but it cannot multiply there. Imagine giving it the ability to multiply in the water supgply. This
would amplify enormously its disease potential. New organisms such as this can and very llkely will
be made.

1 think it’s imporiant to recognize that rccombinant DNA techniques are not likely to remain in the
laboratory for long, but are already on the way to becoming one of cur many technologies. What is the
basic character of any technology? First, it is always proposed as an “advance” in the short run But we
know all too well what happens in the long run. Witness insecticides, artifical food colors, hormones
fed to cattle to fatten them, and so forth. . ':

By the time the ill effects of a technology become appareat to all, the technology is usuatly so en-
srenched in.our economie life that it cannot be reversed, and it becomes necessary to create additional
technologies to alleviate the damages of previous ones. For example, we are now trying desperately to
cure cancer, which in the main is cansed by man-made chemicals introduced into the enviconment, as
the NCI has shown. That is, instead of preventing cancer by eliminating the carcinogens, we are trying
to find a way of co-existing with them to keep our disease and still survive. If the problem weren’t so
serious, we could laugh at these activities which have the aspect of a circus.

Technology tends to have its own memenium, to become increasingly divorced from human needs
as it is in many cases where recognized deleterious products continue to be manufactured for economic
reasons. Thus, technologies represent ever-widening and endless circles of human endeavor, leading
eventually and inevitably to a complete separation of man from his natural environment. As Rene
Pubos has pointed out so well, we will one day scon be able to stay locked up in our houses and by
interactive television brlng the outside world inside, including ersatz food exotlc odors and scenery,
et cetera,

In the case of recombiﬁam DNA, the already visible connection between the present research and
Tuture technoiogy means that the scisntist can no longer really assert that he is responsible for his
seience only, that he is not responsible for what happens after his results are i the public domain. On
the contrary, he must recopnize that we live in a technelogical society where decisions are made many
times on the basis of sheer momentum with very little thought or planning,

It has been argued that DNA technology will yield social benefits, The only immediate benefit is the
advancement of knowledge concerning how genes function. Is this knowledpe useful? The simplistic
answer is yes. But it is not at all clear to me that this answer is yes in the broad context of the other
implications of the research. For the moment, I suggest that we learn more about gene function in a
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safér manner, using more classical approaches which will provide answers 2s they have been doing,
aIthough perhaps at a slower rate. .

And let no one fool you; we can get answers to lmpurtant blologlca] questlons without recomb:nant
DNA tcchmques The other proposed benefits are strictly long-range hopes. These include curing
cancer and genetic diseases as wetl as mopping up oil spills, to mention a few.

T've heard scientists testify that to stop research on recombinant DNA would amount to stopping
progress toward a cure for cancer or heart disease, These are irresponsible comments which only con-
fuse the real issue.- Furthermore, they invite a public backlash against science in that people are en-
couraged to expect medical miracles in recombinant DN A research, Such hopes are a]mast certain o be
dashed. -Indeed, no one can predict when or how a cancer cure will be achieved.

I'l"hls.brmgs us to the benefit/risk factor which has been discussed here already, If research into re-
combinant DNA is.permitted to continue under the present conditions, successes will no doubt be
. achieved which will invite applications to plants, animals, and even man. Still the unknown dangers of
laboratory accident and human misjudgment will haunt the enterprise.: We are talking about making
new organisms;.new life forms Do we want to attempt to make new plants for food in the face of these
risks?

Who decides whether we like the taste? Who decides whether we ever: need more food? The ansiver,
“to feed the starving peoples of the world," is pure sophistry. Can we ever hope to feed an ever expand-
ing population? Do we want to alter cattlé so as to increase the yield of milk or beef? Do we want to
attempt to increase the general level of human intelligence by manipulating human genes, say, in
embryos? Who is to choose and by what mechanisms are the future decisions to be made?

: What we are talking aboul is a re-evolution of life on our planet, One does not have to be a biologist
to know that evolution involves literally an-infinite number of variabies whose manipulation by man
could easily upset the balance which has taken eons to achieve. Besides, we all know that the variety and
complexity of the life already on earth stagger the imagination. We have more genes on earth already
than we can begin to exploit. The idea of creating new and better oneg is presumptuous and profane,

I'd like to close by making a specific suggestion. In 1973 Senator Mondale introduced a resolution
into the Senate. I quote from that: “To establish a two-year study commission with 15 members ap-
pointed by the President from a broad variety of disciplines. The commission would study the ethical,
social, and lega} implications of advances in biomedical research and techirology. It would make full use
of relevant studies conducted by other public or private groups. After two years, it would report its
findings and conclusions to the President and the Congress. Its final report would include such recom-
mendations for action by public and private bodies and individuals as it deemed.advisable,”

" Vice President-elect Mondale is now in an excellent position to implement such a commission.
In the meantime, T suggest that recombinant DNA research be limited to a few research centers operat-
ing under strict government inspection and control. [ suggest that only a limited number of problems
be investigated, namely, those which would answer specific questions concérning potential hazards.
Experiments involving a crossing of genetic barriers should be banned. We should act before some
catastrophe is upon us, Otherwise, we will beforced to rush precipitously into corrective measures and
legislation; severe curtailing of research would follow almost inevitably.

I suggest that we would regulate genetic technology more equitably and more suceessfully if we
start now to evaluate its social implications and to monitor its development accordingly.

Finally, I'd Iike to point out that research on hoof and mouth disease, which causes fatal illness in’
cattle, has been successfully limited for years to a P-4 laboratory on Plum Island. The cattlemen think
it’s important reseafch and should be carried on but under conditions which will not jeopardize their
cattle. Are we humans not to be permitted the same kind of protection?

MODERATOR RANDAL: Thank you very much, Yes, Dr. Pollack?

DR. POLLACK: [ would like to speak to two things Dr. Cavalieri said. Perhaps my objections are
based entirely on ignorance, but it seems to me that if you ban experiments crossing genetic barriers,
you ban the production of.all vaccines, especially flu vaccine, which is a recombinant between a pig
virus, a human virus, and-a chick virus, And it seems to me you pretty.much ban all biomédical research
if you are clever about interpreting such a restriction. So, I think this is a good example of what Dr.

7




G2y

Sipger would call a sweeping statement. It would sweep out more than I think moest pecple would like
to see swept out. The second is thatas [ understand the nature of research, 1 am reminded of a statement
1 believe of Winston Churchill’s with regard to democracy, that it is the worst form of government
except for all other formis.

Basic research—that is to say, undirected research—that istosay, free inquiry-— is-the worst possible
way to protect yourself from the dangers of the unknown aspects of nature, but there is no other way
that 1 know of to get answers about how nature works. And fundamentally, this is an existential prob-
lem. Thereis no way you can do this in a risk-free way. The question is whether you will share the risk
with society at large or whether you will be asked to be given a privileged position and risk the popula-
tion at large without accountability. But [ think it's a will-o™the-wisp 1o say that there is an alternate
risk-free way to get any answers out of nature,

DR. CAYALIERY: Can I respond to that?

DR. POLLACK: Go ahead,

DR. CAVALIERE: I'd like to sharpen that up a little bit. Most scientists are also puzzle solvers.
That's what we do all the time really. And most of our work is neutral. Problem solving is quite another
thing, Specifically, if you set about to construct a gene to study this or that, you know what you are
doing. You know, for example, that you are going to cross a genetic barrier, You know all of the ques-
tions. Tt's that you have set about to solve. And it's here where 1 think we should nse some intelligence
in making a decision. [ say that we don't have to curtail freedom in scientific inquiry. Most of us, as |
said, are puzzle solvers in the first place, and we can find out all we want about nature, And so Tam not
making the sweeping statement that we will all be out of business and that our intellects will disappear.
But when it comes to solving problems, then I think we had better be very smart about it and decide
whether we want to attempt to solve the probtem.

You can bring up all the benefits you want, but [ think the overriding concern is that, as Bob
Sinsheimer has said, when you run the risk of messing up future evolution, you've got the biggest
- problem you can think of. And-to be able to make insulin, for example, pales into insignificance.

MODERATOR RANDAL: We have a targe backlog of questions from the audience. So, lam going
to concentrate on those for a little while. This questioner says that he isn't necessarily interested in
specifics but is interested in the philosophical aspects of the following. He or she says: “As you may
know, a uniform patent policy may be introduced in the 95th Congress to deal withk patents coming
from federally funded research and development, There may be studies of the Freedom of Information
Act in terms of promoting ititernational R&D involving povernment and industry. Therefore, what is
the level of foreign work in recombinant DNA? What is the level of multinational work? And is the US
involved through government or industry? Furthermore, assuming that US industry $ecomes involved
in multinational DN A work, how couid the Freedom of Information Act, et cetera, be applied? In other
words, should industry be required to report its level of work to the government or an international
agency?’ And this is for anyone on the panel who wishes to sackle it.

Maxine.

DR. SINGER: T'll take the last part first. One of things that is certainly being discussed in the inter-
agency committee that is meeting in order to find ways to govern research funded by private money,
and-development as well, is the question of a registry that would include work that goes on both in
research laboratories and in industry itself; And, from sitting in on some of those meetings, I think its
very clear that the question of the registry is one that most people agree on. So, I think that it won’t be
long before we do have a good recording of everything that is going on, at least in this country.

Now, with regard to activities abroad, there are various laboratories all over the world that are in-
velved in recombinant DNA research, and there are rules of various sorts that are either in place orare
being developed to govern that werk. Because of the structures of specific national governments, many
of those rules will immediately be applicable, not only to research situations but to industrial situations
as well. For example, the rules that were promulgated this summer or early this-fall in Great Britain
govern wark of any kind that proceeds in Great Britain. The same will probably be true, forexample, in
West Germany. In other countries there are still discussions gomg on, and it's less clear as to the precise
mechanism that will be used.

In additicn, there are scveral mternauonal orgamzatlons thai have spemﬁcally congerned thcmselves
with the problem of recombinant DNA research, with the problem of trairing, and with the problem of
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international registries. In particular, the International Council on Scientific Unions, which is a non-
governmental umbrella organization for a whole variety of scientific unions, has established a standing
committee on recombinant DNA. And one of the charges to that committee is to establish a registry
that would be & worldwide registry for experiments that are going on.

MODERATOR RANDAL: Maxine, one thing that I'm puzzled about—in Britain, as [ understand
it, there’s something called an Official Secrets Act that deals with industry, and 'm wondering, if the
British were interested in the commercial promotion of DNA recombinants and their applications,
how one would find out what was really going on in the face of this Official Secrets Act.

DE. SINGER: I think the way the committee there appears to beset up, it isa’t clear how extensively
the information they gather will be available. Presumably there will be some kind of submission to'a
registry, But the committee that devised the guidelines in Great Britain did not function in the open,
as is the custom in the British Government—that is, it is the custom not to have such committees operate
in the open, and they didn't. And there is no indication that their consideratjons of specific research
- proposals will be carried out in the open.So that Idon’t think there is much way for us to know just how
much we wili know.

MODERATOR RANDAL: Let's go on to another question. This questioner wants to know: “Don’t
traditional breeding experiments or inducing mutations create new organisms as much as recombinant
DNA experts do?" Does someone want to tackle that?

DR, SINSHEIMER: No. Tradifional breeding experiments, of course, do promote genetic com-
binations but only by providing new assoriments of the genes within a particular species.

MODERATOR RANDAL: Unless it's between, say, a horse and a doukey, in which case the off-
spring Is sterile.

DR. SINSHEIMER: The obvious thing is that this lechmque permlts crossmg of speczes bamers
That’s just a sequitur.

DR. POLLACK: When ] was a post-doctoral fellow at NYU Medical School in 1966, Iworkedina
laboratory along with a scientist named Mary Weiss who, at that time, to my astonishment, constructed
a viable eukaryotic cell containing chromosomes from both a man and a mouse. Some of you might
have seen that in the New York Times. It got on the front page of the Times at the time. Walter Sullivan
wrote an article about it. That means that for a decade the technology has existed for making hybrid
cells ir culture, This is not a hybrid organism. This is 2 hybrid cell; it's viable. That means it produces
daughter cells that have genes from two species. ] raise this because this novelty in nature was not seen at
the time as a threat to anyone, presumably because these cells are totally non-infectious. They're cells.
They are not viruses or bacteria, What is remarkable is that the construction of these hybrids has led
directly to our ability to map human genes to their chromosomes—and within their chromosomes—so
that now man, rather than drosophila or the laboratory mouse, is, in'genetic terms, the most well under-
stood eukaryotic organism. This extraordinary advance took really less than a decade, Only in the last
five years has it been possibie to stain the chromosomes of mammals in such a way as to localize genes
within one chromosome, making the full force of this technology possidle. And for the understanding
and prediction and possible early detection of, and even pessible treatment of, many inborn errars of
metabolism, many inherited diseases, if's an absolute boon to have the gene map of humans be so
fitiely resolved. This boon derives from a technology which itself includes the crossing of species
barriers. Theres no way one can get around the fact that'a hybrid cell contains genetic information
from two different organisms, in some cases moved into one chromosome. So, I want to point out that
this rather benign and not frightening technology has existed for a decade and is now in use in many
laboratories all over the world without any sign of untoward effects. 1 don't know, perhaps some day
our ecological niche wilt be disturbed by it, but, given our experience here, it is not clear to me that it

. automatically follows that crossing a genetic barrier between mammalian species, which normally
cannot be crossed in nature, automatically is a disaster for any species. I doesn't follow in this case.

DR. SINSHEIMER: I think the distinctton is the obvious one that these cells that you produce in the
laboratory are 'not viable in the long term. They don't continue to maintain a hybrid chromosome set
‘uniess you establish some special conditions that enforce it. They are not free-living organisms.

DR. CAVALIERI: I'd also like to comment that that problem is not a problem really, It falls into the
catégory of puzzle solving, And if anything is going to happen with that technology, now would be the
time to try to lock into that. To map the genes on chromosomes is a perfectly harmless puzzle.
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MODERATOR RANDAL: Our next questioner wants to know if recombinant DNA has success-
fully made protein in the cells of another species. Who wants to tackle that?-

DR. SINSHEIMER: Apparently is the oh]y answer you can give. That is, functionally it does appear
that functionally effective protein has been made in the yeast bacterial recombinanis,

DR. SINGER: It appears that a trait which was missing in the bacteria bas been suppiied by the in-
sertion of yeast DNA_ The assumption is that the protein is being made. But in spite of the fact that the
particular protein that needed to be made is well known and in spite of over a year’s work ina very good
laboratory where people are technically very competent, there is, to my knowledge, no evidence that
in fact the protein has been made. There are other ways that ons mlght explain the success of that
experiment. So, I think, that's really a question that's still up in the air.

MODERATOR RANDAL: Are both of you alluding to the work at California—
DR. SINGER: Yes.

MODERATOR RANDAL —because when [ wrote this story several weeks ago, I asked lhlS
questmn specifically and :was told yes, indeed, this had transpired. But I don't know what “yes”
meant.

Here's another quesuon “There was no real puh!lc participation in ﬂw decmmns going into the
formulation of the guidelines. To what extent did the pancl members feel that the ‘informed consent’ of
the public is desirable or necessary in formulating federal pollcy on récombinant DNA research, or
should such decisions remain in the domain of scientists™

DR. SINGER: I'd like to answer that because 1 think it’s very clear from the hlsl‘.ory of the last three
and a half years that there was never the implication that this was a problem that ought to be dealt
with by scientists alone. !t was clear in June of 1973 that the scientists involved in this recognized that
this was a matter which bad to be put before the public. It was recognized that it had te be put before the
public in [974. Every meeting that has ever been he}d has been open to the public. Every meeting that
has ever been held has been covered by the press, much to the astonishment of many of us.

1don't think it’s accurate to say that the guidelines were devised without public input. First of all,
through the entire development of the guidelines those who were involved in it were receptive to com-
ment by anybody. Anyone who ever wrote a letter had that letter considered, Everyone who ever made a
phone call had the phone cail considered.

Now, it may be that some people who had things to contrlbute didn't realize that they could do
that, But why they would not have realized that is not at all clear. Finally after the draft of the guidelines
had been submitted by the advisory committee to the director of NTH, the director held a public meeting
to which anyone could éome and make a statement or give a written statement. Those statements were
considered at great length by the director, and cértain of the comments were preseated 10 the adwsory
committee with the notion of perhaps rev1smg the puidelines in response to them.

The question of how much public partlmp;_atmn is enough depends on who you are. I don’t think
that ail of us will ever be satisfied that there was enough opportunity on any particular issne-—and some
of us will be right. But [ think there was an enormous effort to collect public opinion. There was an
enormous effort to give that opinion a forum in which to be heard. And there was a very serious intent
on the part of the NIH to listen carefully to that épinion, ’

As I mentioned before, one of the reatly funny things that has gone on in this whole story is why there
hasa’t been action in other forums. Why is it, for example, that this number of years later we're all
sitting here and talking? Why weren 't we talking a year and a half or two years ago? Why is it that the
Congress did not pick up on this issue earlier and look at it? I don't know the answer Lo that, but I think
it's worth thinking about. And I might say at this peint, because it would fit in really; that I think that
Dr. Cavalieri’s suggestion;about a commission is a very useful and a very good one, sAnd I think that it
could serve to inform the: public and the Congress in very important and useful ways about the very
difficult prob]ems that wall arise when some of these technologies become useful for spemﬁc
application, - . -

MODERATOR RANDAL: Thank you. ’ !

‘DR. SINSHEIMER: Could [ comment on that because I was-a partial participant in some of the

" steps, partzcu}arly the ad hoc commlttee that was convened to review the gridelines once lhey had been
drawn up. i
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1 would agree that there was an effort made to involve the public, but I don’tthink it was an adequate
effort. Those meetings, of the ad hoc advisory committee. 1 found-—although 1 was a member of the
committec—unsatisfactory. There was not enough time. There was no time for the committee to ever
discuss the-guidelines among themselves, There was no'time for the members of the committee, after
they had made suggestions, to present or discuss them with the guidelines committee. As far as I'm
aware, the guidelines committee made only the most minor and trivial modifications to the guidelines in
response to the suggestions that were made, [ really dont feel—I have 1o say personally— that thc
process was adequate.

DR. SINGER: Bob, the meetings of the advisory commitiec that devised the guidelines and recom-
mended them have been open. They have, infact, heard anybody who was cver interested in cnmmg and
said they wanted to come.

DR. SINSHEIMER: Maxine, I don't feel that I am very well insulated from the sclenuﬁc process. 1
never knew that committee was holdmg hearings until the meetings in December 1975 in La Jolla were
practically finished. -

DR, SINGER: The mectings were always annoinced.

DR, SINSHEIMER: Well, by some mechanism.

MODERATOR RANDAL: They are published in the Federal Register, aren't they?

DR. SINGER: That’s, right,

MODERATOR RANDAL: But I must say not everybody is a loyal reader thereof. [Laugh!cr]

DR. SINGER: Yes, but prcsumahly if you're interested in making comments then you find out
where the meetings aré and you go in to make your comment.

MODERATOR RANDAL: Let’s move on t6 another question here. This is one for Dr. Sinsheimer.
And it says: “Do you advocate complete government control of genetic recombinant research based on
the model of the Atomic Energy Commission?" [Laughter]

DR. SINSHEIMER: I'm not sure [ would be terribly happy with the model. But therz are two points
that come to mind. I'think it's important that, in that model, we have come in time to the stage where we
have separated the regulatory and what might be called the promoter aspects of the process—that is,
the Atomic Energy Commission and the Nuckar Regulatory Commission are now separate entities. [
think that that might well be desirable here, wherein the NIH is hoth in a sense the promoter of recom-
binant DNA research and at the same time the regulator

To what extent the government should be the regulator I'm not sure, T do think that there should be,
as I think was mentioned by Dr. Cavalieri— possibly by Dr. Pollack—soeme supervision of recom-
binant DNA research within the containment facifitics beyond that given by the scientists themselves.
Again, it’s the same problem that Dy, Pollack referred to, scientists having to regulate other scientists,
which they don’t find a very congenial activity. And 1 do think it is necessary to be certzin that the
guidelines, whether they are in their present form or'a more strmgent form,as 1 wouId advocate, are in
fact carried out with the maxtmum rigor possnble

DR. POLLACK: Oné'sma l pmnt 1think it's only fair to Maxine and to the history of the situation
to say that the NIH invelvement in the guidelines did not arise by a desire Lo be both & promoter and
regulator, but rather because no one else would touch the problem. And now it's perbaps time to have
the legislative branch touch it directly. But at that time it was NTH or nobody,

. MODERATOR RANDAL: It's interesting to me that, as a member of the press who has reported on
this extensively, whoever made the comment that Congress didn’t pay any attention is, of course,
correct, because this was extensively reported in the press.

" Anyway, here is a comment rather than a question, and thcn we'll go on to another questnon, unless
somebody has a further comment. This is someone who is not an American, and it says: *In the dis-
cussion of recombinant DNA research, insufficient attention has been given to the-international
dimension. The United States cannot take effective unilateral action to control the curIOSIty of the
human race nor indeed to secure its survival.”

Here’s a question, This is addressed to Dr. Singer. “You say parties agree on registering mdustry or
multinational work. I am concerned about disclosure. The Washington Postin late November, I think,
reported that industry representatives told the Commerce Department and the NIH representatives
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that: *“We'll register, but, to protect industry’s secrets, we don’t want to be-required to disclose to you
the nature of our work’ —and that is in fact what happened. To your knowledge, was that article in the
Post correct? What is your view on the government having knowledge of the nature of the work, not
just the parties involved?”

DR. SINGER: The story in the Post was certainly accurate, and this is a problem which needs te be
worked on. Clearly just saving that you're doing research is not what any of us think we need to have in
the registry. Nevertheless, as we're all aware, industrial concerns have certain notions about what they
can and cannet reveal aboul the specific work that they'se doing. 1think it's a very knotty problem. Itis
currently being discussed. I think that those people in the interagency committee recognize that simply
saying you're doing work is not going to be sufficient, and they are attempting to devise ways so that
an appropriate and a useful register can be constructed that will be tolerable to industry and in some
way protect their interests as they see it, and yet give the public the information that it may need to have.

I think there are ways to do this. They may be more or less satisfactory. But it is a problem which is
being actively dealt with and one hopes that it will come out in a reasonable way.

MODERATOR RANDAL: Dr. Pollack, you wanted to addsomethmg further. lam gomg toaskall
of you to be brief so we can get to some of the rest of these questions,

DR. POLLACK: If we are writing the legislation now, let me say that the previous time ! sat on a
panei like this 1 was preceded by the represemative of the New York State Pharmaceutical Manu-
factiurers Association, who said that his organization accepted the guidelines without quibble, except
for one small reservation. That is, they would not accept any restriction on the volumes of material
Erown.

[ hope I made myselfc!ear But if I didn’t, let me just reiterate in one sentence. One breakthrough of
this technclogy is that bacteria double every 20 minutes whereas higher organisms take much longer to
grow. So it’s intrinsically cheaper to get a large amount of DNA, if you ¢an grow it in a bacterium than
in anything else. By this argument, if one were to make a profit-making chemical through recombinant
technology, one would want large volumes of that bacteria. And, as [ said before, it seems to me the
underlying assumptions of the guidelines are that volume is your one measure of risk. So, 1 would say
it is essential that any deliberations on possible enforcement of these guidelines insist on across-the-
board enforcement of the volume restncuon which, as | remember it, is ten litres fot any mlcroorgamsm
under study,

MODERATOR RANDAL: That's not going to be very acceptable 1o industry anyway. Here they
have already efiminated that,

DR. POLLACK: T understand that. But in answer to Maxine, just an extension of the idea of merely
giving a list of names is not a sufficient registration. [ would say it is insufficient to not list the volumes,

DR. CAYALIERI: Can I ask Maxine a question?
MODERATOR RANDAL: Certainly.
DR. CAVALIERI: Dees this registry include day-to-day things like spills, accidents, and all that?

DR. SINGER: The registry and the nature that the reglstry will takc in rcgard to profit-making
organizations has not been established.

© DR. CAVALIERI: No, no, 1 mean anybody.

DR. SINGER: The registry that NIH is forming is a registry that will describe the type of experi-
ment, tell where it’s being carried out, and indicate the assessment of risk and whether the proper
facilities are there and so forth. The question of reporting accidents and spills, whether that can be
plugged into the same computer or a different computer, I don’t know. But there are plans also being
made for collecting that information, because, as you know, the gmdelmes require the repurnng of
information of that type.

MODERATOR RANDAL: Here's another brief comment, and then we’ll go on to a question. This
is in the department of clarification, The commenter says that “The commission Mendale proposed
s0me years ago now exists as part of Public Law 93-348, which is the Commission for the Protection of
Human Subjects of Biomedical and Behavioral Research. However, it's Mondale s pruposa "1 think
it is—"in the broad sense, not only w1th relevance to DNA.”
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DR. CAVALIERI: What was that number" Could I get that Public Law?

" MODERATOR RANDAL: Thisis Publlc Law 93-348. That’s the Commission for the Protection of
Human Subjects—

DR. SINGER: Actua]ly. last year Senator Kennedy introduced into the Senate a bill far'the extens
sion of that commission and a revision of its charge. The revision of the charge states that the commis-
sion is 10 look into recombinant DNA. That bill, I believe, passed the Senate in the last session but never
did pass in the House, and obvicusly 1 don’t know what's going to happen to it in the coming scsszon
But [ would assume it would be reintroduced.

MODERATOR RANDAL: Next question is: “What sorts of experiments are gomg on now with this
technique? In other words, do wereally know who is doing what and onwhat scale, and at what they are
aiming?

Who wants to tackle that?

‘DR. SINSHEIMER: We probably don't know everything that’s going on. | would say that we know
that experiments are going on in at least 30 to 40 laboratories in the world, Primarily, these are experi-
ments to introduce genetic materials from higher orgatisms into'coff for the reasons that were men-
tioned, to enable the isolation and amplification of particular genetic segments with an idea to learn
both the orgamzation of the genes in those segmems and, if. poss1ble something about the ways in
which they may be controlled.

There are also experiments going on of the type :hat were alinded to a little earlier, to Jearn whelher .
or not the genes of higher organisms which we now know can be grown and amplified in bacterial cells
can be expressed or decoded in bacterial cells, Experiments of that kind are going on. There are also
some experiments where one takes the DNA which one has generated in some way, corresponding to
a particular gene, and puts that in a bacterial cell in order to grow up enough of it, for example, to do
DNA sequence analysis. Those are the most common kinds that Ican think of. Maybe others can think
of other parameters. .

MODERATOR RANDAL: We'lt go on tow. “Would cach panel member please comiment about
what specific action they would like to see Congress take regarding recombinant DNA research.”

Let’s start witk you, Dr. Sinsheimer. We'll just go up the line here.

DR. SINSHEIMER: For the reasons that have been mentioned, I think there does have to be some
kind of legislation in order te make sure that the restrictions apply to everyone and not only to federal
.grantees. The actions that I would like to see taken are probably threefold. One, to restrict this work to
P-4 type facilities. This would require also, of course, some funds be provided to build at Jeast several
of these around the country where they could be made available,

Secondly, I think some form—as was mentioned— perhaps of licensing of some of the reagents
involved so as to make their availability a little more difficult. Obvicusly they can in principle be pro-
duced from nature, but at least that takes a higher level of expertise.

And, thirdly, I'd like to see, although I'm not sire how you legislate it, some encouragement given
towards the carrying out.of experiments to assay some of the potential dangers, and to look toward the
replacement of E. cofi with some organism less intimately associated with man.

DR. CAVALIERI: T would agree with what Dr. Sinsheimer said on that point or two. T think that
there ought to be regional laboratories. And he didn’t say it but 1 guess it was implied, that there should
be inspection, in addition to all the rest of it. Ard I thirk that the number of problems that should be
worked on in the laboratory should be limited. And what we have now is a free-for-ali, which inight not
be the right way to say it. Anyone can do anything he pleases, provided of course it is within the guide-
lines, I think that the research should be limited to specific questions and mainly—as ! said in my
talk—about how we can answer some of the questions about hazards whick mlght arise and nut
questions about how to make cheaper insulin,

And, furthérmore, there really ought to be, T would emphaszzc a strong, leg}s]atlve effort as far as
industry is concerned. I think there’s where a lot of the trouble lies.

DR. POLLACK:I think that the Congress ought to enact some form of the guidelines as written as a
mandatory set of restrictions on research. I think that the decisions of regulation should be separated
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from the decisions of propagation for biomedical research in general. And the idea of some separate
commission beyond the NTH to determine regulatory restrictions is a good ane,

 Ithink, however, that the strategy of bringing everything to P-4 is a poisoned pawn. [ would sayit'sa
dangerous rather than a safe move in the sense that in my experience, while ad vising on or ohserving the -
construction of restrictive facilities at Harvard, Cold Spring Harbor, Albert Finstein Medical School;
Stony Brook, and in hearing about ones at other places, including Cal Tech—Dr, Sinsheimer's
department—is that a P-4 facility costs on the order of hundreds of thousands of dollars to build new,
and probably costs less 1o .build new than.to put into a pre-existing building because the airflow re-
quirements are so steingent: That is, ventilation is in the order of hundreds of thousands of dollars
by itself.

1 think, therefore, that to say everything sheuld be deone in P-4 is essentially to eliminate the pes-
sibility that a young person can do this kind of work and to oblige this work to be done in established -
laboratories which have a lot of money. To my mind, that tilts the direction of this research in the
direction of industrial and programmed research, away from the direction of free inquiry and thereby,
spoils, for me, the point of it all. -

So, [ think that we must proceed with great caution lest we raise physical containment te the pomt '
where economically we exclude all but the people we are most worried about.

DR. SINGER: As [ indicated before, [ think the idea of the national commission has proven itself 1o
be a usefui way to look at very difficult problems. And therefore 1 think that it is a useful way to begin to
structure debate about the long-term appllcanons of this technology and ofgcnenc engineering, should
that become a reality,

With regard to leglclauon Tor thesale conduct of recombinant DNA experiments, it's not clear to me
that such legislation is in fact required. There-are existing regulatory mechanisms which might be able
to take this under their wings. For example, we have the Qccupational Safety and Health Administra-
tion whose responsibility is the safety and health of peopie in places of work, which includes labora-
tories. [t might well be that they bave sufficient power in existing legislation to undertake the regulation
of this work. It may well be that the Center for Disease Control, which also has certain legislative re-
sponsibilities, has sufficient power under existing tegislation to add recombinant DNA to their control
of known pathogenic agents.

[f existing powers are there and can be used, then it’s not clear to me that we need to burden the
country with yet another regulatory agency, nor is it clear that a special regulatory agency would doa
_better job at assuring a certain amount of safety than the existing mechanisms would. So, I think thata
very careful look at existing powers is required before anyone can say that we do or do not need specific
legislation,

With regard te the licensing, that’s an idea which I thought a good bit about over a year ago or so.
The only component in the whole system which is even suggestive of being suitable for licensing are the
restriction enzymes. But in fact it’s so easy to make restriction enzymes by yourself and the fact is that
most laboratories do make their own because the commercial ones are so terrible, that the licensing of
that doesn’t seem a very practical appreach to control. And [ haven't been able to think of any other
thing that might be licensed in order to do something effective.

MODERATOR RANDAL: I just want to make one very quick comment, Maxine. I also think it
sounds like a good idea, but I know of a Nobet Prize winner who shall be nameless, who constantly
petitioned one of the senators, if not both of them, of the state from which he comes because he is
angered that OSHA applies to his laboratory.

DR. SINGER: If we were all worried about what made people angry, we wouldn't get involved inall
of this.

MODERATOR RANDAL: Thefe is considerable intervention, 1 would think.

DR, POLLACK: I have the complementary tale to tell. That is, I work at a state university which,
because it's funded by the state, built by the state, it’s not under OSHA regulations. And T have had a
devil of a time trying to get a sense of whether the laboratories and our universities biohazard guidelines
fit within OSHA regulation, just in general, out of curiosity, So, I'car’t put great stock ir this pre-
existing regulatory agency (OSHA) with regard to at least this set of laboratories. I believe that by
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extension the problem would apply to all the state university campuses in California as well as New
York, which together with the University of Michigan and the NIH make up, [ think, a good fraction
of where this work is done. So, with all due respect, Maxine, I can’t agree that pre-existing agenciesare
strong enough to regulate what they are supposed to, let alone to take on new responsibility. On the
question of licensing of enzymes, it would seem to me that it’s quite likely that nucleotides, nuclides,

.. radioactive materials would probably be much poorer in specificity if their sale were not licensed. So

possibly licensing is a way to upgrade the crummy corporate production of these enzymes. [Laughter]

DR: SINGER: It's of course feasible to license that because the sources are unlimited. But the fact is
that anybody can make a_restriction enzyme if they have a biochemistry lzb.

DR. POLLACK: I want to have the last word on this because there is an intrinsic danger to using 2
crummy restriction enzyme, The entire technology is built on the very remarkable specificity of these
enzymes for finding specific sequences within DNA. They are not merely scissors, -they're aimed
scissors, they're targeted scissors. With them, when they work'properly, you can cut out known pieces of
DNA from within a genome. The moment you have a bottled enzyme which says something onits Jabel
but doesn’t contain that specificity withir it, you are perforce performing a random experiment with
this technology. So, the sale of crummy enzymes is in fact perhaps one of the more dangerous aspects of
this technology.

MODERATOR RANDAL: Dr. Pollack, you have just had the last word because I've been told we
are out of time, and I'm going to turn this over very briefly to Alan McGowan, and then we wiil adjourn,

But before the panelists leave, if they would be willing to turn in their papers.
DR. POLLACK: I didn't know we were going to be graded. {Laughter]

MR. McGOWAN: It's my pleasant duty to thank the panelists, and I'm stopping this enly six
minutes late because they have all literally bent their schedules out of shape to participate in this
seminar, and [ want to be sensitive to that. And thank you all very much. [Applause]

[The seminar was concluded at 12:43 p-m.]
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PUBLIC PARTICIPATION IN SCIENTIFIC AND TECHNICAL DECISION MAKING

Introduétion
My name is Norman Wengert. I am s prﬁfessor of Political Science a
at Colorado State University in fort Collins,.Colorado. I am #150 a
member of the Wiscbnsin Bar. M} entire professional iife has been de-
voted to the study and participation in policy formulation and assessment,
focusing particularly on resources, envi;onmental, andxscience policy
and administration. While two-fhirds of my adult life has been devoted
. to University teaching and research, I have had ten years of federal .
government service with agencies concerned with resources development and'
environmental policy. Almost all of my research and writing has been
in fhese fields. I am not a specialist in recombinant DNA nor in bio--
logical research, but I have long been concerned with issues of sclence

policy. For example, in 1560 I edited an issue of The Annals of the

American Academy of Political and Social Science entitled “Perspectives

on Government and Science,™ which included among its distinguished
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contributors Senator Hubert Humphrey and the late Senmator Clinton P. ..
Anderson, Dr. Alan Waterman; and the Hoh. Arthur S. Flemming.

My presence here today is based particularly on recent resear;h
and writing on the subject of citizen participation in policy making,
and it is primarily to this subject that I will direct my comments,

But first, as a pelitical scientist, let me pay tribute to this
Committee for holding_this kind of informational or seminar typelhearing.
1 know that over the years a number of Committees in both House and “
Senate have used this approach, supported as in this case by excellent
background studies prepared by the Congressional Résearch Service of
the Library of Congress. I feel that it is particularly important, at
a fime when it is dften'assefted that confidence in government -is at low
ebb, that the public be.infbrmed of the conscientious, scholarly, and
detached approach being taken by this Committee in formulating public
policies with respéct to major issues of science and technology. Public

- awareness of -how this Committes approaches its responsibility wouid; I
an sufe, contribute to increased trust in our governmental institutions.
And certainly, I am pleaseﬁ to be s'par{ of this proceeding and thank

the Committee for inviting'me.

"Citizen Participation: Practice in Search of a Theory"

About a year ago the Natural Resources Journal, (volume 16, pages
23-40) published an article which I wrote entitled "Citizen Participation:
Practice in Search of a Theory." This article deals with many of the

genoral issues associated with citizem participation se I want to
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swmarize parts of that article and if the Chaimman of this Commitres
permits, T would like to introduce the entire article as an appendix to
my ststement. (The University of New Mexico, School of Llaw, which pub~

lishes the Natural Resource Journal has gronted permission to reproduce

the article in this manner.}

In the article I recognize that participation and citizen involve-
ment have become important dimensions of governmental processes in the
tUnited States, but I also stress that no visble political theory for-
mulating principles or establishing the methods and hounds for such
activity has yet been articulated. Instead there is much rhetoric on
the subject, backed up by wide-ranging and disparste perceptions,
attitudes, and asswmptions to justify advocscy of gregter participatiom.
It is popular to refer to the New England Town Meeting admired by
Thomas Jefferson as a model for participation, but a litrle ¥ef1ection
jindicates that such meetings provide no more than a svperficial analogy
for today. It is somehow difficult to hold town meetings in commumities
of five thousand, much less of two hundred twenty mililion!

