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On the title page of his book The Arnms Race published in

1958 Philip Noel -Baker, a Nobel Laureate for Peace in 1959, cited a
gquot ation from John Stuart MII|: "Against a great evil: a
smal |l remedy does not produce a small result, it produces no
result at all".

| cite this quotation to rem nd us that the Russell-Einstein
Mani f est o, which inspired the establishnment of the Pugwash Movenent
in 1957, focussed on the great threat of nuclear weapons t hat
| ooms over our planet. (Pugwash is a |obster fishing village
in Nova Scotia snd the nane neans deep waters in the |ocal
I ndi an di al ect). The Manifesto called upon scientists to assenble in
conference to assess the perils of weapons of nass destruction, to
renounce nucl ear weapons and, ultimately, war itself if mankind is
to survive. Cearly, nuclear weapons and wars are great evils and,
as MII said, require great renedi es. Therefore the Pugwash
organi zation calls for a | evel of zero nuclear weapons, and,
unli kely as the prospect of total abolition of war may seem at
present, it will work towards it as an eventual goal.

A few years ago sone of us in Pugwash first raised the
guestion of the feasibilty of a Nucl ear-Wapon-Free Wrld ( NWFW
and of fornulating a treaty to enforce conpliance with its
provi sions. The idea was summarily rejected by many arns-contr ol
specialists, mlitary and governnental authorities and others as
unrealistic, starry-eyed idealism as unpatriotic, and even

dangerous to world stability and peace. However, we have now



been joined by nmany | eading scientists, mlitary authorities,
schol ars and others in our stand for a NWWin the not too
distant future. A recent advocate of this goal is General Lee
Butl er who has lately stepped down as commandi ng officer of the
US Strategic Arns Coomand (SACQ, and on the occasion of |ast
year's annual neeting of the National Acadeny of Sciences he
spoke strongly in favor of a NWW QG her prom nent figures now
supporting this seemngly radi cal objective are sone 60 seni or
mlitary figures worl d-w de.

The rationale for a NWWWis the following: It is al nost
certain that if we do not elimnate nucl ear weapons fairly soon,
and adopt a treaty to enforce it, a nunber of non-nucl ear
countries will acquire themin order to achieve the uni que status
and power they afford. Consider a situation in which Iragq,

Li bya, Syria or sone other rogue state possessed nucl ear arns and
woul d not hesitate to use them thus sparking an escal ati ng nucl ear
conflict with catastrophi c consequences. It is sobering to note
how far Iraq had advanced in this direction before it was

di scovered and halted by the Gulf War.

In the course of pursuing its two principal goals, Pugwash
has al so been engaged in many other issues such as the
elimnation of chemcal and biological arns, problens of
conventional weapons, the arns trade, mlitary-industri al
conpl exes, the plight of devel opi ng countries, and environnent al
degradati on, anongst others. (oviously, many conpl ex questions
arise that involve noral choices in such matters. Qarity of



purpose in pursuing goals is a necessary pre-condition for making
judgnents regarding their norality; otherw se, issues can becone
obscured in a m st of secondary factors.

Prof essor Joseph Rotbl at, president of Pugwash and j oi nt
reci pient with Pugwash of the 1995 Nobel Peace Prize, has made
the follow ng observation: "In this nuclear age, when the m suse of
science can literally destroy the whole of our civilization,
scientists can no | onger evade their responsibility to society by
hi di ng behi nd such precepts as science should be undertaken for its
own sake, science is neutral, science has nothing to do with
politics, science cannot be blamed for its msapplication, and
scientists are just technical workers.” He then quoted the
foll owi ng individual s.

Herbert York, fornmer director of the U S. Departnent of
Def ense Livernore Laboratory has stated:

"The various individual pronoters of the arns race are
stinul ated sonetines by patriotic zeal, sometinmes by a desire to
go along with the gang, sonetines by crass opportunism...Sone
have been lured by the siren call of rapid advancenent, personal
recognition, and unlimted opportunity, and sone have sought out
and even nmade up problens to fit the solutions they have spent
nost of their lives discovering and devel opi ng."

