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Abstract

Avre, so-called, ‘neutral scientists’ ethical? T he facts derived from science may be neutral but
the tec}'mologg and tecl'mologists that make use of these facts are never neutral. As suc!ﬂ, scientists
and engineers have a resPonsibility to humanity to make the Public aware of the imPIications of scientific

clevelopments so the Publfc can Plag an active role in the scientific éecisfommaking process.

“Un/css science is used for the betterment of mankind,

/am at a loss to understand the reason for it at all.”

Kwame Nkrumalﬁ
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tec/mo/ogics. He is also the Pu[)/t’shcr or[Quantum LcaP, t/vcjourna/ of the 5tratcgic Tec/mo/ogy /nstitutc and

is the author of Thc chhno/ogy Assessment F rocess: A 5tratcgic F ramework for Managing chhnica/
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Are ‘Ncutra| Scicntists’ E_thica|?

We are at a crossroads in human historg. Never before has there been a moment so Pcrilous
and yet so Promising. We are the first sPccies to have taken evolution into our own hands and, for
better or worse, we now possess the caPability to intentiona”g or fnaclvertent13 destrog ourselves and
every other sPccics of P!ant and animal on our on!y Planctary home. At the same time, we have reached
out into space and visited other P|anets, we have saved lives througlﬁ medical advances, and we have fed
the hungry. QOur knowlcdgc has increased cxponcntiaug and as many new questions have been raised
as answered. Vast know!edge, untaPPed Potentfal, and unfmaginable horrors are tgpica”g t!ﬂoug!’xt bg
the gcncral Public to be the result of our schizophrenic hig}rtcch society — that somehow, the benefits
from science are outwcighcc{ }33 our inability to control its negative side effects. As a result, we blame

the creators of this monster (science) and rePrimand scientists for unleashing our nfghtmares.

|s science to blame for our Precarious location at a Ii]ceJcl'lreatening crossroads? What kind of
evil mcnta!ity must scientists possess to have brought us to the ec{gc of an abgss? Do scientists and
engineers have a responsibility to society, and if so, what is that resPonsibilitg? An attempt at
answering these questions and Provic{ing a sane alternative to our current dilemma is Presentecl in this

paper bg examining two basic Points:
i. The ncutralitg of science comParccl to the inherent bias of tcc}mology, and
2. T he social responsibilitg of scientists and engineers as Pro{:essionals and as citizens.

That we live in a society }Jeing increasing!g influenced bg scientific activities and cleveloPments
is a matter bcgond intc“igent debate. Few would argue to the contrary. T hat this same tcchnologica|
thrust now threatens our existence is also taken as a matter of fact. Thc ragirxg debate centers around
what can be done to alleviate this threat and who should bear the responsibi|it3 for imPlementing
solutions. After a”, when the threat of biological genocic{e dueto a gencticany cnginccrcd mutant virus
having escapecl a Plﬁarmaceutical laboratorg confronts lﬁumanitg, who is to blame? \When our entire
civilization hangs on a fifteen-minute thermonuclear missile ﬁig}ﬂ?timc thread, are scientists or Po|iticians
the culprits? Those whose education or tastes have confined them to the humanities protest that
scientists alone are to blame. SCientists say, with equa| contempt, that humanists, Politicians, and the
commercializers cannot wash their hands of blame because thcg have not done anything to thP direct a

societg whose ills grow worse From, not onlg error, but also inaction (2: 5)
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As scientist and PhilosoPl’ler Jacob Bronowski Points out, there is no comfort in such
bickcring. Neither solves the Problem. Bronowski states,

" T here is no more threatening and no more &egrading doctrine than the Fancg that
somehow we may shelve the rcsponsibility for making decisions of our society 135 Passing ittoa

few scientists armored with a specfa! magic.” (2: 6)

Forindeed, ".it should make us shiver whenever we hear a man of sensibilitg dismiss
science as someone else's concern. | he world todag is made, it is Powerecl bg science; and for

any man to abdicate aninterest in science is to walk with open eyes toward slavcrg. " (Z: 6)

Of cqual disdain are those co”cagues of mine who work at dcvcloping better bombs because
of a host of excuses From, "]; ] aon‘t, someone else wi”,” to "Guns don't kill peoPIe, Peop|e Lill People,”
to "I'm not rcsPonsiHe for how Politicians use my rescarch,” to ”]‘” leave it to the thco|ogians.” Such

answers are rcPrchcnsiblc coP~outs inan attcmPt tojustilcy either blood money or academic freedom.

The Prcdicamcnt in which we now find ourselves rcquires a stop to buckpassing rhetoric, so
let us begin by examining the Positions of five scientist/P}wi!osoPIﬂers: A J Skillen, Jacob Bronowski,
Anna [Jarrison, and Jocl Yellin. Maybc their comments can cnlightcn us as to the social rcsPonsibiIitg

of "neutral” scientists .