The article points out that those urging increased citizem partici--
pation in governmental decision making perceive its function in different
ways: .

1. Participation as policy (It's good Democrmcy);
2. Participation as strategy (It furthers public support, in-
creases political power, and permits control of or by the

bureancracy);
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3. Participatiﬁn.as communication (People, specialistg;.public
servants will understand each other better from paftici—_
patory interaction);

4. Participation as conflict resolution (Qonflicting points
of view will disappear as a result‘of shared interaction};

5. Participation as therapy (By expressing their views,
"etting off steam}" pitizens will feel less frustrated).

The article also suggests a basic conflict between a) traditional
theories of representative government and the responsibilities of elected
representatives and b) extensive unstructured citizen involvement and’
mass public participation. The basis for conflict, of coﬁrse,‘is that
in few participatory situations all those affected_or,with apparent
interests do in fact pa;ticipate and it is often impossible to
determine who speaks for whom, and whom to hold accountable. We all
like to think we speak for the public interest, but &ecibel levels ‘are
hardly the tests for representativeness. _

It is suggested in the article that in some situations the emphasis
on participation is motivated by a desire to wmanage or reprganiie the
political system. It is‘sohering to remember that the slbgan Hpower
to the people" has been a revolutionary cry at least since the French
Revolution in 1789. In reviewing the various theories of community or
political power, the article comcludes that in all societies the few end
up governing the many. E{en those who participate and get invelved ére
themselveg an elite often speaking for special interes£5 and.expressing

special values.
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If these are indeed accurate assertions, then the focus of attention
of those designing public institutions should be on control, on respon-.
sibility, on éccountability, on how action agendas are determined, on

how the public interest is defined and by whom, and not on simple pro-

cesses of participation and involvement.

Basic Conflicts and Tensions

In its broadest terms, thérefore. the issues which this Committee
is considering in these hearings (as I understand them} are how the
research agendas aﬂd the reséarch programs of scientists, clearly an

_elite group in our .society, might most effectively be guided in the
public interest and how processes of public involvement and cifizeﬁ
participation mighé be used comstructively to provide'such guidance.
Or stated in reverse, how shquld.the public (citizens) relate to the
scientific endeavor and what can and should be the public conmtributiocn
to that endeavor. ‘ . .

Oversimplified, the issue appears to be simply ggg&;gl_veréus
freedom. Scientists have long been concerned about freedom of enquiry
(academic freédom to those of us in the Universities), and in this con-
text pubiic involvement in sett;ng goals for research or in revicwing .
researph.procedures is locked on with hpstility and suspicion. As
science has becomeimore and more specialized, any kind of reQiew or othér
control raise issues of irrelevance, arbitrariness, and repression. Who
determines the ageﬁda for research and research priorities is not idle

speculation. It can be of vital importance to society, to seientific
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prbgress,_and fo individual researchers--as the debate in the séientific
journals over the National Science Foundation's R.A.N.N. program {Research
Aﬁplied to National Needs) suggests. .

In many respects, it is clear, the coﬁcepts, the values, and the
practice of gciéncerand scientific research are iogicglly and funda-
mentally in conflict with the concepts, the values, and the practice of
citizen participation. The challenge, thus, is to establish guidelines
and to develop institutions which will reduce the natural temsions
between the two prﬁcesses——research on the one hand and participation
on the other--and which will éncourage consﬁructive and creative inter-
relationshipﬁ and interaction smong scientists and citizens.

Tt has been asserted that NOT to have citizen participation in
formulating and controilihg scientific research policy deprivés humanity
of the tight to sit in judgment on its own fate. In a more concrete
situation a high government official some years ago in discussing ¢loud
seeding experiments stated that the property owner on whose land értié
ficially induced rain may fsll has a "right" to participaﬁe in the
decision on whether such research should go forward. The U.5. Con-
stitution and our principles of law provide simply that if the property
ownér is wnreasonably damaged by governmént action to the extent that a
taking of property results ("inverse condemnation™), he has a claim for
just compensation.

But the comcern is generally not with rain but with the likes of
radio;active fall-out; not with water but with materials or organisms

which might harm innocent persons or future gemerations.
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In designing imstitutions for dealing with such situations two points
need sapnasis. First, is the overwhelming quantity of both government
amd private sector décisiﬁns which may knd&ingly'or unknowingly affect
the lives of hundreds, thousands or even millions of people., In many
situations, therefore, it is important to contemplate masé meetings or
referenda to review the myriad of decisions that may affect and influence
our lives. More feasible and effectiQe means for identifying and imple-
menting the public interés; must be developed. The protest groups, the
watch dog organizations, the Ralph Naders are important but hérdly suf-
ficient to deal with the demands of the situatiom.

Second, to be effective, therefore, proposals for cltizen partici-
pation vis a vis the scientific enterprise must be move discriminating,
dealing in specific terms with procedural and policy issues, distinguish-
ing between Qhat participation is NOT and what it cammot be on one hand
and what parficipatioh.is and how it c¢an be used constructively on the
other hand. Questions as to what citizen inputs should be, when they
should be made, and how they should be structured require answers.
Similarly, attention needs to be directed to when scientists should
seek citizen review, what information should be provided, what the
scope of review should be, and the status of and weight given to citizen
attitudes and expressions. The objective would be to permit and encourage
two-way flows of views and information.

But valid and desirable az such procedures would be, they tend to
side-step the issue of control to which perhaps theve is no single or

simple answer beyond stating that the problems must be dealt with
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constantly in each area of research and perhaps with respect to each
research project. The issue thus bgcomes one of mutuél responsibilify——
the scientist to the public and the public tn_the_scientisﬁ.

Cbviously, no one would sériously propose a referendum on whethef
& patient had small pox and should be isolated. The apparent Suécessful
elimina;ion of this plague of humanity was nop based on citizen parti-
cipation neither with reﬁpect to reseérch on the disease and its con-
trol, nor with respect to the desirability Qf.world«wide programs for
mass vaccination. _

When I was in fourth grade, Milwaukee experienced a small

pox epidemic and one of my classmates died of the disease. The

only choice offered was whether to be vaccinated by the Puﬂlicl

Health Department or by one's family physician. There was an ex-

ténsive information campaign in the press, and I suppose we had to

have our parents complete some kind of consent form. Whether
certain religions objected to vaccination I cannot recali, but

I do know that the law in most states is quite clear that in.

epidemic situations the police power may override parental desires

and beliefs. _

The point simply is thgt the role of the pub;ic and of the process
of citizen participation must be spelled out ih more discriminating terms
than are evident in.much of the rhetoric om the subject. it is next to .
meaﬁingless to say that "humanity must sit in judgment on its own fﬁté;”'

nor does the simple fact that the welfare of people is at stake establish
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the basis for or the terms of participation. Even the generic stat-
utory phrase "maximum feasible participation™ included the word

"feasible--and feasibility is at the heart of the issue.

Freedom of Enguiry

From the point of view of individual freedom, imcluding the freedom
of intellectual and research engquiry, .l would suggest that the ringing
words of John Stuart Mill from his essay On Liberty provide a counter
weight to the rhetofic on participation far more consistent with our
traditions. Mill wrote (in Chapter II):

HIf all mankind minus one were of one opinion, and only one.

person were of the contrary opinion, mankind would be no

more justified in silencing that one perscn, than he, if he

had the power, would be justified in silencing mankind."

But particularly important to his tolerance of free speech was NOT the
concern of some present—ﬁay psychologists that repreﬁsion of that one
person's speech would damage his ego'because to achieve his full de-
velopment he must be allowed to speak, but rather Mill stressed that
society loses when speech is curtailed. Thus he wrote:

"But the peculiar evil of silencing the expression of an

opinion is that it is robbing the human race: posterity as

well as the existing generation."

He presses his position no matter whether the opinion expressed is

Yright' or "wrong,"isuggesting that in most cases opinions are prob-
ably partly right énd partly wrong and that it is through the clash
of opinions, "the ffée trade of ideas" (quoting Justice Holmes}, that

socliety moves nearef_the truth.
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Modern science.and scientific research has in general been based on
views like those expressed by Mill. And if ene subscribes to these valﬁeé,
as well as to the democratic process as we know it, one must in urgiang
fuller citi;en participation deal explicitly with the following questions:

1. The tyramny of the majority;

2. The fact of the “silent majority,"

3. ' The problems of interest groups and what has been callead bureau;

cratic ﬁathology, and

4. The specific nature, content #and timing of public imputs and

involvement in scientific research decisicns.

To this point the argument has reflect the biases of scientists
and researchers, stressing the impoxtance of safeguarding academic
freedom and the freedom of enquiry. The iSSugs can énd should glso

be stated from the viewpoint of the citizen, the administrator,

and the politiciamn.

An Alternative Point of View

The citizens (or at least articulate members of the citizenry) are
concerned that what scientists and the téchnélogical establishment do
may have spillover or externality effects which will damage individuals,
groups, communities, or even all of humanity. Citizens also often
recognize that Common Law nuisance doctrines, and Constitutional
principles mey be iradequate to protect them, and that the newer
statutes such as the National Environmental Policy Act, the air and

water pollution control laws, and OSHA, are still not sufficiently
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tested to assure protéction of citizen interests. It must be recognized,
too, that citizens'probably have reason to fear that high specialization
and singlé-minded pursuit of narrowly defined research missions may
result in neglect ﬁf'other social values, e.g., concerns for the envir-
onment and-even for iife itself. From their perspectivés, citizens may
perceive risks and b;nefits differently.

In part, citizen views may rest on lack of information and under-
standing; in part on‘oversimplification of issues and consequences. But
perhaps the most difficulty arises from divergent moral and other values
which when applied to research may (as viewed by the scientist) distort
procedure, alter priorities, and frustrate objoctives. The classic
statemént by Justice Oliver Wendell Holmes {in hié dissent in Abrams v.
United States) comeé to mind in this context:

". . . If you have no doubt of your premises or ybur power and

want a certain result with all your heart you naturally express

your wishes in law and sweep away all oppositien.!

In these terms, the'issue hay become one of who has the power and in N
the struggle, the pﬁblic interest may be forgotten. .

The administfaior and the politician, on the other hand, while
often sharing the citizen point of view, also have other concerns. They.
want to know and.re;pond to the degrees of public acceptance of and
support for specifiﬁ scientific programs and program goals. The
politician in particular is highly sensitive to the need for public
support {(or at least for avoidiﬁg intense public oppositioﬁ) since he
must face the voters in order to he re-elected. And concern for public

acceptance and support may obscure issues of merit or need.
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Administrators and politicians are also concerned with priorities
and fund allocations, particularly since tﬁey are perpetuéliy confronted
with more demands for public financing tham can ﬁossibly be met. Spend-
ing decisjions in a naticn as large as the United States inevitably invoive
concerns for where {geographically) spend;ng willtoccur, as weli as for
other so-called "secondary benefits." There was joy in Colorado when
the decision to lopate a solar rgsearch facility outside Denver'ﬁas
recently announced. And since we tend to over-emphasize lecal bénefits
and minimize Iocal costs, concerns for the adverse effects of nuclear
processing and other militarf chemical activities at the Rocky Flats
facility emefged long after the facility itself had been welcomed as
a desired addition to Colorade's ecanomy.. _ } .

Administratofs and politicians also often share a concern for
special interests and special pleaders, although perhaps for different

reasons. Ever since James Madison wrote the Temth Federalist Paper,

it has been a commogplace of Amcrican politics to recognize the many
groups which make up our society. And while at one time, political
scientists hoped that group iﬁteraction represented a kind of checgs
and balances sfstgm [what_GaIbraith calied countervailing power), we
" are today less sanguine about the group basis of politics, recogﬁizing
the difficult problems assﬁciated with the silent majority and i#s
maniﬁulatioﬁ; Too often only squeaking wheels get the grease while the
work-horées get the shaft--the public interest being 6bscured in.the

~ clamor for public fundst
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What Participation is Not

Citizen participation in science policy and practice cannot be
thought of as a masé meeting or a public referendum, Mass meetings and
protests, such as those which have occurred from time-to-time in objec-
tions to atomic energy facilities provide important signals to policy
makers, but it woula be unfortunate if either parricipants or the targets
of such activities confused such evenfs as reflécting the "veice of the
people.' Hoﬁefully we do not react like the French politician who
observing a.mob g0 Ey his window exclaimed "Those are my people;.I am
their leader; T must follow them!"

Mass meetings,:protests,‘and demonstrations, while negative, are
an essential part of larger social processes, "A function of free
speech uﬁder our sygtem of government," wrote Justice Douglas for the
majorify in Terminiéllo v. City of Chicago (337 U.S. 1, 1948), is to
invite dispute. It may indeed best serve its high purpose whem it in-
_duces a condition of unrest, creates dissatisfaction with conditions as
they are, or even siirs people to anger. Speech is often provocative
and challenging. - It may strike at prejudices and preconceptions and
have profound unsettling effetts as it presses for acceptance of an
idea. That is why éreedom of speech, though not absolute, . . .is
.nevertheless protecéed against censorship or punishment, unless shown
likely to produce a clear and present danger . . . ." At the same time}.
it is a serious mistake to regard mass meétings, protests, and demon-

strations as democracy in full bleom. Such activities can never he 4



652

substitute for careful analysis and responsible professional deciéion
meking.

Stimulating supporf and cooptation of interest groups‘are we;l
éstaﬁlished techniques for influencing public decisions . It is too
gasy to mobilize phﬁny crowds and to manipulate masses of people to
accept such activities uncriticaily. Thus while recognizing the im-
portance of mass meetings, ﬁrotests and demonstrations, it is necessary

to devise imstitutionalized means by which view; and interests of
various ''publics" may more sy;tematically be broﬁght'to the atiention
of seientists. Modes of communication and procedures for controi_must
be developed. 1In its root sense "due process" is as important in the
relationships of citizen to scientists (and viece a veysa) as in any

other field of human endeavor.

Control Teéhniques

In the following paragraphs some of the principal control techniques
will be reviewed. Eaéh of them deserves more detailed analysis, but
perhaps this brief review will provide a kind of agenda for further
study.

Peer Review. Among the most comﬁnn controls of scientific endeavor
is peer review. It is common to National Science Foundation grant
award procedures and is used by other public and private researcﬁ
supporting organizations. Peer review may be anonymous, or it may
invelve formal committees often of prestigoﬁs scientists. The National

Academy of Sciences or its committees may perform this review role, and
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on occasion less formal groups of scientists take on review responsi-
bilities. It would be misleading to suggest, however, that peer rTeview
has no flaws. First, peer review tends to be conservative and it may

dampen innovation. The hostile rejection by the earth sciences com-

manity of the continental drift theories of Dr. Maurice Bwing is dis-

turbing evidence of‘professional resistance to new ideas. Only his
persisﬁence and the more-or-iess fortﬁitogs support of the Office_of'
Naval Research led to what we how know as plate tqctonics.and ma jor
revisions in theories of geologic processes. Second, peer review has
been known to be influenced by bargﬁins, trade-offs, and doctrinal_ .
biases. Third, peef review may be limited by incompetence of vgrious
kinds, e.g., the reﬁiewers may not have the requisite,knowledge and
experience, a prohl?m of particular significénce where research is inter-
disciplinary. . l .

Sunshine and Openess. Sunshine laws and freedom of information

.acts are becoming commonplace. Unquestionably if the intent of such

enactments is realiéed wi;ﬁ_respect to research, highgr ievels of
responsibility_to the public will result. The concept of replication,.
s0 iméortant to the scientific method, rests upon shared information,

But sunshgne and openess also create problems. One of these involves the
lag betweeﬁ theoretical formulétions.and experimental ﬁroof. Another .
réflects the psychdlogical set of many researchers as well as their
bitter experiences{ Research {nto a problem, particularily in early-

stages, is highly personal, even in team research. Experience, reil ov

93-481 O - 77 -« 42
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imagined, with stolen ideas has increased the desire for secrecy; And
sunshine and openess involve complex issues of timing; premature release
of ideas, theories, or'éxperimental data could belemharrassing. Finally,
sunshine and openess rests on certain assumpfions with respéct to the
capacity of the public to understand and-interpret. The frequent

failure of the news media to conmunicate research théories or findings
effectively because of oversimplification is but one example of the
problems of pubiic understanding. . .

Press Releases, Public Meetings, Hearings. In some casées these

are important to scientific responsibility which can be defined as in-
cluding the responsibility to.keep the public informed, to educate the
public. But these techniques have been abused by providing a basis for
personal advancement, cgo satisfaction, or by being timed in relation
to budget or appropriatien hearings.

Litigation. Twenty yeafs ago this topic would not héve been listed.
But recent experience with respect to environmentai litigation, based
in part or relaxed judicially'formulated ruies with respect to standing
to sue, suggests' that Iitigation can be important in establishing pro-
fessional responsibilityrand protecting public interests. Professor
Joseph Sax of the University of Michigaﬁ Law School, with perhaps
typical léwyer's bias, urges litigation ss a major technique for keeping
public servants responsible,

Bureaycracy. Since government funds a major part of American

research, professional integrity and scientific fesponsiblity might
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be furthered by government agencies. But recent experience in many
fields has shaken confidpnce in government capacity and competencé to
fulfill its role in this regard. In discussing this problem as related
to environmental protection Garrett Hardin raises the age-old Quis
gustodet prob;em of how to keep bureaucracy responsible. Hostility awong
research and program agencies to the 0ffice of Management and Budget
seems to supggest a gpecial bureaucratic problem deserving careful anaiysis;
The Ombudsman. Although several states have been experimenting
with an ombudsmen to give focus to citizen concerps, these positions have
only indirectly deal£ with research and the relationship of the scien-
tific endeavor to public participation. And in any case, results seem
to have been mixed. Perhaps this too is a subject needing caretul
appraisal, since as an idea the onmudsmﬁn approach hés much to cmmnendr

it.

Copclusion

Problems of control of science and of relating science to the public
are today considerably different from those of 2QB years age when the
doctrines of acaﬁemic freedom and freedom of enquiry were fivst being
formulated. Today control to a large extent involves the allocation of
public funds. It invelves questions of priority; it invo]vés relatiag
work of many individual scientists effectively so that the end product
has social value and significance. In addition, because of the sub-
stantial developments in science itself, control involves new kinds of

questions of responsibility to the public in general and to policy
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makers including government législators and executives. Most difficult
is the guestion of how research programs and research results should be
related to the public, both specialists énd ordinary citizens especially
since results of research can harm as well as benefit the public. To
state the problem differently, the question is one of how should the
public participate or how should the public be involved in determing the
research agenda, in reviewing research procedures, in deciding on re-
search applications. Since the public through its government is financing.
' much of today's research the scientist can hardly c}aim that he is in-
dependent of any responsibility to the public. And it is not enough te
say that the results of his research are in the public interest and
will benefit the public. It is not always clear that, this will be
the result. The risks éan be great and those exposed should be inform-
ed. These are the crucial areas of research policy; these ave the as

vet unresolved questions of scientist-citizen relationships.
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CITIZEN PARTICIPATION: PRACTICE
~ IN SEARCH OF A THEORY*
NORMAN WENGERT**

“If thereis a political revo!uuon going on throughout the woild, it
is what might be called the participation explosion.”™ .

Although the participation phenomenon may be worldwide, its
meaning, role, function, and importance vary from culiure to culture
and political system to political system. It also seems evident that the’
drive or reasons for seeking more participation vary, depending on
the perspectives from which the subject is approsched, the instinn
tional, political, economic context, and the personal interests and
points of view of those opposing as well as of those c;upporting,_
parti¢ipation. Similarly, ihe phrases “public participation”™ and
“citizen involvement” have many meanings and connotations,
depending on the situation to which applied and the ideology,.
. motivations, and practical orientations of the users,

The terms are used in the context of fundamental political decl-
sions with respect to government structure and the content of public
programs, referring to the importance of “consent of the gaverned”
as a pretequisite of the social compact. But the terms are also applied
to routine processes of political activity, such as political parties and
elections, administrative p'r_ogram planning, and day-to-day manage-
ment of public agencies. Demands for more public participation may
be motivated by a desire o alter the power siructure and thus
weaken “the establishment,” or they may simply seek bcilur mf‘ur~'
mation inputs and more responsive public service.

Given this variation in usage and the many weanings and connots-
tions of the ferms utucn involvement and participation, it is prob-
ably not surprising that neither normative nor empirical theories
applicable to the topic have been formulated. Little research on the
suibject has been undertaken, and even as speculative philosophy the
ideology of participation has not been systematically organized or
neatly structured. Yet in the last decade the Hterature on citizen
involvement and public participation has grown, so much that it has

*This article i baged in part on a study prepared for the hﬂrmmt(., Commission tor Asia
and the Far East of the United Nations, :

**Membor, Wisconsin Bar; Professor of Political Science, (‘ulurado Stale Unive mty. B ort
Colling, Colorado,

1. G. Almond & 8. Verba, The Civic Culiure: Political Atittudes and Dermocracy in Five
Nations 2, us quoted in Participatory Demoeracy 1 (F. Cook & P. Morgan eds. 1971).
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" been possible to prepare ,se\:'eral useful bib]iogra_ph.ies on the subjet:t.i

But much of the hterature, especially -that related fo particular
governmental programs,® has tended to be prescriptive and hor-
tatory, abounding with rhetoric and polemics and resting on unanal- .
yzed premises and assumptions. Much of the Hterature, (0o, has dealt
with the subject of participation as though it had never before been
the subject of inteflectual attention and as though it bore little rela-
tionship to earlier streams of pohtlcal thought and analysis, as well as
to empirical social research,

Amcmg the reasons why the recent emphas;s on public participa-
tion in 1hr United States has received minimal analytic or theoretical
attentlon is that criticism of participation grates on the ears of many
Amprlcans. To suggcst that the process, role, and Tunction of pubhc
partzc:pat:on may require specification and may even be subject to
limitations is tegarded as a denial that all men are created equal and

‘cq,nstrued as 4 challenge fo the very foundations of American

dcmohncy Like secret caucuses, racism, or socialism, expression of
doubts as to the general appropriateness and applicability of par-

ticipatory systems are labeled unAmerican--even by intellectuals and

academics.® Political leaders, bureaucrats, and others who must face
the public and neced its support are especially reluctant to crificize
public participation or to examine its premises or dpblicdﬁ()ns for
fedr of being accused of undermining cherished traditions.’
-1t is the objective of this essay to review some, of the conceptual
2. Three of these bibliographies are: J. May, Citizen Pamcipatmn: A Review of the
itetature {Council of Planning Libtarians, Exchonge Bibliography 1371 U.S. Dept of

Hc&i.lslng and Urban Affairs, Citizen and Business Participation in Urban Affairs: A Bibliog-
i h}’ 3(1970), Masshall, Wha Participates in What?, 4 Urhan Alfairs Q. 2060.2 (1968).

- . R ‘Many titles related to particular programs m1gln he listed {see biblicgraphies cited in

nofe 2); the following are illustrative, as aze those i other notes: R. Apter, Environmendtal
E'lanmﬂsr and Citizen Participation in Colorado Water Resource Devetopment (1971); AL
Bi‘ﬂmp1 Souo—l.mnamu and Community Factors in Panning Urban Freeways (1969); T,

- .Borton & K. Warner, Techniques for Improving Comniunications and Public Participation in

Water - Resources Planning (1971); Institute for Water Resources, U.S. Army Coips of
Engineers, The Susguehanna Communication - Pariicipation Study (IWR Rep. 70-6, 1970);
Astitnie for Water Resources, U.S. Army Corps of Engineers, Public Participation in Water
amurws Planning (IWR Rep. 70-7, 1970); J. Kintel, Organization of Community (,mups
i{: ﬁnpport of the Planning Process and Code Enforcement Adwminisiration (1970); K.
Warner, Public Participation in . Water Resources Planning (Nat’t Warter Clotam’n,
NWC-SBS-78-013, 1971); J. Zimmernian, The Fedesated City: Community Cotijrol in Large
Cities (1972); Landstrom, Cirizen Participation in Public Land Decisions, % S1. Louis U. Law
I 372 (1965); Wengut Public Participation in Water Planning: A. Critique, 7 thu Re-

’ §Pl-!rc¢e Bulletin 26-32 (1971).

4 ‘The. author himseif was criticized at a professional conference by a dlstmgumhud
cqonomg“t for suggesting the kinds of analysis proposed in this article.
5. A Sensitivity to this kind of criticism s indicated by K. Prewitt & A. Stcme in The

. Rul;ng Elites (1273), in which they suggest an elite them—y of gavernment wluch is rlearly
) opppsed to paruclpatnry conceptions.

5 feerals e

T
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ptoblems, both implicit and explicit, in the current empbasis on
public participation, to suggest some of the previous thought on the
subject, and to indicaté points al which both normative and
empirical social theory may have something to contribute toward
putting citizen involvement and public participation into a philo-
sophic perspective. Perhaps this effort may suggest lines for subse—'
quent philosophic i mqulry 'md empmcal rmeawh

PERCEPTIONS OF PA RTICIPAT]ON

© As indicated, those urgmg citizen partu::patxon (as well as those
resisting it) perceive it in different ways, depending on siich factors
as position and status, whether they are in power or out of power,
their responsibilities, their constituencies, their overt and covert
‘goals, and manty others. In part, perceptions are tied to motiva-.
tions—an impoenetrable morass for policy analysis, for while types of
motivations can be described, it is often impossible to know which
motivation or combination of motivations determined particular
‘behavior. This has been the dilemma faced by the legal realists® in
seeking to cxplain judicial behavior, and it continues to plague
attempts at explaining any social behavior, whether of individuals or
groups. In most situations, the best explanations must rely on the
weakest component of scientific method--inferences and circums
stantial evidence. And to an unavoidable degree, this deficiency
limits the following general exploration of perceptions of participa-
tion. '

Participation as Poluy

To some, increasing citizen pdl‘thlDdthﬂ is sm1p]y a tmatier of
sound and desirable policy to be implemented in as many ways as
possible. Like most policy choices, this is a normative conclusion—a
goal to be sought. Thus a high official in the Department of Com-
merce can state, commenting on artiticial rairunaking, that the
person on whose land manmade rain falls has a right to be consulted.
And the idea of a “right” to be involved in decisions aifecting one is:
frequently voiced in the literature. What the nature of that invotve-
ment should be, how it relates to decisionmaking responsibility, and
whether the normal representative system and the constitutional
prafection of individual rights are insufficient (toplc% to be con-
sidered below) are seldom dlswssed '

6. lerome Frank, seeking to apply Freudizn psychological concepts 1o the }ud:c:al
process {J. Frank, Law and the Modern Mind (1936)), developed mmgumg theories of
behavmr, but they were largely untestablu ahort of psyclmamlym )
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Partzcz‘pdt:on as Strategy

. Some advocates of participation appmach the subject as a matter
of strategy-a maneuver to accomplish other unstited or stated
- objectives. How patticipation and the arguments for it are. used
depends on, among other things, whether one is working from within
or from outside the system. For those outside the system “Power to
the People” signals major changes in power relationships, if not revo-
lution. For those within the system, such as government agencies and
interest groups, participation may serve as a major technique for
.gaining legislative and political suppert and legitimation. I is not
vncommon to try to interpret the support of large numbers of citi-
Zens as equal to the public interest. The use of survey research may
serve similar strategic purposes. The agericy head who can report that
53 percent of individuals surveyed in scientifically conducted inter-
- views agreed with his position is generally regarded as more credible
“than his  colleague who has conducted no survey. Where the
public interest muy lie and what should be done about the 47
percent who held other views are questions often cverlooked. The
-situation is not unlike that of the Freach leader who viewed a mob
passing under his window and exclaimed “Those are my people—f am
* their leader—I must follow them.” American politicians and bureau-
crats similarly prefer to act from positions in which they feel they
have public suppori. Thus planning for public participation to gain
such support is a natural strategy.

Participation as Communication

Some argue for more participation in order to improve mforma-
tion inputs into administrative decisions. Since povernment is de-
signed to serve people, the views and preferences of péople are neces-
saTy inputs to responsive decisions. Often, it is argued, the technician
or bureaucratic specialist will make “bad™ decisions when he decides .
- for people instead of wigh them. In this view, questions of how to
deal with dissent or with minority groups are usually minimized, and
the importance of making choices and of determining !10w costs as
Wel] as benehts should be allocated is overlooked.

Partzupat:on as Conflict Resotutmn

In some situations. participation is urged ds a way to reduce ten-
sions and resolve conflicts. Underlying this emphasis arc assumptions
that sharing points of view increases understanding and tolerance and
that the very process of involvement weakens a tendency toward

. dogmatic assertions and reduces personal biases and mistrust. Insofar
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as conflicts rest upon misinformation, participation and involvement
in town meeting situations provides oppottupities. for exchange of
information and may induce modifications of values and opinions
and increase confidence and trust. While intimacy may breed cop-
tempt, group discussions and exchanges of ideas are said to minimize
_hostility and ray permit constructive collaboration. Certainly
experiences in the field of labor-management relations would seem to
support this proposition. At the same time, the.proposition that
participation leads to consensus would in most situatipns be of
dubious validiiy. There is reason to believe that in a nonhomo-
geneous community increased participation will highlight differences
and increase conflict. Probably the proper question is whether a.
condition for consensus already exists—in which case participation
may further its realization. But where # condition of diversity exists,
participation can contribute liitle to conflict resolution and rmsy
even increase conflict by creating confrontations and inducing polar-
ization. Where a diversity of interests is cleamly established, participa-
tion can contdbute to conflict resolution only in hiphly structured
~situations, with institutionalized procedunes and a wﬁimgnt,ss to
accept unacu:ptdble decisions (as in litigation).

Partzc:patwn as Therapy - o ' ’

In recent years the emphasis on part:upat;on as socml therapy hds

been frequently articulated in connection with the so-calted War on

. Poverty.” On the premise that. particularly the urban poor are alien-
ated from society, opportunities for them o be involved in decisions
with respect to programs which affected them were provided to cure
this **social disease.” Vanants of this approach have appeared on
college campuses, leading to. varietics of student involvement in
academic decisions. Proposals for increased participation have also
heen directed to overcoming the adverse effects 0!‘ rdcmt prc_]l,ldl(‘B
and other forms of discrimination.

STIMUL! FOR INCREASING PARTICIPATION

One of the major stimuli to current interest in participation is -
rapid change in the patterns of life which pose a threat to traditional |
existence and require a host of adjusiments in ways of solving prob:

7. The “War on !'uveny has geueratcd a tremendous Fiterative, Numerons publivationy
deal with the concept in the statute urging that “maximum feasible partidipation” be |
secured from the poor, How this concept got inte the law without much Qeliberation is
detziled in D. Moynihan, Maximum Feasible Misunderstanding (1970). See also Advisory
Comn’n on Intergovernmental Relations, Intergovernmental Relutions in- the Puverly Pro-
gr.:m {1966). ) . .
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lems. A prime factor in this Lhange, situation has bcun thc increase in
‘technology and the scientific basis for decisions, so that the mdivid-
_ ual has less and less been dble to do as he chooses but has instead had
to follow the advice of scientists and technicians remote from him
psychologically, if not geographically.

To illustrate, 100 years ago the location of streets and roads was
largely a matter for local community decision in the framework of
Jocal political processes, reflecting the interaction of community
interests and local interpersonal refationships, Decision processes and
the inputs to them were generally known and undefstood by the
people in the community, even when they did not participate in or
were not happy about them, Today, in confrast, the Jocation of
roads is ‘génerally-the result of economic and technical studies and
engineering surveys far removed from the ken of ordinary people, .
with the decision process only dimly perceived and understood by
" even the most highly educated. As a result, citizens feel excluded
from the process as decisions are made for rather than with them.
And where the location of roads and highways is used te accomplish
hidden objec,twes and realize ulterlor motst, copfiderice in the
process is truly shaken, ‘

"~ Scientific and techno]og:ca[ developmenh with respect to com-
mumications and transportation have contributed to obscuring
community boundaries, making it possible to substituté centralized
decisions for what once were local decisions. The expansion of
government in the past 75 years has probably intensified the fecling
of alienation with respect to what government is doing and how it
affects particular people. While some technological and scientific
developments may contribute o strengthening community fies, on
balance it seems reasonable to peneralize that today's citizen, no
‘matter where he lives; has lost control of many aspects of his Iife. In
addition, whatever the specific facts, many people feel that they have
lost such control, even though the actions of government agencies,
scientists, and burcaucrats are justified as being for the public good.
Whatever program objectives may be, it is often uncomfortable and
disconcerting to have others make decisions which the individual
only barelv understands and wlnch he nmy prefer to make for him-
self.

The concept of - worker ahenat:on was an lmpmmﬁr elz:mcnt in
class-struggle doctrines formulated by Karl Marx to characterize the

psychological state of workers who, he argued, were being exploited’.
-by capitalist managers. It was clear to him that workers were not
emotionally involved in the productive process and gained inade-
quately and disproportionately from their inputs. Communist theory
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has obvicusly not been against industrial production; jt‘; dominant

concern has been with control of that production.
The Communist Manifesto sought to rally workers by the slogan
“Workers of the world unife; you have nothing to lose but your

chains.” For Marx and his followers these chains were not only lack.

of economic benefits from labor inputs, but alse psychologicat alien-
ation resuiting from not having a role in the productive process. It
was consistent with these views for Lenin to emphasize in 1917
worker participation in the organization- of factories, using the
slogan, “All power 1o the Soviets,” the Soviet being the local council
of workers. But Communist practice. has not dealt any more effec-

tively with the problems of alienation stemming from size aml.‘
depersonalization of the productive process and patterns of modern

life in a scientific and technological era than has the capitalist world.
That the present clamor for participation has roots in this situation
seems evident.

HISTORICAL INTERPRETATIONS

It would be a mistake to suggest that citizen alienation alone is the
cause of the present interest in participation. Although the condi-

tions which induce modern alienation probably did notf exist in the
New England town—the classic image of true American democracy,
—other social forces undoubtedly affected individual bebhavior so as

to prevent full and free cxpression of opinions and unfettered partic-
ipation in community life. We know, for example, that theocratic

dominance was an important consiraint in New England governing

processes. But in any case, the town meeting ideal admired by leffer-

son and other democrats was incorporated info the American local”
political structure by converting the survey iownships into govern-
mental and school district umnits, even though tite six mile square’

pieces of geography did not always coincide with sociologically
defined communities. Thus town and school district meectings did
provide opportunities for extensive citizen participation in local
government. At the same time, reflecting both population numbers
and spatial distance, a complex representative system af state and
federal levels, reinforced by political and clectoral systems, provided

for the form of popular control, if nol always the substance.

Implicitly, the present emphasis on community involvernenti and

citizen participation raises doubts as to the validity and adequacy of

the American representative sysiem, which has substantially iaken

the place of an earlier system which provided for citizen inputs at the

township base of the governmental pyramid. At issue is the quc‘:tion
of where pammpahon fits in a nation of 220 million people.

g
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For Jean Jacques Rousseau® the answer was simple: democracy
could only exist on a face-to-face basis, such as he found in the Swiss
Cantons and as existed in New England towns. Representative
government to him was not democracy. And this view is implicit in
the position of those arguing for increased community control-of
schools, of police, of planning. But such advocates, tike Rousseaun,
usually neglect the issues of intercommunity coordination and of
resolving policy conflicts in the larger communities-—cities, counties,
states, regions, and the nation.