Ted Taylor, formerly a chief designer of atom bonbs in Los
Al anpos, characterized incentives for such work as a kind of

addi cti on: the nost stinulating factor of all was sinply



the intense exhilaration that every scientist or engi neer
experi ences when he or she has the freedomto explore conpl etely
new t echni cal concepts and then to bring theminto reality.”

The renowned physicist Freenman Dyson is a |ong-tinme nenber
of the Institute for Advanced Study in Princeton. He has been a
maj or advi ser to the Pentagon on nucl ear weaponry for many years,
and at the sane time he recogni zes the awful danger to humanity
that they represent. Edward Teller is another such exanple, but
Teller apparently is propelled by his w sh for power, whereas Dyson
I's not. Many nucl ear physicists who have worked on devel opi ng
weapons of nmass destruction have what m ght be described as an
ethical split-personality, i.e.,know ng the consequences of their
work but having to judge the creation of such weapons as necessary
for ending or deterring a terrible war. In that, they resenbl e
ot her scientists (and in fact anyone) who nust make nor al
j udgnments by wei ghing up the possible good agai nst the

possi bl e harm

Definitions of ethics by past and present philosophers fill
| i braries, but they do not relieve us of individual
responsibility for choices in our daily life. | was i mensely
I npressed by Dyson's views in this connection as we di scussed t hem
during nost of a night spent beside himon a bus ride from Sopot
(near Gdansk on the Baltic coast) to Warsaw in 1966 foll ow ng a

Pugwash neeting. Recently, Dyson published an



interesting article in the New York Revi ew of Books," entitled
"Can Science be Ethical?" Init he notes that both J.B. S

Hal dane, the British scientist, and E nstein naintai ned that
ethical progress is the only cure for the danage done by

scientific progress. Here is what Dyson has to say:

"The nuclear arns race is over - (| seriously doubt this)
but the ethical problens raised by non-mlitary technol ogy
remain. The ethical problens arise fromthree ' new ages' -
the Infornation Age, the Bi otechnol ogy Age and the

Neur ot echnol ogy Age. These three new technol ogi es are

prof oundly disruptive. They offer |iberation from ancient
drudgery in factory, farmand office. They offer healing of
anci ent di seases of body and mnd. They offer wealth and
power to the peopl e who possess the skills to understand and
control them They destroy industries based on ol der

t echnol ogi es and nake peopl e trained in ol der technol ogi es
usel ess. They are likely to bypass the poor and reward the
rich. They will tend to accentuate the inequalities in the
existing distribution of wealth even if they do not, |ike
nucl ear technol ogy, nore directly pronote the destruction of

human |ife.

The poorer half of humanity needs cheap housi ng, cheap
heal th care and cheap education, accessible to everybody,

New York Review of Books, April 10 1997, vol .44, pp. 46-
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with high quality and high aesthetic standards.™

Dyson goes on to say that the gap between technol ogy and
the needs of the poor is wide - and growing wder - and that if
this continues the poor will inevitably rebel against the tyranny
of technology and turn to violent and irrational renedies. He says
that the w deni ng gap between technol ogy and human needs can only
be filled by ethics, and in the last thirty years we have seen nany
exanpl es of the power of ethical behaviour. An outstanding one is
t he worl dw de environnental novenent which, anmong other victories,
has seriously called into question the use of nuclear power and

its by-products.