A.J. Skillen

Um'versity of Kent Professor A. J Skinen’s Fhﬂosoplﬂical Forum article, " he [ thical
/\/cutra/ity ofﬁci@ncc and the Method of Abstraction; Thc Case o)CFo/itica/Economy,” refutes the
statement that value_juclgments do not belong in science. Bg decomposing science, the |ong held view
that science is neutral is shown }33 Ski”cn as a Fa”acy. SPCCiFically, since science dominates our image
of emPirical rationality and ratfonahty is dominated by abstractness that exists in the mind of Fee!ings,
commitments, and attitudes, it should come as no surprisc that science (its methods and intchrctations>

must also be influenced bg Feelings orvalues (ratlﬁer than Facts).

Ski”en, in an article much too lcngthy, filled with witty allusions that are insic{cjol«is to only
P!’liIOSOPl’IerS and economists, and overburdened with words that send even the best graduate students
scrambling fora c{ictionary, does not make a gooc] case for his Position. This may be so Partly because
of his reliance on [T conomic Tl’leorg as a science. [is arguments would have been much stronger with a
more quantitativc science, such as Fh}jsics. As it stands, [T conomics relies on the Psgchology of

motivation as much as Procluction thcory.

I sPitc of this weakness, Ski”cn‘s Point of non»neutralitg of science has merit. When we

consider that our individual interpretations of Phenomena will likelg depend upon our view of the world
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(our Paracligms as | homas K uhn would put it) it is reasonable to assume that our practice of science

will likewise be biased. |n effect our Pcrccptions of facts will contain valucjuclgmcnts.
Jacob Bronowski

The famous scientist, PHiIosoPlﬁer, mathematician, Iiterar3 critic, author and host of the
" Ascent of Man" series, [Dr. Jacob Bronowski reinforces the basic argument that scientists have a
responsibi!it3 to humanitg. In Science and Human \/alucs, Bronowski states that the dilemma of toda3
is not that human values cannot control a mechanical science. |t is the oPPosite: 1T he scientific sPirit is
more human than the machincry of governments.” [1e sees scientists as }Dclonging to a community that
fosters free critical t}ﬁinking and tolerance ~Just the characteristics needed 59 our troubled society.
Bronowski argues that science is a human activity and is Practiced bg “very human” scientists.
Altlﬁouglﬁ the facts Proc{ucecl by science are neutral, science as a human activity is not neutral. With
this established, he advocates a role for scientists as educators of the Pub[ic on the Positivcs and
negatives of new discoveries. Pronowski shuns the idea of scientists as governors and Pleac{s for an

adoption of the scientific ethic bg world leaders. (2: 7 i)

T!’xe late Dr. Bronowskf eloquentlg and |ogica”3 argues his Points‘ [He shows us that
scientists are as Fu”y human as artists and, as such, they c]isplay a full range of creative genius. Bcing
human, however, means that scientists can no more shirk their resPonsibi!it3 to improve our lot than
Po!iticians. His argument, that scientists have a crucial rcsPonsibilitg (for which thcg are uniqucly
trained) to make the Public Fu”g aware of the imPIications of their work, brings the tunnel-visioned
researcher back into the realm of Po|itica| activist and citizen. No Ionger do scientists have a rigl’lt to
hide behind the veil of scientific ncutraht\lj. Thcy must Participatc in decision making as full partners
with the pubhc.

AJ Harrison

Mount Holgokc Co”cge Fromcessor Anna J [Harrison, writing in a commentary for Scicncc,
Technologg & Human Values, presents an interesting case for the expert scientific consultant and
against the expert scientific witness in tcchnologg c]ecisiowmaking. The Prcsic{cnt of the American
Association for the Advancement of Science, [TJarrison contends that the integrity of scientists is
called into question when an individual accepts the role of witness for a contenc{fng party. When this
haPPcns the role of that individual ncccssarily becomes that of marsha”ing scientific knowlcdgc to
support the Position of a contenc{fng party. She views scientific experts as, bg definition, biased and

therefore advocates a restriction of their role to that of consultant.

This consultant role is consistent with f'iarrison’s belief that tcchnology, since it ncccssarily
involves a negative imPact rcgarc“css of its Positivc imPact, should be govcmcd bg an cnlightened

Publfc. She states:
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”Mg exPerience has been that, in encleavoring to communicate relevant scientific
knowiccigc to individuals who have limited backgrouncis in science, these individuals can
comPretien& the information very quicug if ttieg understand the nature of scientific
knowicdge.” (7: 17_5>

From this Perspective, [Harrison sees the role of scientists as educators of the Pubiic and as
consultants to sPcciaI interest groups. Jn a fashion similar to Bronowski’s argument, Frotcssor
[Harrison once again stresses the imPor‘tance of scientists coming out of their labs to Participate in the
ciccision~mai<ing processes of technical innovation by ticlPing us (the Public) decide on socia”g

aPProPrlate courses of action.