Professor Herbert Kaufman, revicwing American polmm! and
administrative history,® has suggested that the cusrent concern for
greater participation illustraies a theory he advanced some years ago
that the nation oscillates from one to another of three dominating
concepts with respect to public service: 1) 2 search for representa-
tiveness; 2) aitempts to secure politicaliy nevtral competence; and 3)
desire for executive leadership. In Kaufman’s analysis, the current
period 13 not unlike the Jacksomian era (1828-36) whien the search
was for greater represeniativeness. -Not unlike foday, the idea of
career service was challenged, and a dominant view was that every
man could handle the tasks of government administration. Freqitent
rotation in office was considered desirable, with the result that a

- wide list of officials was required to stand for election. Some 80
years later 4 similar search for representativencss and popular partic-
ipation led to the initiative and referendum, the recall, local home
rule, and women’s suffrage. Kaufman’s structuring of history does
not take into account social forces which may have caused or con-
tributed to the oscillation from one set of attitudes and demands to
another. This is not the place to analyze the validity of his analysis
nor to expand on it to suggest some elements of social causation. But
one might note that the times in which the demand has been for
greater representativeness in the governing process would appear to |
have been periods of subsiantial social change with accompanying
turmeoil, Times in which the demand has been for executive leader-
ship has been characierized by acute social problems, e.g., war,
~depression. And times where the clamor has been for netitral compu .
tence have been periods of consolidation.

PARTICIPATION AND SO(‘IAL THEORY
Recent decades have seen the flowering of empirical social theorv

8. Rousseau, The Sercigl (,onmm, in Political Writings [02-104 (I, Watkins od. & transi.
1953).

9. Koufman, Administraiive Decenrmhzafmn and Political P()Wer Pubin‘ Ad*nmxstntmn.
Review (1969).
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At the same time, normative theory as well as pragmatic experien_cc
-continue to influence how Americans regard government and the

governmental process. In the following paragraphs reference is made
to a wide spectrum of theory, with suggestions that ideas on citizen

involverneni and public participation might benefit from specific

attempts to relate them to these theories. Implicit is the belief that,

rhetoric aside, public participation as a theory of governance has not

been effectively dealt with and that its formulation and critical
analysis is badly needed .} °

American government rests on pragmatn, experience, rather than
on grand formulations of political theory. Our great documents

enunciating political principles, such as the Declaration of Indepen-

dence and the Federalist Papess, are polemical rationalizations of

political action. Americans, in politics as in other aspecis of their.

culture, are not philosophers or great theoreticians. Pragmatic
" responses to particular problems have dominated politics! action

—and the major characterisiic'of pragmatic philosophy is that it is no

philosophiv. Thus it is not surprising that such political theory as we

have been able to articulute has been retrospective, iuferred from:

action, behavior, and pO]ithd! statements and wrifings nch in nora-
tive content. .
It has frequently been pumted out that the Founding F’aihm htld

to no fully articulated philosophy of government. We are lelt to infer-

their values and perceptions from the polemical Federalist Papers,
. written to persuade New Yorkers to voie for the proposed Consiitu-
_ tion. Although the Federalist Papers are conceded to be great works
of advocacy and reflective of the pragmatic mood which still dom-
inates American political thought, they hardly provide a coberent
and integrated statement of political doctrine. Being dominantly

instrumental in character, they express concern over rule by the

masses and the influence of interest groups (factions-including
pohtical parties). At the same time, they voice support for a chiecks
and balances system which reﬂects fem of a too puwelful govern-
ment.

From the begmmng of the U 8. government conceptions of the

10, Perhaps the lack of attempts 1o deal with participation is overstated. The criticism i
realty dirceted at the more ardent advocates of participatory systems, many of them Federal
bureaucrats, who have net faced up to the conceptpal problems with which this article
deals. The foillowing works, lrgeiy by political scientists, indicate some effaris in the
analysis of participation: G. Amond & §. Verba, supra note I; R. Dahi, A Preface to
Demoetatic Theory (1956); T. Dye & H. Zeigler, The frony of Democracy (2¢ ed. 10723 T.
Lowi, The End of Liberalism (1969); Al McFarland, Power and beodership in Phualist

Systems {1969}, . Thompson, The Democratic Citizen (1970} S. Verbs & N. Nie, Partic--
ipaticn in America (1972); H. Zeigler & 1. D}e, Elite-Mass Benawor and fﬂ!i’:‘&(‘”tdl, ].3 :

© Am, Behavioral Scientist {1 969)
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polmcal proueqs hdve oscillated from a view fe,(.rardmg flie Lovern-
ment as “they” to the alternate view of regarding the government as
“we.” The Declaration of Independence. at least insofir as govern-
ment of the Colonies was concerned, moved in the direction of “we”
~gugpesting the linkage between frea, and independent men and self
governance, The Bill of Rights in the first ten constitutional amend-
ments was premised on a “they™ concept of governmeni-one that
had to be controlled by laws, one that could nol be completely
trusted to guard individual liberties.

This ambivalence continues to be an Jmportant aspect of American
political behavior, just as the absence of 4 fully developed theory of
American government continues 1o be unavailable. The best that has

heen done has been done to analyze processes of politics, administra-

tion, and government as a basis for formulating from such abserva-
tion political theories that attempt to characterize actual political
heh‘mor

At the same time, as the scientific method has come to dominate
the study of politics (und of soctety), a difterent kind of theory
seeking to order and explain processes and phenomena has begun {o
develop. In some arcss such theory has also been subjected to enipi-
ical tests. But it is clear that we are far from any general theory of
politics. And even at the middle range level a great vartety of unin-
tegrated political theory is available for scholarty application.

This brief characterization of American political theory has been
introduced to provide a backdrop for a review of the status and
development of political theories relavant to citizen invoivement and

" public participation in govermnenta] PrOCesses.

THEORIES OF REFRESENTATION

Problems of the relationships of government to the governed are
not new 1o political philosophy. Two aspects of these velationships
were well-developed over the preceding two centuries: one concerns -
systems of representation, the other questions of control. Both were
rec,ogni?cd in the Declaration of Independence; both were impontant
issues at the Constitutional Convention. One of the most thorough
examinations of the s.ubject was John Steart Mill’s essdy Represen fa-
tive Government.'' Barly in the present century, Guild ‘Qouahsrs in
England and Syndicalists in France, searching for an aftérnative to
geographic representation, concluded that functional representation
would more adequately reflect popular interests. A few atfempts at
functional assemblies were made in Italy and France but were cleardy

11, I Min, Representative Government (1949).
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not tremendously successful. Others sought fo experiment with pro-
portional representation, seeking 1o correlate representation to
voting strength. This remains a characteristic of the German Parlia-
ment. in any case, those who urge greater public participation, and
certainly those who seek to formulate a political theory on participa-
tive democracy, must confront the question of how participation is’
to be related to representation. Whatever system may be proposed,
representation is a stark necessity which must reflect population sjze
and geographic area. And while one may join Rousseau in conchuding
that a representative system is not democracy, one must nevertheless
confront the question of designing a system, in which there s a
degree of responsiveness and citizen contr ol. The alternative is 1o opl
for dictator shxp

. THEOQRIES OF POWER

~ Through the ages political philosophers have been fuscinaled by
issues of social and political power—the influence by some over the
behavior of others. Concepis of public participation could banefit
from efforis to relate them to theories of politicai and sdcial power.
Three aspects of power theory would scem of particular relevance:
the first is the revolutionary concept of the veizure of power; the
second are the concepts of caommunity power, as developed in a
variety of sccial reSearch in receni decades; and the third ave elite
theories, ranging from rather modest research in leadership to

Hobbesian eriticisms of democracy to €. Wright Mills’ analysis of the
Power Llite. 2 _ '

Seizure o f Power

Sejzure of power, at least since the French Revolition of 1789, is
the other side of the coin on which is engraved *Power fo the
People.” It serves to remind those concerned about formulating a
political theory of participation that citizen involvement, ospecially
when not structuréd, can become a revolutionary force seeking the
redistribution of power. It raises the question of whether, and to
whiat extent, an ex;stmg system (“The Establishment™) can accon-

~modate change. : :

Communiry Power

Community studies became well-established, if not popuhr during
the 1920°s and 1930%, e.g., M:dd!etmm by Rohert 5. and Hch,u M

12. C. Mllls The Powu Elite \1956}
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Lynd. But the emphasis in these early studies was less on political
power than on a portrayal of a cross-section of Jocal culture.! *

Following publication of Floyd Hunter's Community Power Struc-
ture'* after World War II, attention was directed to decisionmaking
processes within a community and to the role of those who were
designated “The Influentials.” From the point of view of citizen
- participation, the importance of Hunter’s study is perhaps that those
who ruled “Regional’ City” were not politically accountable. The
power structure described by Hunter was hierarchical with the social,
‘econamic, and politicat life of the community being dominated by a
relatively small and homogeneous group of influentials.

In the early 1960°s 4 number of political science studies of com-
munity power challenged the Hunter thesiy and suggested that power
in American communities was shared by a varicty of elites with
varying interests and that their power was effective only in certain
areas of community policy. This pluralistic view of community
processes was formulated in Robert Dahl's Who Governs.'® From
the debate between class-oriented sociologists and pluralist political -
scientists arose efforts to syntheésize results of many studies and to
develop a comprehensive theory of community power. But these
efforts have not been entirely successful, and some significant gaps in
the theories of community power remain. One of thesé, particularly
relevant {o this essay, is the failure generally to deal exphicitly with
the question of citizen participation as it relates fo community
power stmcture, This remains 3 challenge to anyone seeking to
formuiate a theory of participation.

The Governing Elite

As indicated in the discussion of wmmumty powu elite control
may be inferred from certain formulations of how community deci-
sions are made. But in addition, the annals of political thought
contain a wide range of material dealing more directiy and explicitly
with the role of goveming elites. Thus, an issue of the American
Behavioral Scientist devoted to the topic of “Elite-Mass Behavior and
Interaction” began with the editors’ axiomatic declaration:

In a2l societies, and under all forms of government, the few govern
the many. This is true in democracies as well as in dictatorships. . ..
. Because the symbols and cdncepts of American politics are drawn
from demncratic political thought, we seldom confroni ih *]L-

13. For a review of the commnunity power studivs sve W. Hawley & 1. Svara, Thc‘ Study
of Comnuinity Power: A Bibliographic Review (1972).

14, F.Hurter, Community Power Structure (1953).

15. R. Dakl, Who Governs? Democracy and Power in zn American City (1961).
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menial fzct that a few citizéns are always called upon to govern the
remnainder.’ ¢

This statement must be dealt with in a viable theory of participa-
tion. In more moderate terms, the problem is one of authority and
responsibility, of leadership and capacity, in the context of which
the nature and scope of participation are to be spelled vut.

The issue of the importance of a controlled and responsible elite is
more sharply drawn by Professors Thomas R, Dye and 1. Harmon
Zeigler'in their The frony of Democracy. In a trenchant and challeng-
ing Postscripi to the Second Edition, Professor Dye asserts:?”

Mass governance is neither feasible nor desirable. Widespread popular
participation in national political decisions is not only impossible to
. achieve in a modern industrial society, it is incompatible with the
liberal values of individual dignity, personal liberty, and social .
justice. Efforts to encousage mass participation in American politics
are completely misditected. To believe that making . American -
government mose accessible 1o mass influence will make it any more
himane s to go directly against the historical and social scierice
evidence, Tt is the irony of democracy thai masses, not elites, pose
the greaiest threat to the sorvival of democratic values, More than
anything eclse, America needs an enlightened ¢lite capable of acting
decisively to preserve individual freedom, human digaity, and the
values of life, liberly, and property. Qur eiforts must be divected
toward -ensuring that the esiablished order is humane, decent,
tolerant, and benign.
Elitism is a NeCessary Lharactensm of du societics. The elitism we
-<have wscribed to Asmerican sociely is noi a woigue corrupbion of
democratic ideas attribuisble to capitalism, war, the “military-indus-
trial complex,” or aity other events or peaple in this nation, Theve iy
no “solution” io elitism, for it is not the problem in a democracy.
There have beon many mass movements, both “lefi” and “eight” in
their political ideology, which have prommised to bring power to thc
people. Tndeed. the world has wimessed many “successTal™ mass,
movenients which have overthrown soecial and political systems,
often at great cost to human life, promising to empower the masses.
But invariably they have created new elite systems which are at Teast
as “evil,” and certainly no more demociatic, than the older systems
which they rephiced. Revolutions some and go-but the masses
remain powerless. The question, then, is not how 1o combat elitism
or empower the masses or achieve revolution, but tather how 1o
build an orderty, humane, and just society.

16. H. Zeigler 82 T. Bye, supra note 1.
7. T. Bye & H. Zeigler, supra note 10

93-4B1 O ~ 77 - 43
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Participation theory must confront the chal]enges‘ formulatnd by
Professor Dye .

!

GROUP THEORIES OF POLITICS

Any theory of politics i§ a theory of power, its management and
use. In separately discussing the three subsets of power theory in the
preceding paragraphs it was intended simply fo suggest the explicit-
ness with which the concepts of power were dedlt with. Group
theories also concern power, but, as dealt with by many political
scientists, power is the resulf, rather than the purpose of group
behavior; it is the object, rather than the subject.

" American political science is pluralist in orientation, and this fits
in nicely with group theories of* politics and political behavior.
.Essentially, group theory states that for a variety of reasons, includ- .
ing the desire to be effective, political man in America organizes
“himself into -groups. Political activity therefore involves conflict,
bargaining, and negotiations among groups. It is through alliances
" and alignments. of groups that political "action occurs. Groups, in
tuin, are kept from overreaching theémselves by overlapping member-
ships and because new groups can always be organized., Thus, a sys-
tem of countervailing power serves to check excesses.! # ¢

"~ Critics of group theory have poinied to the fact that there is a
sliecnt majority not represented by the myriads of groups interacting
in the political process—and potential groups do not necessarily
emerge to balance the situation. Others have pointed to the establish-
ment bias of group theory, suggesting its failure to accommodate
change. Still others have challenged the motivational logic of group
behavior.!? Yet the effect of these criticisms has not been to
depreciate the descriptive validity of group analysis, bul to suggest
that group theory is not the “general theory of political behavior™
-which some had hoped it would be. In any case, theories of citizen
_involvement and public participation cannot ignore group theory and
the research on which it rests because the latter explains a great deal
about how the American political system functlons

RESIDUAL PROBLEMS

This section identifies a mumber of conceptual problems which -
impinge upon citizen involvement and public participation.” The

18. The classic explication of gmup theory remains D. Truman, The Gcwe}n’men( al
Process (1958). S

19. A frequently overlooked criticism of group theory, usmg the concepts of economic
utility analysis is M. Olson, The Logic of Collective Action (1965).
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brevity of ‘treatment does not reflect their lack of ‘tmportance, ,burt;
rather space limitations and the competence of the anihor. '

Behavioral Analysis _ _
Discussions of participation tend to reveal an egalitarian one man-
one vote bias. As normative policy this is consistent with dominant

Amertican values. As psychological reality it falis considerably short. -

Theories of public participation have not yet begun to utilize the
results of social, psychological, and behavioral research. Theories of

puhlic participation need to take such findings into account. Only in”

" this way, for example, can what is known about the “‘silent
majotity” be dealt with adequately. To concepts of alienation need
“be added concepts of span of aitention, so that the limitations of

hortatory admonitions to “‘get involved™ are qualified by’ hard _'

reality. -

The Boundary Problem _ _
Recommending participation on the lowest Tevel or on a fuce-to-

face basis does not aviomatically identify the geographic unit which’
provides the focus for attention, In fact, one of the most difficult:
and complex decisions is determining appropriate boundaries. Simple.
geography, i.e., where people live or work, is not enough. Problem.

boundaries must be related to. reflect interest ‘boundaries—and

depending on the problem these couid be the entire nation. Who, for

instauce, has an interest in a National Foresi? Clearly, those living
close to it, but not they alone, Those in the watershed of the forest,
those using timber and timber'products, those seeking recreation in
the forest and many more have an inierest. Who has an interest in the
public domain, in stomic energy research and production, in coal and
ail prodoection, in the development of a river? Paraphrasing the
Supreme Court in a 19th century case, “We are, after all, one
nation.”” The locule is important, but it is not the sole dimension.
The gerrymander must be recognized as a factor in drawing social

and economic boundaries as well as political boundarics. Boundaries

determine problems and participation. If one’s goal is to raise average
income levels in Appalachia, one can achieve this poal by redetining
- Appalachia to include Philudelphia and St. Louis. .

Functional Approaches -
Structural-functional analysis continues to ‘be a valid and useful

social science technique. A traditional and still important approach

to American government has been separation of functions into iegis
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lative, executive, and judicial, tunctlonal distinctions mmudmg w1th '
allocation of authority to the three branches of government estab-
lished in the U.8. and state constitutions. To these three functions
Almond and Powell have added three more: “interest orientation,
interest aggregation, and communication.”?® This sixfold classifica-
tion of functions becomes the basis for analyzing the conversion
" processes of the political sysfem which transform the inputs of
demands and supports into program and policy outputs representing
extraction from the system, distribution and redistribution within
the system, negotiation and the like. Such a systems model is far from
simple, but it may be useful in deciding the nuature and role of
participation and in distinguishing types of participation needed and
desirable at different process stages, It seems clear, for example, that
participation in the formation of new government structures, new
programs, and new policies will vary from participation in the execu-
. fion of generally established programs and policies. Although the
distinction between “policy” and “administration™ has been discred-
ited in the literature of public administration, since administrators
make policy tiirough exercise of delegated authority and by accre-
tion through day-to-day administration, in a polar sense the func-.
tional distinction would seem to be useful. One can identify different
types of participation in relation to different functions—ranging from =
mass meetings, political assemblies, strikes and demonstrations (and
- even revolutionary mobs) to community meetings and formal hear~
mgs, where seeking mformat:on isa pnmary objucuve

' RLLATIONSHIPS TO THE EXISTING S‘r’ST EM -

it has already been pointed out that pubhc participation, depend- .
ing on where and how it occurs, imphies change and often is a defiber-
ate threat to existing decisional (power) arrangements. No theory or
procedure for participation can be adequate if it does not deal
explicitly with how participatory processes relate to the formal struc-
tures of government, including the reguldr repreqentatwe system,
political partics, etc. Essential to this problem is the question of

- majority rule and minority rights. In fact, except in the election of
officials {and not always then), it is usually impossible to find
majority support for most povernmental decisions. Not only is the

. silent majority a reality—barriers of understanding and inferest in this

age of specialization are equally limiting. In the absence of generdl
referendum procedures which would be of doubtful utility and with
pofitical parties that are not issuc-oriented or programmatic, the

20. G. Almond & G, Powell, Comparative Politics (1966).
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conccpt of majonty support for any program or pohcv is diffi «.uit to
prove. Even in a town meeting situation majority views of the com-
munity and certainly majority interests are difficult to identify. Ona
few limited issues polling may give a stalic picture of attitudés; but it
cannot capture the dynamlcs of Lhangc parhculdrly in highly volatﬂe
situations. :

i

CONCLUSION

A classic statement of elite theory is the “iron rule of oligarchy™
formulated by the French sociclogist Robert Michels. As theory, his
conclusions would clearty be opposed to most concepts of participa-
tion—even though, as this article has suggested, there is not yet a
coherent body of ideas which might be labeled participation theory.
But if Michel’s conclusions approximate reality, the rele of participa-
tion is narrowly constrained and must be approached on a much
more limited basis. Perhaps the issues are, as they have been from
1789 on, issues of controlling government, assuring sound and wise -
decisions, providing -for due process, protecting minorily views,
establishing nsponsxblhty and résponsiveness, sceking equity, and
striving for the public interest. Tt is a sobering thought that, in the
context of one man-one vete—the simple statement of majoritarian .
- decisionmaking—most of those shouting loudest for participation
have generally been minorities. The poor, the Blacks, the environ-
mentalists—all are clearly and obviously minoriiy groups. Only a
sense of equity and pubhc responsibility (contrary to the economic
model resting largely on greed and seli-seeking), together with a good
portion of concern and even fear, make a-war on poverty possible.
Social reform, environmental protection or-other new thrusts in
public policy have riot been and cannot be majoritarian, participation
rhetoric to the contrary not withstanding. There is no substitute for
a policy which seekr. the public interest.

For some time after World War ¥ it was fathondblc among soc:al
scientists to assert that the public interest was a myth--like rehg_mn_
an opiate of the masses. What was confused in this.view were the
difficulties in defining the public intérest and the ease of equating
personal aggrandizement as the simple definition of that inierest,
with the much more important fact that it was the search for the
public interest, the requirement to rationalize decisions as being in
the public interest, that was the significant aspect of the concept.
The preacher says “Seek ye first the kingdom of God;" the:
responsible democrat says “Seek ye first the pubiic interest.” Nuther _
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is easy; with respect to both it is the seeking that makes the
difference, even when it is recognized that we often fali short.

Citizen involvement and public participation must also meet the
test of public interest. This is why this article has stressed the need
for a theory of participation which can be related both to normative
and empirical conceptions of our democratic system and mtegrdted
with American pragmatlc experience,
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_ It is a pleasure to have.fhis opportunity to share seme thoughts on public
participation in scientific and technical decision making. Responsible participation
in an area to which they come with 11tt1e backgrdund and much apbfehension pnse$ )
special problems. There can be 11ttle doubt but that the public is asking, éven
demanding, to be in the game. As has been true in other areas, we find ourselves
paying a price for concentration upon advancement in one .cultrual entity (science),
in this instance sparked by WWII and Sputnik, while neglecting others, Thﬁs, it is.
that we now, rather belatedly, recognize our increqsing raquirement for concomitant
advancemenf_1n education, social, ethical and moral values. There is much catching
up to be done to bring it to pass eveh at some future date. Therefore, it is vitaf
1o set planning of an orderly sequence of achievable 1éve]s at the present time. 7
Teday, we are considering the publics which must now Be recognized, informed
and acknowledged as !egitimﬁté partners in the scientific entérprise. The plurat,
publics, is-appropriate because everything which I have read to date distinguiéhes
many separate "publics" as governmental agencies attempt to venture into this new
world utilizing the public in the decision-making process. This distinction aveids
assumption that ouy tjt]e refers solely to the great American public with resuttant
over—simp1ification of the problems as well as solutions. Thus, we must analyze '
the elements, the levels and the other participants in scientific aﬁd technical
decision making. before.we attempt to madel appropfiate and meaningful pubiic partici-
pation. As indfcated above, we also must ascertain just where ocur culture is in

its educational, social and other relevant developments. Only the ﬁosf optimistic
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or the Teast 1nf6rmed would suggest -that we are ready for pub1ib participation at
all levels of decision making. A primary concern must be our all-to-evident failure
in the past to provide the information base which the public requires for such
participation at any but the lowest levels or in deve]opﬁent of the most general
concepts. We shall discuss the résourCes for establishing that base ]afer.

Iﬁere are those who conten& fhat this thruét for public partiéipation represents'
a distrust of science or.a latent anti-intellectualism. There has been an 1hcreased
sensitivity to thé pofentiai of science which some factions wouTd eventually exploit
if we do not pfovide a better educational hase for understanding of sciénce and how
it upgfates. Feafs about the potential and products of science have been eﬁident
“throughout much of the history of man. Their expressiaﬁ usually took the Form of
deterrence or prohibition althnugﬁ it often resulted in loss of position and, oc~
casiqnally, a life. Mﬁch of this history reflected the relative ignorance of the
"oublic," a fear of the unknown and/or resentment of the intellectual discrepancy.
We need our social sciences to tell us just ho# far we have pﬁogressed from those .
days. I'suspect that they would find confinued attraction revulsion/ambivalence
pertaihing to the unknown and supernatural today. They would find demographic and
ethnic foct of distrust of sciénce. In essence, they would find that we have not
come as far as is necéssﬁry to enter this discussion without all due caution. In
other words, we must weﬁd our way stowly and deliberately into the world we gggigg
to achiéﬁe - to foster and ensure increasingly responsible roles for the public in
scientific and technical decision making. With that as our wltimate goal, we must
determine_prompt!y the tevels at whfch cartain parts of the public now.can partici-
pate predicated either ﬁpon present knowiedge or that which can be provided within
the time frame aljowed._ Thus, we always ;hajl be returning to that majof requirement

for democracy, itself - an informed public.
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1t is-regretted that we must indulge in this definition of "publics" at this:
late date. There have been many statements by officials about public participation
in decisions in their agencies with the pyb1ic teft to decide just who was to be '
involved in the new venture and to what purpose. Undoubtedly, these siatemenis .
have raised hopes. They certainly already have resulted in costly and unproductive .
forums, town meetings and other media where all of the forces of confrontation,
the adversary process aﬁd a little knowledge being a dangerous thing have inter- . -
mingled . to serve no purpose but the opportunity to be heard or, more accurately
described by medern ;ggg;? "to sound off." If provision of the "feeling" of par-
ticipation is the actual abjective of our current. undertakings en public partici-
pation, it is far better to state this frankly and clear the air. The public(s) do not
deserve to be deluded or Tulled inte a false sense of involvement in an issue-of such
consequencé. There are. the skeptics and these who will watch every step along the
way. to be the first to declare "they never meant 7t.”" Thus, it s espectially sat-
1sf}1ng to.appear before this Committee which is indeed very serjous about the
matter of public participation in science and technical decision making:

Among the many reasons why we find ourselves discussing the topic before us
today is-our growing awareness of the ultimate, complex ﬁature of thindgs. We have
Tearned that there are few tndividual variables. Actions taken to solve one probiem
then bring bthgrs to the fore, in other systems, in other decades and, even, in
other generations. We have come by this intelligence the hard way, and its perva-.
siveness will mark this generation's decision making in many ways. Public partici-

pation is but one way to assure that nothing is overleoked, whether it be a

~determining factor or potential impact. We need all of the help we can get to assure ’

that full. consideration is afforded all varijables.
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. However, 1et us recognize fhat'there is a cost to this process. Let us afso
recognize that there is no way, including such public participation, to assure
us of no i1l effects, no risk or gg-danger; The recent accelerated péce at which
we have discovered long-term effects underscores the futility of seeking a decision-
making process- that covers all of the bets. HNor is there any process which absolves
decision makers from the responsibility for decision making. We are talking about
increasing probabilitfes: the probabiiity that the greatest number of people wili .
benefit, the probability that science or technology will advance faster, the proba-
bility that there will be a cdst benefit, et cetera. Certainly a major determinant
of the quality of‘public participation in decision making will be the public's _
acceptance of this fact of probabilities. Their participation in decision making
is hampered just as much by expectations of a "fail-safe" Tife as it is by retention
of the old ways which are "tried and true." We are here today because the old ways
are being tried more -and more and are proving to be fallible.

There are additional constraints which must be recognized and understood by
our publics. These include ultimate responsibi]ity aﬁd, even, liability for deci-
sions made. There must be ho question about the advisory natufe of their rofe and
the fact that someone else has the position of secretary, program manager or depart-
ment head with attendant authority. Unless this working relationship is estabtished
clearly, the public's rale can degenerate from cooperative problem solution to con-
tentious, protection of self interest. -1 believe that it is important to recognize
our potential here for setting up & new derivative of an all-American past time -
kibitzing. Part of the fun in sports events for the nom-participant, the non-
professional, is telling the gquarterback when to run on fourth down, the hitter in

baseball when to swing away, the basketball player when to shoot. We also enjoy
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informing umpires, referees and others, nominally in charge of the game, when we
differ from their decisiens - a difference arising from our biases as much as our
~ vantage point. ]

I would rather not see decisfon-making fn science reduced to this type of
.sport_based_upon some content{on that we brought our ticket to the arena and_thaf,.
alane, qualifies or justifies our. participation as kib{tzers, getting onto the
field to delay the same or destroying the goal posts. "Somedne else js always left
with the respunsibi]ity for replacing the goal posts and assuring that next week's
game s played while the "fan" returns to his work-a-day world in search of some
other diversion. Thus, I continually.return to our responsibility for an informed
public and the need for that informed public to be responsible as the present -
decision maker opens his process to public participation.

The process begins by the department or agency designating specific decision-
making levels for public participation. It is noted that the Department of Health,
Education and Welfare Task Farce report has suggested that "The HEW staff should
systematically conduct meetings and semirars with a wide variety of citizens prior to
to the Secretary's final decision on all major policy matters." {Underscoring mine.)"
Further, "there are approximately 90 major and diverse programs in the Department
{HEW) which call for some form of citizen participation." Once the decision has
been made as to where participation from outside the agenty can be helpful, one is
faced with the identification and selection of the appropriate "public." In the
past, we have used the expressions "interested" ar "concerned".parties. It is un- -
fortunate that this more realdistic phrasiﬁg was not retaingd because subsequent
definition of "publics,” how one contacts and selects them, and expected roles would

have been easier to achieve.  The mechanisms HEW anticipates and employs reflect some :




682

of these roles: advisory boards and councils, public forums, meetings, surveys and
program studies, paraprofessionals and volunteers.

The public a]ﬁo becomes involved at levels outside of agencies and departments.
This hearing and the willingness to receive testimony from four quite djfferent
orientations represents one. Attempts at reorganization in Congress reflect a growing
awareness of the Timitations of time and expertise available to any one member of
Congress. However, not many days can be devoted to any ane issue as the multitude
of requests to testify are honored and/or experts are called in to assure coverage
of all sides. Weighing the validity of arguments by opposing and equally qualified
experts is difficult enough in a scientific meeting of peers. It becomes a matter
of concern, then, as to how members of Congress can assure the most productive use
of their staff and their bwn tiﬁe for getting the facts. I believe that one very
effective method was demonstrated in the earlier AAAS—BroDkings Congressional Seminars
where indepth exchange was possible with individuals selectad for théir expertise
and objectivity. The AIBS has tried to maintain some of this provision of testimony
by producing "A Guide for Providing Scientific Testimony” énd encouraging its 53
member societies to assume a responsibility for informing congressional decision
makers of relevant progress ard problems in their discipiines. We now have a net-
wqu of 50 state representatives who translate the needs for such testimony on
federal, state and Tocal 1ssues into action.  This has béén our acknowledgment of
the immensity ¢f the problem nuw'faciné legislative decision makers in an increasingly
complex world. It is our approach to providing Congress with the best information
olr science has to offer, without bfds and without position taking. We share the
testimony and the uTtimate actions among our representatives so that the cumulative

experience assures improvement in the process.
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There are other needs for public participation in agencies which influence
priorities in science énd related funding. The Natipna1 Academy of Sciences and
the National Science Foundation have roles to play and charters which require
procedures to assure inputs from widely diverse sectors of interest. They must
not be perceived or treated as "captive" organizations by either the scientists
or the public, This is not so much a matter of maintaining public support as
it {s public understanding and appreciation of their roles. The issue is now
they translate ‘their vital role in behalf of science:into the vital role of
science in behalf of thé public. For solution of that issue, they require re-

. sponsibie dialogle with representatives of that public. As odd as it might
seem, on occasion, their own members and their own grantees do nut_p1ay this
second role so well.

It is apparent thatjour.term "public" passes through many transitions in
this sequence, The deliberate selection of experts and peers for advisory boards,

review panels ahd program planning represent the use of individugls from outside

the department or agency and hardly matches any usual definiticn of "the public."
In many cases, these are individuals who, hopefully, will be perceived as surrogates .
by the greatest number of "interested”" parties, - One.is reminded here of the widely
divergent employments of "peer review panels” recentTy‘under ponsideration.

In addition to the requirements-for managerial, scientific, technical, predictive:
or other skills, there will be a need for further education or orientation of the

participants to be fully effective.for any given particular-.agency or department or
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task, Even“with small, peer gfdups, wé have learned that the scope of
programs)poTﬁcies and their 1mpac£s often Teave some information or view-
point unrepresented, The staff work reguired to update participants or
compensate for oversights can be exténsive. In this matter, relatively
Tittle use 1s being made of many data and information systems which have been
developed over several decades for such purposes under government funding.
Among these resources are the Biosciences Information Service, MEDLARS,
TOXLINE, Smithsonian Infurmat1on'Exchange and the Chemical Abstracts
Service. ' '

Let us return for a moment to discuss- how we get our "public" assembled
for participation. ~What is the mature of the announcement of thé mesting,

review, forum or seminar and where has it appeared? This is most critical

because we do have a target "public." What-are its usua) information media and

means of communication? How does the effort to honor the commitment to public
participation appear when the department involved employs the Depariment of
Comherce Bulletin, the Federal Register, or the Cangressional Record for
Eqmmunicating 1ts needs? Does the government intend to sell subscriptions te
its publications and change the reading habits of its publics or will it
evidence its sincerify in utilizing other resources? The same question will

be raised about the lead time provided in advance notices.
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Let us assume that this prucéss has gone smqnthly} and we are about to have -
"public participation.' - It should be clear from the beginning that seldom if ever
are we expecting the great American public to be particihants in such decisioﬁ
making. There are other means for their involvement than those afforded through
the process considered here, Experience has shown that any hearing declared to
be "pubtic" will attract individuals with many needs to be heard and seen quite
unretated to the provision of ‘information or contribution to decis1on,making.. There
alse will develop a cadre of “hearing attenders" whose consistent attendance will
shame cthers of more competence and somewhat greater desirability. Equally certain:
is the tapering off of these attendees as the newness disappears and the very fact
of a public hearing has been established. The latter point, notwithstanding, no. -
héaring should become perfunctory.

The preparation for outside participation in decision making does not come
eaéi1y aven in the prescribed peer review context. The process is even more diffi-
cﬁlt as we move farther and farther toward holding a truly public forum. -When
assembling a group of scientists to review proposals in'a restricted disciplinary
area, one assumes that all participants are current on research in related areas.