Concerning Dyson's views, | ask howis it possible to
enbrace such socio-ethical beliefs and still work on nucl ear
weapons? | will take up this dilemma |ater.

| would like nowto revert to the same 1966 Pugwash neeting in
Sopot, Pol and where ny di scussion on ethics took place wth Dyson.
Shortly after the neeting began on 11th Septenber, Henry Ki ssi nger
joined our group while en route to the USA from W et nam where he
had acted as consultant for high governnment quarters in
Washi ngton. He had al ready attended Pugwash neetings and agreed
to brief the Anerican participants (anmongst whomwere seni or
advisers to the US governnent) on his Vietnanese trip. He told

us that he was now convi nced that the war had been | ost as far as




the US was concerned and that we shoul d get out as soon as

possi bl e. The war, however, continued for seven nore years.

Recent |y decl assified papers reveal that Lyndon Johnson wanted to
pul | out of the war as early as 1964 but consi dered hi nsel f
politically trapped and unable to do so. Robert MNamara, Defense
Secretary under Kennedy, relates in his book, In Retrospect, how
bet ween 1965 and 1966 he becane convinced that the war was

I mmoral and unwi nnable. Faced with the conflict between this
conviction and his loyalty to the President, he practically
arranged his own dismssal by Johnson in early 1967. Kissinger, in
contrast, continued on the road to glory with the election of N xon
whom he served as National Security Adviser and then as Secretary
of State. Despite the convictions he conveyed to Pugwash
participants in 1966, Kissinger steered the USA towards the

I nvasi on of Canbodi a, and for prolongationn of the conflict until
1973. It is sad to think how much suffering and | oss of |ife anong
Aneri cans and M et nanese coul d have been spared if the war had
stopped in 1966. (An interesting sidelight is the fact that in 1967
Ki ssi nger served as a Pugwash internediary in an attenpt to stop
the war in Vietnamw th MNanara' s backi ng, as described in

McNamar a' s book.

"McNanmara, Robert S. |In Retrospect: The Tragedy and Lessons
of Vietnam New York: Randon House, Inc., Tinmes Books, 1995.
Pp. 295- 302.
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No one can assune the mantle of a Sol onon on the subject of
noral choi ces. Phil osophers from Geek antiquity onwards have
tackled this thorny subject. Wiile there is no gui de book or set
of rules to follow, thereis plentiful literature on the subject.
e which | have found particularly rewarding is Sessila Bok's book
Lying: and | would recommend it to any thoughtful person for

its views on ethical val ues.

In sone of the dil emmas di scussed by M Bok, she illustrates
that easy answers on ethical choices are not readily at hand,
even though authorities such as St. Augustine, Thomas Agui nas,
Franci s Bacon, |manuel Kant and others are ready and eager to
educate us in these matters. She addresses the question of whether
lies are norally justifiable in such prickly situations as an
acute crisis which may threaten one's survival or the survival of
others, or inlying to protect the public good, or to assuage the
sick and dying. It is worthwhile to read her book to see haow she
answers these difficult questions in shades of gray.

In regard to noral choices that present thenselves in the
fields of science and technology, | wll mention sonme exanples to

illTustrate the kinds of questions and decisions that may be

Bok, Sessila. Lying - Mral Choice in Public and
Private Life, Vintage BookS, New York, 1979. Sessila Bok 1S the
wie of the former President of Harvard University, and daughter
of the |late Alva and Gunnar Myrdal who were, respectively, a
di sti ngui shed Swedi sh di sarmanent expert and an econom st, both
of whom were well|l acquainted and synpathetic to Pugwash action
over the years.
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involved. | will not separate science fromtechnol ogy here since
their frontiers often nerge, and there is a reciprocal flowin nmany

ar eas.

For ny first exanple | take the ethical problens associated
wi th research and devel opnent of weapons of war, above all wth
nucl ear weapons. The scientists and engi neers who | abored at Los
A anos and in other secret |aboratories during VWorld Wr Il to
devel op an atom bonb had few noral doubts. But there were some who
di d doubt, such as Professor Joseph Rotblat, nentioned above.
Rotbl at was the only scientist to resign fromthe Los A anos
project during the war. This occurred in late 1944 after he
| earned that Nazi Germany did not pose a threat of devel oping an
atom c weapon. That possibility was the sole reason for his

undertaking to assist in the Los Al anbs project.