Jocl Yellin

Joci Yellin, Senior Research Scientist at the Massachusetts |nstitute of chtmologg,
proposes a system of expert advisors who would ]’1€1P create a &ccpcr cmptiasis on the Principlc of
Public Participation in tectmologica! decisions. Writing for Science, chhnologg & [Human Va|ucs,
Yellin sees the growing use of experts in government agencies and the cic|cgatiori of Pubiic

resPonsibihtg to these agency experts as i:eing a serious threat to rePresentative government.

|n an argument similar to Anna Harrison‘s, Yellin concedes that modern administrators of
agencies such as the [~ nvironmental Protection Agencg (F.PA) have far broader responsibilities than
initia”y envisioned }39 Poiiticians. Thcg are called upon to assure worker health and satcty, to protect
and imProve air and water quaiitg, and to guarantee the satetg of comP|ex engineering systems. Theg
also must Prcciict the |ong~tcrm consequences of major industrial and government decisions which
toclag, increasingb involve tecimological innovation that results in social ctianges which surpass the
capacitg of the gcncral Public to absorb these ct‘iangcs, not to mention understand all asPects of the
tectmoiogg. Yellin concedes the necessity for technical experts but warns of the dangcrs of the
Protessional technocrat. (] VAR 26)

[His solution would Place the scientist on a rePresentative advisorg board formed i:g the Pui}lic
with competence and the Pubiic interest as its chief operatirig rules. ththcr or not one agrees with
Yellin's method, we certainig see another argument for resPonsiHe scientists Participating in technical
decisions rather than merelg a”owing the stated neutralitg of science to cause an abandonment of this

rcsponsibiiitg to Protcssiorial bureaucrats.

|t seems that there is acicquatc support among the scientific community to encourage an active
role i:y scientists in the ctecisiommai(ing processes of new tectmologg imPiementation. Certain13 itis no
Iongcr aclcquatc for scientists to lock themselves in their laboratories and blinc”y discover neutral facts.

Ski”cn, Bronowski, [Harrison, and Yc”in have a common thread running throtigh their vichoints -~
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science may or may not be neutral, depen&ing upon which semantics one wants to aclopt, but scientists

are not, and should not be neutral.

T o further investigate scientific resPonsibflfty, let us take a closerlook at the characteristics of

science and tcchno!ogy.

The E ssence of Science and chhnologg

What do we mean }35 tcc/mo/ogy, or for that matter, science? Numerous definitions and
dcscriptions of these words have been written, none of which have been able to succinctly encompass
all of the characteristics of these terms. T he "man in the street," accorcling to J B. Conant, considers
science to be the activity of PeoP|e who work in laboratories and whose discoveries have made Possib!e
modern industry and medicine. (4) This statement, although it may appear to be true to many
Iagpersons, is quite deficient as a meaning?ul c{escription of what science is. [For examPIe, many People
who clcarly qualilcg as scientists do not have any association with laboratories and their discoveries do
not have any demonstrable aPPlicabilit3 in either modern fndustrg or medicine. As imPor'tant as
contributions to these areas have bcen, this concept illustrates the importancc of dcveloping a working

definition with sfgnigicant i(eg words so we may clari%)ust what concepts science and tec/mo/ogy
emplog‘

Science is the boclg of knowledge obtained bg methods based upon observation. Derived
from the | _atin word scientia, which means klwowlcdgc, the modern usage emPloys the (GGerman concept
of wisenschaft, which means systematic organizec{ knowleclge. Thus, science imP|ies not mere isolated
Facts, but knowle&ge that has been Put together in some organfzeé manner. (Z) ]n Particular, the
science with which we are concerned is a body of know|edge which derives its facts from obscrvation,
connects these facts with theories, and then tests or modifies these theories as theg succeed of fail in
Prcc{icting or cxPIaining new observations. |n this sense, science has a rc!ativcly recent history -
Perlﬁaps four centuries. (i 1) Although science as an activity has existed as |ong as humans have
existed, the modern Western notion of science bcgins with the Europcan awakcning c{uring the High
Middle Ages, the Renaissance, and the |ndustrial Revolution. T herefore we should clearlg recognize
that science, as America understands it, is a European concept that describes the process used to
gathcr data about nature, use that data to draw gcncral conclusions, and test the conclusions under
critical observation. | he crucial difference between the modern view of science and the ancient view
rests on methods and ultimate aims. More will be said about the alternative historical views of science

shor‘tlg; for now, let us Aeve|op an understanc{ing of the term tcc/mo/ogﬂ

Much of the relcvancy of science to society arises }33 way of tcchnology. There are close

relationslﬁips between science and tec}mologg and techno|og£j; yet science is not tecl’mologg and
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teclmologg is not science. | he origin of the word tcc/mo/ogy gives valuable indications as to its
meaning. |t is derived from the Gireek words, techne and /ogos. T he former means art or craft, and the
latter signi]cies discourse or organize& words. | he Practfce of tecl’mo!ogg grequentb is that of an art or
craft, as clistinguished from science, which is Prccisc and is based upon established theoretical
considerations. [~ ven though we do not norma”y think of tcclmo/ogy as consisting of written or spokcn
words, as implied bg Iogos, it does involve the systematic organization of processes, tecl’miques, and
goals. Technologg is applicd, but is not r\cccssarily based upon science. |n fact, as Calhcomia Statc‘s
Robert [Fischer notes, "to define teclmologg as aPPIiecl science is to miss much of the signhcicance of
the relationship that exists between science and tcchnologg." Hc defines tcchnologg as the totalitg of
the means emplogecl bg Peoples to Provi&e material ob_jects for human sustenance and comfort. (6,76)
Robert FHammond, of North Carolina State Um'vcrsity, defines tcclmo/ogy (cnginccring) as a means
by which the knowlcdgc of mathematical and rational sciences is aPPlicc{ withjuc{gmcnt to c]evclop ways

to utilize the materials and forces of nature for the benefit of mankind. (8,5)