Too frequently, this is mt the situation. We must concern ourselves, then, with

the universality of information base represented by a truly public forum. If we are
primarity providing an opportunity "to be heard" or "to. feel:as if they are partici- -
pating," that is one thing. If we are merely interested in hew the proposed program/

policy affects or aﬁpears-ta them, that is another. In-these jnstances, we are

93-481 O - 77 » 44
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‘accepting their level of information and the many influences of others who already
have tried to form their. opinions fhrough mass media, canvases, polls, and personal
contact, Many of this II'pubh'c" have came with minds made wp, and.there is little
that can be accomplished by handout, introductory remarks, the appearance of ex-
perts, structured debate or discussion that will influence either the comments

that w111 follow or their feeling of satisfaction with the results of the meeting.
Finally, there is the increasingly employed "going teo the public" by departments
and agencies through mass media prior to arriving for & town meeting or forum. There
are many questions about the use of this technique arisirg. They pertain

to the size of the issue, the competition for the public's time, the optimum use
of the official's time, the effect of any excessive repetition, and the specter of
media mechanisms submerging the original objectives and becoming ebjectives in. them-
selves. '

We must recognize that today we often find ourselves where the decision maker
is not {n the rather enviable positfdn of seeking the best research data or the best
informed management. Too often, the issue. has already gone public and positions
have been taken by pros and. cons whe then proceed to recruit suppert. How does one
achieve. public pérticipation in decisfon making in_this situatien? Here, our "public"
is rather well defined and establishing an envivorment in which objectivity péevails
is most difficult. Getting these interested parties together for a review of .the
variables and the consequences of optional responses requires the greatest of manage-
ment skills, It can be done, however, although the greater the prior public.display
and the stronger the position taking, the less Iikefy is any perceived "retrgat"
fram a position to be accomplished. The Natural Resources Council of America. in
recent years has become such a forum where people with conscientious concerns over
conflicting interests have 1learned to hear the other side and reach "areas of agree-

ment" prior to appearing before committees or other decision-making- bodies in Congress.
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It might be well for dec1§1on makers to afford such opportunities for discussion
between groups of different persuasions befnre "going public." " This is a maturing
procesé which tests the objectivity of both sides and exposes primary mo;iVas. As
the informed American pub1ﬁ£ we envision evolves, this.process should become more
w1despread because their 1ntefests will be represented by the partic1pénts. The,
real public. thus is participating because its surrogates are more accountable as
the former review their actions. ) )

This consideration of the real public as participants and the manner in which 2
we accept its presént understanding of the fssues ar policies under consideratijon
reémbhasize our_résponsfbility for an “informed public." As a scientist who has
devoted many years to ﬁcduafnting engineers with thé1r néed for human fequireménfs,
technologists with thefr.need for basic rgseafch. academicians for the need for

. research in the mflftary aﬁd. finally, scienfiéts with_the need.to communicate with
that public which supports them, I fully appreciate the pitfalls and problems on
the path to‘that'day whent the American Public truly can play a responéible role in
decision making. [ have taken somé patns to define our many publics 1ﬁ this presenta-
tion ta alert sﬁme adm1n1§trétor; not to expect too muﬁh from pub11c-part1c1paiion
and, ‘erwfse. to temper the public pért1c1pants' expectations of influencing fh1hgs
beyond ‘their cuﬁprehéns1on. While much of the impetus for publicrgarfic1gation'
taﬂay is aimed at preventing their abuse by thé government, their educatidn is

‘ equa11y 1mportant to prevent the1r misuse by adversary and special interest groups

Let us now consider the uperation of this participatinn, at any tevel. To
réiterate supplemental, germane information is vital regardless of the composition
of our "pﬂbliﬁ" and the task before 1t. This is where the first inroads are made

on staff time. Anticipation,. collection and' dissemination of appropriate information
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requires skills not always available. -They do develop over time through familiarity
with agency programs and policies as_we11 as past experience with the public. One-
shot effaorts and those invelving a major public require additional preparation and
skills, There is no magic by whiéh secretaries or other personnel in a deparfment :
suddenly achieve competence in defermining the proper sequence for speakers managing
a large audience, fielding or feferning questions and, generally, assuring all
participants of & satisfying and productive discussion or decision-making event.
‘This will require additiona]-peréonné! or, possibly, contracting aut for such skills
where personnel ceilings deny fhe former. Dependfng.upnn the nature and extent of
our present commitment of public participation, there can be 1ohg-range benefits
from development of internal personnel competence. Cumulative experience can cun;
tribute to a sensitivity of real value tc an agency. Introduction of rating sheets,
opinien pells or other mass respanses will bring requirements for pfinting. computer
‘ programming and analyses. Again, our earlier determination of:just what type and
level of participation is desired in the agency will establish the frequency and need
for such procedures and the parallel requifement‘fur_an inhouse campetence vs. a
contracting arrangement. . Depending upon‘the Tevel of participation, there are many more
‘bits of information and guiﬁance found in a guod procedure.than were origina11y.
‘anticipated in the design and.competent staff will be the deciding. factor.
The recording, summ§r121ng and culting of and from a hearing, meeting, review
or ather process are basic to implementation, feedback to-pub11£ andlestaijshment
of the history of the action for office records. As ‘we move farther into this public
~participation, those involved ;hould recognize that they are in an experiméntai
-exercise gf seme significance. Proper recognjzing of events, people, and actions wi]]
_be laying the groundwork for continued improvement in this system‘and assure a more

significant and productive relationship between those in scierce and the public. It
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is not too early to establish this concept and inform deparhnents and agencies that '

) sych records and later analysis Qi11 be expected. Suéh a procedure aTso provides
some incentive to truly try something new and not just retitle previous modes of
operation to establish that "we have really been doing that all along.™ As I stated
in the teginning, this is a major undertaking. Its comp]exity'must be appreciated
before we go much further lest the American hub}ic has one more experience vis é vis
science and technology which is negative. MWe can i11 afford such an experience‘fn
the years ahead. ' ‘ :

~ One jpevitable consequence of greater public participation in our decision

making might well be an increasing demand for.goa1—oriented research.  No matter how’
optimistic we might be about achieving an “informed” public in the future, the uﬁder--
standing of basic research's role in the scheme of things will be out of their reach”
for some time. The public will want results and its desire for accountability will
impact upoﬁ all levels of decision making. The experiences of program managers who. .
have had to fight constantly for support of their basic programs with informed .
supervisors, agency directors and, even, special committees of Congress underscoré
this point. This comment might elicit shudders from the basic research community but’
it does rot necessarily follow that their freedom of sclentific inquiry is in any ‘
gréater jeopardy. . ‘ )

Program managers and upper echelons of management must Become more capable of
interpreting research results for public understandfng and satisfactioﬁ; Accumulating
experience with second and third order effects,as well as those in second and third
generations, should a?sure‘us that program managers will become more sophisticated re
the many variables in their apeas of concern. They must dig deeper into basic pro-

cesses and, typically, the information on basic processes will be.of value across a
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broader spectrum of rgseafch than originally perceived. Throughout. this process,

it 15 the responsibi1ity of program managers to see the relevance of basic regearch.

to their program objectives. The freedom of the investigator to pursue his- initiatives
does nﬁt have to be influenced by those objectives. Like any artist who uses

his medium for self-expression, however, finding the market for his product will pose
problems. . )

From a fairly long participation in research and its management, I believe that .

- this element is overamphasized, There are few investigators to whom. knowledge of
pctentiél values of their work is not a stimulus. There are few who do not keep fairly
well pqéted'an programs. of agencies-as well as pragress im their fields. These are
vital determjnantscbf so-called "initfatives" for most research. Indeed, I would
suggest de1iberaté pfogram expoéure to those jindfviduals funded by an agency. Periodic
meetings and discussions for those who are supported under a program to explore the
progress and potentials would be far more prodyctive than competitive.isol ation and
reporting solely to their.awn discipline. This is especfaT]& true where the program
is interdisciplinary. If the program manager has been successful in assembling the
best researchers available for work on the relevant aspects of the problem, he has the
nucleus for a "team" approach to problem solution. It could be furthered by personal
interactions and communications.

Finally, Tet me return to the mast pressing issue of all - the intellectual
capability of the American'pub1ic to become involved as we envision: This means a
delicate balance between domination of advances in science and technology by fear and
emotion on the one hand and a return to scientific arrogance on the other. The
deciding factor will be the extent to which we raise the level of the public's under-

standing and appreciation of science. The American public is not so well informed



691

in scientific and technical matters as our educational standards should imply.
Were we to start at the beginning in dealing with ouyr topic of today, we would
begin with the education of the greater public regardless of how we might extract
certain groups for specific-roles in decision meking Tater.

Long before reaching this point, the feﬁder has become aﬁare of a conviction
that the public will seldom be involved in the decision making under consideration -~
in many ways other than the traditional. However, we have spokeni to the increased
need for a better basis for that public's understanding of science and its processes
and means for its achievement. We do believe that the decision-making process must
be opened in many ways with the appropriate repreﬁggggtion-of the public involved.
The requirement for- further orientation even of fhuse well qualified in science and/
or management in ﬁrder to perceive their decision-making task in the perspective
of the agency or program has been noteq. Many of the guidelines for peer review
team selection, avoiding fnhouse control, conflict of interest and preferential
treatment per individuals, laboratory, or research facility pertain to all levels
of decision making. We have acknowledged the plethora of variables which must be
dealt with in the context of improving the prébabi1ities indicated eartier, including
a benefit to the greatest number of the public. However, any decision will be of
greater concern and/or interest to certain segments of the public and we must
recognize that "the public interest" will pertain to them quite specifically. The
recent saccharin/dieter situation was a case in pofnt.

The declared intention of many scientific societies over the past decade to improve
the public understandingrof science has been implemented very siowly:  There has been

some opening of annual meetings for the public ‘to hear major addresses in plenary
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sessions. There have been some efforts of attracting Tocal radio-and/or TV.coverage
along with that from the ﬁress, There have not been major concessicons to the
‘requirements of.these media, however. Publications of the societies have brought
the outside world into their pages with Timited acknowledgment of 1egislative actions
impacting upoﬁ “their wortd." The same publications, however, have made'few if any
concessions to the public in the ﬁature of matér1a1s covered or the manner in which
it is presented."écientjsts‘pnntinue to write for scientists and unhappy. is the
~lot of the editar who would hhange the code in deferenﬁe to public understanding of
science. This leaves us-wi%h_the impact qf the societies upon pubtlic media and the
_educational system. Feﬁ societies have individuals charged with preparing materials
or interpfeting the scientific products of the discip]ine'fur mass media. . There
have been Vimited efforts suppurt1ng ‘such writing by some foundations. The govern-
mental agencies cou]d and should have been much more support1ve of this approach but
they, too, have tended to support the rtgorous, the traditional world of the journals.
The same defense of that riger, the dtsc1p11nary separatism of science begins
and prevails in the‘academic-wur]d.. Our present bastion in the battle to prepare
the American PubTic for decision making in science and technology is in the courses
of General Science. This is where the sciences must interrelate with each other and
relate to the problems of saciefy. Coincidently,.this also represents the years of
growing awafeness on the part of students (our future public) of those problems and
their cump1ex{ty. Individual teachers and individual courses in secondary school
and.college might continue the understanding of science which begins here, but there
are many forces working against them. Individual problems such as that associated
with recombinant DNA miéht perturb the traditional course sequence for awhile. The
problem 1ies in the jnertia of the system and the many reasons for its strength and

ability to return to its earlier form even when pulled upen for some Timited time.
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This is pot to imply that changé'édnnot be éccomplishédw Man& shieﬁtifi§
societies have cooperated with the National Science Foundation and other ageﬁcies .
to broaden the educational base of fufuﬁe génefations, our primary recuirement :
for public participation. We' often over1bok.the tremendous groﬁth in informatibﬁ’
and the continued pressures to lower the grade Tevels at which squect matter is
presented. Thus, the voiume of 1nfnrmat10n be11eved to be relevant to 11v1ng in
todayf world comes into conflict with the special know1edge be]1eved to be requ1réd
to qualify for specific degrees and occupationa] preparation. A1though we might be
witnessing some return to the graduation of an “educated" individual vs a trained
specialist, iny uTtimate goal of truly hinformed" pubtic partfc1pating in décisioﬁ
making remains distant, In the meantime, our "publics" will continue to be various
aggregates of peers, the interested and the caoncerned who will assume guidénce roles
to assyre progress of a science, success of an agency mission and, éven. prptectiﬁn
of fhe public interest. Our hope Ties jn the cnncom1taﬁt advance of education, ) '
ethics and social values which will bring more objectivity and 1éss self—fntereét

into the arena wherever it is found.



VAREABLES TN PUBLIC PARTICIPATION IN SCIENTIFIC AND TECHWICAL DECISION MAKING

DECISION MAKERS

PUBLICS

MODES *

President
Members of Congress

Executive Agency Directors
Public Respanse Officers
Division/Branch Directors
Program Directors

Research Personnel

State Governors
State Legislators
State Agency Heads -

City/Town Councils
Mayors/Managers

NATURE OF PARTICIPATION

Reaction to Item/Action
Anticipation of Results
Recommerdation for Action
Expert Opinion

Evaluation, Appraisal Rating
Expert Prediction

Priority Setting

Impact Assessment
Feasibility Determination

* May be self-initiated or stimulated

General Public
a) Interested
b) Concerned
¢) Impacted

Organjzations
{a) Interested
(b) Concerned
(c) Impacted

Advisory Committees
a) Appointed
b) Selected

Peers
a) Volunteers
b} Nominated
¢} Selected

Letters
Letters to Editor
Editerials

Page Ads
Petitions

Remonstrations
Radio Spots
kRadio Rebuttals
TV Spots

TV Rebuttals

Organization |
(a) Publications
{b} Releases
{c) Meetings

Provision of Testimony
Participation in Hearings

Discussign Groups

Lectures

“ Richard frumbui]
May 4, 1977
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- PUBLIC PARTICIPATION
_SOME EUROPEAN EXPERIMENTS.

o . Dorothy Nelkin
I am pleased to paxtlclpate xn hearings on the questlon of
' public 1nvolvement in science and technology. The ten31on between
the ideal of participation and its pragmatic implementation is .
a persistent §rob1em'fpr democratic governmenté,rbut in complex
technological societies this tension poses special dilemmas that .
I feel must be faced directly and not merely by minor prdcedural
~adaptations in fésponsé to public concern about technology. My .
oﬁn research has focused on controversiés over scienée and
technology,-on public demands for participation, and on ways that
governments seek to gxtend participation to areas of policy often
considered in the realm of technical expertise.
It sometimés lends insight to examine such issues in a
comparative context. What I would like fo do is to describe
some recent efforts to broaden partiéipﬁtion in pﬁlicy maging in’
several European countries--in Sweden; the Nefherlands and Austria--
for they suggest some tentative generalizations about éartici-
‘ pation in technology pollcy that mlght be useful in the American
context.* '
These fhreé goverﬁmenfs have initiated deliberate experiments

in participation in response both to environmental protest and

* A monograph with complete documentation of these experiments
1n their political context is forthcoming. See Dorothy Nelkin,
‘Protest and Particivaetion in the Technoloulcal State, * S5AGE

Publications, Fall 1977.
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pressures to reevaluate research priorities. - It was the anti-
nuclear movement that actual;f triggered the response, for the
nuclear power program in each of these countries became a sémboll
for concerns about bureaucratic céntralization, the incrgasing
authority of expertise and the declining role of the citizen.
Ooccurring at a time when the parliamentary majority of the
govefning?érF}?sfaced political challenge, the nuclear %SSUE
became a key factor in the struggle for parliamenté;y control.
Thus, participatory mechanisms were initiated both tc promote
public acceptability of govérnment programs and more generally

to meet criticisms about governmental authority.

Sweden

In the summer of 1974 the Swedish government decided to
finance a majqr experiment in public education apd consultation
in the area of energf. The mechanism for such an experiment
existed in the "study circles,”" a system of small study groups
managed by political parties and the major populaf organizations

(trade unicons, temperance groups and rzligious groupsh

——— e e - The gOvermment provides

. - + . : ' : s
factual information on?%ubjects reguested b§p3axlous organi=-
zations, and alsc funds “them to develop their own. material
reflecting local concerns.

Until 1974, study circles were . a vehicle for

adult education. The decision to sponscr a large scale study
circle program on energy reflected recognition that this area,

previously considered within the ministries as a technical
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mattég should be discussed froq thg diverse. ideological viewpoints
of politic&l and sociallinterest=g£ohpsf Seven organizations
pa;ticipated; each ran several thousand study pircles with 10 to
15 members who met together for at least 10 ﬁours.. Rbout §0,000
people participated in all. . The Ministries of Education and

Industry gave the organizations funds to hire experts, to train

leaders, and to develop. material that would reflect the_ interests: .-

of concern to their participants. The cost of the program was
about $650,000.

_ Government officials expected that public. involvement would
create more favorable attitudes towards nuclear power, but
réports f:oﬁ the study groups sudgested ﬁhat prior commitments
persisted with some increase in uncertainty and confusion.
Moreover, surveys.suggested that overall public opinion remained
ambivalent. An inguiry inte the direct effect of the study
circles on attitudes towards govermment energy policy suggested .
only slight differences inthe opinions of those who participated
and those who did not. 1In fact, one evaluation suggested that
increased kﬁowledge contributed to uncertainty and indecision:
the number of persons who could decide neither for nor against
nuclear power increased form 63% to 73%.

The subsequent government policy. essentially continued
the existing program:but also initiated an active conservation
plan. Then in an upheaval partly attributed to anti-nuclear
attitudes, the 1976 glection replaced the Social Démobrati;
Government with a coalition government headed ﬁy the‘Center
Party leader. Despite campaign vows to kill the nuclear program, .

he too eventually approved its continuation..
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The Netherlands .ﬁ C Ty -
As in Sweden, the'Dutbhlpovéfnment respgnded to environ-

mental protest by efforts to increase public involvement in
technological planning. 'In September 1972, the Minister of
Physical Plahning had presented a White Paper to parliament
stating that decisions affécting the enviromment involve
cohflicts.betwéen economie:r and ecoléagical interests, and

" between individuals and the collectivity that are "not so much
technical, but of a political nature." The White Paper recom-
ﬁended greater involvement by all affected interests ih developing
any plan that might glfer the environment. The Mipistry
thereupon set up a system in‘whiéh all government plans are to

be preceded by the publication of "policy intenticns." “These

deal with politicalland philesophical questions: the objectives

of econcmiec and industrial growth, the rationa}e for proposed
‘ projects, and their likely impacts. The statements are widely
distributed for public criticism in a process that takes about

a year.

First, the Ministry circulates a provisional plan to schools,

libraries, town halls, and local newspapers. Information
evenings (approgimately 40 evenings for each proposal), photo
exhibits; expert lectures and television programs are organized
to explain the ministerial preference:and to present alternative
plans. Local governments organize discussion groﬁps to'intefest
*the man in the street.” People are invited to send'written.
comments directly to the Minister. All responses go to a
representative council that includes workers, employers, and

members of veluntary organizations. This Couneil conducts public
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hear{ngs. analyzes the public comments, and makes recommendagions.
The Council report.is re—circ;lated to guard against the risk
of panipulating the public response in the course of summarizing
it. The material then goes to the appropriate Minister who .
must respond to c¢riticism, either defending or adjusting the -
proposed plan. Ultimately, it is the Minister who must resolve-
conflicts-between %ocal and national needs by publicly justifying.
his intentions. Tﬁe Ministerial recommendations and all
public documents go to parliament where citizens once again
have a right to lobby.

These procedures, used originally for regional planning,
were extendea'to include the plans for m;jor technological projects

in the- transportation, communication, and energy sectors.

Austria

In Ausﬁria, after an active protest over the siting of
a nuclear plant, the Chancellor directed the Ministry .of Industry.
to set up procedurés for a public debate on nuclear energy.
The Ministry sought to organize a debate that would fairly
reflect opposing points of view and adequafely distinguish
the technical from the political argumenﬁs. Those scientists
who had most strongly expressed their opposition to nuclear
power were asked to prepare a list of all gquestions they felt
must be considered before a decision could be made on a nuclear
\ program. The list was divided into ten themes. Te;ms of
experts, equally divided between supporters and opponents of

the nuclear program prepared information on the controversial

93-481 O - 77 ~ 45°
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aspects of each ‘theme and these are topics of discussion in
public, televised debates now taking place throughout Austria.
The Ministry also tried to prepare the public to follow the
technical discussion by publishing a free brochure defining
technical terms at a level that corresponds to the minimum
requirements of public schooi education.

The Austrian experiment stresses education and the creation
of an informed public opinion. A final report on opinions
expressed during the discussion will be written by participating
.experts and submitted to parliament by 1978. The repbrt is=
supposed to clafify which problems in the scientific debate are
resolved and which remain open and contrerrsial. Parliament
will ultimately make the decision.

The puplic debates begaﬁ in Octoﬁer 1976. As in Sweden,
the first discussions suggested that increased information
tended to increase conflict. 1In one of the early debates the
auvdience (mostly anti-muclear) objected to its orientation, and
called for introducing new guestions for discussioﬁ. The media
reported the sharpness of the conflict. Austrian officials,
however, remain enthusiastic, intending their campaign to
reconcile contradictions between éxpertise and democracy by
demonstrating that experté can publiclx state the limits of their
competence. This they feel will provide a better basis for

‘political decisions in technical areas.

-

Participation in Science Policy

Participatory reforms are alsc underway in other seétors.
These include the organizing of loeal councils with authority

over planning and industrial development, demceratization of
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industrial firms and éfforts to broaden representation in
decisions about scientific research. In 1975, a commission in
the Swedish Minis;ry of Education, concerned with lack pf
public representation in.the councils that established_resgarch _
priorities, propaséd that thes_e councils be re-organized. ‘I‘_hé
proposed structure.has two administrative levels that differ-
entiate between reégarch of "social relevance" and of “"scientific
.relevance.” A Reséarch Councils' Coordinating Board will be .
respensible for initiating, coordinating, and supporting research
in the categoryrlaﬁelled “socially relevant." 6n this Board,
representatives of:public interests will have a "dominating
influence."” Seven.of its twelve members will be appointed by
government (mostly from the pérliément); The otﬁer five will
be appointed by thé research councils. The Research Councils
will be responsible for reseaxch of "scientific relevance.,"
Seven of the ten members will be elected representatives from
higher educational establishments representing the ;esearch
community; the othér three will be appointed by the government to.
represent research—dependent sectoral organizations. The
commission alsc recommended that these councils, while dominated
- by researchers, should draw upon cutside evaluation groups {(from
the political parties, labor unions, and industrial organizations}).
In the Netherlands the Minister éor Research and Development also
proposed greater public involvement as a way to clarify the
needs of society and to develop research prioritie€s. The
government, according to the Minister, cannot'claiﬁ to fully
interpret social needs; there must be scope for direct public

intervention through the inclusion of consumers or users in the
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consultative process in which Research and Development decisions
are made.' Thus, he proposed é tripartite éystém in which
research workers, government representatives, and future con-
sumers Of research (i.é., producer orgahizations, professionél_
organizations, consemer groups, and citizéh enﬁironmental grou?s)
woulq-participate in an openh planning process within sectoral
research councils. These councils would adéisé the Ministry on
research policy and outline multi-year plqns which would then'be
disseminatéd for public¢ reaction.

" Concerned that the Councils represént the interests of
environmental groups as well as industrial consuhérs; the Minister
‘also proposed ways fo subsidize these groups'in order to
encourage informed and critical scrutiny of government policy.
Two propoéals have béen considered; to develop a. scientific
bureau within the government to do research reguested by such
groups, or to provide.the major groups witﬁ their own research .
capacity. Finaily, the Ministry has set up projects to teﬁch_
scientists to coﬁmunicaée their research find;ngé to the puSlic.

+o train sclience joucnalists,'and to work with public television.

Analysis

Several conditions cohverged in-Sweden, the Netherlands, and .
Austria to provoke efforts to éxpand public invelvement in
technical decisions. First, it was felt that £echnoloqical
development would ;equire.greater public confidence, which must
be restored through increased involvement in technical policy
decisions. But also, the'qoyernments were especially sensitive to

criticism by citizen groups because of the delicate balance of
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power in parliaments at a time when proliferation of administrative
bureauncracies seemed to widen the gap between the citizenry and
" its political representatives. Thus, public involvement‘was
‘percéived as a practical means to implement technological
.policies and also to reinforce political stability by meeting
criticism about centralization of authority and the declining
influence of the citizen. : . [N
The.experimengs in_each coantry diffef, however, in the )
extent to which they actuall} alloﬁ for greater pgblic influence
on goverpment poliéies. The structure schemes in the Netherlands
for example,lhave greater possibilities for influence at an
earlier stage.in decision making than do the Swedish study circles
wh;ch are mostly_gduéational. IQ-Swédeh, there was assuﬁed to
,.be an underlying consensus ébogt naﬁional goals, and fhe-hostility
over nuclear power was assumed to.be an anomaly. Thus, the-
government expected that more favorable public attitudeslwould
emerge given public understanding of the government position. 1In
contrast, tﬁe most striking characteristic §f the Dutch experiment
is its effort to incorporate dissenting public opinion at the
stagé of poiicy hakinq when.obﬁectivgs are first articulated as
.“policY‘intentionsﬂ" Criticism and the expression of diverse
opinions was encoéraged; conflict is, expgctéd and acceéted
.as a political reality._ZAustrian officials see public involvement
ag a way to createithe conditions to implement government policies,
but'aléo és a means to clarify,conflicfinq_po;nts of view. Note
that it was the opponents of nucigar power who were asked to

fotmulate the guestions raised in the public debate.



706

It 1s too early to evaluate these part1c1patory experlments,
but the comparxson suggests several’ p01nts. . ' Flrst,
regardless of their technical nature, pollcles concerning science

land technology are increasingly a source of confllct.

raising basic questions of value..- . 'More technical
information is not itself sufficient to change public attitudes
or reduce conflict;. The usuél'procedures of policy making |
about technblogy,'in which fully*fo;med'plahs are thrust upon:
the public as if they are non-controversial technical décisions

- are _inappropriaté.‘ A participatdry proceés.that realisticaily
confronts the difficult choices invelved in technolpgy policy
‘would not aveid conflict, but might bring better focus to the
issues of concern to the public, and thereby reduce hostility’
‘and polarization. ' '

Secondlexpertiée is a erucial politieal resource. lIf an
open decision-making ﬁrocess is to be effective, and if
participation is to be more than a symbolic exercise, thére
must be means to improye public access to_techniqal informatibn .
and éxpertise. o

Finally, the response to participatory demands must vary
according to the values one wishes to maximize. A major concern
is that.greater public involvément may further encumber efficfent
implementation of pﬁblic policies. .Participation is indeed
cumbersome. fThe Austrian campaign will take three yeais. In
the Nethérlands, it takes‘about.a year to approve a pdlicy ‘
intention. The impertance of an enlightened public and the
greater articulation of diverse valuwes that may emerge'in a

participatory process must be weighed against the urgency
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of implementing specific policies.

The bérticibatory experiments described@ above proceed with
cautious enthusiasm mixed with fear ahout their implications
for technical decisicn.making and for existing representative
institutions, But Qespite reservations, the participatory
ideclogy has been "contagious." Demands for increased public
invdlvemgnt have spread from one sector to ancther; even the
question of basic research is no longer immune as the recent
events cohcerning rgcombinant DNA suggest. Reforms tené to _
reinforce each other creating expectations about the role.of the
citizenry. In the long run, the implementation of poliecies fof .
_scieﬁcgyétechnolpgy.an& the very legitimacy of the responsible

authorities may deﬁgnd on the politics of participation.
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Mr. TaorxNTON. Then we W_illr reciﬁest you to's;m:‘rimari.ze your remarks
so0 that we can get to an interaction of questions on the issues which are
raised. . ' )

" Dr. Stone, we are very pleased to have you with us and we would
like to ask you to begin. '

STATEMENT OF DR. JEREMY STONE, FEDERATION OF AMERICAN
SCIENTISTS

Dr. Stonz. Briefly, five lessons of this recombinant DNA experience.
First, there are enough researchers to alert the public to new dangers.
The biomedical scientists fulfilled their obligations in raising this is-
sue much as the atomic scientists that founded my organization in
1946 fulfilled their responsibilities.

Seeond, in cases like these it is not enough to ask scientists to cry
alarm about the dangers. Instead it is very diffieult to figure out ex-
actly what the dangers are and so courage has to be matched by wisdom.
Public opinion shifts in emphasizing one danger is another as it has
. shifted on this question of nuclear reactors.

Third, this history shows that there is great difficulty in controlling
scientific developments. Even if it had been felt that recombinant
DNA was so dangerous it had to be stopped, it could not have been
stopped because it goes forward in other countries.

Fourth, recombinant is unusual in that it is a case in which the scien-
tific research itself could be claimed to be dangerous. In most cases it

_is the technological developments that are the problem, the problem
- of society absorbing the scientific advances.

X think that it would be misleading to think that we are goingto have
a stream of dangerous research projects, but I think it likely that we
will have, over the next hundred years, a long series of new develop-
ments springing from biomedical research which are going to be diffi-
cult to integrate into the life of our society. _

Finally the scientific community—wi’lich is edgy at the moment
about how it is going to be treated by the body politic—should be re-
assured by this reception. The public reaction to recombinant DNA
has been restrained. For example, so far, I think, the actions taken by
State and local groups have not indicated that it is desperately im-
portant to have Federal preemption, a matter on which our group is
not decided.

I should interject that this statement has not been circulated to our
Executive Committee or our Council. There is a consensus on most of
one major points it contains in our group.

The main question I wanted to address is what actions the Govern-
ment might take to encourage scientists to alert society to impeding
dangers. This is a theme that has run through our Federation’s ac-
tivities over the last 30 years—trying to get more scientists to get into
the action. '

The basic problem is that scientists in the large think that scientific
responsibility means avoiding “irresponsible conduct”. This suggests
to them that they have to be very cautious and precise in their public
statements which really inhibits their activities in the pubic domain
where traditional scientific caution would often lead to statements
being made only after their usefulness has vanished.
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For us, scientific responsibility means “social responsibility”. While
we think there is a minority of scientists that is prepared to take this.
view, and they can indeed provide early warning, we think it would
be wise to bolster this group. So we propose four possibilities that the
committee might consider: (1) Asking the scientists more often what
is going on, (2) listening better, (3) making it financially feasible for

. scientists to speak up and (4) commending them when they do the
right thing. '

One proposal has to do with the National Academy of Sciences. I dis-
covered to my surprise, in preparing a footnote in the testimony about
the National Academy of Seiences’ procedures that President Carter
had recently sent them a letter expressing the same concern that I
wanted to express, that NAS studies take too Jong to be conducted. I
think one of the reasons they take too long is that the academy has al-
ways worked on the basis of voluntary scientific help. This is an an-
achronism—the notion that scientists should not get any benefit from
the advice they are giving the Government.

I think it would be a simple matter for this committee to urge the
academy to ask the Government agencies that fund its contraets to
put in additional sums for some kind of reimbursement of the time -
that the scientists provide,

I think you would then find it must eagier to round up the scientists
necessary to do the studies. But, in return for this, I would hope you
would agk the academy to agree to accept the requirements of the Fed-
eral Advisory Committee Act, which thus far it has not accepted, it
has argued that it is only a quasiofficial body and has persuaded the
court that the act is not applicable. ' ; '

Your questions suggest that you are concerned that scientists should
speak up. But there are always some scientists prepared to speak up.
The problem is that the inertia of government is such thatitis a fuﬁ-
time job for more than one person to get the Government’s ear.

I know the chairman understands this quite well. We felt when
we saw the science for citizens program that this was an opportunity
to forge an alliance between socially responsible scientists and public
interest groups who had a predisposition to kinds of the conclusions
that the scientists might be raising (that the arms race should be
controlled or the environment protected, ete.). We felt that these pub-
lic interest groups.provided a platform which would amplify the view
of the scientists in question. ' .

We feel that these public interest groups are going to raise these
questions in any case. They are going to sue, and are going to be
involved in legislative action, with or without scientific help. The ques-
tion at issue is: Are they going to behave in a more or less scientifi-
cally responsible fashion ¢ : :

We understand very well that it can be controversial among the
committee members, and in the Government at large, to assist a pro-
gram that is engaged in helping groups intervene, in some sense, in
Government processes. But we would like to make the following
arguments about this: In the first place, these organizations are very
responsive to the publie. : :

They are in constant communication with the public and do not
get funds, memberships, and contributions unless they are taking up
‘an issue which is deeply felt by the public. With 7,000 scientists we,.
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for example, are very much limited by the nimber of scientists that
will join us. o

If we don’t take on issues and express views consonant with general
concern, we get nowhere in maintaining their support. These public
interest groups are related to their constituencies much as Congress-
men are. :

Second, I think you cannot support citizen education in science
without supporting the citizen movement because the citizens work
through the citizens movement. - _ ' :

Otherwise it i§ like saying we want to support the laboring man
but we dont want to be associated with the labor unions. But the
labor unions, whatever problems they may have, are nevertheless the
spokesmen for the laboring man., : .

Further, it seems that the new tax laws that Congress has passed
have confirmed the view that Congress believes that tax deductible
moneys can be used for controversial matters.

"~ Mr. TrornToN. If I may interrupt at this point, because I think
it might be appropriate to have additional amplification on the record
at this point in the discussion as it does relate to a particular subject
matter, I have two questions which I would like to ask you to address -
which are supplementary to the material which you have presented
and which you have summarized and are in the process of
summarizing. '

First, if we assume that Federal support of advocacy groups is a
proper function, as in the area of law enforcement where the 1dea of
providing legal aid is an appropriate Federal function, then the gues-
tion is Whetﬁr this support is within the mission of the National
Science Foundation for supporting this activity or whether it should
be accomplished through some more citizen-oriented organization,

The second question relates to your statement about expressing a
concern for the proper education of scientists. It does seem to me that
that is by far the larger and more important question. As you know,
in the program for providing educational opportunities for under-
graduate schools, the NSF requested an authorization of $1414 million,

Our committee and the House authorized $1714 million for educa-
tion of people in science. The other body reduced that to $100,000 for
education of scientists. I wondered if, indeed, the education of scien-
tists is not perhaps more important than providing funding for
crganized groups. :

“ Do you have a comment? _ o

©-Dr. StoNE. Yes, sir. With regard to the first question, about sup-
porting advocacy groups, at the moment, through the tax laws, the
public pays 50 percent of all the lobby and litigation expenditures
of private groups. Thus, if a Government corporation comes to speak
to you about legislative activity, to try to influence your vote on this or
that, which is their right to do, or if they sue the Government, since
they are in a 50-percent tax bracket, 50 cents out of every dollar they
spend on their efforts is defrayed by the Government.

Mr. THORNTON. Assuming they make a profit, '

Dr. Sroxe. Assuming they make a profit, In the case of the advo-
cacy groups, the Congress has already decided that if we give a group
a tax deductible certificate to perform some good work, for example,
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to help the poor that that group should also be permitted to influence
. legislation and certainly to sue. ' .

So the question of permitting advocacy with public moneys has, I.
think, already been resclved. :

Mr. TrorNnToN. I think the point is well made that the nonprofit
groups are permitted to do this and to utilize tax benefits.

Dr. Sroxg, Thank you, Mr. Chairman. Most of the groups that are
at issue here are, in fact, tax deductible groups. We are the only scien-
tific group in the country that is organized in a different manner, as a
civie organization, that is nonprofit but not tax deductible.

This is something on which reasonable men can differ but another
argument for science for citizens occurs to me. In my opinion a major
problem in the scientific community is that there is not enough concern
infusing the different scientific organizations about the public implica-
tions of scientific research. '

This is of course the committee’s concern today so I know I am speak-
ing about something to which you are sympathetic. But it seems to me
healthy for the scientific community, and for the NSF, to understand
that it must study and assist in the promulgation of the implications
of the scientific work in which it is engaged. o

As for your question about scientific education, I am not familiar
with that program. If it is education for scientists, I know there is a lot
of education for scientists. If it is education for citizens——

Mr. TrornTON. It is undergraduate programs for developing scien-
tific knowledge among undergraduate students.

Dr. Stone. I am for such programs, but I consider them redundant
and ephemeral compared to the things we are talking about.

Turning to your committee report, you said ; .

Nonetheless, both the committee and the NSF are concerned about the possible
use of NSF funds to encourage the promulgation by special interest groups of their
already defermined positions. Both recognize the difficulty of establishing eriteria
for grants and awards which wiil distinguish such activities from those that will
.desirably enhance the public understanding of policy issues involving science and
technology or contribuie to the effective resolution of such issues. ;.- -

That is well stated. But it seems to me that supporting advocacy
groups does desirably enhance the public understanding of policy
issues and does contribute to the effective resolution of these issues.

- Asa Congressman, you understand, Mr. Chairman, that you find the
truth and right in the conflict between views. Without a balance——

Mzr. THORNTON. Not always. : :

Dr. Stone. Not always. But without a balanced conflict, you would
not get the balance of advice and political pressure, even, that the issues
deserve. So if, on the one hand, we let private groups who are not super-
vised by the NSF, and not supervised by this committee, engage in any
kind of presentations they want, at public expense—to 50 percent—
and then if, on the other hand, we suppress the public spending to the
Ievel where it is teaching undergraduates rather than supporting the

. champions of the public eitizens movement, it seems to me there can
only be an imbalance which is undesirable for the country. :

T want to emphasize that we know the science for citizens program
could do many other good things that are much less controversial. But .
I want to say we do not feel that any form of it is a ripoff by public-
interest groups. oo B R PO PSR



712

I hasten to say that we recognize these groups don’t always know
what the public interest is and do not claim to, By “public interest” is
meant only that they do not have vested financial interest, but that
seems to us to be quite a substantial point,

I have one proposal which 1 would like to put some emphasis on,
Mr. Chairman. Perhaps the way to get more study on the implications
of science is to require the grant making agencies to devote 1 percent, of
the funds that they are allocating to sclentific studies to the social
implications of the grants that they are engaged in putting forward.

If agencies are going to spend large funds to advance scientific re~
search, it seems that related small funds would be desirable to establish
what the implications of the research success would be. o

Finally it seem to me that the committee could well consider ways of
commending the scientists that it feels are doing the right thing and
condemning those that it feels are doing the wrong thing, and thus
_prodding the scientific community.

Thank you, Mr. Chairman. : oo

Mr. TraornTON. Thank you very much for your very fine written
testimony and for your very good summary of it, Dr. Stone. I am
looking forward to further exchange of questions and answers with
youduring the process of the panel this morning. ' o

Dr. Stoxe. Thank you, sir.

Mr. TmornToN. Our next witness is Mr. McGowan. Mr. McGowan,
we would like to ask if you would also want to introduce your prepared
statement into the record in full and then to summarize that statement ?

Mr. McGowaxn, Thank you very much. I would like to do that. 1
would also like to introduce into the record a transcript of a seminar
on recombinant DNA research which the Scientists Institute in co-
: cl;peration with the Environmental Study Conference held on Decem-

er 14. ' .

Mr. TaorNTON. Mr. McGowan, I appreciate that. It might be appro-
priate if—T have just been handed a note that we ought to have a
recess for about 5 minutes. So I am going to interrupt at this point
before you get into your statement to have such a recess. .

Thank you. .

[Voting recess.] - . . _ : o o

. Mr. TaornTon. The hearing will come to order. We are very pleased
that the weather has abated sufficiently to allow Ms. Nelkin’s airplane
to make 1t all the way in to Washington. We are pleased to have you
join our panel as we continue to receive Mr. McGowan’s testimony.