It is of interest to contrast Rotblat's attitude with that
of sone Gernan scientists during World War 1. Fritz Haber was an
outstanding chemst at that time, later a Nobel laureate. He was a
rabid German nationalist, and with | avish governnental support set
up a laboratory to devel op a chem cal weapon. He was able to
enlist three other distinguished Gernman scientists in his group,
all of whom|ater received the Nobel Prize for scientific
acconpl i shnments not connected with the project. They were (to
Hahn, Janes Franck and Qustav Hertz. Max Born, however, who
subsequently was al so awarded a Nobel Prize, refused to work on t he
proj ect because of its aim The project conceived and
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produced t he chem cal weapon chlorine which was successful ly
enpl oyed on the Wstern Front, and presaged t he devel opnent of
chem cal weapons in general.

Mich has been witten about the noral aspects involved in
t he devel opnent of atom c and nucl ear weapons which | can nention
only briefly here because of tine Iimtations.

In contrast to Dyson's views outlined previously on
continuing to advi sing the governnent on devel opi ng nucl ear
weapons, presunmably believing that he could influence matters
favorably, | should like to cite the exanpl es of George
Ki stiakovsky, who was chief chemst on the Manhattan project in
Los Alanos and | ater security adviser to President B senhower, and
that of Mictor Vi sskopf a distinguished theoretical physicist on
devel opnent of the bonb, both of whom deci ded that working on the
I nside of the governnent as advisers had little influence on
deci sions and resigned fromgovernnent activity so that they coul d

oppose openly any policy favoring nucl ear weapons.

There were others who felt |ikew se, apart from York and
Tayl or nmentioned previously. A striking exanple is Hans Bethe's
plea | ast year for scientists to abstain fromany enpl oynent
concerned with work on nucl ear, chemcal and bi ol ogi cal weapons
and ot her weapons of mass destruction. Bethe was the chi ef
theoretical physicist at Los Alanbs and served nmany years as a
seni or advi ser on nucl ear weapons to the U S. Departnent of
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Def ense. He now advocates an Hi ppocratic-type oath renounci ng work
on weaponry, and which extends over nuch of the territory of
natural and social sciences.
Let us consider for a nonent the choices that such an oath
can invol ve:
1. Deviation fromthe generally accepted norns of
patriotism

2. Renounci ng the greater financial remuneration and
career opportunities usually afforded by "defense"

wor k.

3. Foreswearing the lure of scientific and

engi neering chal |l enges of such work.

The arms industry in the USA and in most other
industrialized nations is imense, and it pervades the soci al
structure in these countries. It offers enticing enploynent and
career opportunities to capable young scientists and
adm ni strators who nay ask thensel ves whether to forgo such
opportunities because they question the norality of producing armns.
One may ask where the line should be drawn. Wat about those who
only make spare parts or who produce an essential ingredient that
t hey know may eventually be used in a weapon, for exanple, the |ast
chem cal precursor of a nerve gas?

Al fred Nobel hinself nade a fortune fromhis invention of

expl osi ves. Wul d one renounce the Nobel prize because of that?
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The Mell on, Rockefeller and Carnegi e Foundati ons, anongst
others, were built on wealth acquired through dubi ous neans. Is
one tainted by accepting grants fromsuch institutions? | don't
think so, provided there are no strings attached whi ch rmay
i nfluence the results of the research. But there are |arge grey
areas in such questions where judgenents on norality are
difficult.

Recently, Sir Patrick Sheehy, head of a naj or tobacco industry
inthe UK offered to endow a professorship on international
relations in his nane at Canbridge University in England. The
University gladly accepted the offer, but it was strongly opposed
by Sir Rchard Doll, the statistician who first denonstrated the
correl ati on between snoki ng and | ung cancer in the 1950's, by
Prof essor Bodner, Head of the Inperial Cancer Research Institute in
London, and by several other distinguished scientists. Along-tine
friend of mne worked for the Philip Morris tobacco conpany.