Ohne connotation of the wor!cing definition of tec!'mologg is that it is a human activity. Jt is
PCOPIC who use the Products of tcchno|ogg. r:urthcrmorc, itis Pcoplc whose sustenance and comfort is

the goal of tecl’mologg, whether this goal is actua”3 accomPlislﬂeé bg tecl’mologg or not.

chhnologg is never neutral in that it is directed in sPcchCic instances toward sPcchCic material
objects, that is, toward the Production of P!’xgsica! ob_jects. This is not to exclude the imPortance of
non-material concepts to mankind's sustenance and comfort, but it is meant to drive home the central
theme that tec!’mo!ogg is driven !33 Plﬁgsical needs. Tecl’mologg also involves our relatfonsl’xip with the
environment. ]t involves our attempt to control and slﬁape the environment and to make use of whatever
resources are available in that environment. (6,77) T he basic motive for "bringing about tcchnology” is
the desire to obtain more or better material t}wings‘ There are of course more immediate and less
Proicounc] motivations for individuals in either science or tcchnology, such as the desire to get a
Paycheck and to retain one‘sjob. Other Points of comParison involve grancler motivations - such as
the ancient African, Eggptian, and Greek beliefs of clcvoting technical monuments to go&s, heroes, or

" is once again a Western

esthetics. | he concept of techno|ogg as "more and better material tlﬁfngs
concept born out of the ﬂowering of l(nowleclge and materialism that was the European Kenafssance.

Tl’vcrmcorc tcchnology as a Wcstcm conccpt is rc|ativc15 new, but less so than science.

chhnologg has a much Iongcr history than science — a histor3 as long as humam’tg. We have
evolved together with our tools and tec}quues over millions of years. The major clﬁanges in human
Population are due to the tcchno|ogy we have dcvelopecl, such as the domestication of grain, the
dcvelopmcnt of irrigation, and the invention of methods for storing and Prescrving food. We exist by
the generosftg of the E_ar‘tl'l, but how many of us live and how many of us starve clePencls on how well we
use and distribute the [ arth's bounty. During the great Pre~EuroPcan Perioc] of the |nca, Aztec, and

Magan civilizations, Perhaps 15 million People lived in the Americas, most Iiving in major civilizations with
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cities in Mexico, (entral and South America, where agriculture was relativelg advanced. Most human
labor was used to obtain food. We now have over half a billion Pcoplc in the Americas with less than 5
Percent of our labor force needed to Proc]uce food. (i i) Without technical developments in
agriculture we could not sustain such a Population growth, and in no way would we have the time or
energy to dcvclop a more advanced civilization. AH of our time and effort would be devoted to the

maintenance of life.

Tec!’mo!ogg has developec{ seParat613 from science tl'lrouglﬂout most of recorded l’}fstory‘
chhnological changc has gcncra”y derived cmPiricaﬂy, simplg bg trial and error-. The method used in
Proceeding to the development of new teclmologica! advances is determined Primari!g on the basis of
two factors: the existing tec}mologg and the existing know!eclge of the Properties of matter and energy,
that is: existing scientific ‘mow]c&gc. T his scientific klwowledgc used in tec}mology is not a rcPIaccmcnt
for the trial-and-error metlﬁoc{ology of tec}'mo|ogg; rather, it Provicles a means of se!ecting what trial to
undertake next and thus contributes to the elcmcicicncg and effectiveness of the trial-and-error method.
Tec}mo!ogg can use scientific knowleclge and, in this sense, can be sometimes viewed as apPIied
science. Yet much tcchnology continues to be dcvclopcd with little or no basic scientific klwowlcc{gc.
For example, the Pl’lotographic process was clevelopecl toa higlﬁ clegree of soP!’xistication even without
the fundamental or basic understanclfng of the underbing chemical Phenomena. (6:77)

Suffice it to say for our purposes that tcc/mo/ogy is science plus purpose. While science is

the stucly of the nature around us and subscqucnt dcvclopmcnt of scientific laws, tcc/mo/ogy is the
Practical aPPlication of those laws, in sometimes non-rigorous ways, toward the achievement of some

purpose ~— usua”g material. (5: i)

Science, however, emplogs two aspects of medieval scientists’ work as its foundations: the

empirical approach based upon objcctivc, rational observation and the use of a mathematical approach

to describe nature. | hese Princip|es laid the grounc{work for modern scientific methods of inqufrg and
were Forcmcu”y argucd bg Descartes, the Philosophcr and [Trancis Bacon, the thcologian and
subscqucnt!y became imPrintcc{ on the social fabric of Europe as well as modern Western science. (3:

15)

T his new aPProac!ﬂ, going all the way back througl’x Pacon, Newton, Copernfcus, Aristotle,
and to scholars from the ancient concgcs on the African continent, included the process of
obscrvation, generalization, explanation and Prediction. Thc last three are thought of in more modern

terms as the /ypothesis, t/veory, and Jaw.