" STATEMENT OF AIAN MGG-OWAN, SCIENTiS_TS INSTITUTE FOR
PUBLIC INFORMATION

Mr. McGowax. Thank you very much, Mr, Chairman. The thrust
of what I have to say is that information is the key to this as well as I
think all of the future issues in which the scientific community and
the public policy bodies are ie::oingto he involved. o

President Carter has called for an independent information sys-
tem to resolve the difficulty and the thorny issues surrounding the
development of the national energy program. Surely such a system
is also needed for the equally important area of biomedical research. .
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This issue of recombinant DNA has thrust a scientific controversy
into the public domain as never before and although the participantsin
that controversy have not always found it easy to live with, I think
the net result is that the public is far better informed about the poten-
tial and the dangers of biomedical research than they ever have been
before. : ﬁ ’ '

Some people don’t think that is a good thing. I, however, think it is
an extraordinarily beneficial thing, The point also should be made that
the public is already involved in the determination of research priori-
- ties since much biomedical research is funded through public moneys

and budgets are decided by Congress and it is my understanding that
at least some Members of Congress hear from their constituents about
how moneys should be spent. _ S

Mr. TrorNTON. Or should not be spent, o

Mr. McGowax. Or should not be spent. A key issue here is the value
of conflict and an informed debate. It is so important in the scientific

-community that comprehensive rules strictly adhered to have been
developed to handle this disagreement and controversy.

A conflict is resolved by the addition of new information, most fre-
quently information that would not have been obtained had the con-
flict not arisen and the differences been explored. So it is I think with
controversies that occur in relationship between science and public
policy and open debate is, T think, the closest thing to resolution of
conflict that weneed. =~ . -

On the other hand acrimonious debate which disrupts the delicate
fabric, name calling, making a political issue out of a disagreement,
is not the way to clarify the issue and lead to informed public policy.

If the scientific community is to retain the confidence which it so
far has been rather successful in retaining, I think that public aware-
ness of scientific controversies and public awareness of science has
to increase. ' :

" Therefore, as a proposal perhaps to focus discussion arcund, I would
urge the creation of a national commission on biomedical research
which would encourage discussion, which would develop an independ-
ent information service, which would convene public hearings around
the counfry to encourage lay and professional citizens to question and
comment, the development of educational materials which consider the
implications of biomedical research and the initiation of international
discussions for efforts to deal with these scientific problems cannot be "
limited by national boundaries. :

This commission should be composed of responsible members of not
only the scientific community but of the business, labor, and public
sectors as well. Only by taking such bold steps, I think, will public
confidence in the scientific enterprise continue, .

Thank you, Mr. Chairman.

My, TuornTon. Thank you very much, Mr. MeGowan, for a very
splendid summary of a thoroughly prepared and documented paper.
Our next witness is Mr. Norman Wengert, professor of political sei-
ence, Colorado State University, and member of the Wisconsin bar.

I want to welcome you, sir. It is a real pleasure to have a scientist-
lawyer appearing before our subcommittee. :
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STATEMENT OF DR. NORMAN WENGERT, DEPARTMENT OF POLITI-
CAL SCIENCE, COLORADO STATE UNIVERSITY

Dr. Weneert. Thank you, Mr., Chairman. It is a pleasure for me to
be here. All my professional life has been devoted to issues of policy
development and policy control. My presence here is based on recent
experience and research which I have had in the area of citizen: par-
ticipation, particularly related to environmental policy. -

My function, I suspect, has been to raise questions and to mal¥;e
what often are very superficial statements about the role of the public
Perhaps I am somewhat negative with respect to participation, but
if my presentation suggests the importance of careful analysis, as
against simply resorting to rhetoric that people ought to participate,
perhaps it will be useful. . ' L

In my prepared statement I ask permission to introduce into the
record as an appendix an article I wrote about a year ago for the
Mexico) entitled “Citizen Participation: Practice in Search of a
Theory.” = i o

Mr. TaornToN. Without objection, that document will be included
in the record along with your statement. '

- Dr. Wexeert. It is clear that participation is used in mag(aiy ways

and for many different purposes. To some, it is a matter of good policy

because it represents democracy. For others, it is a strategy, a way
of organizing public support, often increasing political power, per-

mitting control of or by the bureaucracy depending on which side

one stands, _ o L

For some participation is looked upon as a means of communica-
tion through which people, specialists, public servants will understand
each other better. In the literature participation is also discussed as
a means of conflict resolution. o _

Conflicting points of view will disappear as a result of shared inter-
action, it is suggested. And for some participation is therapy. _

You probably recall the first major thrust for participation was
- in the Poverty Act of 1964 when the phrase “maximum feasible par-
ticipation” was introduced into law. :

enator Moynihan. has written that as one of the three authors of
that phrase he could assert that they had nothing very specific in mind.
%t sounded like a good phrase when introduced into a draft of the
aw.

But participation became an important political tool in the hands
of minorities and the poor in the administration of the poverty pro-
gram. But despite authorization in the act, it became very clear that
full citizen participation is difficult, if not impossible to achieve,

In one sense, where science is concerned, the issue is one of control
versus freedomn. This is a very delicate line. On the one hand, you hear
advocates of participation making statements to the effect that the
public should participate because scientific research policy involves
the public and the public should not be deprived of the right to sit in
. judgment of its own fate. )

Statements of that sort, it seems to me, tend to avoid the very com-
plex issues of citizen education which have already been discussed and
referred to this morning by other witnesses. =~ '

T would like to stressin that connection-on the basis of having spent
two-thirds of my life as a university professor I must conclude that
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we onh the campuges have really not resolved the question of scientific
‘education for the nonscientifically trained person. ‘

At Colorado State University, we require one course in science for
most students not majoring in a science. This is an introductory
course, As a scientific colleague of mine once said, we never get a
chance to tell the students about the misinformation we gave them in
the introductory course. _

In a scientific age, I think we need to find some way of exposing
students more rigorously to the policy dimensions of science, as against
the processes and techniques of science in a particular field, such as
physics, or chemistry. o ' . :

1 have a bias here because of a course I teach in environmental pol-
iey in which one of the thrusts is to make undergraduates skeptical of
the information which they mave have received in their scientific
courses. The students are from many different disciplines. Tt is amaz-
ing to me how at first some are very hostile to suggestions that they be
critical of what they have been told in chemistry, in biology and in
other courses. Perhaps we all have an inner need to regard knowledge
ag truth rather than as part of a continuing process of growth. -

'Fo develop an analytieal attitude in students is a very real challenge
to all of us who are teachers. : S : o

Mr. TuornToN. I thank you for that observation because I think
that whenever knowledge is equated with faith or dogma, you run into
difficulties. It seems to me it is always necessary to have a tolerance of
viewpoints. Scientific fact itself is not determining with precision that
a particular event happens but rather than that the events cluster
within an area which you can describe as a range of high probability.

Some things are much more probable than others. :

Dr. WenGERT. Let me elaborate with an experience I bad a few years
ago. I used as a book of readings a set of essays taken from the “Bul-
letin of Atomic Scientists.” One of these included a statement that
mankind is best suited to the nomadic way of life. T proceeded to take.
that as a theme for analysis, and pointed out the life expectancy of
most nomads and some of the things we would: have to give up if we
went back to a nomadic way of life. L . .

The students bristled because of my attack on this article, written by
distinguished scientists. Fortunately, the next article was by a Russian
scientist who, consistent with Marxist dogma, said that the problems
of the environment were not problems of production or of science, but -
of who controlled science. In the Soviet system he asserted, “the peo-
ple” and not capitalists controlled seientific endeavor and hence there.
was no abuse of the environment. ' .

I was able to show through the juxtaposition of these two articles
that even the most detached scientist approaches his job with certain
biases, certain value commitments. Thus I would urge that citizens
need to develop a degree of skepticism. To encourage such attitudes is -
a real challenge. _ . : : :

As specialization increases, the problem becomes that much more
complex. A former dean of mine, a physicist, commented that if 100
physicists were assembled in a room, only groups of 70 could talk to
each other because of high specialization. _

. So citizen education at some point becomes a kind.of cliche unless
we really deal with particular policy issues in that education. Money
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made available for the purpose without some indication of the kind of
education we expect to get from it will not alone do the job.

Mr., TmornTON, Science education nltimately is of value only as it
educates individuals. ' '

Dr. Wencerr. Right. Related to this whole question of citizen par-
ticipation is a quotation from John Stuart Mill in his “Essay On
Liberty.” Mill wrote: ‘

If all mankind minus one were of one opinjon and only one person were of the
contrary opinion, mankind would be no more justified in sileneing that one per-
son than he, if he had the power, would be justified in silencing mankind.

In explaining his position Mill pointed out not that, it is important
for individuals to “let it all hang out,” but rather that it is society that
suffers if we do not permit freedom of expression. o

Qur scientific effort is based on the kind of values that John Stuart
Mill expressed over 100 years ago. L

If we start with that premise, we do have to recognize the “tyranny
of the majority” evident in behavior of pressure groups, even public
interest pressure groups. Sometimes the individual has difficulty in
béing heard, even when he is a scientist, and here 1 refer to the experi-
ence of Dr. Morris Ewing in the development of plate tektonics. When
he first proposed the idea of continental drift he was deliberately not
invited to read papers on his ideas af scientific meetings. The scien-

.tific establishment, too, can be repressive. So for this reason, too, 1
- think it is important to stress the right of the individual dissenter.
-. Ultimately, because Ewing had good relationships with the Office
of Naval Research, he was able to develop the data which persuaded
his scientific colleagnes. : '

Today, of course, plate tectonics and continental drift is accepted
and taught. But it was really the struggle of 2 very few distinguished
people who made that possible. : .

In dealing with public participation we have to recognize some of
its very serious limitations. Citizen participation in seience policy and
practice cannot be thought of as a mass meeting or a public referen-
dum. Mass meetings and protests such as those that have occurred
from time to time in objection to atomic energy facilities provided
important signals to policymakers. .

There is one of those going on right now in Vermont or New Hamp-
shire. It would be unfortunate if the participants or the targets viewed
such events as necessarily reflecting the voice of the people.

‘Hopefully we do not react like the French politician who observing
a mob go by his window exclaimed “Those are my people, T am their
leader. I must follow them.” We do have to recognize the need for
professional responsibility. in our complex world today.

Finally, T discuss in my paper several techniques related to
participation in scientific policy development. First of all peer review,
which has already been referred to, is essential. But again there are
tremendous pressures within the peer-review system which may work
against scientific progress. L

There is. o tendency to play it safe. Peer groups are conservative.
They are dominated by those of us who have arrived rather than by
innovators, the developers of new ideas. } : .

‘Next, “sunshine” and openness “Sunshine laws,” which are coming
to characterize many State activities, and of course the Federal Free-
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dom of Information Act is in that discretion, represent an important
part of how we deal with science and scientists.

The concept of replication, so important to the scientif~ method,
really rests upon shared information. But again we have to recognize
the problems of whether and when to expose an idea to “sunshine,”

Timing is important. Premature release of ideas, theories or experi-
mental data can be embarrassing and even dysfunctional, and could
result in a particular idea being idea being prematurely rejected.

Sunshine and openness rest on assumptions with respect to the’
capacity of both the public and the professionals to understand and
interpret. The frequent failure of the news media to communicate
research theories or findings effectively, often because of oversimpli-
fication, can be the cause of public misunderstanding.

" Research findings with respect to a possible cancer breakthrough
may be headlined as being an accomplished faet. '

This kind of problem is very difficult, especially for the smaller
newspapers. Papers like the Denver Post or the Washington Post or
the New York 7'mes can afford to have specialists dealing with scien-
tific subjects. But smaller papers may not have the competence to make
proper judgments. _ R

This is a very real problem, leading into the next topic: press re-.
leases, public meetings and hearings. Here, too, there are problems
that we can’t avoid, since press releases, meetings, and hearings can
also be manipulated. ‘ : '

Many years ago, the topic of litigation would not have been consid-
ered in this kind of hearing. The possibility for litigation, which
has been referred to several times this morning, intrigues me as a
lawyer because it reflects the fact that the courts have enlarged the
doctrine of “standing to sue” so public interest groups can get into
court.

‘When I was in law school the primary basis for getting into court
was an economic interest. That is no longer the case, and it is encourag-
ing that lawyers, who are probably among the most conservative
groups in our society, have opened up that route for a kind of partici-
pation. : ' . :

But litigation is expensive. An outstanding environmental lawyer
has said that an environmental suit can cost $50,000 to $100,000.

"The Colorado Open Space Council, an environmental public interest
group, has had to resort to garage sales to try to raise money. This
means they hardly can afford to fight very many battles in the courts.

I think the committee’s concern for how these groups get financing
is an important concern. I would suggest that the problem of dealing
with it will not be any different than the problem Congress has already -
dealt with in financing political parties. '

" What do you do about the minority parties? What do you do about
the people who want to run for the fun of running? How do you han-
dle them ? This is not, as you well know, a simple problem. _

Finally T want to refer briefly to the omsbudsman concept, a con-
cept which has been experimented with by several States. I think the
record needs some analysis as to why experiences of States have been
unimpressive—QOregon abolished its omsbudsman perhaps for eco-
nemic reasons. ' ' : _

I had the privilege last summer of participating in a 6 months study
of powerplant siting sponsored by the Western Interstate Nuclear

93-481 O - 77 - 46
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Board. The study dealt with nuclear and conventional powerplant git-
ing. In that study I learned that the State of Washington has a pro-
cedure whereby when a permit is applied for for a new powerplant an
attorney is appointed as a public defender from. the bar at large,

He provides advice—he gets paid for this—and guidance to the
groups who want to oppose the powerplant proposal. I think this gives
- a great deal of order to the proceedings. I would say it does not nec-
essarily have to be an attorney to fill such a role; it would depend on
what the nature of the problem is. The case for opposing views is or-

anized on a much more equal basis than is the case, for instance, in
%o]orado where there are now two very bitter fights going on with re-
speet to powerplant sitings, and the opposition is %uite disorganized.

Public interest groups are not coordinated. They don’t have the
means, So I would suggest you may want to look at this Washington
experience. I think it is good that the man is appointed from the bar
generally, that he is not a public employee. & '

He is a kind of a public defender 1f you will. T think such an ap-
proach could be related to, say, licensing or guideline procedures in-
volved with major research proposals in the recombinant DNA. field
as well as in other fields. o _

~ Thank you, Mr, Chairman. . g o .

Mr. TaornToN. Thank you very much, Dr. Wengert, for a very fine
statement. I appreciate the prepared statement and also the additional
material which you have supplied. o .

Our next witness is Dr, Trumbull, executive director of the Amer-
ican Institute of Biological Science. . o _

Dr. Trumbull, you bear a very distinguished name. We are very
pleased to have you in attendance at our hearings,

Dr. Tromeort. Thank you. Might I avail myself of your offer to
have the statement, placed in the record ¢ ' R,

Mr, TrorNTON. Y our statement in its entirety will be made a part.of
the record. c : ‘

STATEMENT OF DR. RICHARD TRUMBULL, EXECUTIVE DIRECTOR,
ANERICAN INSTITUTE OF BIOLOGICAL SCIENCES .

Dr. TrumpuorL. After hearing the presentations that have been pre-
ceding me, I have some tendency to say amen. However, let me try to
pick up some things mentioned in my statement and maybe elaborate
on things not touched upon by the previous testimony. .

It is only fair as has been said before that we recognize that we are
not starting from scratch. The public has been involved in decision-
making. There are many ways in which it has become involved. But
we _cannot hecome complacent about what we have been doing.

It has not been fair to the public. My major concern as expressed.
through my paper has been bringing the public into the system much
more thoroughly than we have with an emphasis primarily upon edu-
cating them and making them an integral part of the decisionmaking
process. - o

It is difficult in dealing with a problem as complex as this when you
have an overall objective of public participation and you recognize
how many ways the public does get into the system. . .~
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. There are townhall meetings. There are lecturers going around try-
ing into being, “public” then being defined any number of ways. I tried
committees. As we find the different Government agencies trying to
respond to the pressure of the moment, we find all of these things com-
ing into being “public” then being defined any number of ways. I tried
to put this together in a schematic presentation which you have before

ou. :
Y I needed that type of guidance myself as to who were the actors,
what decisionmakers we are talking about, what types of public par-
ticipation are available, what are the media the public might use and so-
on. I think it is very important to recognize that what we are under-
taking here is not something from which we can depart, believing that
we are going to supply an answer.

We can merely set something in motion, something that should be
appraised over the coming months, a point which Jerry made very
well. In a way, this is a major sociological experiment. I would hope
somebody would see the opportunities to understand the pressures now
upon social science to go after this total concept of public participation..

‘What has been happening here and how it is going to evolve there is.
a need for questions about this, It is a very important thing. '

To what end has research been supported ? That is a new facet to re-
search in this country. To mention some of the ways that we find our-
selves in some difficulty : Two recent actions by parts of the Govern-
ment should concern this committes. One is a statement that the Gov-
ernment has 25,000 Government workers who now have $9 million
worth of projection and movie-making equipment and a budget of
$500 million for making movies. '

We are going to clean this up because the Government does not need
this amount of public relations. Somewhere buried in that public rela-
tions are some extremely fine efforts to educate the public,

True, some of this footage is for selling an agency but many of the
agencies have played a fairly responsible role in developing good mate- .
rial for high schools and colleges and for other types of exposure. The
space agency has been a phenomenal thing in bringing the average
citizen to the point where he can understand any of that. '

That is quite an achievement. '

Second. There is & requirement for review to better evaluate and
weed out useless Federal advisory committees. This poses some prob-
lems because you do have people, responsible scientists and others,
playing roles on committees, many times at some sacrifice in their per-
sonal lives, To suddénly have the committees labeled “useless” does not
hﬁ,}p further public participation. I feel quite happy about other
things. . o '

There is evidence of the awareness of the problem you have here.
There is evidence of Government agencies doing a positive thing.
ERDA now has a simulator that simulates an energy/environment’
relationship that is available at 72 different cities. If you have not seen
it, I WOH](F recommend it. It is something in which the citizen can
participate in making decisions about how you change certain types of
energies, S :

" As he sits there and watches, it rapidly dispels some of his miscon-
ceptions about energy. And it establishes 1n his mind the complexity of
this problem with which others are trying to deal.
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Also T believe that one gains confidence from the fact that we find
much more arbitration and reconciling of differences at the present
time. There was a conflict between timber cutting and the protection
of the southern warbler in South Carolina. ‘ :

Tt was finally decided to let a panel deal with this and a group of
dispassionate scientists, biologists, ornithologists, and foresters became
involved and there was g reconciliation. , o

Each side understood the other’s concern and needs. I was going to
quote, too, a statement by a scientist teacher who had attended a pro-
gram under the National Science Foundation Summer Institute, Hav-
Ing been exposed to decisionmakers in the Government he had gone
away with an entirely new feeling about how the sciences he was teach-
ing in the school system had to be explained in a better way for the
students’ understanding. : '

We must seriously consider what means we have to keep this teacher
and others like him informed and enthusiastic about that role in behalf’

-of science. There are not many of those. Dr. Wengert said he was put~
ting these theories to a test. We need much more of that. -

We need a picture of the total role of science and how it plays a role
in our daily life. This is again a stress upon public education where
funds could be better spent in the objective of educating the Ameri-
can public to understand science, to be sure that the science courses on
the campuses are aimed toward that citizen much, much more than
they are today. _ _

For every scientist and research man coming off that campus, there
are 98 citizens who some day have to understand what this is all about.
I think we owe them a debt that is being very slowly paid.

I would indicate, too, that this is not simple becanse the American
public has got to be convinced, has to understand the role of probabili-
ties, of tradeoffs. These are not simple concepts to understand at all.
There are those. who would mislead them into the belief that these
major problems are going to be solved by simplistic answers. The only
way you are going to beat that approach and the appeal of these people
is by educating the American public to a better level than it is today.

We have developed a number of fine information retrieval systems
under government expense which we have not begun to use at all in the
ways we could to establish a better information base for advisory com-
mittees, for review and other groups about which we would talk this
morning. : _

The same is true with the American public, We could do much more
by way of retrieving some of this information for their benefit. I be-
lieve that there is need for an understanding of the social aspects of
this undertaking.

This is reinforcing. Those who would abuse, misuse the public for
their own self-interest have developed their skills for molding public
opinion to a carefully orchestrated scenario.

The achievement of an informed public to decrease this full vulner-
ability can only be done through a much improved process of knowl-
edge involvement. This committee can help in bringing about this
process. DNA might be a major reason for asking the question but
DNA is only the beginning. :

It is going to go on and on. There remains some conviction that a

public fully informed will accept compromises and forgo some of its
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objectives. We must work toward that end as the limited resources de-
crease while the individual appetites for the many benefits increase.

TFinally sooner or later there must be a public interest that is over
and above the interest of individuals and served by the full recognition
of technology through participation of that informed public in our
decisionmaking processes.. L P .

Thank you, sir. - - :

Mr. Taorxron. Thank you very much, Dr. Trumbull. We appreciate
that excellent statement. : .

Our next witness will tell us about public participation and some
Furopean experiments. We are very pleased to have with us Ms. Doro-
thy Nelkin, who is in the program on science, technology, and society
at Cornell University. ' : : .

NOLOGY AND SOCIETY, CORNELL UNIVERSITY

Ms. Nerkin. I am pleased to take part on this discussion. I strongly
feel that part of the tension over recombitant DN A research reflects a
much mors general congern about authority and expertise in this
country and also about how to employ science and technology on an.
ever-increasing scale without departing from democratic ideals. ‘

T agree with Mr. Trumbull that we need social innovation in this
ares. In particular, we must seek ways to channel demands for account-
ability into participatory mechanisms, Thus, I thought it might lend
some Insight to look at these issues in a comparative context.

-I would like to share some research material on recent efforts to
broaden public involvement in science and technology policy in several
European countries: Sweden, the Netherlands, and Austria. These
three governments initiated experiments in several areas but especially.
in response to the nuclear protest as nuclear power became a symbol for
public concerns about bureaucratic centralization and the declining
role of the citizen. I will briefly describe these experiments and suggest
some implications that might be useful in the U.S. context. A more de-
tailed analysis is available in a book to be published by Sage Publica-
tions this fall." - ' . .

JIn the summer of 1974, the Swedish Government sponsored some ex-.
periments in public education concerning energy policy. The mecha~
nism exists in Sweden in the “study circles,” a system of study groups
normally used for adult education. Several thousand groups with
about 15 members each were convened to discuss Government energy
policies. About 80,000 people participated in groups each meeting for
at least 10 hours. _ _ o .

The Government gave the sponsoring organizations funds to hire.
their own experts and to develop material that would reflect the social
and political interests of their members. The Swedish officials expected
the public involvement would create more favorable attitudes toward
nuclear power but surveys suggested that prior commitments persisted
with even some increase in uncertainty and confusion. Yet there was
some abatement of the more hostile antinuclear activity.

The Dutch Government responded in a somewhat different way to
the antinuclear protest. In September 1972 the Minister of Physical

- Planning set up a system. in which all plans for physical planning are

STATEMENT OF DOROTI—IY NELXIN, PROGRAM ON SCIENCE, TECH-
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to be preceded by the publication of so-called policy intentions, These
deal with broad issues such as the objectives of economic growth, the
rationale for specific projects, various alternatives, likely impacts.
These statements are distributed very widely for public criticism.
" The public response goes directly to a representative council that
includes workers and members of voluntary organizations. They con-
duct hearings, analyze the public comments, and make recommenda-
tions which then go back to the public to malke sure that they were not
. ‘manipulated in the course of summarization. The response then goes
to the Minister who has to respond to the criticism or else adjust his
plans. Eventually Parliament makes the decisions.

In Austria, the Government’s response to the nuclear debate re-
sembles the science court procedure proposed in the United States, but
with interesting variations. After an active nuclear protest, the Min-
ister of Industry organized a procedure for public debate among scien-

—tists, intended to create an informed public opinion. Seeking to reflect
opposing points of view, the Minister asked the scientists who had most
strongly expressed their opposition to nuclear power to prepare a list
of the questions that they felt must be considered prior to developing
anuclear program. Then he appointed teams of experts equally divided
between supporters and opponents of nuclear power to prepare infor-
mation on the most controversial issues. These are discussed in tele-
vised debates. To prepare the public to follow the discussion, the
Ministry circulated a brochure defining technical terms. There is an
opportunity for public response. The final report is intended to clarify
which issues in the scientific debate are resolved.and which remain
controversial.

As in Sweden, increased information tended to increase conflict.
However, Austrian officials feel that these debates will reconcile con-
flict by demonstrating publicly that experts can state the limits of their
competence. .

These experiments take place in the context of participatory efforts
in other sectors, particularly in science policy. For example, a Swedish
Commission concerned with lack of representation in the councils that
establish research priorities proposed a new structure. This has two
administrative levels that differentiate between research of “social
relevance” and of “scientific relevance.” The former is run by a coor-
dinating board dominated by public representatives; it initiates and
supports research in the category labéled social relevance. The couneil
responsible for research of “scientific relevance” will be dominated by
research community representatives. However, they must also draw
upon otitside evaluation groups.

In the Netherlands, the Minister of Research has argued that in
establishing research priorities, the Government cannot fully interpret
social needs and he has tried to create a tripartite system in which
research workers, Government representatives, and consumer groups
participate in an open planning process within sectoral research coun-
cils. These councils outline plans that are disseminated for public
reaction as in the case of the policy intentions deseribed above.

Several conditions in these countries converged to provoke efforts to
expand public involvement. It was strongly %elt that future techno-
logical development would require greater public confidence which
had to be restored through greater public participation. -
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Furthermore the three governments were especially sensitive to
criticism because of the delicate balance of power in their parliaments.
Thus public involvement was perceived both as a means to implement
technology policies and to reinforce political stability. The experi-

- ments differed in the extent to which they actually allowed for public
influence and a voice for the opposition to existing policies. The
Netherlands plan clearly has more opportunities for influence at an
earlier stage than the Swedish system, ' _

It 15 too early to evaluate these experiments, but the comparisons .
suggest several points, First, regardless of their technical nature,
policies concerning science and technology are intrinsically contro-
versial and more technical information in itself is not suificient to
change public attitudes or reduce conflict. A participatory process that
realistically confronts difficult choices will not aveid conflict but will
bring better focus to the issues of concern to the public and perhaps
reduce hostility and polarization. o i

Second, expertise 1s a crucial political resource. If an open decision-
making process is to.be effective, and participation more than a sym-
bolic exercise, there must be means to improve public access to techni-
cal expertise. . ' .

Finally, the response to participatory demands must vary according
to the values one wishes to maximize. A major concern is that greater
public involvement may further encumber efficient decisionmaking.
The importance of an enlightened public and the articulation of di-
verse values that may emerge from a participatory process must be
weighed against the urgency. of implementing spectfic programs. The
participatory experiments proceeded with cautious enthusiasm mixed
with fear about their implications for decisionmaking and for existing
representative institutions. But the participatory impulse has been
contagious, spreading from one sector to another. As we know today,
even the question of basic research is no longer immune as recent events
in the recombinant DNA. dispute suggest. '

Thank you. ™ '

Mr. TaorxToN. I want to thank you, Ms. Nelkin, for a very excellent
summary of your statement. As you related the experiences of other
countries, the clogest parallel that I could think of in this country was
‘the great decisions courses and seminars and poliey groups which are
organized in some areas of the country. ;

1 am not sure if those are organized in each of your areas. But these

are attempts to involve citizen participation in discussion of our for-

" eign policy issues. I don’t know exactly how that works or if it is a
parallel to the Swedish system. .

Dr. Wewezrr. I was going to suggest two other examples which you
might find of interest. The term “policy education” has developed since
the end of World War II in association with the Cooperative Iixten-
sion Service. = g _ o

Performance in various states has varied, but two examples (not
seience policy), were remarkable in their success. The Jowa Extension
Service, right after World War I, decided to carry out policy educa-
tion for citizens of Towa on two issues. ‘

One was school consolidation, which in the Midwest was a very hot

“issue; the other was on international relations. This, too, was a hot
issue because the Midwest had been-a center of isolationism, The Iowa
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Extension Service developed a citizen education program which con-
txl‘llbute(é to attitudes of the public on these issues being significantly
changed. g : _

. School consolidation became » reality in Towa long before it did in
Wisconsin or in Michigan, Minnesota. The other experience to which
I would call your attention is the Corps of Engineers planning for the
Susquehanna River. It was decided to formulate not a single plan, but

-three plans which would then be presented to the people in the Susque-
hanna Basin.

But it was apparent that the people did not know enough about the
alternatives and thus could not malke intelligent choices.

So the Corps contracted with the University of Michigan to organize
a series of workshops with the objectives of making the public aware
of what the choices were. Funds for workshops in all the counties of
the Susquehanna were not sufficient, so five counties in Pennsylvania
were chosen, and later on New York State made money available to
replicate the experience in several New York counties. The Federal
and State agencies involved in the development of these three alternate
plans participated in the workshops which met in local communities.

_One plan was to accomplish the most contribution to the gross na-
tional product. A second plan was to accomplish the most for the
regional economic development, and the third was to accomplish most
in terms of environmental protection. '

These were the three basic alternatives. T think we could have told
the Corps akead of time which alternative the people would tend to
favor. But that is not the significant point. In a democracy, it is im-
portant that the people feel that they participate in decisions. These
workshops, then, provided for a kind of public opinion crystallization
based upon the people having information about alternatives.

Mr. TrorNTON. May I put a question to you at this point?

Dr. WeneerT. Of course. . _

Mr. TraorNTON. Is there a danger that what we are seeking to express
here is that in a concern about decisions of science being made by a
scientific elite, that we need to involve the people in that decision but
before we do, we must make sure that they become members of that
scientific elite ? . . _

Dr. Weneerr. This is a problem. In the Susquehanna case labor was
not represented although invited. Obviously, though, labor had a stake
“in Susquehanna development. :

How is one to deal with such a sitvation? My answer is that you
can’t use participation as.a substitute for professional responsibility.
My suggestion was that the Corps had to attempt to articulate what the
interests of labor might be since labor was not willing or able fo speak
for itself. - ’ ' :

There is the silent majority~-which is partly a question of span of
attention. None of us can attend all of the meetings that affect us.
There is just no way. When our children are in school, we go to the
PTA meetings. As soon as they are finished with school, we no longer
attend. And yet public education is as vital to me at the age of 60
as 1t was when I had three kids in school. What psychologists call span
of attention is a part of the problem.

. Mr. TaorNTON, Mr, McGowan?, .
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Mr, MoGGowan. I would like to make a comment on both what Ms.
Nelkin said and on what Dr. Wengert said bécause there is a danger
first of all in thinking that there is one public and that when you say
involve the public you are talking about a single thing. In fact, there
are many publics and the fact that there are many publics and most of
them are not and cannot be part of the scientific elite to which you’
referred, Mr. Chairman, I agree. '

There is something a tendency in the scientific community to say
well, this group X cannot understand how to make decisions unless
they are brought to a given level of education. When you ask them
what that level of education is, it more often turns out to be such as to
include them in the scientific elite. .

Mr. THORNTON, S0 that they a.g%ee : S

Mr. McGowan. That is right. There is also a tendency to think that
education only works if it resolves conflicts and people end up the
educational process by agreeing. We have to remember always that
these are political and moral decisions that we are asking people to
make and there is always, I hope, going to be a wide diversity 1n the
decisions peopleare going to come to in this country. -

If we ever try to get unanimity on any issue that has a political or -
moral basis, we are in serious trouble. There is a tendency in the
scientific community to shy away from the press because we think they
always oversimplify,

They will write headlines, Well, that is what newspapers do. You
cannot write a headline on a scientific story that. any two scientists
will agree as accurate. If you insist on that, that means not dealing
with the press. ' : '

That is a serious mistake because it is the press that provides the
people with most of their information. I think that the tendency
within the scientific community is to regard a scientist who deals with
the press as guilty ego gratification and of trying to promote his or:
her own cause I think has to be combatted. I think it should be required
of scientists to at least to a certain extent deal substantively with the
press and learn the rules of the press. - :

‘We expect the press to learn the rules of science. But we don’t as
seientists understand the rules of the press which means for example,
that with rare exceptions, they will never check with a story with you.
They are writing a news story, not a research article. I think just as -
there should be courses for the press on how science works, 1 think
there ought to be courses for scientists on how the press works.

Mr. THORNTON, Thank you very much for that very fine statement.
Dr. Trumbull ' '

Dr, Trumpunn. I would like to return to a comment made by Ms.
Nelkin and Dr. Wengert. There was 2 foundering when there was go-
ing to be technical terminology. The guestion is how do you come back
to information? What is your medium to help the public understand
the situation better? . '

Dr. Wengert gave part of an answer when he indicated the use of
extension services for implementing these problems. ' -

There you are taking advantage of a relationship already established
between some educators and the public. The little example I used of the
ERDA energy environmental stmulator, actually that is what they
have done. E : L
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They put this simulator in the hands of extension service people. We
seem to have lost for some reason the capability of the individual scien-
tist, to get up and tell the public something.

I'am not convinced that we have found the best answer to this. But
you don’t find an automotive engineer selling an automobile. You find
somebody else a singer or actor. We might start looking for those
translators of science, between scientists and the public. _

Mr. TuornToN. You find someone with whom the public can
" identify. . L

Dr. TrumeuLr. They have an image from some other point which
has been established as with the extension service people. o

Ms. Necgin. I am not sure that the problem is one of translating
science to the public. There is something that is missing which I think
Mr. Thornton tried to get with his original question. I think we need
to think about reformulating some of the questions we ask about
technology into political terms because thers are real political choices
that cannot be dictated by technical experts. 5

Mr. Taornrton. I want to thank you for that observation. That is
indeed what I was trying to reach toward. o _

Ms. Nevrin. One of the things I think we must try to do’in this
respect is to establish mechanisms that will enhance a sense of trust,
or at least avoid the mistrust and hostility that I often sense during
my research on controversies in this country. ' BT

We need public trust in institutions so that even though there can
never be unanimity in these issues, people will accept decisions, even
if they disagree wath them, because they will know that in other cases
they will have an opportunity to at least express their own concerrs.

Mr. TaornToN. Dr, Wengert? I

Dr. WeneerT. On the issue of conflict and disagreement, I want
to tell a little experience I had. I was invited to address the Tth annual
conference in New Mexico on land use planning and control. As you
know, this is a hot issue in many States. I was the last speaker of a
2-day conference. It was obvious that the ranchers were not about to
accept planning or land use control. There was great hostility, much
conflict. But they were a little uncomfortable with this. I think many
Amiericans tend to be uncomfortable with conflict. But we have to
recognize that conflict is necessary and important. So I told the con-
ference not to be upset by the fact that there was a great deal of con-
flict because I could think of only two situations in which there would
be no conflict. _ N '

One is if you were dead, or second if you were living in a totalitarian
- regime. Conflict is really what makes our system operate. While we.
hopefully don't get nasty, but even in some situations that may not be
inappropriate. In my statement I quote Justice Douglas to the effect
that speech can sometimes be irritating and nasty and yet it may still
be very valuable—even irritating free speech has a valuable function.

So I agree fully with what you have said in this regard. :

Mr. TrorNTON. An early American patriot said democracy is like
a raft, it never sinks but you always have your feet wet. I think there
is-a lot of truth to that, a system which 1s flexible, which rides with
ohlag%:s and accommodates different views, yet which forms a pretty
soli ig. : Ce S
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_ Unlike a totalitarian regime or a dogmatic viewpoint, it has some

flexibility and does not break apart when its structure is challenged

geverely., . . . ' : _
- Dr. Stone? : . _

Dr. Stoxe. It seems to me that all three branches of Government,
and the fourth estate, all work on what is really an advocacy system.
The most respected branch of Government, the judicial branch, has
two advocates which the judge decides between. )

The executive branch is domirated by public choice between two
political parties. In Congress, the debates on the floor go forward
between champions of the different points of view. .

. Also, as was mentioned earlier, the press will not report things
unless there is some kind of conflict. Even that system works on advo-
cacy. As a result the public will not pay attention to anything unless
it involves a conflict that it feels is of sufficient proportions to merit
attention. -~ . . : )

Thus, it seems to me the committee would have to decide that the
important thing is to strengthen an advocacy system already deeply
embedded in our whole way of doing businessin the Government. -

‘Therefore the phrase “advocacy groups” should not be used as a
pejorative term but these groups should be looked upon as a struc-
tural element to be strengthened in what is inevitably going to be
an advocacy process anyway. j N

Mr. TaornTon. That is certainly acceptable as a means of focusing
attention on issues provided that we do not err in thinking that the
outcome.of such a procedure is -going ito disclose scientific truth.