Al t hough convi nced that snoking definitely caused cancer, he
bel i eved he was in a position to influence the conpany in
considering its social responsibilities. In the past year the
probl em of accepting grants for research fromthe tobacco

I ndustry has again bedevilled the scientific conmunity.

There has been simlar controversy, as noted previously,
with regard to working on weapons and in other mlitary areas for
governnents. Since Wirld War Il there has been a division
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anongst scientists in the USA on whether or not to accept
remunerative work or grants requiring high security clearance,
and involving a pledge not to nake public any findings they turn up
in the course of their work. Some scientists refuse to accept

such conditions, but many ot hers consi der them accept abl e.

There is al so the question of accepting enpl oynment with
est abl i shments where bias and discrimnation are evident in conpany
practices, perhaps not overt but neverthel ess apparent to the
applicant. For exanple, the enployer nay be guilty of racial,
ethnic, religious or sex discrimnation, but an eager applicant may

turn a blind eye to these abuses.

Individuals are confronted daily with nmoral choi ces which test
their ethical values, follow ng governnent policies and mlitary
orders, or even directives fromenployers in the private sector of
any industry. In Wrld War 11, for exanple, soldiers faced
commands to attack civilian centers (as was done on Tokyo, Dresden,
Berlin and London). In private busi nesses enpl oyees nmay be asked
to carry out tasks that suggest sharp practice or even illegal
operations. On the other hand, there is whistle-blow ng which
attenpts to reveal mal practice of all sorts, but is a practice
of ten puni shed when sensitive governnent policy is involved, such
as environmental pollution (illegal disposal of mlitary toxic
materials, etc.). Alegations such as those nade by M. Vanunu
concerning Israel's devel opnent of nucl ear weapons requires great
courage. Societal surveillance and whistle-
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bl owi ng by the public has been advocated by Professor Rotblat in

noni tori ng adherence to arns control treaties.

There are nunmerous recent instances in science where
questions of norality have assuned paranount inportance. A
headl ine in an international newspaper |ately proclai ned:
"Genetic Tests Oreate Ethical WIderness. Marketing i s Raising
Questions: How Much to Tell, and to Wion?" Wrk on unravelling
t he sequences of the human genone rai ses the issue of potenti al
abuse of confidentiality as when information is nade available to
I nsurance conpani es, police, enployers, political authorities,
etc., which nay be detrinental to the individual. CGene
mani pul ation in general can be seen as beneficial for certain
nmedi cal purposes, but may al so represent the danger of a re-
emer gence of Nazi-type eugenics that postul ates the creation of a
"master race." Wat about the efforts to stifle research on
fetal tissues and clinical investigations on human subjects,
prom si ng bi ol ogi cal or chemcal preventives and therapeutic

agents, even after careful review by ethics commttees?

| believe that as scientists we nmust oppose fanatics of all
kinds - psychopaths and political and religious groups in
particul ar - who beat the |oudest druns and inhibit scientific
progress in many fields. Such opposition is often costly in
personal terns, but we nust be prepared to pay the price. O
course, that is easy to say after one has passed the peak of

one's career. But is there any reasonable alternative worthy of
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the trust invested in us by the general public?

I ndividual scientists are constantly faced with ethical
questions in their work, and frequently fall victimto

ci rcunst ances.

Here are a few recent instances.

1. The pillorying of David Baltinore, a Nobel scientist, for
defendi ng one of his laboratory assistants who was the seni or

aut hor of a paper for which he was a co-author. He had accepted
the results of his assistant without question, but another worker
all eged that they been fabricated. This case has finally been
resol ved satisfactorily by a special investigative commssion which

conpl etely exonerated Baltinore.