A /ypotrlvesis is a tentative assumption made in order to test its scientific consequences, but
which as yet has received little verification or confirmation. A thcory is a Plausiuc, scicnti]cica”y

acceptable statement of a general Principle and is used to exp|afn Phenomena. A lawis a statement of
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an orderliness or interrelationship of Phenomena that, as far as is known, is invariable under the stated

conditions. (6: 4'7)

|t should be stressed that the term Jaw is used digerentlg in reference to scientific knowleclge
than to other areas of cvcryday life. A scientific law is c{escriPtivc rather than Prescriptivc. |t is a
statement used to describe regu!aritf@s found in nature, and is not a statement of what should }waPPen.
]t is not correct to consider that natural ob_jccts obcy the laws of nature; rather, the laws of nature
describe the observed behavior of natural objects. In contrast, the laws of a human government are
Prescriptivc in that they Prcscribc how Peoplc should behave. Other undcrlging Principlcs in scientific

inquirg assume that:
i. Nature (thc P]’vysical rcalm) is rea
2. Natureis orclcrly

3. Natureis, in part, understandable (4: 64)

To what extent can we know nature? Car! Sagan, cloqucntly expresses our Potcntial and
limitations as he compares our Plﬁgsical realm to the world of a grain of salt. [e demonstrates in
Broca's Brain, that the 10 million billion sodium and chlorine atoms versus the neurons in the brain (the
circuit elements and switches that througlﬁ electrical and chemical activity allow our brains to function)
with connections of dendrites in the brain make the total number of knowable things less than the total
number of atoms in salt. T herefore we can never expect to know every- thing in the microscopic world of

a salt grain, much less know evergtlﬁing in the universe on the equa”g large cosmic scale. (13:15)

[However, if we use the empirical aPProacIﬂ and seek out regularitfes and Principles, we can
understand both the grain of salt and the universe through cxtrapolation. We may never understand
cvcrgthing, but we can get some pretty gooé indications and allow rational conclusions to be drawn.
Sagan‘s main Point here is that our scientific method of inquirg is based upon our senses. Since we
inhabit three dimensions of space and one of time, things outside this rca|m, or things of the microscopic
world of the interior of atoms or the macroscoPic world of the universe are begona our P!’lgsical senses.
Truc, we may use electron microscopcs to Probe the atom or radio telcscopcs to Probc the universe
but these are merela devices that transform signals into the formats that our senses can recognize. ]F we

understand our Iimitations, we will be forced to understand the limitations of science.

Thisis Preciselg whg science and tec}mologg cannot solve our social Problems or answer our
thco!ogica| qucstions. Social ProHcms transcend mathematical dcscription and involve emotions that
cannot be touched, measureé, or manfpulate& successgu”g. Theological questions transcend our three

P]’vysica! dimensions of space Plus our one of time. What exists bcyonc{ those dimensions can only be
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sPecu!atecl about or believed througl’l blind faith. Science cannot define (God. But,just because

science is limited does not imP|3 that scientists should limit themselves.

Science is also based upon a search for the truth in a society that bends the truth to suit its
needs. Jacob Bronowski stated it this way:

"The society of scientists is simple because it has a directing purpose: to cxPlorc the
truth. Nevertheless, it has to solve the Problem of evergday society, which is to find a
comPromfse between man and men. |t must encourage the simple scientist to be inclepenclent,
and the }Dody of scientists to be tolerant. [Trom the basic conditions, which form the Primc
values, there follows steP bg steP a range of values: aissent, freedom of thouglﬁt and speeclﬁ,

Justicc, honor, human digm’tg, and self resPect.” (2,68)

|n an absolute sense, truth and neutralitﬁ in science is limited to the facts of nature that are
there for observation via our senses. |n a less absolute sense, truth in science is limited to that which is
clirect!g observed and sensed bg the observer. [Fven here any expression of absolute truthfulness is
limited bg the time and space rclationships between the observer and that which is bcir\g observed, and
also by the restrictions inherent in the use of |anguage to express the observation. Angthing begonc{
this is, in effect, a belief rather than absolute, true knowlec‘ge. | brief, itis imPossiHe to separate factin

nature from one’s own intchrctation of it, as voiced }33 Robert [Tischer.

T he two criteria for scientific truth — which, by the way, is a c{gnamic rather than a static entity

— either one of whichis genera“y sufficient to cause persons to accept a Princip|e are:

i. Jtcan be checked 133 observation or, to state it clhclccrcntly, its consequences lead to

its support rather than to contradictions; and
2. |t can be derived from inte”igiblc Principlcs. (6,49)

T]’vcrmcorc, science is usua”g considered bg Wcstcm culture as the highest form of mental
activity with truth as its goa|‘ Another guiding Principle of science is its suPranationalftg — its inherent
right to transcend national boundaries and allow scientists throughout the world to vcrhcy cxpcrimcntal

results, c!ﬂa”enge, theories, and allow tecl'mology to pigg3~bacl< on new discoveries.