Dr. Stong. I think that is guite right. We would be wrong to say
that all we should have is advocacy. _ :

On nuclear power and recombinant DNA, FAS found itself the only
group putting out information that tried to be unbiased to both sides.
Because our 7,000 scientists were not agreed on this issue, we were
forced to keep our statements especially balanced and to try to explain
the different points of view on both sides. '

.~ These statements were received with unexpected enthusiasm because
so many people had already chosen sides on the issues and because
we write on a 30-day basis and so we prepared our statements with a
short leadtime and they appeared while the issne was ripe. ‘

More authoritative groups like the Ford study, and others, took
year and a half to address some of these questions. By the time they
were done the issue was largely decided. President Carter received
thejdi_r report on the eve of his announcement of what it was he wanted
to do. ' S .

My conclusion is that the more “authoritative” groups who want to
put forward more dispassionate statements, and want to do something
better than advocacy, have got to get with it and move more readily.

Too often, they will find the conclusions come out after the political
process has concluded on the issue. Therefore besides strengthening ad-
vocacy, Mr. Chairman, you should be prodding these groups that want
to take a nonadvecacy role into putting forward their conclusions while
there ig still confroversy, ' ' ‘

‘Mr. TrornTon. We have a very interesting combination here of this
view which you have articulated and that of Dr. Wengert who relied
upen Mill’s definitions of science and made the point that when two
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people disagree, it is not necessarily that one is right and the other is
wrong. -

It %na,y be that both are paitly right and partly wrong. 1 don’t

- want to oversimplify, but T regard advocacy as being useful in terms
of focusing interest and attention on problems, but if we ever allow the
results of the advocacy proceeding to determine questions of scientific
fact, then we have moved the determination of scientific:
fact from the laboratories and the experimenters into the hands of the
courts, ' -

I don’t think that is where it can properly be explored. I think it is
useful as a tool for developing interest but I don’t think you can de-
termine a scientific fact on the basis of an adversary procedure.

Dr. Stone. None of the issues on which our federation has worked
in the last 6 years—and we work on about 10 a year-—-turn on narrow
-scientific facts. After all, where the scientific facts are well known,
there is no political controversy about them.

All the issues in controversy therefore fit on top of a stipulation of

“human facts. Where the scientific facts are not fully known, they will,
it is true, not become known through advocacy. But neither will they
suddenly become known in the laboratory. The real controversy, we

' find, involve the kind of issues about which Congressmen make judg-
ments, and have to make judgments.- , ' '

Seientists provoke these controversies by their discoveries but do not
have the answers for them. The search for scientific truth and th
search for political solutions are quite separate. :

Mr. TrorNTON, Mr. McGowan?

Mr. McGowan, I agree with almost everything that Jeremy said,
but I do think there are other organizations which have tried to put
forward information in a dispassionate manner. [Laughter.] -

Mr. McGowan. Jeremy is well known as a promoter of his organi-
zation and I give him full credit for that. I do think, however, that
conflict and controversy are important and I totally agree with you,
Mr. Chairman, that you cannot decide questions of fact in an advocacy
procedure. :

I take it that you and T would agree, therefore, on our disagreement
with the science court idea that has been proposed ?

Mr. TrornTow. I think the science court has potential for a useful
function limited to exploring issues, developing them, getting issues
and ideas presented but not in making final determinations.

Mr. McGowan. T would agree with you absolutely because if I can
refer to the seminar on recombinant DNA which we held on Decem-
ber 14, one of the reasons it was interesting to get that group of peo-
ple together is that they really wanted a chance to ask each other ques-
tions in a way that would be useful to people other than themselves.

Dr. Maxine Singer, one of the participants pointed out that Dr.
Sinshimer makes a unique argument about evolutionary problems.
Then she went on to discuss some of those evolutionary problems from
her perspective. ' '

'The point was that unless the question had been asked, there would -

- not have been an answer. Unless the controversy had existed in gen-

eral, there would not have been the set of experiments, the guidelines
which are now being developed by the National Institutes of Health.
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Controversy and conflict within the scientific community does give
rise to additional questions for which experiments can be done, or at
least some calculations can be made. Thus, conflict is very important
for the pursuit of what we would like to call the truth. I would also
like to make a point that we tend, to think that the education of scien-
tists stops after graduate school and that it in any case should be lim-
ited to the technical field in which they are experienced. - ’

I think that is a faulty notion and one of the benefits to me of the
science for citizens program is the education of scientists, bringing
them into contact with real public policy issues with all of the acri-
mony that sometimes surrounds that, That is a very important part of
the education of the scientists. '

Mr. TeorntoN. Thank you, Mr. McGowan, Dr. Trumbull?

.Dr. TrumpuLL. I would like to follow-up on separating the scientific
content from other decisionmaking. We are going through a process, 1
believe, today and I gness most of my hours-are devoted to-doing the
educating that Alan is talking about. :

Jeremy talks to about 7,000 scientists who have this concern about
how their science is used in the public. How we get them to this point
is one of our concerns. _

We have gone through this rather extensively with programs, with
our journal, our magazine. We have tried to present both sides of.
issues and to educate them about this growing world as most of us well
know. AAAS went into this public understanding of science 5 or 6
years ago, . - . _ -

They have problems because people write in and say if that is what
you are going to do, I don’t want to be a member any more. If you are
going to put out a journal that contains scientific data I can use in
my research, fine. If you are going to go down this sociopolitical road,
here is your membership, =~ . :

- This is so in the scientific world today. There are many things in
the training of a scientist which are counter to the involvement in
public decisionmaking or recognizing the potential impact of their
research upon the economy or the citizenry. '

Mr. TrorxTON. I would like to turn this discussion now toward the
specific which pulls us all together here at this time, namely how this
impacts on the question of DNA recombinant research. We are told
that the results of DN A research, what can and can'’t be learned, what
can and can’t be achieved, what may be done and may not be done
are questions for which there is as yet no answer. There is a great:
deal of speculation about what may result from different research
procedures. : o

And yet we in Congress are being called upon right now to make
some decisions with regard to what research will be allowed, or more
basically, shall we make a. decision.allowing and disallowing certain
types of research. - _ ' _ :

And further, we may be asked to make decisions on what type of
commercial application of that research will be allowed and what
will not be allowed ? - : .

- Weare in recess for 1 minute,

[Brief recess.] . . ,

Mr. TrorNTON, Back on the record.
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What advice would you give to those people who must make deci-
sions now as to whether we should await additional scientific facts?
" What degree of caution is appropriate for us to exercise in this
circumstance ? -

-Ms, Nelkin? ' L ' .

Ms. Nerriw. I think the issue has to be defined in terms of what
kind of controls should be exercised and not what kind of definitive
judgments can be made at this point about safety or about future
benefits. For we really are not in a position to judge hypothetical risks
or benefits with any kind of certainty, and if we were, I think the ques-
tions of authority and regulation would be obvious.

One of the interesting things that struck me in the recombinant
DNA dispute is the comparison between the science court model and
the citizens court model that evolved with the Cambridge Review
Board. I think this poses a very interesting contrast in quite different
modes of approaching the question of decisionmaking authority.

Mr. TrHoRNTON. I agree. There is a contrast there. I wish you would
describe that to us. o '

Ms. Nergin. The science court—I think most everybody is familiar
with this proposal—uses adversary procedures in which scientists air
their disagreements. It then seeks to separate facts from values, look-
ing to “scientific judgment” about what is the state of fact at a given
time. This is to be the major input into policymaking. i

The citizens court procedure in Cambridge involved evaluation by
citizens. They took the time to educate themselves about the issue and
‘to make informed judgments as citizens, not experts. This also would
enter the decisionmaking process, - o :

There are & number O%diﬁ'ere'nt conflict resolution models that could
be experimented with, but these often involve external contrels. Often
scientists operate on a set of assumptions based on the situation after
World War IT. This gave extraordinary autonomy and powers of self-
regula,tion to the scientific community. This is clearly being challenged
today, and we need to rethink the question of self-regulation and
autonomy within the scientific community. I would hesitate at this
point to draw any conclusions, but I think this is an issue at stake in
the recombinant DNA area, and it hears on the role of Congress.

* Mr. TrorNTON. Do the other members of the panel wish to address
the question of what shall the Congress do about recombinant DNA?

Mr. McGowan? : '

Mr. McGowan. Well, I think that the first realization is that it is
extraordinarily complex and that it is going to take a fair amount
of discussion and controversy in order to uTtimately come out with
something that protects the publie. '

I am not talking about the dangerous organisms that some people
feel could be created. But, I am talking about some of the lohg-term
impacts of this kind of research. Here, I would like to point out that
there has been a tendency to think that recombinant DNA research
is important because of the short-term benefits it is going to yield;
that is, nitrogen-fixing bacteria, cheap production of nsulin, and so
forth. : R

The more one investigates this—and I refer you to an article in the
most recent issue of Science magazine, May 6, which talks about the
possibility of developing nitrogen-fixing bacteria—it is a lot longer
off than we think. .« s peend fla o0 L oad swandd oo ' '
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So, the real issue is what is the long-term benefit and what is the
addition to basic knowledge that comes about as a result of recombi-
" nant techniques. That is the question, not the short-term benefits. I do
not think they are there. I think as we increasingly look at it, we are
going to find that they are not there. o ' o
© Therefore, rushing into discussions as to how this research is going to
be regulated, if at all, I think could yield unsatisfactory results which
could be harmful to the scientific community as well as to the public.
Hastily deciding only to regulate certain kinds of research is a mistake.

Hastily deciding to overregulate all kinds of research is a serlous
mistake. [ think a lot more discussion and a lot more public education
has to go on before we can adequately make a decision. :

I do think that in the interim, the strictest caution has to be exerted
in the conduct of the research, ‘

Dr. Srowe. Mr. Chairman ?

Mr. TrorNTON. Dr. Stone. : ' '

Dr. Stoxz. I disagree with a number of points there. In the first
place, while I think it is true that the basic results of recombinant DNA
experience are contributions to basic kmowledge, which may only at
some future time provide benefits, I do not think that people have tried
to sell it in any other way. _

I think there has been talk about possible near-term benefits, but 1
think for the most part, scientists have been fairly candid about the
fact that the promise was very great, but not a short-run promise.

But over and above that, I would disagree with any certainty that
there are not some short-range benefits because it is in the nature of
science that one does not know how one is going to make use of the tools
that come up. I would not be as dogmatic as Alan may seem to be about
the short-run benefits, o '

- We do not really know. T would not agree that we have time to wait
before passing some legislation. Rather I would argue that certain
legislation goals are forced npon us. For example, I do not think it is
right to regulate scientists in academie laboratories and leave indus-
trial firms uncontrolled by law simply because they do not take the
grants from the agency that is handing down the regulations to the
. individual scientists. This is something that has to be repaired at the
cutset, ' '

It seems that if there is any problem in recombinant DNA, it has to
be addressed rather soon so we do not have high school students and
teachers doing experiments that may be risky, without having some
web of regulations and restraints that govern this process. o

I do not think you have to worry about overly hasty regulations be-
cause the legislative process is, after all, a sequential one. Laws that
do not work out can be changed. Indeed, I think the seientists have been
concerned that the field would ehange so rapidly that the regulations
and the laws could not keep up with it. - _ .

Therefore it may be wise not to be overly detailed. But if there are
problems, I think they are problems that have to be handled promptly.

Mr. Trorwrow, That is also an argument for not putting in place
n}llistaken-provisions of law, the fact that it does take time to correct
them, L . :

- Dr. Stone. Of course, it-is true that we should not do mistaken or

“hasty” things. But we have to handle them as best as.we can.
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But it seems to me in the long run, I think the real dangers are going
to be ones that we may have given little thought to, and perhaps cannot

-influence at all. :

"~ They will not, perhaps, be problems of accidents, but of deliberate
misuse. In the nuclear reactor case, it is very interesting that the debate
has moved on from concern about accidents in reactors to worrying
about terrorism and proliferation. This is analogous to saying, in re-
combinant DNA, that perhaps the problems are deliberate misuse by
malevolent scientist or by military establishments.

But these problems could not be resolved, I would say, short of stop-
ping DNA research, which nobody has proposed and which I am not
proposing here. As often occurs in these cases, there are comedies of

misapplication of concern. .

"~ One must, therefore, deal with present problems which confront the
Congress, and then be alert to the possibility that as fashions change,
completely new problems will come up. :

Dr. WeneerT, It is important to recognize that in the research proc-
ess, certain activity must go on at a level of secrecy, partly because
the researcher is not quite sure of where he is going, and also, because
some scientists have experienced the theft of ideas.

For that reason, there may be more secrecy than needed. The point
at which an issue is brought to a review board or presented for some
open discussion becumes an important policy issue. -

A second point relates more to the time question than to timing. As
a result of both atomic energy research and space research American
seience has become crisis oriented.

Perhaps we need to try—I am nof sure we can—to go back to 2 more
leisurely approach to some of these research problems so that the
adequate discussion can cceur, so that interaction can take place.

I get a feeling as I read hearings involving a variety of research
that all are presented as crises. It is encouraged by—with apologies to
you, Mr. Chairman—the Congress, and by the Office of Management
and Budget. '

The Federal agencies tend to make grants for only 2 years. But in
some fields research funding should be assured for 5, even 10 years, so
that the intellectual processes and interactions can go on.

The 2-year limitations of NSF are a mistake, even when the expec-
tation is that a grant will be subject to renewal. The pressure, there-
fore, is to be dramatie, to take shorteuts. _ _

T think this needs to bé'looked at. Tt seems to me that this time pres-
sure on the researcher should be relieved.

Mr. TuornToN. Thank you, Dr. Wengert. Dr. Trumbull?

Dr. Trumsurr, I think in this instance, the scientists have been
very responsible. They were the ones who raised the question. They
tried to the best of their knowledge to place physical and biological
restraints upon research.

. Mr. TrornTon. May I ask a question there? Do you think that the
response which has flowed from that activity—and T agree it was very
responsible activity on the part of the scientists—will be encouragin
to other scientists to raise similar issues later on, or has it gone beyon
what they expected ? ) . :
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. Dr. TrumeuLL. No; I do not think so. This is a very important point
you raise. If you decide that you are not going to take advantage of
their willingness to play this role and say “No, we do not trust you,”
you could do quite a disfavor to further development of science, not
only in terms of what people will be undertaking, but their willingness
to face these problems openly. .

I think you have an issue there that people have not recognized. This
is not the time to tell the scientists you do not trust them, but to take
advantage of those who are trying to right the situation.

Mr. TrornTON. ¥ would like to underscore what you just said. That is
very appropriate., '

Dr. Stone. Mr. Chairman, were you not asking the opposite ques-
tion—whether scientists were going to conclude that having raised the
issue, they no longer trusted society to deal with the issue?

Dr. TrumpuLL, Every now.and then, I think we are advancing very
rapidly in science and we ave having a lot of our problems arising pri-
marily because of our greater sensitivity to things. We are going to
get very concerned now about mothers’ milk. _

We can do this ad nauseam if we do not remember that this has been
going on for some time. Mother Nature has been doing this DNA re-
search and making products on her own over time. You have had dras-
tic changes in species and so on without catastrophic eventualities, .

. Mr. THORNTON. An interesting theory was presented to us by a scien-
tist from Rutgers, Dr. Pieczenik, to the effect that the same scientific
systemology which applies to heredity on a gross scale during selection
of genetic. information in crossbreeding of plants and so forth might
also apply within the DNA molecule and that certain combinations
would be rejected that might not be possible to recombine or to effec-
tively make certain things happen because of rules that are not yet
understood. : _ ' '

Dr. TroumsurL. I think that is a point well taken. I do not want us
to get overly scared. You are going to find many things because our
techniques for measurement are getting better and better. You cannot
keep getting the American people upset over each one of the findings."

. Ms. Neuxin. Let me try fo respond to part of your earlier question
to Dr. Trumbull. The scientists’ effort to act responsibly by calling
the Asilomay conference was based on the assumption that this would
help to establish guidelines monitored and sponsored by the scientific
community. I :

This is related to the question of legislation and public participation
of concern at this hearing. If scientists had predicted that Congress,
or the Cambridge City .Council, or the Citizens Board in Michigan
would get involved in recombinant DNA research as a publie issue and
that the question of safety would have gone beyond the scientific eom-
munity and the problem of educating the scientific community about
ways to deal with pathogenic materials, I guess they might have
thought twice before they wrote their letter to Science magazine, Isn’t
that what you were trying to get at, Mr. Chairman ?

- Mr. McGiowan. As a matter of fact, Dr. Berg is on record as saying
- he is not sure whether he would do it again, given the controversy that
has erupted over it. It is definitely a point that if scientists do it it
has to be regarded as a legitimate activity within the scientific com-
© munity. : :

93-481 O - 77 - 47
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There was a great division within the scientific community as to
whether it should be done. The people who disagreed that it should
be done said you are going to get involved in a public brouhah. Now,

" they are saying, you see, we told you. : o oo
Tt is not easy. It is not a motherhood issue. T think that it has to be
made a legitimate activity within the scientific community and those
people who do it have to be protected in some way.
“Mr, TaornToN. It was stated by Dr. Stone that this history con-
firms that there are enough public-spirited biomedical researchers in
the community to assure the society that new and potentially hazard-
ous lines of biological research will be brought to public attention.

It is certainly true that in this instance there were sufficient. Do you
have any comment with regard to the exchange that has just-occurred
as to whether there might be any tendency on the part of scientists
to not focus attention upon their problem areas as a result? :

. Dr. StoNe. I agres with the staterents just made on this. I see
clearly, in consulting with my colleagues many of whom were in-

volved with that original letter, that some thought the danger greater
when they started than they think it isnow. -~ - '

I still assert that there are enough scientists to bring such issues to

_public attention, I think there will aways continue to be. But I also
would stand by a statement that I made in my testimony that some
way has to be established to amplify the voices of those who do speak
up. You may not always have a large core of scientists who are deter-
mined to foree an issue to the public attention. - - ' SRR

‘Mr. THORNTON. How about protecting an employé¢e or technologist
or scientist, employee who blows the whistle on a project that he
feels is dangerous ¢ C e S o
"~ Dr. Stoxe. I think this is not the main problem. We are not talking
about. the level of the lab technician who says “they are not following
P-8 procedures ‘here so I am going to complain to the iniversity
safety committee.” -~ - T o EETE T
~We are referring to the scientist who says I havejust made a very
important breakthrough and this could have far reaching effects and
implications. He may ask himself the question, not am I going to be
censured by my peers for raising it; am I going to be thrown out of my
job for raising it? The question that is facing the scientists in my
organization is do I want to spend 2 or 3 years away from my research

* at my most productive time arguing my position. ' L
" If T become the champion of the whistle blowing operation, will I
then be committed to be on every TV show'arid to end research in my

laboratory for a very long period ? , _ :

Mr. McGowax. I would like to point out that the history of this is
_very interesting. I refer you to an article in Atlantic on “the science
that frightens scientists.” It points out that the first awareness of these
-issues was by a scientist who accidentally learned what was happening
_in another scientist’s laboratory as a result of a graduate student com-
ing from one scientist’s laboratory to another and telling him what was
~going on. That second scientist made a phone call to the first scientist
and said you can’t do that, that being putting SB40 virus into E. coli
and the response from the scientist who was about to do it says you

are Crazy. ' _ : -
It took 6 months of discussion—that was in 1971—for the first

" geientist to realize that this was in fart a danoerand Braeodi3ma’
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This thing did not start in 1973, It started in 1971 and it was a
phone call from ‘a scientist not doing recombinant DNA techniques
who called the attention of the scientist who was doing it to the fact
that this was a serious issue. _ D ‘

- I don’t think that we can rest assured as Jeremy stated rather-
blithely and without awareness of some of the potential difficulties,
that there are going to be enough responsible scientists. e

- I think that will be true if there 1s some mechanism for the public
or-at least the larger scientific community to be aware of what is going
on in each lab. That must include industrial laboratories. o

Dr. Srone. Tt isin the nature of the scientific endeavor that there is
"8 great-deal of communication between sclentists a.bbu_t._igheir results.
A scientist gets the credit for his result only by making it public. -

There is therefore a great temptation to spread this knowledge
around.- Second, increasingly we do find science going forward on a
broad front in many different countries at the same time. It is rare
that one researcher is as much as 6 months to 2 years ahead of the
rest. People know pretty much about what is going on. .

Further the higher the scientists rise, the more their‘ know about
what is going on in their field and, also the more socially responsible
they seem to become. For example, we have 1 percent of the scientific
community. We are about as big as Common.Cause is for citizens in
general. But we have half the Nobel Prize winners in the country
sponsoring our organization.. o L o

So at the top, where they may not be personally engaged in the
- relevant research they are still aware of who is making the important
_ advances, and they can be expected to blow the whistle on these impor-

- tant dangers, should they come up. . L

‘True, an experiment today might destroy us all tomorrow, there
would be real problems. But we have not seen things get quite that
tense. Within reasonable time limits, I believe, we can depend upon
scientists reporting, in one vehicle or another, that questionable impor-
tant things are goingon. - Ce e

- I also think that, to the extent one tries to get the public to help
fulfill this function, they would not in any case, understand suffi-
ciently well what is going on in the laboratory to provide an early
warning. So X am not sure that Alan’s suggestion for improving the
situation is actually appropriate. o :

Mr. TaornToN, Looking down the road from a policy standpoint,
let’s suppose the Congress puts in place an agency which can either
be a new one or an arm of an existing agency whose job it is to regu-
late to some degres DNA research at least as far as industry is con-
cerned and the commercialization of products. o o
. Then would it be your thought, any member of the panel, that the
next 1ssue of science research, which does cause some peoplé to think
that this might be a dangerous area of research should also be assigned
to that agency and provide that it will be regulated by similar rules?

Is there a -danger in developing an institution to regulate DNA
‘recombinant research that the next time an issue comes along which

-raises some of the same questions which are raised here, that it just
_ %%oinptma%ly ‘will be put into the mechanism that is devised for this
issue : o ' o

‘Dr. Stone. When you say put into— . B
Mr. TrOoRNTON. I mean regulated. The next time a public policy
~ debate emerges on a question of scientific research, the availability
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of a Federal institution to regulate and détermine what DNA recom-
binant research can be conducted and where and what commerciali-
zation of it can be obtained may suggest that an emerging: scientific
issue should also be put into this same agency which hasexpertise then
on settling this kind of problem. L e

" Dr. Stone. I think the history of regulation in this country:is not
a hopeful one. By and large, the regulators, when' set up in a formal
fashion have been taken over by the regulated. This is the conclusion
that all students of the regulatory:process make, for example, in -

courses on one subjeet, LT et
- Becond, the fast moving rate of biomedical research is such that it
is a very difficult thing to Tegulate and would confound the regulators
even more than is the case with the railroads and the airplanes and
the coal. I'am not sure whether it would be better; depending on your
point of view, to have the new issués' diffused by flowing into this
Lipstitution or mot.” T ¢ et s
_But I think it is a very open question. I ain not sure whether by
SIPT’s own goalsit would be desirable. = 0o o e
~ Dr. Wenergr., 1 wonder if the term regulation. is appropriate?
Would it not be betterto think in terms simply of review and public
analysis, and not emphasize the regulatory functions immediately.
Scientists would not be comfortable with regulation. I think a review
- function may béwhat ismeeded, = o0 st RS Lo o
" T don’t have quite the optimism about comntunication just expressed
by Jeremy. As I think of the Watson and Crick experience, there are
parts of it that are quite anmusing in terms of the lack of communica-
tion between and among scientists. , T S
There was high secrecy about what they were -"-dqingl,) and-competi-
tion as to who was going to get there first. This can be beneficial espe-
cially if you are not dealing with risks, That is where I think review
would be appropriate—to i(intify-possible risks w0 L
- After the risks are identified, then maybe regulatory activitybe-
comes’ important, but the first step is to make sure whether or not
there may be risks.: L TR e T
_"Ms. Nevgrx. In dealing with regulatory institutions, I think it:is
useful to separate two issues which are being merged: in: the discus-
sion right now. One is the question of immediate safety. The other,
in & way of greater public concern, is the question of future potential
- applications of the Tesearch. The problems regulating for immediate
safety, are much easier to resolve. We have some experience in con-
gressional legislation that dates back to'tlie 1946 Atomic Energy Act
with its provisions, concerning safety’ procedures for research on fis-
sionable materials. = -~ o ooe e L o
" However, the issue of genetic manipulation and other future poten-
tial applications, like the questions raised by the IQ controversy.and
the XYY controversy, are more difficult. 1 am much less sure about
~how to develop institutions to regulate future potential impacts. -
My McGowan. I would like to point out that first of all that SIPI
‘1s not proposing a regulatory agency as was I think implied by Dr.
- Stone. ‘What I suggested is a commission to allow- for the discussion
of -some of these issues and to provide for public education and input.
. I think the issue of regulation of recombinant DNA goes beyond
just recombinant DNA. There are other areas of biohazardous research
which have been going on in this country for some time.
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That is one of the things that I am concerned about. If we rush into
regulation of recombinant DNA and do not include other equally
hazardous research of a biological nature, then are we by implication
saying that that other research is not deserving of regulation, but
igcon}b%nant DNA, just because of—it has received public atten-

ion, is? S y o '

That is a serious issue and has to be considered. There are many
scientists who feel very strongly that the research ought to go on, who
want the regulations put into the force of law to avoid the problem of
one scientist looking over the shoulder of another and telling that
scientist you should abide by the guidelines. The point that Dorothy
‘mentioned 2 minute ago, that is of the tremendously difficult issues
-that surround human genetic engineering for example, where we don’t
have a history, I think if the recombinant DNA has taught us any-
thing, it is that we need to consider the issues of genetic engineering
now before we have the. potential to do it, not as we are about to.
accomplish that experiment or act. . : o

Then it is going to result in serious acrimony and not careful atten-
tion paid to all of the ethical questions concerned. S

~ Mr. THORNTON, In an effort to keep up with an announced schedule,
I would like to allow each member of the panel a few seconds to make
any comments which you may feel are appropriate at this time and
further to invite each of you to express your willingness to answer
questions which may be submitted to you in writing as we go forward
with. these hearings. - S ' R
. Are each of you willing to respond to such questions?
Dr, StonE. Yes. : . A
Dr. WexaerT. Absolutely. '
- Dr. TruMBULL. Yes. '
- Ms. NeLk1x. Certainly. : ' o 3

Mr. TrorwTON. Very good. I will take a reverse rundown. Ms.
Nelkin ? c '
_ Ms. Nergxw. I would simply like to reinforce my statement that this
18 an avea where we need social innovation to create better forms of
public understanding and appropriate means of accountability. As in
any innovation we must expect to flounder, but the issue of public
participation deserves direct attention. It is not just a means to “sell”
nuclear power, recombinant DNA, or other technologies, but an im-
portant part of maintaining democracy in a technological society.

Mr. THORNTON. Dr. Trumbull ¢ . _ i

_ Dr. TrumsozL. Asa followup of your last topic.as well as an expres-
sion of a total picture, I believe much more can be done within the
present agencies we have supporting research to assure that they pay.
more attention to -what the eventualities are of the research they are
supporting. - . _ , - . o

We have a tendency:in. Government agencies to have a budget to
spend and to spend our time spending it. I think we could devise a
system for bringing that under control in present agencies in a pro-
ductive way. It would preclude the overreacting to individual emer-
gencies and then setting up individual agercies to. control DNA. and
whatever else happens, = - SR _ T

Mr. TrorNrtoN. Thank you, sir.

- Dr.Wengert? . = .~ _ _
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Dr. Wengerr. I don’t think I have any substantive comments to
malke. I would like to emphasize that I think it is the scientific com-.
munity generally and the public generally that ought to be aware of
the approach this committee is taking, _ ' ]

"We are told that the confidence of the American people in govern-
ment is at a2 low ebb. I think it is important for the public to know
that committees of Congress are going at problems of this sort in a
highly intellectual way. As an academic, I am much in favor of such
approaches. I think the public ought to f)e aware of the fact that this
committee is taking the time to go into a very difficult issue in this way.

‘I think you deserve commendation for this.

" Mr. THorNTON. Thank you very much, - .
Mr. McGowant - - . - - Lo .
Mr. McGowan. I would like to add my commendation to that and
thank you, Mr. Chairman, for spending the time out of what must
be a busy legislative schedule to listen and ask pertinent questions.
The only. substantive thing I want to say is that we have got to de-
velop, somehow, feedback looks to change decisions that we-<social
decisions—that we make now that may%fe ‘correct now but may be
outdated or incorrect or off the mark 2 years from now. o

. We tend to think of social decisions and institutions that we put

into place as being thére in perpetuity, which is a mistake..
~ If there is one thing we have learned out of this controversy is that
it is that things change a lot faster than we think they are going to. -

. Mr. TrorNnTON, Mr, Stone ? R U

Dr. Stone. I would conclude by warning that we should not be
guilty of what generals are accused of, namely. of fighting the last
war all over again. Recombinant DNA. has alerted the public to the
future problems of biomedical science. But, in itself, it d_%es’ get right
down into the laboratory, and deals also with a highly obscure aspect
of seience.. ... - . L
- Most of the time, in future, you seem likely to be dealing with the.
problem of digesting potential scientific advance in society, You will.
be wondering, Shall we make these nitrogen fixing plants? You will
wonder whether we really want to experiment on people in a certain
fashion, whether we want to use certain kinds of applications which
may have side effects and so on. These are different kinds of problems.

_ g;) I think that what one has to do is not worry quite so much about
whether the scientist will “speak up” to sound the initial alarm, but
to worry about the process beyond the initial alarm. In the late de-
bate, how will society go about solving. the: problem. L

_Then T would reemphasize the strengthening of the advocacy proe-
ess and also those parts of the society that want to.go forward in a
self-appointed, or otherwise appointed, “objective” Tole. - .

. It.seems to me that that is where the future action will.be. What

recombinant DNA has done is to alert society to a whole field of prob-
lems. Buit otherwise it will remain, as a problem, somewhat anomalous.
_Mr. ToorntoN. Thank you verymueh. - . -~ . - .~
I want to thank each of the panelists today for a fine diséussion.
We will be adjourned until 10 o’clock tomorrow morning in this
room. :
[Whereupon, at 12:03 p.m. the hearing adjoured, to Teconvene at
10 a.m., Thursday, May 5,1877.] o o '
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" RECOMBINANT MOLECULE RESEARCH

THURSDAY, MAY 5, 1977 = -

‘House or REPRESENTATIVES; © ~
CommrTrer on ScENcE anp TEecHNoLoGY, o
: SUBGOMMITI‘EE ON SCIENGE, RESEARCH axp TromNoLoGY, P
oo - Washington, D. a.:

The subcommittee met, pursuant to ad;ournment at 10 a.m.; in room
2825, Rayburn' House Office Building, Hon. Ray Thornton, chalr-
man of the subcominittes, presiding. ,

“Mr. TaorxToN. The heanng Wﬂl come to order

. Good morning, ' ’ o

“In our hearmgs this mornmg we continue our examination of the '
science policy implications ‘of DNA: recombinant molecule Tesearch.
As we have gone through these ‘hearings we have found both our wit-
nesses and-‘ourselves frequently referring to the potent1a1 ‘risks ‘and
benefits of this research. Consequently one of the questions uppermost
in our minds is, “How can you weigh these risks and benefits, particu-
larly wheh many of the risks and benefits are highly speculative " "

‘We have with us today four Wltnesses who a,re expert in the- quantlﬁ-f
catmn of risksand benefits,

“Each of " iis ‘has “studied this question. We ‘will discuss with’ you-
whether it is possible to apply some kind of risk-benefit analysis to
the recombinant DNA debate, and what use such analysis- could be
to us as weseek to resolve the other issues wh1ch 1nvolve sclence pohcy,:]
science and technology. '

I will begin by repea,tmg a_question to our panehsts ThJS is the
;ame question which was posed when’ you were 1nV1ted to appear be-‘

ore us; ' :

‘What are the utility and hm.ltatlons of risk henefit ana,lysas teehm-
ques in decisions mvolvmg science and technology?

We will ask each of you to reflect on that question. P

And to begin our hesring: this morning, and help us answer thls-
guestion, I first would like to recognize Dr. Rlchard Wllson, mees-
sor of Physics at Harvard University.

Dr, Wilson, I have had an opportunity to read your excellent pre-
pared statement. Without ‘objection that statemént can be made part
of the record verbatim, and then I Wﬂl ask you to hlghllght and
suminarizeit as you choose, ° '

[Biographical : sketch and complete statement of Dr Rlcherd Wll-
son follows ] _ .

(739) '
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Proposed Testimony for House Subcommittee
Chairman Representative Thornton
10:00 a.m.
. 'Thursday, May 5, 1977

Rayburn House Office BuildingnyDQm'2325

My name is Richard Wilson. IIam a professor of physics
at Harvard University. I have recentlf concerned myself With:
. comparative risk analyses,

I would like to touch upon three topics. Fifstly; I will
ﬂdescribe issues where risk benefit analysis should give answers .
of direct use to decision makers; secondly, I will explain how
bad présentation of these analyses can make them lose credibiiity"
and thirdly; I want to describe caseé where risk benefit analysis.
can illuminate a complex issue without suggesting a completé
golution.

In céséé where the risk is based upon expérieﬂce, thé relia-
bility of.calculating the risﬁ is high. = Over 50;000 Ameriéans
lose their lives on the road each year; the risk-of:death because
one gets into.a car and driveé can be estimated and Well;_ Each
avent is objective and definite. .

The.ﬁehefit to society of driving iS'dbviéus bqt h&rd to
quantify.' Given these it is easy'to,considef whéther it_is worth
" paying the. cost of installing éeat belté‘for example. .it franspiré$
that insta}iinq seat belts savééhlives—?at tﬁe-rate of. one life .

for every $5,000 in cost--surely a worthwhile figure.
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Radiation from x-rays or normai operatiéﬁ-bf nuclear power
stations, sulphur oxides from coal burning, and the effect of
chemical carcinegens all present another concept in risk analysis.
We only know the risk for high levels of the environmental insult.
For low levels the risk is expected to be small, but we expose
200 million Americans to the risk. Moreover, we do not want to
-earry out experiments with‘people—~but instead use bthei-mammals:
pigs, rats, and mice--and assume they-ére like people. Typically
a test for a chemical carcinogen may use 200 rats_eﬁposed for a
lifetime. If the "true” cancer incidence is one in thislsample
of 200, we have an appreciable probability of finding none.

Therefore, we cannot prove in any ordinary experiment that any
.lifetime risk less than 1/200;.2,000,000 Americans die a year so
this would still give 10,000 cancer$ per year when applied to all
Americans! This death rate is too much. We have to-find a proce=
dure for deriving the.risk at low doses from that Qt‘Hiqh doses.

Itlis usual to take a conservative proceﬁure and to assume
that the risk is strictly proportional to dose. This was first
done for radiation by the International Committee on Radiological .
Protection; various bodies now recommend that linearity be assumed
for chemical carcinogens and I and others have suggested that
there is no evidence of non-linearity for sulphur oxides. It is
widely accepted that in all these cases linearity probably some-
what oversfates the risk, and it is therefore a suitable basis
for a prudent public policy;./?ﬁén we feed the iats at a high

concent:ration and using a stféigﬁt line estimate the risk at a
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low concentrxation we actually. use. Onée'these assumptions are
made, we can  estimate. the.risk in each of these cases.

An easy way to do a risk benefit study is-to compare risks
of different ways of obtaining the same benefit. For the above
cases, we can compare the risk of air pollution from sﬁlphur .
oxides from burning coal, with the risk of a little more radiation
‘from a nuclear plant. It is well known that on_this count a .
nuclear plant is safer.

We can go further and ask how much we should bhe willing to
pay to reduce the radiation or the sulphur oxides.. Here we run.

- again into the imponderable we met before. Clearly we can't pay
more than the gross national product, and we'd prefer to have
some money left for other things.

This is clearly a matter fér the decision maker rather than
for the analyst. .But a good example of how a risk benefit analy-
sis can bhe used‘wés apparent in. Connecticut a couple of years ago.
Northeast Utilities proposed to burn oil with a 2% sulphur content
instead of .5%-sulphux content. They estimated the saving that
would result--$100 million in reduced fuel adjustment charges.

Ot the other-hand,_scientists from Brookhaven National Laboratorﬁ
éstimatéd that this would lead to about 30 extra deaths--mostly
from brénchial ailﬁents. The hearing bdard haé a clear decision
ta make and chose to maintain the tough aér quality standard.