2. Another case involved a noted i mmnol ogi st who clained to
have di sproved a wi dely accepted i nmunol ogi cal phenonenon. based on
the falisified results his | aboratory assistant had reported to
him It took a Nobel scientist, Peter Medawar, to uncover the

m sdeeds of an unscrupul ous | aboratory worker.

The noral aspect of these two exanples lies in the trust
and | oyalty accorded to subordi nates even when it was m st aken.

| mght add that Robert Gallo, the NH AIDS investigator, did the
same by supporting a junior colleague who was finally vindicated of
falsifying results after years of suffering and unenpl oynent.
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As Kurt Vonnegut says - and so it goes.

Anot her exanple of the thin line that scientists tread where
mor al problems are concerned is in the clash between
envi ronmental and econonic issues. |bsen enbodied that conflict in
his play "An Eneny of the People" witten in the |ast century.

Since 1988, Pugwash has called for fundanental changes in
human econom ¢ and social interaction with the natura
environnent. The "roots of conflict", as described by John
Hol dren whil e accepting the Nobel Peace Prize on behal f of
Pugwash, "are the nost intractable security problens of all, and
those roots of conflict lie in the inadequaci es of the economc
and environnmental circunstances of a majority of the world's
peopl es”. Holdren states, "Either we will achieve an
environnental |y sustai nable prosperity for all, in a world where

weapons of mass destruction have di sappeared or becone
irrelevant, or we will all suffer fromchaos, conflict, and
destruction resulting fromthe failure to achieve this."

Envi ronnental |y sound practices in industry often conflict
wi th econom c goals, and scientists and engineers in industry are
frequently called upon to make the noral choi ce between higher

profits and the devel opnent of clean technol ogy and

John Hol dren, Nobel Lecture, Oslo, Norway 10 Decenber,
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environnental |y beni gn products. Definitions of "sustainability"
inply sacrifices and a deep and | asting change in values and |ife-
styles on a global scale. Such change rai ses the specter in sone
eyes of incone redistribution and population limtations. It
threatens free narket principles and centuries of religious and
cul tural precepts. "Sustainability" appears to deny humans the
basic right to grow, which is a right often equated w th progress
and an avenue to a better life. However, the earth cannot sustain
the present rate of consunption in industrialized countries which
are heavily dependent on non-renewabl e sources of energy and

nat ural resources.

But all is not bleak in the environmental field. In sone
industrialized nations nore stringent environnmental |egislation has
resulted in efforts by conpanies to develop | ess polluting
t echnol ogy and nmanuf acturing processes. A so, maj or engi neering
school s are introducing courses into their prograns which teach the
engi neering student to make environnental | y sound deci si ons and
choices at the design level, and thus recogni ze the consequences of
their actions in terns of environnmental safety. UC Davis's
Departnment of Gvil and Environnmental Engineering and UCLA' s
School of Engineering Pollution Prevention Education Center,
and its Center for dean Technol ogy, are good exanples of this

devel opnent .

In the last analysis, each of us nust decide for hinself or




hersel f what positions and personal actions to take on particul ar
i ssues. We are all human beings with all our foibles and
weaknesses. But as scientists we occupy a privileged position in
soci ety and therefore are expected to act accordingly on the high
ground with all the difficulties those expectations entail.

| would like to end this paper with two quotations from our

great national hunorist, Mark Twain. In The Adventures of
Huckleberry Fi nn he says:

"Persons attenpting to find a notive in this narrative wll
be prosecuted; persons attenpting to find a noral in it
will be banished; persons attempting to find a plot in it
will be shot."

Finally, faced with difficult questions |I quote from Twain's
answer in his Life on the M ssissippi:

"I was glad to be able to answer pronptly, and | did:
said 'l didn't know "

Nor do | have answers to the noral choices | have deal't

| thank nmy wife Lenna for her skilled editing and Lynne
Hopki ns of the Geneva Pugwash O fice for suggestions concerning

envi ronnment al probl ens.
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