Recent efforts bg members of the Rcagan Administration to implcmcnt a variety of new
restrictions on the open communication of unclassified scientific information in the name of national
security are for the most part unwarranted and likcly to be countcrproc]uctivc. T hat was the main
conclusion of a specia| Panel of ajofnt committee of the National Acaclemg of Science, the National
Acadcmg of Enginccring, and the Institutc of Meclicinc in the fall of 1 982.
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Accorcling to the Pane|‘s report, Scicntiﬁc Communication and National Sccun'tg, much of
the conflict between the Administration and the ur\ivcrsit3~bascc] researchers stems from a series of
actions taken bg the Giovernment starting in earlg 1980. Kanging from requiring govemmental aPProva|
of microelectronics research papers before Publication, to universities being asked to help monitor the
movements  of Foreign students, to (/15 Customs Service searches of Forcign students, to
recommenaing amendments to the [Treedom of [nformation Act, the Reagan Administration believes

such tactics will Plug leaks of “mi|itari|3 signi\cicant" information .

On the basis of its assessment of the costs and benefits of tightcr controls, the Panc!
concluded that the best way to insure Iong~term national security lies in a strategy of security bg
accomplislﬁment, and that an essential ingredient of that accomPlfslﬁment is open scientific
communication. | he Panel believes that the risk of adversaries bccoming aware of (J.5. ginc]ings is
acceptab!e because the speed of (.5. tecl’mo|ogica| development would continue to give America the
advantage.

Long~term tec}mologfcal applications are also an issue here. Attempts to restrict access to
basic research would rcquirc casting a net of controls over wide areas of science that could be

damagfng to overall scientific and economic advance, as well as to militarg progress.

Therefore, the Pane! recommended that, "the vast majoritg of university research, whether
basic or aPPIiCd, should be subjcct to no limitations on access or communications.” (14 74) T he
Rcagan Administration, or any other Political body for that matter, treads c]angerous ice when it
attempts to repress scientific knowle&ge, esPeciaug since our entire society clepencls 50 intimatelg upon
science and tcchﬂo!ogy. Jo}m Stuart Ml” summed it up this way: 1 A state which dwarfs its men, in
order that theg may be more docile instruments in its hands, even for beneficial purposes, will find that

with small men no great things can rca”g be accomplished."

As we have seen, science has many facets. |n essence it derives pure neutral knowledge
extracted Paimcuuy from nature through systematic means for dissemination to all humanity.
Tec}mo!ogg is not science. Tec)—mologg is how we do tl'lings, not how we think of them. However,
tcchno!ogg relies very hcavily upon basic scientific ‘mowlcdgc in addition to Prior technologg.

There is also a strong influence in the reverse direction. Modern science relies to a !arge
extent upon existing tcchno!ogg as well as upon Prior scientific knowlcc]gc. Science and tcchnology
reinforce each other bg complex interactions. [_ach one, science or tec}mologg, can build upon itself or
upon a cross |ir\i<agc from one to the other. chhnologg is c]epcnc{cnt upon science for know|e&gc of
the Proper‘ties of materials and energy and for Predicting the behavior of natural forces. Science is
dcpcnc{cnt upon tcchno!ogg for its tools and instruments, for the Preparation of materials, for the

storage and dissemination of information, and for the stimulation of further research. (6: 77)
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|ndeed, science is not teclmologg and tec/mo/ogy is not science but theg are forever

interrelated. Ore could not exist in modern society without the other.

Science, chl‘mology, and [ thics

As Previous!y shown, science in its purest sense is a semi-neutral activity. We search for truth
and as a result we get neutral facts. [t is tecl’mologg, that "ah ha" that "this is how it can be used" idea
that almost immcc[iatc|9 takes over and draws upon our biases. Humam’tg‘s needs, wants, and desires

(no matter how novel or how Per\/erse) are realized t}wrough tecl’mologg

We may be drawing a Fuzzg line between science and tec}'mo|ogg, or scientists and engineers,
but after all it is not the l(nowlec{ge of nuclear fission that scares us; it is the application of fission that
Plays on our Paranoia. T herefore | believe that engineers and applicd scientists bear most of the
resPonsibf!itg for our Precarious tottering on the abgss of destruction. [t is one thfng for the biologist to
know how to Pchorm gene sP!icing; itis quitc another for biological engineers to actua”g create harmful

forms of life.

We have also spent quitc a bit of time c{cvc|oPing science as a high form of human activity. We
have seen that its search for truth, its honest attempt at objectivitg, tolerance for alternate views, its
openness to objcctivc evaluation of new data, and its suPranationality cPitomizc many of the hlghcst
ideals of humanftg. What Jacob Bronowski Points to as the "scientific ethic is the unaerlging essence
of the community of scientists. (Z: 68) Wc ccrtainlg must rcspcct that communitg‘s encouragement of
the inclePenclence of the sfngle scientist and we aPP!aucl its Fostering of dissent, freedom of t}'roug!’xt
and speecl’x, honor, human clignitg and respect. T hese ideals are Practiced bg a bocl3 of Peop!e who
have for too long been absent from the Political scene. Absent also from Politics has been the
scientists’ cooperation across national and racial boundaries. T he Primarg components of world peace

can be found in the scientific community. So where have we gone wrong?