All toco often,. the cage“is not presented to the decisicn
maker so well; we all 1iké~piaying God, but it is important to do.

so only on the last line,dfuﬁhe report. -
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Difficulties increase as we go to less calculable processes. .
The risk of reactor actidents, for example, is harder to evalu-
ate than for hydroelectric plant aceldents largely because they
haven't happened. Yet in many cases the risk can still be esti-
matéd even though there is now more uncertainty. We haﬁe a
simple procedure--a straight line--which is conservative. -

Why, in the nuclear case, aren't-the calculations. ac-
cepted? La;gely, in my view, hecause there arg'risks'left ot~
the risk of sabotage, and the risk of war. A typrical risk study
, can occupy 400 pages.- Only a sentence says what is left out!
The analyst is pr9ud of his hard work-and is often unwilling to
emphasize what he hasn't done. This is bad presentation butr
often the whole risk anélysis is blamed.

In cases like this, the risk analysis can illuminate the
issueﬁ'aﬂd can show what ‘matters need not be conSiﬁered. The
recent Ford-Mitre study of-nuclear energy is an example of this
logic. The study-group weﬁt through the iisks of .nuclear power
and showed they werse all comparéble or less than otherrene:gy
sources excépt ong—-nucleér proliferation. Théy then highlighted
thie issue. In my view they suggésted the wrong answer on this
issue, but at least they isolated the most importaht probléem. -

' The trouble with risk analysis for DNA res€arch is similar
to that for nuciear power. Thé henefits are ﬁnkndwn,-bgt may be
hugé. The hazards are unkno#n. they are prokably small, but may
be huge. AIf risk banefit'éﬂalysis is applied it may help to

isolate some components of the risk, or isclate some components
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of the benefits. Hopefully the analysis will be written to
higﬁligﬁt the imponderable which others will have decided accord-
ing- to the rules you make. Their decisions will be a little .
easier if the irrelevant factors are put out of the way by a

responsible risk benefit anglysis.f
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Challengs

Examples in Risk-Benefit Analysis

| count myself an environmentadist. OF
course we ara all environmentalists. But
if you work for industry, the Army Corps
of Enginesrs, or the Atomic Enargy Com-
mission, no one baliaves you. | don't work
for any of thesa.

As chvilizatlon has progressed, man
has congregated in large citles; at the
same time ecanemies of scale have de-
manded that industrial facilitias become
@ver larger. Thevefore, thare is now po-
tential for man-made catastrophas of un-
praced i ! 2
civifization progresses we live longer, and
want 10 live longer still. Wa wani to make
aur lives ever safer. Accidants, and even
natural disasters which were onca dis-
missed as acts of God, are now cansid-
ered 10 be under control. It's not that we
deny tha existence of God; it's just that
thera is no need to blame Him for our in-
competence, However, only recently has
any sericus attempt been made to ex-
prass risks In guantitativa terms; and
thesa attempts have not yet bean undor-
stood by our decision-makers and politi-
cidns. | maintain that some of our decl-
sions are crippled by thiz lack of under-
standirg. .

The largast potential catastrophe is
probably the unrestrained use of nuclear
power—and the worst hazard here Is an
outbreak of nuclear war, For this reason,
among others, sclantists in the U.S, and
elsewhere who participated in develop~
mant of the atomic bomb insisted an clvil
ian contral of tha atom's development for
paaceful purpeses; nationally through the
AEC, Internationally through tha IAEA,

Rithard Wilson is a product of England’s St.
Paul's Schoot and Ghrist Ghuwch, Oxford,
which awardad his threa collage degreos. His
academic appointments hava Included Oxtord,
Rochester, Stanford, and most recently Har-
vard, whera he was named Profassor in 1961,
A Fellow of lhe American Physical Soclety
and-the New York and American Acadamles
ha serves as consuftant to ERDA and the Nu-
clear Ragufatory Agency. He's also served as
consullant on nuclear power to Maina's Altor-
ney General, Prolassor Wilson has baen an
editor of Annals of Physics sinca 1956,

Fram the outset, the AEC endeavared to
hava frank and open discussion of the
risks to society—although like all human
institutions it cccastonally alfowed its siaft
te siip from thesa idaeals (though not so
often as Ralph Nader Is ¢ gesting).

Many of the problems with the nuclear
industry foliow from this aim at open dis-
cussion of risks. First, tha "publ
not underatand risk analysis and conse-
quently demands an slusive cerlainty. Re-
cent disclosures from Washington
suggest that even taxes are not as cer-
tain as i had been taught, so maybe only
death is certain: Death /s cartain for the
individual, but we hope it is not cartain for
saciety,

Risk

Man often takes risks, and always has.
The purpose of risk-benefit analysfs is not
to stop man's taking risks: it is to help
man to choose tha risks he wishes to
take,

The nuglear industry is not uniqus:
risks are averywhere. | woukd like to illus-
trate the problens of risk benefit analysis
by several simple examples. No camplex
caleulations are needed at our present
staga of knowledga. If you ean count up
to ten, multiply, and divide, that Is enough.
What | am deing, therafora, is p

EPA; for coal mining biack lung disease |
could take the numbers of sutferers com-
2 by the Secial Security Administra-

- tion and assume that the sufferers, who

aro naver cured, will suffer a prematurs -
death, butit Is widely believed that these
data undsrestimate incidence of this dis-
ease, Accordingly | took-numbers cutlined
Inan article in The Salances (4. Al
thaugh the numbers are no better than a
factor of 10, no one has yet dena much
better; serlous studies are under way in
several places, howaver.

Reducing risk

Wa see clearly that some sources of
energy are Worse than others. Hydropow-
er, which superficially seems berlgn, Is
quite bad: Now while we can use these
data to guide us in selecting between fos-
sil fuel and nuclear, for exampie, thay
don't tell us how much to spend on re-
ducing risk. Maybe scme of tha entries In
the table can be reduced almost to zero,
by a modest expense. Therstors, we
usually maka a risk-cost analysis where-
by we compara costs of reducng & risk.
is important 10 realize that it is not
worth calculating these numbers to better’
than one significant figure.

There are over 50,000 deaths due to

il il in the LS. every

you with a do-it-yourself kit for risk-bene-
fit calculations.

One problem is comparing diverse
risks and diverse benalits—such as com-
paring apples and oranges. In energy
matters, wa can simplify by exprassing all
benefitin the Common energy unit—Kilo-
watt hour of electriity produced. This s
only valld, of coursa, if all methods of
preducing electricity cost about the
same. | did a very rough cut at this from
available statstical tables two years ago;
this was published as a letter ( 1} in Phys-
ics Today {1 show an updated form in
Table 1).

Tha preparation of such a table is. in
principle, simple. Wea look up the stal
ics for tha various causes of death, and
divide by the energy produced. The Sta-
tistical Abstract of tha United States (2)
has tables for industrial accidants and en-
ergy use by type of resource. For air poi-
lution, i take the paper by Lave and Ses-
%l {4, ang apply thelr correlation to a
rough estimate of pollutants given by

year. In an atternpt to reduca the death
toll, wa now Insist that all cars have seat
belts and shoulder harnesses. Probably
only ene third of all travelers buckle thelr
befts, but it is estimated that one third of *
the deaths could be aveided if everyona
buckied his be't {5} We can make this
estimate by comparing the death rate in
all accidents to the death rata in those
accidents where'seat belts wera used. OF
courss this omits consideration of many -
issues; are people who use seat betts
safer drivers because they think about
safely as they buckle, or arg they mora
dangerous becausa they leel secure and
mave rockless?

In the U.S. we spend about §40 for
factory-installed seat befts in nearly
10,000,000 automaobiles per year for &
total cost of $400,000,000. (From Sears-
Roebuck | can buy belts for $24 and in-
stail therm myselt, but my thme is worth
something, too.) About 5000 livas are
saved--at.a cost of $80,000 per life. In-
juries are also reduced, making the valug

Reprintad from CHEMICAL TECHNOLOGY. Vol. 6, Dotober 1975, pp. 604-807
. Copyright 1976 b the American Chamitat Socizty and raprinted by permiksion of 1he copyright awnee



of geat betis much graater, Is the ex-
pensa of seat beks worthwhile? Soclety
says yes, and demands the payment,
Should we then say that a human fife ks
“werth” $100,0007 That woukd be toa
nafve a view of risk benefit analysls, and
would gat us into trouble. If we can save
a lifa immediatsly, we often do 50 ata
cost far greater than $100,000, and avan
tigk our own lives; out of such mattars
are heroes made, Refigious men may
' mrgua that a human ife is priceless, so
how do we express the results of such an
m:wzm_m.w Should we Just Increasa the
"valpa' of a human lfe Indafichely?
Should we spend $100,000,000 to save a
Ha? Eveninthe IS, we can't spend

. $100,000,000 more than 1000 times a -

year, and more than 1000 occasions
arlse. We miist bs abls to spend our
money 1o sava as many lives as passible.

We sometimas distinguish between
riaks taken voluntarily and those taken In-
voluntarily. Man wik take large risks vol-
untarlly, and at the same fime rebel at
being asked 1o take risks involuntarily.
Sociaty tharafore must be more cautious
than an individual. Soclety, moreover,
mzy spend money to make sven valun.
tary tigks less. Most peopla would not pay
for seat belts if they did not have to;

+ soma don't yse them whean they exist.

Rkding withoirt & seat belt is clearly a vol
untary risk; spending money on ona today
s snvoluntary.

Benefit

One wayof exqrassing the result of a
risk benefit analysls might be to say that .
sociaty should spand X dollars in the ax-
pctation of saving or prolenging lifs
when the particular ifs is nefthar known
nor knowable; X should presumably be a
number gradually increasing with soci-
aty's alfluence, and roughly constant
from activily to activity.

Let us procaed to an example of tha
cost to reduce the radiogcthvity from nar-
mal pperations of nuclear power. Three
years aga tha AEC promulgated naw
rules {10CFREE Apperdix f} for design of
power staticns, 10 feduce tie maximurm
allowable dose at tha site boundary to 10

" mrem per year (in the open;, -

Whil is the reduction of risk, and what
Is the cost? First, the risk under previous
operation was the effects of the radiation
on people. The recent National Academy
of Seience's BEIR réport (5) {Cormmittes
on Biologloal Efiects of lonlzing mmEB_o__a

that, under a ly passi-

Figure 1. Cost of avolding acoidents

People voluntary and unhesitatingly take
much bigger doses than this, but this is
an Involuntary riak. This Is bacause most
paopla ara not at tha site boundary; many
are in shiskdad buildings, and ulility com-"
panias must pian to ba well below the:
limit ta avoid being shut down (as the Pali-
sades plant of Consumers Power Co, of
Michigan was shut down}. The new rules
will lead to about Ty Mrem per year av-
erage.

Cost

What dogs it cost? This s a little hard
ta teil because several changes were
made at ence. We ara here only talidng
about the power station itself: not the
chemicaf processing plant, whera all tha
krypton 85 s released. Thero are sovaral
estimates. Amongtha higher is
$6,000,000 capital cost per 1000 MWe
powsr station and $1,000,000 extra op-
araling cost par powsr station {7). A
lowsr estimate would be to argus that the
only really necéssary change was in tha
off-gas hokiup time—almost nothing far
PWR and $2,000,000 capital with
50,000 per yoar operating for & BWR,
and therefors averaging to $700,000
capital for an average overaff nuckar
power statlan. The total cost for 1000
power stations bacomas $2,000,000,000
per yoar with the higher figure, and
$700,000,000 per year with the lower.

This comes to $500,000,000 {or.
$140,000,000 with the lower figura) per
life saved—a000 times what wa pay to
avold automobile deaths. Of course we
also reduce genetic risk as wel as the
cancer figk here conskdored. This reduc-
as te $125,000,000 if we take the dose
__ﬁ.:mu in Reference 8. If we ara very

istic and say that 24 cancers

mistic assumption of effect proportion to
dose, that 3000 exira pecpla per year
rright de of &l forms of cancar i every-
©na kn the U.S. were exposad to 176
mram per year axtta dose. (Here | leave
out' ganatle effects for simplcity.} The

" praviogs rules would have led to about %
mirem per year, or four Cases per ysar,

Goc 000 per year in the U.S.J are radia-
tion induced, and apportlon them by dosa,
we still got $2,000,000 per fifa savod.
Sagan (8} goes over some of these
nurnbars. Byt his estmate of the reduc-
tion ofdese to tha popuiation by this .
change Is overstated, Even under the okl

rules, no power station smitted 170 .

.

Mumber of people Kited in the accident

mrem par year at the boundary. It all
aquipmant worked well and there were
no fuel rod fafures, much lawsr figures
wers achieved. A utility company had to
&im at a lowsr Nigure te prevant being
shut down by the AEG if a failure oc-
cirved. My figurs of % mrem & taken
from old pawer stations operating in 3071
befora the new reguiations tock effect;
adjusted to allow for the axpactation that
in the U.S. there wil: bo 1000 power sta-
tions with 1000 MWe capacity by the
year 2000. .

Wa can seo &t onca that this is out of
balance. Why then do we do it? | subrnit
that we do it bocauss His nacessary to
ensura public confidence, For decision-
makers to have this batore tham clearly,
| suggest that we should include an itern
which | call #he cos! of public confidance
in our risk-benefit and cost-benefit analy-
sis., Without this Hem decislon-makers
<an, as they did some ysars. ago in the
nuclear cagse, make a wrong daclsien and
redyuca public codfidence, which will take
much More Monay to restore,

My skadies lead ma to balieve we
should spend 100 times mors on nuclsar
operations than on athers—io enstra
public confidence. If we spend }oss, we
wil later hava to spand 100 fimes more
to rocover lost confidenca. Part of this
factoris nocessary, of course, becausa it
i & naw tachnclegy, and any naw source
of death Is of spacial concem.

Tha question of catasirophic accidents
Invalving many peopla Is more serloys.
Marniind has tolerated a difion acckiental
deaths spread roughly. uniformiy over a
thousand years, and haals the' wounds
staadily. Yet a billicn deaths, ogctering fo-
gathet once every thousand years, would
cause a wound ta soclety which imz
dastroy the human race.

Thiz aspect of catastrophe was recog-
nized by Farmer (2) and by Starr ( 10)
among othars. | will culline here, and at-
tempt to justify, a modification of Farm-
er's approach. Wa can comectly.cem-

. pare risks by comparing them in my

qm.:.:. deaths per kilowatt hour, or. deatha

CHEMTECH OCTCBER 1875 805
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Table 1. U.S. Deaths due ta elect

ty generation

[1G65 flgures UnIess stated atherwisa).

Fossll fuels
.o: {undifferentiated}

m_mnx E_é disease
Accidents

Tatal

Petraleum refining m=n oil-well
accidents

Total

Gas.
Main sxplosions (1971)
Paisoning .
Explosions and fires caused in homes
Total
LNG tank failures
Hvdroelectric dam failures
re per 50 years as at
Vaiont, italy
Direct deaths
Indirect deaths
Miscellaneous small failures
Drownings (estimata)

Total (actual electricity)

Nuclear fuels (flssion}
g Cancers, if fuel

Braeder reactors
Light-water reactors
Uranium processing and fuel-
fabrication accidents, if fuel
used for:
Breeder reactars
Light-water reactors
Radiation cancers fram normal cper-
ation of SO0 reactors and proces-
sing plants {0:1 mrem/fyr.)
Potantial reactor accidents:1/30
yr, of WASH 740 saverity by yr,
2000. {very pessimistic)
Direct deaths.
Extra caricers
Qther indirect deaths
Total’
Potential _‘mnnpo_. accidents:
Rasmussen study 1000 deaths
in 10" reactar years, 1000 reactors.
Direct
Extra cancers
Other indiract

Adlustes ta 7

aifow far no,

* itsolf, [ will, however, point out that this is.

an aceident which cannot be prevented
by a basic physlca? principlé, but needs
Foliable engineering, plus engineerad
safeguards that oparate in the casaof
pipa fallure; This fact makes the estima-
tion of safety very difficult, and it Is at this
point whare public criticism rightly kas
been locushd. A study was being carried
out for the AEC by Rasmussen (77) at the
time this umﬁm_. was first deafted. [ took a
psek at the UE_:.:FmQ output, and as~
sumed that the resulis wera known be-
fore, inist 5 made their dacish
which was tnfortunately not the case. |
alsd assumead that the study was “cor-
rect” In splte of the reservations above.
Gf coirsa il Is In making such studias that
the real work on risk-} w@:w.: n:ms_m_m ks
done.
Rasmussen ow::..wﬂmm that 2 logs of

 coolant accidants (LOCA) can occur, and

Daaths/kiWnry Deaths/10% MWhr In aceident
3% 107 3000
1x 107 1000 .
B 107" 60 6000
~4x 107 ~4000
7% 1071 7
Ik 3000
1% 107" 10 a0
3 1gmn 30
1% 16-1 io
5x 107H 5Q
1071 1 100
3% 107 306 - -1,000,000 |
e
THEAR T
1x 1o 10
~6% 1678 ~600
007
15
2
20
0.03°
1x 107
L% 197 . 1
6% 107 8
~5 % 10°" ~50
3% 1970 0.003
3x 1071 0.0003 T
2x107 0.602 103

per <m.mn 50 long as no more than ona
person Is involved {at risk) at a ims. This

would include bfack lung disease, radia-

fion cancers,-or asphyxiation by gasina

domestic kitchen, In each of these haz-

'ards, only one person dies at a time, and
sometimes wo add a _uo__r__n-_» m:Q by

chance na ona dies,

However, when an accident involves

more than ona person—say N persons—

then such a comparisen may no fongar
be valid, and | assume, as a guess, that a
risk involving & people simultansously ls

N2 (not &) times as Important as an acci-

dent involving one person. Thus a bus or
airplans accidant involving 100 people is
as serious-as 10,000, not merely 100,
automobile a¢cidents killing cne person.
i n.m_n:.mnnm tha cost per life o_ :wacn. Inta datall about this, which ks a _wnE-m In

| 608 OIm?_._..mOI OCTOBER 1975
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ing a #isk; | will muitiply the deaths per
Kilowatt hour, and divide the cost per IHe
to reduce tha risk, 2n extra factor of N0
obtalrs a cost figura “adjusted” Io that for
a risk involving only ona parson at a tima.

Lot me: illustrate this by Figure 1; | here
assume we can afford £1,000,000 to
save a lite, but to save 100 lives at once,
we should pay $100 bition. In the graph,
therelore, if a rigk lies above the ling, wa
should pay to avold it; and if below the
Ene, we might accept It. An' oxm_.:lm can
mske this clear. -

Nuclear risk

In present U.S. nuclear reactors, the

most serious potential acckdent is a loss
of coolant acckdent. | do not want to go* -

the mbqnm:nw core cooling system
{ECCS) falis to aperate, such that the

" whola cora may meft down—onca in

avery 17 000 reacior operating years. If
and whan this éccurs, there will be o
consequences to public health most of
he time; tha wind may blow radioactivity
out to sea, and £0 lorth. Once in 100 mil-
lion reactor years 1000 pecple may die in
an accident. Let ma say that 1000 peopla
ill die every 100 million Teactor years.
This is small. The AEC has -mnm::v. tight-
aned lta critaria for these emergancy
core cooling w<w83m _33 the interim ac-
ceplanca critsria ‘of June %971, How bad
were the interim: criteria? | do' not know,
but 1 can make a pessimistic guess that
thiey resuted in a probablity for a LOGA
oul'of gontrol 108 times worse. This cor-
responds, roughlly, 1o the ECG$ working
néne af the time. | don't think any serlous
eritic 'was maore passimistic than that.
Than we can say that maeting the new
criteria saves 1000/1,000,000 lves per
reactor year. How much do the new crix
teria cost? Apart from an expensive hi- |
atus 'caused by insisting on retrafitting,
wa meet them by making more fuel rods;
roughly 25% mora. The fuel {abrication
costis $6,000,000 per year for 8 1000
MWe reactor, and it incraases roughly
proporticnal 1 the number of rods—
%1,500,000 per year. In the latter of Ref-
erence 7, & slightly smatler number,
$900,000 s suggested. Tha Boilag Water

‘Reactor o General Electric Co. {8WR)

was going te increase the number of reds
for other reasans znyway, and the high-
temperature gas-cocled reactor (HTGR}
of General Atomic does not have this *
problam. Only balf the reactors need be
changed at an average cost of $750,000

‘per year. These cruda figuras, confirmed

oy testimony of industry persannel ta the

. oloint Commities on Atomic Energy (72).
“suggest we will pay $750,000 per yaar to
.save 1/1000 fives; mfﬂma. 000,000 per lifs
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Introduction

«Decision'makers are faced to an ever increasiﬁg exteﬁt
ﬁith evaluating uncertain risks and benefits to human health.
énd to the environment. Without reliable knowledge of the '
implications and consequences of altérnativé projects or
possibie courses of action, their ability to.make sound jgdg-
~ments is diminished.- However, .estimating the magnitude;
probability, and distribution of risks and assessing the costs
and benefits of projects are fraught with the difficulties
‘of science, the uncertainties of technclogical and economic
‘forecasting, and the pitfalls of public policy. How then
can risks, :costs, and benefits belexplicitly'compared? How.
should pertinent informati@n be ordered and éssimilatéd to as-
sist in achieving aqceptable balénces betweenrbenefifs and
risks, both in the short term and in the long run?

fThe methodologies which are used in "risk-benefit analy-
sié“_attempt to make explicit the often hidden tradecffs be-
. tween lives lost and dellars spent} or between pollution and
" ‘environmental quality. Ko magic formulae have bheen evolved
fqr grappling with these seemingly incommensurable attriﬁutes.
Nevertheless,-the_growing diffiéulties of regulaticn, standard
setting, legislation, and technological choice have necessi-
tated improved meﬁhods for answering risk-benefit éuestions.
The purpose of- this papér is to réview the status and‘identify
#he common problems 65 this dévéloping art which ié beginnirg

il

“to be applied in numerous subject aresas.
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Desceription and Limitations

Risk-benefit analysis is a generic term for techqiquaé
encompassing risk.assessment and the inclusive gvaluation of
risks, costs, énd benefits of alternative projects or pdiicies.,‘
The risk-benefit analyst attempts to measure risks and bene- .
fits, to identify unce;tainties and potential tradeoffs, and
to present this ipﬁqrmatidn coherently .to decision make:s._
Like_other_fprﬁs of po;icy analysis the steps in risk-benef;t'
analysis include specifying cbjectives and goals for the pro-
ject optiqns, identifging constraints, defining the scope
and limits for the analySLS itself, and developing measures.
of the effectlveness of feaSLble altexnatlves. Ideally,- _
these steps should be completed in conjunction with an accounts
able de01510n-maker, but ln many cases the ae01510n maker ls
unknown to the analyst. In such_cases poorly defined de—
cision opt;ons or the selectlon of alternatlves whlch are too.
limited fo meet proposed ijectheS may result. ' These faults
are shared by all forms of policy ana1y51s, but because-risk—
benefit analyses are frequently controverSLal, the risk-bene-
fit analyst must be partlcularly careful to state. the assump-
tions and llmltatlgns pf each assessment.

The_pfincip§lrtask éf the risk-berefit analyst is to ex-
press nﬁmericaily, insofar aérpossible,‘the risks ;nd bene-
fits which are likely to résﬁlt from project ocutcomes, = Cal-
culating these cutcomes may require scientific procedures or

simulation models to estimate the likelihood of an accident.

and its probable consequenceé, These consequences are first
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measured -in the most apprbpriate units (e.qg. injuriés;’deathsjf
tons of emissions, dollars of damage) and their uncertainties-
indicated. Finally, an inclusive asséssment is carried out
which aggregates the disparate measures of the alternative
outcomes. - The conclusiens should incorporate the results
of a sensitivity analysis, which varies each.significant as-
sumption or parameter in turn to judge its effect on the
aggregated. risks, costs, and benefitsf

The économic methods of cost-benefit analysis are most
- commonly used to assess the overall merits (net benefits) of
proposed a_].ternatives.1'2 The extensioﬁ to include risks is,
howevér, not trivial. A principal problem is that risks and
benéfits may be measured in different uwnits. and therefére
are not strictly additive. By definition risk-cost-benefit
analysis will atteﬁpt to express all quantities in a common
dhit, usually dollars, .so that trédéoffs are between compaf-
able quantities and a net benefit .can.be calculated. This
may require estimating a producer's or consumer's surplué
.-where econcmic markets exist or determining a "willingness to
‘pay" in cases where no markets exist (e;g. for goods like
clean ajir, salt marshes, or human lives). If fatalities are
potential consequences, we might wish to assign a cost by
estimating the willingness to pay for reducing the probability
of death or injury. This has soméwhat miéleadingly been
dascribed as determining “"the value of human life." We
would like to avoid this‘overly dramatic despription.'-For

actial decisions the cost of decreasing a risk is nonetheless
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a concept which cannot be avoided. Many of tﬁe-difficult
issues related to society's willingness to pay to prolong
life have been discussed in References 3~6.

. ‘Recognizing that subjective value judgments are required
iﬁ order to assign monetary values. to costs and benefits, the
risk-benefit analyst will not always attempt to arrive at a
calculation'of'"ﬁet“ benefits, but may choose to present
risks and benefits in their respective units or categories;
This leaves ithe decision-maker free to impose his own values
or a range of vaiues in aggregating risks, costs, and bene-

’ fits; Thus risk-berefit analysis, in contrast toifisk-cost*

henefit analysisr‘will not necessarily arrive at a single .
nﬁmber to represent the value of a project. Instead, a ma-..
trix of effects may be given including.suCh disparate costs
and benefits as lives lost, property damage, kildwatt-h&uzs-
of eleétricity, apﬂ.éesfhetic losseé.‘ A ?meticﬁlous account-
ing" of like effects may avoid some of the obfuscétidn in-
herent in dealing with issues such aé the identifiability of
the lifé at risk or the voluntary/ihvoluﬁtary-nature of a
risﬁ.7 ‘ :

Mbst of the disagreement over the.uséfulness of risk-
bénefit analyses derives from disputes over the methods uéedl
to‘éggfegate risks and benefits; The most widély‘used measure:
. for agg¥egatin§ cdst and beneéit streams is the net present
value:

. P (Be - Cg)
NPV = I ——or——
' T=0 (1 + )t

where By and Ci are the benefit'and‘cosf in year‘é, respectively,
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r is the appropriate disﬁount or interest .rate,-and T is the
time .horizon for the projact.: In most cases iﬁ is appropriate.
to discount equallyscosts and henefits if futurelbpportunities
(e.g. to prevent prematurejdeath)‘are likely to be fhe same

or greater than today's. CQuestions -of intertemporal eguity
become most important for évaluating long term effects like
those resulting from persistent chemicals in the environment,
increasing global COj; concentrations frém fossil fuel com—
‘bustion, of long-lived radioactive wastes from nuclear power
'generétion, just to name a féw.examplgs. Relative net pre-
.sént values and the ranking of alternative projects with
‘substantially different timing of the relative c¢osts and bene-
fits can be dependent -upon the choiée of a discount rate.

The idea of a different discount rate for risks and fdr

économic costs has been widely mooted but is only beginning

to be discussed 1ogicaily.7'8 If-tﬂe cost -of saving a life

in the futﬁre is expected to Be the same as the cost todav,
the éiscount rate for risks should be the same as for otﬁer-
-posfs. If, however, the cost of saviné ﬁ life is expected

to éo down in.the fgture; one might'éccouﬁt for this by taking
~a higher digscount rate. Arrow has shown that this is incor-
'rect.é Inétgaﬂ one-shouid-explicitiy take fhe expected cost
change into account in the cost or benefit stfeamf‘ct-or Bt
For some cases of envi}oﬁmental and health hazards the costs
6f cleanup might increase with time. Ifu.for.example, toxic—
éhemicalé in the biosphéfe increase.:pover: time, cosis attributed

to their effect should rise more rapidly than the discount
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rate. It is: for these cases that a negative discount rate
has been suggested, but aﬂ explicit accounting in C¢ is to-
be preferred. - Uncertainties in these costs should alsc be
handled in the numerator of the NPV formula, not in the dis--
céunt rate itself. ' Economists inevitably dispute the choice
of the specific discount rate to be used, e.g. theé sogial
rate of time preference or the prevailing interest rate. . Ex-
cept when a particular discount rate is specified by the de- -
cision maker, the NPV caléulation should be repeated using
several discount rates to ascertain the sensitivity of results. .
. The difficulty in agreeing on a discount rate is usually
secondary to the problem of determining future cost and bene-
fit streams. Uncertginties in.long term dosfs and benefits
may be large for time borizons up to T years, alfhough fre-
quently all alternatives will suffer from similar uﬁcertﬁin-.
ties. Because of uncertainty it has been suggested that we
sﬁould not discoﬁnt potentially large effects more than a

generation in the future.?

We believe these uncertainties
should be reflected in.tﬁe benefit and co%t streams.and not
mésked in the.discount rate. Investigating guestions of
intertemporal equity and mefhods for.dealing with uncertain
outcomes. are central prcblems of research, and their legic
must belfelentle551y pursued. Moreovef, all forms of dé-..
cision making must resclve these questlons whether or not
they are expllcltly dealt with.

Risk~ beneflt analysis has\been slow to develop, partly

because of its multl dlsc1pllnary nature and partly because
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its objectivo and subjective -components can never be.wholly
separated. Although it has bases 'in scientific and economic
-techniques, it is an art with limitations. These limitations
have arisen because the unltimate criteria for any decision .
must reside in exogenously determined vaiues and .goals spe-
cified by societg-or by an“accountable decision maker. 5o
long as the . limitations are recognized,  risk-benefit analysis
can establish;a basis for. the explicit compariscn of alter-
natives, indicate sigﬁificant uncertainties, .and point out
aspects of the decision which are outside the scope of formal

analysis. .

Development and Usage

Many methods of rlsk assessm=nt and coet beneflt ana1y51s
have been used; In an attewpt to promoLe 1nterdlsc1pllnary
communication and increase awareness of these methodologles,
the Committee on Publlc Englneerlng POlle 6f the Natlonal
Academflofxﬁnéineering and.tﬁe'Engineering.Fouodation‘have
sponsored two odhferenoeé: "Benefit-Risk Decision Makingélo'

and "Risk-Benefit Methodology and Appllcatlon wll The first
of these was held in 1871 in order (1) “to help make the 15--
"sues of heneflt risk decision making expllclt enough for
public discussion; - (2) "to ascertain the current status of
benefit-risk decision making as a fleld of study and in

terms of current practice; and {(3) to 1dent1£y prOﬂlSlng
lines of inquiry ‘that might lead to 1mprovements 1n method—
ology .and implémentation."lo The,collquium suoceeded in

asking a number of important gquestions and discussed risk-
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reiated issues in fields like architecture¢, decision' analysis,
economics, physics, engineering, chemistry, law, governmenkt,’
ana medicine. Few gquestions were answered, but the hope was
engendered that interdisciplinary approaches would lead o
improvements in risk~benefit decision?makiné.

Four years later 'a secend conference'was held at Asi-
lomar, California to éxamine the state of ‘the art. -In the
intervening years considerable work had been performed-in
diverse areas such as the reliability analysis of engineering
systems, health effects assessment, ecconomic approaches to
1ife-saving,_insurance protection for natural hazards, and
the psycholoqical perception of risks.’ From the 1975 con-

ferencell

and fzom a survey oﬁ 1iteraturel? it is evident that
no coherent deflnltlon of risk-~bhenefit ana1y51s has emerged,
owing to the breadth of subjects under. study. Most recent
effort has been in the area of rlsk assessment, less attention
has been given tn beneflt assessment, and even less attention
has been devoted to how decision makers should integrate this
informatiqn inte the political process.

Risk assessment can reguire expértise in several disci-
plines, since risks ﬁay originate.from causes such as disease
or natural_nazards,.from human errcrs or sabotage, er from .
hardware or equinment failures. For frequent risks the ex-—
pected rate of occurrence nay be calculated Statlstlcally

from s;mllar experience or predlcted from models. Failure and

rellablllty analyses foxr englneered systems ‘may employ

sophlstlcated event tree and fault tree me+hods such as, those
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used on the widely pubiipized Rasmussen study of nuclear

reactor risks.13 ‘However, for low probability risks it may .

be difficult to apply preéent knowledgento accurately predict
the prébabilitieL .+ accidents. There is alwayé the lingering
‘doubt that possible failure modeg.may have been overlooked,
especially common mode or simultaneous failures. In estimating
probabilitieé for particular events the influence of design
failures and of deliberate actions like sabotage must also

be considered. . Scenarios are usually constructed in order
to envision rare potential aceident sequences.‘ Each of the
analysis methods now in use has. limitations in its applicability
to new circumstances, particularly in estimating absolute
probabilities of very infreguent events. Despite their shoxrt-
comings, these methods have proven to be powerful techniques

for finding the mest prominent failure modes and for identi-
. fying potential weak spots in technélogical sysfems.l4

The consedquence of an accident determines the magnitude

of the_riék. For many risks models must be developed to‘pre—
dict the ﬁamaéé to humans or to the environment. Feor example,
estimating the effects of air pollution can involve disper-
sion models for tr#nsport of the pollutants from the source
"o the individual, including atmospheric chemical conversions.
Such modéls permit estimation of the dose received. Addi-
tional studies in expérimental toxicology and epidemiclogy
are then needed to characterize the_dOSe-re5pon§e rel;tions.
Here synergistic effects and the. problems of competing risks

‘must be sorted out. Population distributions must then be
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folded in to estimate the overall magnitude.of the risk, Aal-
though vast amounts of information are required and there are
uncertainties in our current knowledge, conseguence models
can roughly estimate_these risks. .Refinements of our scien—
tific understanding and of cur ability to estimate such risks
are needed to ensure .that decisions and regulations'are in-
"deed reducing .the most severe risks. -

While Gecision makers readily appreciate the significance
of mortilitylor morbidity estimates, it can be difficult to- e
develop good measures for envirconmental losses such as damage
to vegetation, recreational losses, and ecological or bio-
sphere contamination. ~Indeed, it is not .always necessary to
assign dollar values to aesthetic or environmental losses,
so long as the losses can-be identified in appropriate cate-
gories. ' {The National ﬁnvironmental Policy Act requires theﬂ
. consideration ‘of alternatives in a cost-benefit framework,
but Environmental Impact Statements usﬁally only_c%tegorize
like effects. Their major failing is that differences be-
tween the proposed alternatives are usually so small that;thé'
decision méke; has no real choice. In addition, the voluminous
amounts of information are often not adeguately summarized
50 that meaningful comparisons can, ba méde;)

Latent effects, which_may not appear until 20 years
after exposure in the case of some cancers or until the next
géneration in the case of mutaticons, pose severe problems.
For example, if the depletion;dftat@ospheric czone Eogtinues,

how should we assess the risk to. succeeding generations? How .



762

do we measure low level'chronic-effects-or account for

risks which are not yet: identified? These are unanswered
questions which_exacerbate the previcusly mentioned difficul~.
ties of specifying an appropriate. discount rate and dealing
wifh uncertainties. -

Although risk assessmentwis improving,Irelatively'little.
work has gone towards assessing the benefits of those -techno-
logies or activities which generate risks. Research on benef'
fit assessment for earlier cost~benefit analyses is relevant,
‘bt in many cases thege benefit calculatione have been hotly
disputed. (The Corps of Engineers has become adept at_meesuring
‘benefits but not always successfully.) Cost-benefit analyses
have been exten;ively applied to water resource problems.ls';s.
In a number of cases these.have been-incemplete Or WIrong.

Many lessons on the limitafiens of cost—ﬁenefit.methods-which
were applied in the Delaware River Basin have been discussed .
in Reference 17. -

In instances where the benefit is common to all alter-
natives under consideration, it may be p0551ble to examine
the. cost- effectlveness of alternatives for producing a glven
unit of beneflt. However, a principal limitation of analyses -
which distinguish among alternatives on the basis of cost-ef-
fectiveness is their inability to determine the overall scale
or size fer a program. One risk-henefit study of alternative

’ metnedé for generating electricity ¢onpared only the xrisks,
claiming the benefits of equavalent amounts of electrlclty area

- equal.18 Thls might he true. for one addltlonal power plant
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bu€ it is not necessarily so for substantial additions to a
generating system. Further, highly aégregated data is needed
in many instances to measure health and other risks reliébly.
There can be dAifficulties in using these avefage costs in
choosiné among alternative téchnologies, especially when the
geographic locations can be different. Economic theory makes
a distinction between average and marginal costs, and analyses
should properly utilize marginal costs. In studies evaluating
energy technolcgies with common penefiﬁs the separation of the. --
riék—ﬁenefit analysis into two separate. parts, one naticnal
in scope and another regional or local, might well be appro-
priate. OthérWise it is hard to see where to bring in such
important factors as the advantages of diversifying methods
of electricity generaticn or advantéges to the nation of

1energy independence, ~ Ideally the benefit of an action should
exéeed the risk both for.the nation as whole and for each
significant region or political jurisdiction.. Transfer pay-
ments, including taxés and the like; may be necessary to en-
sure that this is £rua. In the case of energy supply the
separation of.risk-benefit‘analyses.into national considerations
of:the level of supply and regional c¢onsiderations of particu-
lat sources might clarify present debates,’ 7

. _The literature on risk-benefit analysis is largely

dqminated by articles on how teo perform aspects of an ana-

. lyéis or determine acceptable levels of risk; largely with-
out reference to the Benéfité;?-hpparently‘it is easier to
suggest how one might proceed in theory than it is to carry.ouﬁ_-
practical analyses..'in 1973 C.0. Muehlﬁause of the Na;ional

Bureau of Standards was asked whether he could cite scne
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quantitative success at risk-benefit analysis, and He re-
plied "I know of no instance whéré the ndnpecﬁniary hspeét
- of tﬁe problem-has_been.inclhded in a proper gquantitative
manner."l? He did state that such énalyses had proven use;
" Fiil in cases where the risks were already aécepted by the
public. :0b§iously the most difficult area for risk-benefit
" analysis is in treaéing those future risks with;the greatest |
unicertainties. In:this area improved risk ‘assessments and
a befter framework for conside:ihg these problemé are_sqfely
" nesded. . ' -

The most apparently Straiqhtfo:ward risk;beﬁefit.studies
are those which evaluate.the costs of savinévli§es fhrough
the application of known medical technologies:or'safety‘equip-
ment;' Here the ‘tradeoffs can Be diraqt; Qéaré;of.life saved
" vs. the risk of losihg a life in an’ cperation. But'the
situatien is éuickly compiicated by'questibns of'disébilifyf
quallty of llfe, and cholces 1nvolv1ng whose life to save.-
Determining the real -costs of ‘a program and evaluatlng the
;efficacy of medical treatments have posed severe difficulties.
-to the use of risk-benefit analysis technigques in the medical -
;area. Analyses have,usually‘prgsented the deci#ion—maker'
with a cost/life-saved (cost-effectiveness) compafiéoﬁ of
several p0551ble options, but at some stage a decisicn- maker
might have to choose be;ween.a large program or a'small.one
and in these cases net benefits become impor;;nt. However, -
. progress is being made iﬁ-perf@rﬁing*rESk—COSt—benefit com-

parisons. 20 pecause of the lipited resources Whl"h can be

allocatcd for all medical treatﬂents, rxﬁk bcnef¢t analyses can -
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aid decision makers by making explicit the relationships be-
t;een lives saved and dollars spent. .

In general risk-benefit analyses which succeed are those
which have been constructed to provide infermation on well-
defined decisions with specific cptions. Thé analysis of Ac-
ton2l uses surve?s and decision analysis methods to rank
several programs for treating heart attacks; including mo-
bile coronary care units,; for é town of 100,000 people. Ter-
rillzz.compares two major sources of radiation, nuclear power
piants and medical x-ray machines, and estimates the costs
and benefits of reducing radiation doses from each. Kitabat-
ake et al.?3 éstimate the number of lives saved from a pro-
gram of mass thest x—rayé in Japan and compare this to the
induced cancers. In each éase it is clgar which questions
thelanalyst is attempting to answer 'and the tradecffs in each
are of like risks.

. In contrast a very comprehensive-ahalysis by‘Klarman24
which measured maﬁy potential ecconomic benefits of syphillis
control programs was not examining well-défined decision.op—
tions and thus would héve been difficult to apply to a.par—
ticula£ decision. Typicallf, in situations where projects
invest in thelwell—being of people rather than purchasing
capital goods, it is difficult to aefine the benefits of de-
veloé comparable alternatives. The analysis by Klarman of-
.fgred considerable insight iﬁto the ramifications of a syph-
ilis control'proéram but was ndtldirected.tb giiding choices

among pessible preogram objectiveﬁ.

$3-481 O - 77 - 40




766

The literature contains other anaiyses and reviews which
examine the efficacy of various medical treatments and dis-
cuss cost-benefit applicati@ns.25"27 When the alternatives
and the tradeoffs are explicit, and where statistical data
exist, these risk-benefit analyses are quite useful; It is
interesting to note that those who claim that risk-benefit
analysés should not gquantify tradeoffs betwegen lives and dol-
lars often do not oblect to its use for the allocation of
resources in ghe medical field, where lives and dollars are

direcfly at stake.

Dealing With Uncertainty

We - should distinguish between caée% where the project
.outcomes are well-characterized and their prébabilities re-
liably determinéd and those cases where the probhabilities of
individual consequences are not well-known. Tt is in the
latter situation that the most vigorous objections to utilizing
risk-benefit technigues have been made. Heré new ground must
be broken, although the risk-benefit framework can still
.illuminate these tradeoffs. Decision criteria whiéh reflect
our lesser degree of certainty aﬁd perhaps a Qreatér risk
aversion may need to be adépted in such circumstances.

Dealing with uncertainty is the central dilemma of all
policy_chbice. Uncertainty occurs in pfedicting the conse-
guences of actions as well 'as in wvaluing the-particular out-
comes of alternative policies. Reduéing uncertainty, defining
its bounds and its’ effects on pol&cy preferences should be

pfimary goals for risk-benefit analysts. Sénsiﬁiviﬁy
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lanalysis is most often used to supplement deterministic cal-
culations, but new means of incorporating probability dis-
tributions for uncertain outcomes and for assessing relative
preferences among‘multiwattributed choices are beginning to

be applied to decisions involving hazards. The analytical
methods of decision analysis are providing useful tools for
exploring the effects of uncertainty on project outcomes.?8.29
While these are techniques with great promise, they too can deél‘ g
successfﬁlly only with well-defined qqesﬁions. For example, .
a decision analysis comparing coal énd nuclear fuels for an
additional power plant in New York can not be readily extended

to a choice between energy systems on a larger_scale.30

{We
.havé menticned eaflier that c¢hoices of policy can depend sig-
nificantly on the geographic scale considered for the particu-
lar decision.} Important "costs" may lis outside the defined
scope of a risk-benefit analysis; the potential cests of

legal liability were excluded explicitly in an analysis of &

3l pecision ana- /

hypothetical decision to seed hurricanes.
lysis methods can be used to incorporate probability distri=
butions and éxpert judgments, to develop hierarchies among
attributes, to discriminate between alterpate strategies, and
to point cut significant information japs._ These mephods may
also be gtilized for performing sensitivity analyses on
parameters subject to variation or uncertainty.

As a rule, all costs which might affect the balance be-

tween risks and benefits should:.be identified and included.

Implementation costs should not Be overlocked. Analyseé'of
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the federal attenpt to conﬁrdi automobile air pollution sug-
gest that the development of long-term alternative engine
technolegies would have achieved greater overall reductions
in air pollution from 1975 to 1989 at lower implementation

costs than the strategy which was actually followed by De-

—

troit. In cone analysis the costs of various programs were
plotted against an index f«: weighted reductions in air po;—
Jution to indicate the mo:z: desirable policy outcomes .32
Sensitivity analyses which investigate the effect of
varying parameters can provide important information for the
decision maker. Cﬁanges in the discount rate or in societal
risk aversion may change the nét benefits of a project. If
possible a fange of values should.be studied. One example
where results were given for a range of differing assumptions
was in the analysis of-auﬁomobile safety features by Lave
~and Weber. 33 In this study the worth to the consumer of seat
belts, dual braking, and other_safety §ystems was calculated
for several discount rates and for different consumer avérsioné
to injury and death,'allowing an individual to determine the

valvue of safety features for his own assumptions.

Acceptability of Risks

Even if the risk-benefit analyst is able to guantify
risks and benefits, how are we to judge the acceptability of
a risk? What criteria shbﬁld applf to our choice among al-
_ternatives?‘ This judgment is, or course, not the rele of the
analyst, but of'the decisioﬂ?maker.- If a choice were solely

between freezing to death-or burning unclean coal in our
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hearths, we would elect the latter. However, if the choice .
is between higher prices for energy and reduced risks, how
do we choose? How do uncertainty and other factors affect’
our percepticns of risk situations? Lowrance has dealt ad-
mirably with many risk-benefit issues iﬂ his book, "OQf Ac-
éeptable Risk: Science and the Determinaticn of Safety."34
There are no hard rules for equating risk and benefit trade-
offs, and when the numerous risk situations in society are
considered the situatiecn beéomes most complex, Retrospective
studies of the previously accepted levels of risk.in cur so-
ciety may be a guide to understanding our past behavior,35—37
but comparing predicted future risks to.statistically deter-
mined past risks can be misleading,. especially if the pre-
dicted risks are presented without correspending information
on their uncertainties.

Risk-benefit analyses usually calculate the probability
of death per person exposed to a hazard. This omits £rom _
lconsideration one important feature of pubiic concern: Whether
.an accident involving the potehtial death of 10,000 people at
once is to be considered worse than 10,000 accidents in-
volving one person.37"39 In an extreme case society could
not recover from 4 billicon simultaneous deaths, even if such
an accident cccurred only once in 10,000 years. Such an event
is clearly worse than the preventable deaths from cigarette
smoking, thch occuf-at the same average raté. Both the un-

certainty of a risk and its magnitude increase the perceived

risk, thus focusing public gomcern on low probability, high



770

cdnsequence risks. One of us3® has suggested that the perceived
importance of a large accident with N fatalities is prepor-
fionAl to Nz, rather than N. Slesin and Ferreira have inves-
tigated frequencies of multiple death accidents in the United
States between 1956 and 1970 and conclude that the SOC;al im-
pact of large accidents varies as N3, implying that one 100-
death accident has the impact of one thousand l0~death ac-
cidents 37 society apparently acts to reduce the anxiety and
impact of severe risks more than the absolute risk might sug-
gest.

Although comparing risks and understanding risk per-
.ception are important for the decision maker, it is not ali-
ways helpful to include information about other risks tc in-
filuence the acceptability of a particular project. Risk-
benefit énalysts who do may all too easily oversteyp their
role as risk assessors and appear to try Lo usurp the decision
maker's functiOn. A decision maker must bé made aware of
currént levels of risks, but it is always possikle te¢ demon-
strate that some other activity is worse. Directly comparable
examples with similar benefits are relevant, but comparing
éqtomobile fatalities to accidents in chemical plants may not
be particularly useful to a decision maker whose sole author-
itf is to decide upon the acceptable levels of risk in a
chemical fgctory.

Various formula or criteria have beén sﬁégesﬁed for de-
fining levels of agceptaﬁle #isk and allooaﬁing resources to

reduce risks.3%-43 The empiqical basis for most of these
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formulaeris very limited and their applicability has not been -+
w1dely gernonstrated. Empirical fdrmulae may be useful for
englnccrlng design and as a basis for risk analyses,44 but

at present it is doubtful that rigorous formulae can be ap-
plie@ to public acceptability decisions.

Public perceptions of risks and benefits do net always
coincide with the actual level of risk or benefit. People nay
choose to live on flood plains either 5ecause they misperceive
the real ;iék of-floods or because other constraints (job
availability, family ties, etc.) make flood plainé an accept-
able place to live. Psychologists have suggested that people
in gréups are more willing to take uncertain and larger risks
thaﬁ individuals and that delayed or latent risks are wmore
écceptable than immediate risks. Smoking is one good example.
Studies of the many factors involved in risk iaking may aid
in understanding the "implementation problems of risk~related
programs.45

In many cases a risk may be acceptable if it is borne by
the persons réceiving the benefits aﬁd be unacceptable if
those bearing most .of the risk are not those receiving mest
of the benefits. We nmust emphasize that risk-benefit analysis
is not equipped to judge the equit} of the dist;ibution of
risks and benefits, but it can identify impacted groups.

Many present risk-benefit analyses fail.to clearly identify
the groups who are to be 1mpacted Often in aggregating net
costs and beneflts thls ;nformatlon is lost. Because sone

impacts are more certaln and more Jwao:taﬁt to the decision
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maker than oﬁhers,_the risks and benefits to each identifiable
group should be distinguished. Ultimate decisions of eguity
rest with the political process, but comprehensive risk~bene-
fit analysis should supply distributicnal data. If compensa-
tion te those bearing undue risk is politically‘desirable or’
feasible, risk-benafit analyses may have an additional role

to play.

Assessing risk and judging the acceptability of a risk
(i.e. ﬁetermining safety) are iﬂdependent processes. MNuch
confusion has arisen in public policy disputes over the failure
te separate the distinguishable guestions:

1. What are the scientific and technelogical bases for

assessing the expected risks ang bengfits?_

2. What are the relative probabiiities and uncertain-

ties of particular consequences?

3. Can the risk be reduced and what wiil it cost?

4.  TIs the distribution of risks and benefits fair?

5. Is this risk acceptable?

AAttempting to answer these questions simultaneously can
offen mean tﬁat nene are adequately answeréd. The last two
guesticns fall cutside the domain of risk-benefit analysts and
lie in the province of the decision maker.

Much of present day legislation, regqulation, and standard

-setting is based on intuitive baléncing of risks and benefits.
One objector’ to risk-benefit analysis hés said that -my gut
feeling is better than any d? your analysis. Gut feelings

will continue to serve us well in many instances, but scciety
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has to discover ways of going beyond them. Solutions need
to be found, espécially if two éersons‘ gut feelings\éiffer. Sure— -
ly, it is incumbent on someone whose gut feeling differs from
a carceful analysis to try to understand and explain the rea-
son for that difference, so that the analysis may be improved. ’

From the point of view of public policy it would be
desirable tc know if standards should be designed to minimize
the probéble level of risk (minimizing the expected value)
or to minimize the maximum harm (protecting against the
catastrophe). Depending on the risk spectrum {probability
vs. level of damage), these two possible criteria will lead
to different choices, which can be distinguisﬁed by risk-bene-
fit analysis. It is likely that other criteria for choices
among alternatives should be applied for deecisions involving
more uncertainty or greater potential risks. Differences in
costs, including benefits foregeone, which will result from
applying different decision rules need to be more.clearly
prresented. Increased attention must also be devoted to find-
ing methods for developing feasible alternatives and for
identifying ways in which proposed alternatives may be modi-
fied to achisve better outcémes.

The concepts embodied in the phrases "as low as practi-
cabiei“ "bast available technology.,"” and "factor of safety®
require baselines for judgmentf Improvements in risk assess-
ment should suggest how well these concepts work in p;actice
and enable us to judge whethgf]égher‘requlatory sthemes mzy .

reduce cumulative &amages.46 These expectations will not
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be fulfilled immediately, but only over the course of time

as our knowledge and experience increase.

" Moral and Ethical Issues

Critics of risk-~cost-benefit ‘analysis have aptly angd
correctly polnted cut that risk-bencfit arnalysis cannot make

equity or ethical judgments.47

They further feel that benefit-
cost analysis may act to obscure important issues,48 pre-— ’
‘sumably because such analyses can be-used to justify diffi-
cult pélitical decisicns by persons avoiding their personal
responsibilities. Risk-benefit analyses are not intended as
substitutes for moral and political judgments or for holistic
decision making which includes factors outside the scope of
formal analysis. As we have already peinted out the guanti-
tative assessment of risk may be objective, but choosing the
scope and values of anv analysis requires subjective judg-
ments. These limitations should not dissuade us from analyzing
as objectively as. possible the consequences of possible courses
of action. To fail to do so would be to deny the worth of
bettér information and greater knowledge. ﬁerely knowing the
extent of our uncertainﬁieslmay guide our chbicelof action

more wisely than ﬁroceeding in ignorance of potential risks
aﬁd,beneﬁits.

Moral, ethical, and political considerations may all
proberly take precedence in decisions in ocur democratic soci-
ety, HMNevertheless, in many situations where ethical or
political argumeﬁts are not parémount, understanding risks
and bencfits may be crucial. Féars tﬂat risk;bénefit analyses

will obfuscate the issuesscedfﬁd imply that &ccision makers
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or opponents of particular alternatives are not capable of
pointing out the limitations of an analysis. Surely, if

- decision makers are capéble of comprehending the complex
scientific and technological decisions to be made, they are
capable of recognizing the limitations of'analytical methods,
Holistic decision making is not precluded by using risk-
benefit analysis. Careful risk-benefit studies subjected

to open driticismkarc more likely to rationalize and clarify

the decision process than they are to hinder or cbscure it,

Conclusions

This has necessarily been a superficial survey of the
developing field of risk-benefit analysis# In the past risk
and benefit have usually been evaluated separately, and
relatively few analyses have been presented in a format where
" risks have formally been balanced aéainst benefits.

As we become aware of more and more sources of risk and
of society's limited resources, the need for setting .priori-
ties, identifyiné constraints, and for preserving future op-
ticns will increase. Inevitably decisions rust be made, and
therefore, refined tools for measuring and evaluating risks
and beﬁefits are needed. Thus far the techniques of risk-
benefit analysis have had limited applicztion and limited
success, but the art is improving with experience. Further
resgarch is especially needed-to improve our assessments of
risks and benefits, to develqﬁ'means for dealing with uncer-

tainty, to identify feasible alternative options, and to
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s¢lect appropriate decision Cr;teria.

Two ﬁoints remain to be made. Even if accurate esti-
ma£cs of risks and benefits can bé provided, the final prob-
lem is how to aggregate them. A dacision maker should be
free to weight the various risk and benefit categories and
their uncertainties in order to explore guestions of eguity
as well as efficiency. Most analysts currently fail to
present their results in a fashion which will enable a de-
cision maker to examine for himself the sensitivity of the
results to the assumptions and the distributional effects
of alternative policies.

Pinally, if decision making involving risks and benefits
is £o improve, more attention must be paid to the clear pre-
lsentation of the assumptions, values, and results. Reports
neéd to present concise summaries which convey the uncertain-
ties and limitations of the‘analysis in addition to the m&trix
of costs, risks, and benefits. As the field of risk-bhenefit
analysis advances the estimation of risks and benefits will
becone more preéise and implicit valuétions will be made more
eXxplicit, Cbrresponding improvements must aléo be made to
enhance communications between, the risk-benefit analyst and

the accountable decision maker, N
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STATEMENT OF RICHARD WILSON, PHYSICS DEPARTMENT,
- HARVARD UNIVERSITY

Dr. Wmsox. Thank you, Mr. Chairman, L

For about 5 years, I have been engaged with comparative risk
analysis, largely because undergraduates start asking questions and
then professors in search of answers find themselves in new fields.

Tt seems to me there are some places where risk analysis works well,
some placesit probably doesn’t. oo

I always try to give examples of places where one has tried in the
past to apply risk analysis and, hopefully learn from that where to
apgly it in the future.

learly, when you try to establish the risk of automobile accidents
we can very clearly say that 60,000 people a year die on the roads, and
we can be pretty sure however hard we try we will not get it much below
40,000 next year. _ ' '

We can calculate how many lives it would save if you installed seat-
belts, because we can subdivide the risks into risks to people who have
worn seatbelts-and those who have not. A rough calclﬁation shows in-
stalling a seatbelt saves lives, with a rough cost of about $5,000 per
life saved. Clearly this.is a simple calculation and it is clearly worth-
while for society to pay. : '

Next we come to a lot of different cases which are very similar:
radiation from all sorts of causes, chemical carcinogens, and including
sulfur oxide pollution. In all those cases the real similarity is that
we know what happens at high doses of the insults we are giving,
‘We are not sure what happens at low doses. We know on small popula-
tions the risk is quite small. But exposing 2ll these 200 million Ameri-
cans to the risk, we have to have some method from what happens at
high doses, to calculate what happens at low doses. We want to be
conservative in that, and get the best decisional knowledge we can.

Recently, work in cancer, in the last 20 years has led us to believe
that to draw a direct straight line between the high dose point and
zero is probably the best procedure to establish the low risk. First it
was done for radiation, by the International Committee on Radiologi-
cal Protection, started in 1927, and it is now applied to chemical car-
cinogens, believing that the same general theory applies there. Tt is a
conservative, slightly pessimistic way to look at it, but it is a useful
grounding study, because you are being safe. -

There is an argument whether this would apply to sulfur dioxide
pollution. But if one looks at the data of, for example, the Eastern
United States, whether or not the straight line goes through zero, or
gives a threshold with no risk at low doses is not very important to
us here in Washington or in Boston, or all the way over to Chicago, be-
cause the sulfur dioxide concentration ig so large that it merely adds
something to what is already there. So we can calculate the hazard
from evidence on rats and other animals, at large doses, If we do this, -

 there is one point which most of the people setting regulations have not
yet realized, is that inherent in taking a linear curve of this sort is
that we also take a theory which says it is a long-term average effect.

The average dose.is what counts at low doses; it is the accumulation
over, say, 10 years. This automatically leaves you only having to
monitor a long-term average, although you have to monitor very low

93-48L O - 77 - 50
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concentrations, which gimplifies the problem. Neither industry nor
government regulators seem to have realized that all the theories that
give yon linearity automatically have this in them. ) )

Mr. TrornTON. Is it not true that while the assumption of linear
projection does in all likelihood overstate the risk, it is a proper public
policy to overstate? That is, you rationalize it on the basis 1t is better
to oversgtate risk by using a linear projection than it would be to assume
a curve

 Dr. Wison. Yes. I believe that is correct. But then one no longer
can have the concept of zero risk or zero pollution, because otherwise
you are not allowed to breathe out and pollute the air.

Mr. TrorNTON. Isn’t it true that the problem with linear projection
is, if you are plotting data from a high dosage test, it overstates the
risk at any level up to that point. But if you are dealing with a curve
rather than a straight line, the curve would be lower up to that point,
but would accelerate more rapidly presumably after it passes the
dosage point ? .

Dr. Wirson. But in most cases we have data at extremely high doses.
We know of cases where people have been killed from what was
probabﬁy sulfur dioxide air pollution, the same kind of incident that
in London; in December 1952 killed 4,000 people. I was in that fog,
and it was not the worst of London fogs, but it was quite bad.

So we have some data on very high doses, higher than we hope we
will ever get to again. : ' ' : '

Even if you can do this sort of ecalculation you must then ask your-
self, to compare risk and benefit, and that is like comparing apples
and oranges, or apples and steak, each of which is different. -

But if you have the same benefit you can compare the two risks,
which simplifies the problem: If you want to make electricity, you
can use coal or nuclear power. If you make radiation and sulfur oxide
_ calculations, it is well known coal is pretty bad compared to nuclear.

From this point of view, you maEe the calculation for the nuclear
case, as people have in the past 20 years, and ask why aren’t we
100 percent for nuclear, and why is the Carter administration chang-
ing the country’s policy ?

t 1s because the risk analysis left out the big thing about nuclear
power, that is, is there or not a connection with nuclear war? Some
people say the chance of nuclear -war by the end of the century ‘is
even odds. If you work this out as a probability it i3 much more likely
that you will be killed by nuclear war than that you would be killed
by a radiation accident, by a factor of 100,000. _

That means all the other caleulations are almost irrelevant comi-
pared to nuclear war. ' : :

You ask a consulting organization to report on the probability,
you pay them 2 lot of money and they have to give you value for
money it terms of 490 pages and 1 page, the last page, says, “We have
left ouf one important factor—nuclear war,” which is the most im-
portant item. : o '

That does not say the risk analysis is wrong. It does say it has heen
badly presented—and they often are. . :

A really good analyst will point out the things he left out and high-
light them. The point of view of a proper analysis is to do the arith-
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metic so we can leave out the unimportant and you can concentrate

on all that matters. . _

~ The uncertainties of extrapolation have to be highlighted. They are

coming out in the public mind, of course, because of saccharin, which

is one of the clearest cases of proper application of the present laws,
- because by using the straight line I calculated—by a conservative esti-

mate—200 deaths due to saccharin per year in this country, based on
our known consumption of saccharin. )

I think Dr. Marvin Schneiderman said 500, and I would not
dislﬂigree. ' "

r. TrornTON. That is a straight line linear projection. '
- Dr. Witson. Exactly. ' .

Mr. TrornTon. I hesitate to digress, but your prepared testimony
also raised a question in my mind whether it might not be useful to
enhance this country’s capability of performing low dosage level tests.

It happens that in my own congressional district the National Cen-
ter for Toxicological Research (NCTR) is probably the only insti-
tute in this country capable of performing low-dosage tests involving
thousands of test animals over a long period of time. And by means
of such tests, a check could be made as to the reliability of extrapolat-
ing from high-dosage test data and the linearity of the risk-benefit
assessment. :

Dr. Morris Cranmer, director of the Center, told me that he had
some concern -about the Canadian tests on 200 test animals, because
of the possibility, which he supports by his work with test animals,
that the metabolism of the rat is upset by the extremely large doses,
causing formation of microcrystals in the bladder. These crystals
might produce a constant irritation to the bladder wall and this con-

stant irritation may cause the development of tumors. He speculates

that such tumors might be reversed by the addition of ammonium
chloride to the feed solution. :

I think it is very likely that NCTR will be called upon to perform

some low-level tests with regard to this particular matter,
Dr. Wison. I think that would be very good, sir. : -
There was another institution which has done large numbers of
tests, the Oak Ridge National Laboratory, irradiating over 2 million
mice by now to low levels of radiation; and this is one of the reasons
we know a lot about radiation. : 7 .
There was some indication with those low-dose experiments on ra-
diation at Oak Ridge that when radiation that comes at a slow, steady

rate, like background radiation, it is a factor of 4 less severe than the

linear curve predicts.

1 point out of course that in most of the cases where we have infor-
mation on high doses that it comes from one of society’s mistakes.
It is important to realize we should learn from mistakes. In the chem-
ical industry there was the vinyl chloride cancers, where people were
given doses with concentrations up to 10 percent, where as we now
know industrially that we can reduce concentrations to one part in a
million. It was ridiculous to have such high concentrations.

We dropped bombs on Hiroshima and Nagasaki—which was from
some points of view a mistake; and the medical people made mistakes
on radiation. ' ' '
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Mr. TaornToN. We discussed the other day the question of the use of
DES, which had been prohibited but is now being reevaluated as an
additive to animal feeds under the provisions of law which prohibits
any food additive known to be carcinogenic in man or animal. Even
though only trace amounts remain in the animal’s liver, DES is being
reexamined to permit prohibition as an animal feed additive. Yet it
is directly used for human consumption as 4 drug. '

So, assessment of risk-benefits, in keeping our laws in shape, be-
come 3 pretty important factor. :

Dr. WiLgon. Indeed, yes. . o

There is one other feature, about risk analysis which is particularly
important for nuclear power. That is the hazard of large-scale acci-
dents, and so forth. ' -

As we get more people in one place in a big city, and a large con-
_centration of energy in one place, the potentialities for large accidents
increase. The question is: Should one consider large accidents with
1,000 people involved as worse than 1,000 small accidents, each with
one person involved ¢ '

That is a difficult question, on which public perceptions differ.
Someone whose wife was just killed in a car accident thinks small
accidents are very important. But newspapers don't like them very
much, because you cannot make front page news out of them. So it is
not quite clear how one should assess those, at the moment,

- Again, one must remember there always seem to be all sorts of fea-
tures involved in large-scale accidents. For some reason there was little
concern about the large hydroelectric accidents in Europe, where there
were a couple big ones 15 years ago, killing 3,000 people—they hardly
hit, the newspapers here, and have been forgotten since. But they are
some of the worst accident cases in the whole energy industry.

So it is not clear quite how one should take account of large acci-
dents and why it is some have greater public vigibility than others.

8o I think tﬁat the main problem with risk analysis is that in almost
every case where people blame risk analysis I think they are really
blaming what is left out, or they are blaming the presentation.

I have personally gone out to talk to people who have been inter-
venors in important socief‘;;{ cases, to find out why they intervened. It
is almost always because they thought they were bei_n%' lied to by the
company, or not given the whole truth. If someone told them, yes, it
is risky, but I have estimated the risk and I think it is this, they wounld
have been much happier. '

Mr. TuornTon, Thank you very much, Doctor, for a very excellent
paper. :

‘We also appreciate having a copy of the discussion paper and of the
examples in risk-benefit analysis which you have appended to your
statement. We will without objection consider adding parts of these
dog_uments to the record of this hearing. We would like to have that
option, : .

Dr. Wison. Thank you. I also sent a bibliography that T thought
might be useful for your files,

~ Mr. TaHornTON. We would be happy to have that for our files and
for staff use in tracing source materials.

Thank you.



Our next witness, Dr. William Lowrance, is now, I believe, with the

Department of State. . -

Dr. Lowrance. That is right. o

Mr, TrorxToN. Dr. Lowranee received his Ph. D. in biological and
organic chemistry from Rockefeller University, and was a rch

Fellow of Harvard University’s Program for Science and Interna-
tional Affairs.

We are very pleased to have you with us, Dr. Lowrance. I thank you
for your excellent prepared statement. It is relatively short. We would
be pleased to ask you to summarize it or add such thoughts as you
may wish. ,

Vjﬁrfithout objection your statement will be made part of the record.

[Biographical sketch and complete statement of William W.
Lowrance follows:] '

WILLIAM W. LOWRANCE, SPECIAL ASBISTANT ¥OR SCIENCE AND TECHNOLOGY, TO
“THE UNDER SECEETARY FOR SECUBITY ASSISTANGE, SCIENCE AND TECHNOLOGY,
U.S, Brate DEPARTMENT, WABSHINGTON, D.C. .

Age 33 ) ‘

Unmarried :

January 1977-present: Special Assistant to the Under Secretary for Security
Assistanee, Science and Technology, U.8. State Department.

July 1975-January 1977: Research Fellow, Program for Science and Interna-
tional Affairs, Harvard University. Worked on problems of societal risks.
Studied nuclear export policy. Wrote on the ethical responsibilities of scientists
and other technical people. As & consultant to the Ford Foundation Nuclear
Energy Policy Study, reviewed the worldwide development of nuclear power
1946-1976. Served on U.S. delegation to the Joint U.8.-U.8.8.R. Science Acad-.
emies Study of Policy for Fundamental Research, :

July 1973-July 1975 : Resident Fellow, National Academy of Selences, Washing-

" ton,-D.C. Under the sponsorship of the Alfred P, Sloan Foundation and the
National Science Foundation, wrote the book, Of Acceptable Risk: Secience
and the Determination of Safety. Prepared part of the Joint U.S.-U.8.8.R.
Science Academies Study of Policy for Fundamental Research.

June 1972-July 1973: Assistant Executive Editor, The Journal of Cell Biology,
New York City. Served as interim editor of the journal. Made recommenda-
tions on manuseript review and other editorial matters for this and the four
other journals published by The Rockefeller University Press. .

February—July 1972 : Research Consuliant, North Carclina Department of Educa-
tion, Raleigh. Studied the educational institutions of the state with respect
to institutionalizing the process of change.

1970-1971 : Research Chemist, Tennessee Hastman division of Eastman Kodak
Company, Kingsport, Tennessee. Discovered, developed, and patented a new
method for synthesizing phenyl esters. .

1965-1970: Graduate Fellow, The Rockefeller University, New York City. Ph.D.
in organic chemistry and biochemistry. Carried out research on the biochem-
istry of cartilage and chitin with Dr. John D. Gregory in the laboratory of
Professor Fritz Lipmann. Taught graduate biochemistry. Did theses research
in synthetic organic chemistry and photochemistry under the direction of Dr.
‘Wiltiam C. Agosta in the laboratory of Professor Lyman C. Craig.

1961-1965: John Motley Morehead Scholar, University of North Caroling in
Chapel Hill. A.B, in chemistry and biology. Order of the Grail, Order of the
0ld Well honorary societies. :

1967-1961: Lee H. Bdwards High School, Asheville, North Carolina. President
of the Student Body. National Honor Society. ‘

“Photochemieal addition of ethylene to 3-carboxyeyclohexenone and the derived

tzs:;lfgaarg and nitrile,” William C. Agosta and WWIL, Tetrahedron Letters, 3053

). .
“Photochemical cyclization of 5-hexenal,” William O. Agosta, David E. Herron.

and WWL, Tetrahedron Letters 4521 (1969). ’ .
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“]. 8ynthesis and photochemical addition reactions of compounds related to 3-
carbethoxycyclohexenone, II, Photochemical eyelization of §-hexenal,” WWL,
Doctoral Dissertation, The Rockefeller Univergity, New York City (1970).

“Synthesis and photocycloadditions of compounds related to 3-earbethoxyeylo-
hexenone,” William C. Agosta and WWL, Journal of Organic Chemistry 35, 3851
(1970).

“Boric acid-catalyzed esterification of phenols,” WWL, Tetrahedron Letters,
3453 (1971).

“The North Carolina edueational community: Changing organizations to or-
ganize for change,” WWIL (North Carolina Department of Education, Raleigh,

.1972),

“Process for the synthesis of phenyl esters,” WWL U.8. Patent 8,772,388 (No-
vember 13, 1973).

“Of Acceptable Risk: Science and the Determination of Safety” (William
Kaufmann, Inc., Los Altos, California, 1976) .

“American physms surveys its domain: A critical review” (being published
as part of the Joint U.8.-U.8.8.R. Science Academies Study of Policy for Funda-
mental Research),

"“Nuclear futures for sale: Issumes raised by the West German-Brazilian nu-
clear agreement,” in Abram Chayes and W. Benneft Lewis, editors, International
Arrangements for Nuclear Fuel Reprocessing (Ballinger, Cambridge, 1977).

“Nuclear futures for sale” West Germany to Brazil, 1975, International Secu-
rity 1, #2, 147166 (Fall, 1873).

Book review: Ralph Sanders, editor, Science and Technology : Vital National
Resources. Review appears in Technology and Culture 17, 557 (1976).

Book Review: Stockholm International Peace Research Institute. “Safeguards
Against Nuclear Proliferation.” Review appears in American Scientist 64, 208
209 (1976).

Festimony before the U.8, Nuclear Regulatory Commission in the matter of
Edlow International Company, as agents for the Government of India, on li-
cense gpplication No. XSNM-845 to export special nuclear material to the Tara-
pur Atomic Power State. (Washington, D.C.,, July 20, 1976.)

Book review: Albert Legault and George: Llndsey, “The Dynamics.of the
Nuclear Balance,” revised edition. Review appears in American Scientist 64,
686 (1976).

“+‘Kommerzielle’ Proliferation? Das Risiko der Verbreitung von Kernwaffen
durch Export friedlicher Nuklertechnik,” [“Commercial proliferation? The risk
of spreading nuclear weaponry thrloug’h the export of peaceful nuclear tech-
nology”] Europa-Archiv 31, T51-760 (1976).

“President Carter’s nuclear opportunities,” Baltimore Sun (J anuary 24, 1997).

“Safety: a definition,” editor’s page, Chemical and Engineering News b5, #14
(April 4, 1977).

“Risk—benefit analysis and recombinant DNA research,” Testimony before
the Subcommittee on Science, Research and Technology of the Committee on
Science and Technology, U.S. House of Representatives (May &, 1977).
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To introduce myseli, T am William W.. Lowrance. After
receiving .a Ph.D. degree in biolegical s.ﬁd o.rganic chemistry
' from The Rockefeller University in-1970,. 1 have. moved futl-time
~into issues of science and public policy, with a special interest
in, ‘among other topics, problems of social ri-sk. - I was a
research feliow of Harvard University's Program for Science and
International Affairs until January, when I moved to Wa.shington
to become special assistant for sciénce and technology to Under
Secretary of State Lucy Wilson Benson. Although I have watched
the recombinant DNA résearch from a distance, T have not
engaged in such experimentation myself and have no vested
cinterest in it. Today I am not in any way representing my new
employer, the Department of State, but am speaking for myself
as a privaie citizen, T am grateful for this opportunity to meet

with the Subcommittee and the panel.

For a few well-defined and well-understood technological
problems, the 'severé.l clasgical forms of risk--benefit analysis
have proven useful in cla.riﬁiing the issues, in making explicit .tne
underlying assumptions, " in anticipating the consequences, and in
describing the available tradeoffs. The analyses probably did not
of themselves decide those public issues, but they did inform and

assist,