Scientists and engineers have erred bg having misP!accd logalties. They have become
servants to organizations rather than to the Public. Thc basic canons of Proiccssior\a| ethics have been

Prostituteci to gain emPlogment and to preserve power structures in the forms of nations.

As an example of the types of codes of ethics ignorea bg technologists, consider the
Fo”owingz

— T he National Societg of Professional Engfneers declares itself "to hold paramount the
Salcct\lj, health and welfare of the Public“ in the Pchormancc of their Proiccssional duties. (9: 294)
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— The Engineers‘ Council for Professional Development declares that engineers must
"upiioici and advance the integrity, l"IOl’\OF, and c]ignity of the Proicessiori bg using their knowicdgc and
skill for the enhancement of human welfare. (9: 500)

-~ Tiwc |nstitute of Eicctricai and Elcctronics Enginccrs declares that its members must
”Protect the saxcety, health and welfare of the Pui3|ic and speak out against abuses in these areas
aicicecting the Public interest. (9: 302)

To the engineering Proiession we ask, "Are you iCo”owing your own Proiessed ethics when
you build a nuclear device? | contend that you have not! |~ mmanuel Mesthene, in chhnologicai
Change argues for a reorientation of our teci'moiogical goals. 5imilar|3 J]an Barbour, in Science &
Sccularitg, sees the ciangcr iging, not in tccimoiogg as such, but in uncritical preoccupation with
tecimoiogicai goais and methods. (i: 65) We have fostered a gee~wi’1iz attitude of aPPiying tecimology
either for tccimoiogg‘s sake or for the short-term Proicits of our empiogers. Sucii shortsightcdncss can

cause permanent damage to our environment, our children's iives, and our survival as a Peopie.

|n the past the actions of individuals or singlc industries or even singic nations mattered little to
the outcome of the world. Modern teci’moiogg is quantitativeb more Pervasive in society and leads to
quantum changcs in the quaiitativc influences of technology. 1T he rifle wiped out the buffalo, but
nuclear weapons can wiPe out mani(ind,“ as Mesti’iene states. (iO: 25) We have a whole new generation
of weapons, microbes, and chemicals that can influence the future of the Pianct. \With this established,
scientists and engineers must go back to their Proiccsseci ethics. Theg must stop dcvcloping the
tecimologg of destruction. Mai(e no mistake here. Ti‘l@ knowie&ge of these weapons does not threaten
mankind. |t is the i‘iypocritical Prostitution of admirable codes of ethics by tcci'mologists that gambics

with our future.

From this Pcrspcctivc, engineers and scientists must be part of the c]ecisiori~mai<irig process.
Engineers as a group and as individuals have specia! responsibilities as citizens, which go begond those
of non-engineer citizens. All citizens have an obiigation to devote some of their time and energies to
Pubiic Polic3 matters. Minimal requirements for everyone are to stay informed about issues that can be
voted on, while stronger obiigations arise for those who 133 Proiccssioriai backgrounci are well grounc]ec]
in sPeciFic issues as well as for those who have the time to train themselves as Public advocates," as put
forth bg Fi‘iiiosopi‘icr Mikc Martin and Enginccr Rolanci Sci‘iizinger, authors of E_ti'iics in
E_nginccring. (9: 291) Jn addition, Faui (Goodman notes that “as a moral Phiiosophcr, a technician
should be able to criticize the programs given him (her) to impiement.“ (9: i)

So, we see that tecimologists should have more of a resPonsiiDihtg to l’iumanitg than to their
employers or their governments. {Ve have seen tha eir proressions suppo is conce at leas
PIH their g ts. We h that their prof PP rt th Pt(tl t

verba”g). Je on13 remains now for teci—mo|ogists to step forward and internationai|3 embrace their ethics.
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The scientific values of truth, objectivitg, dissent, inaepen&ence, respect, and
suPranationality, couplcc] with the engineering ethic of serving the benefit of humanity, could solve many
of our most Pressing Problems. But, as with any bold cha”enge, the first steP must be taken bg the

tcchnologists, not the Politicians.

A CaseinFoint: T he chl’mology of Destruction

A Proposal for tcchnologists to ban togcthcr in an international effort to stop warfare is
somewhat idealistic but workable. |ndeed it may be our on|3 alternative if true peace is desired. As the
great Philosophcr Bcr’traﬂd Russc” noted, "| do not think that there will long continue to be human

beings unless methods are found of Permanentlg preventing large~scale wars." (i 2:71 8)

Jt isjust such a P|an that Kussc” Proposed in his 1955 essay, Sc/cncc and Human [ ife.
Faraphrasing Russell, the Plan is outlined below.

1T he Problem which most Preoccupies the Public mind is that of scientific warfare.
So let us create social institutions that will make |arge~scale war imPossfHe and/or let us not
allow war to become too scientific. Largc~scalc scientific warfare bg nations isjust as anarchic
as to allow comP|ete Iibertg to an individual. Put the relations between states are not govemec‘
}33 law and cannot be until there is a suPranationaI force strong cnough to enforce the

decisions of a suPranationa! authoritg.

...Thcrcmcorc men of science have a new duty towards this new world that t]’vcg have

been creating?

Men who do not understand scientific work can utilize the knowlec{ge that the
scientist Providcs. T he men who decide what use shall be made of the new tcchniques are
mainlg Politicians whose ProFessionaI skill consists in knowing how to Plag upon the emotions of
masses of men. And so the scientist finds that he has unintentiona”g Placed new powers in the

hanc]s O]C rCCl(lCSS men.

LA difficult rcac!justmcnt in the scientists’ conccption of cluty is impcratively
necessary. (Unless we are reaclg to give up some of our old |05a|ties, we may be forced into a

Flgl’xt, which might end the human race.

Your paramount interest, if you are aware of the situation must be to preserve the
existence of mankind by Prcvcnting a great war. Jtis clcarly the c]utg of men of science to bring
the facts home to the governments and Peoples of both East and West. This is no easy task.
T]’vc governments of both East and Wcst, whether from ignorance or from motives of Prestigc,
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are engageci in trging to Persuacle their Populations that thermonuclear weapons will clestrog

the enemy but not themselves.

.‘.Clearb, scientists both of the [T ast and of the West have an imPerative dutg:
namclg, the c]utg of bring home to the Protagonists the fact that the time is past for
swaslﬁbucuing and boasting and camPaigns of bluff which, if the bluff is called, can end onlg in

utter disaster.

...] wish all men of science, in all countries, to subscribe to a clear statement of what is

Iikclg to happcn in a great war.” (12: 722)

This kind of action bg scientists will involve a great c]egrcc of heroism and self-sacrifice. |
imagine that some who refuse to work on weapons will be shot as traitors, but those who continue to

dcvclop the tcchno|ogg of destruction onlg Postponc dcath, thcy do not Prcvcnt it.

The death faced 139 the People of the world is one of total annihilation of our species.
Scientists know this. Thcg have information that shows how organisms live and die. We are no
different than the bacteria that die from overPoPulation, waste, and competftiveness in a culture dish.
[For that matter, we are faced with the fate of the dinosaurs, which died from their inabihty to a&apt

quicug to changing environments.

Our tcchnologg is causing social changcs at a tremendous rate. | he destructiveness of
modern weaponry has outPacecl our social abi!fty to cooperate. Scientists and engineers have a
!’n’story of coopcration on their side. They can be the vanguard of a total international movement to

save l'lumanitg. I]C tlﬁeg do not, our lease on the future may be unrenewable.

The great scholar Alfred North Whitehead delivered a series of lectures in 1925 in which he

wamec‘ us OF the Aanger O]C non~cooperation‘

”During the past three generations, the exclusive direction of attention has been a
disaster of the first magnftucle. T he watchwords of the nineteenth century have been strugg|e
for existence, comPctitior\, class warfare, commercial antagonism between nations, and mi!itary
warfare. Tl‘l@ strugg|e for existence has been construed into a gospel of hate. T‘lowever,
successful organisms are those that modhcy their environment so as to assist each other. A

sPecies of microbes that kills the forest also exterminates itself.

|n the historg of the world the Prizc has not gone to those spccies which spccialized in
methods of violence, or even in defensive armour. |n fact, nature began with Proaucing animals
encased in hard shells for defense against the ills of life. |t also cxpcrimcntcc[ with size. Put
smaller animals, without external armour, warm~b!oociec{, sensitive, and alert, have cleared these

monsters off the face of the earth. Also, the lions and tigers are not the successful sPccics.
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There is sometlﬂing in the ready use of force which defeats its own object. |ts main defect is

that it bars coopcration.

Everg organism requfres an environment of Friendship. The Gospe! of Force is
incomPatiHc with a social life. (16:259)

Humans would fare much better if we follow the lessons of nature. Cooperation and a moral
use of our non-neutral tec}mologg are the key ingredients to the success of the human organism‘ I
contend that scientists can teach us this lesson, that the scientific ethic is the doctrine that should be
embraced, and that engineers and other tcchnologists can be the agents of success. |n either case,
scientists and engineers who insist upon remaining neutral are, in effect, unethical. As Malcolm X

succinctlg statcc], “Iicyou are not Par’t of the so!ution, you are Part of the Problcm.”

“It does not requirc a clever brain to c/estroy life. In
fact any fool can do that. PBut it takes brains —and
extraorc//narf/y brilliant brains to create conditions

for human hapfoincss and to make life worth /iving.”

~ Kwame Nkrumah

Speeclﬁ at the Acac{emg of
Scicnccs, Accra, Ghana

November 30, 1963

“Fcop/@ whose lives are affected Ey a decision must
be Part of the process orcarriving at that decision.”

~John Naisbitt
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Avre Neutral Scientists’ [ thical?
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