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"PRELIMINARY CONS IDERATIONS IN REGARD TO THE SOCIAL RESPONSIBILITY
OF ENGINEERS"

by
Frederick B8, Wwood, Ph.D.

Thelbbject of thls paper 1ls te examine the history of
electromagnetic theory preparatory to the consideration of
some partlcular engineering problem involving the appllication
of the theory to the reeting of human needs, From the begin-
ning of this study it has teen apparent that the application
of physical theory to the meetlng of human needs brings ebout
relationghips between rany flelds of endeasvor. The physiclsts
and riathematiclans nmake advances, In knowledge of the laws of

phrsics. The englincers utlllze rescarch of the physlclst

and rmathematician to develop new inventions which are poten-
tially able to meet human needs. Then, 1if suitable, econonle,
political and soclal condltlons prevall, part of the people

of ths commmnity provide the financial backing needed to pre-
pare the factorlises and production tools, another part of the
community cooperstes by performing the labor necessary for the
productlon of the new invention. Othsr portions of the conm-
ity psrform thelr share In the project through vsrious sor-
vice aﬂd distribution functions. Soclal Institutions are de-
velopad to facllitate the co¥peration of various gectlons of
the community.

Prelimlnary examlnation of the history of elsctromagnetic
theory reveals a magznificent serles of advances in our under-

standling of the basic laws of nature concerning electricity



and magnetism, A series of great inventlions énd design achieve=-
menta followed the advances In physlcal theory. The introduc—
tion of tﬁese new lnventions 1inltlally brought cultural values
to sections of the community which otherwise could not afford
them, Then along with the benefits of the new Inventions came
various difficultles which reguire that sdjustments be made

in the exlsting soclal institutions, 8o that the different
sectors of the comrunlty can easlly cobperate in the common
entérpriae of utilizing the work of the basic scientists'and
the engineers for the comnon good, Most soclal instltutlons
have orderly procedures for gradual change through which neces-
sary adjustments to changlng conditions can be made,

The procedurss for change appear to have been inadequate~
ly used or lmproperly used in recent times in BEurope and the
United States so that inventions of great potential benesfit
to huwanity have been lnadoquately used or used primarily for
destruction, The same radlo which has improved the corrmni-
cation faocilitles of the world and has brought rusle, plays,
news, and many other types of programs to people who could not
go to the coucert hall or theater, has also been used by dema-
gogues to organize great masses of people into fasclst organi-
zations. Zven though fasclsm has been militarily defeated,
the geeds of dlssension upon which demagogues thrive exigst in
America and elsewhere 1n the world,

I

There seerns to be a general feeling of unsecwrlty that



drives each group to grab what it can. After.a few groups 1in
soclety have selzed what they can wilthout regard to the inter-
ests of others, additlonal groupns reludtantly abandbn thelr
provious high principles and look strictly after their own in-
teresta, Thls appears to be leading to stronger and more in-
soluble conflicts instead of leadling to cobperation among all
groups,

‘Today the situatlon looks very sad in the United 3tates,
Labor groups are becoming more dlssatisfled, Reprssentativas
of capital are talkling of leglslation to curb lsbor, This
appears to make labor more irritated, The situstion lsads some
pecple to look for scapegoats, such as "blg business" or "the
reds”, Thia unrest shows up In many other waye, The divorce
rate 1s up to a polnt where after dlscounting esorme of the ab-
norriallties due to the war, 1t ls estimated that one out of
every flve marrlages terminates in separation or divorce., It
18 estimeted that one out of every ten persons In the United
States wlll nced psychlatric caro some time during their life-
time. A few englineers and phyzlcists ere questioning the value
of thelr work under the present soclal c¢ornditions,

To some people the présent situatlon requires irmedlate
action to golve the tremendous sogial problems that face our
eivilization, A few englineers are golng as far ag sbandoning
englncering defign work to devote thalr full time to soclal
and politlesl problems, The ultimats benefit to socclety of



people trying to solve social problems, whose tralning is al-
most devold of any semblance of soclal sclence, 13 somewhat
questionable, Even though the number of such englneers 123
statlstically small, it is e significant sign of a growing
lack of confldence in the socianl institutlons of our country.

This growlng lack of confldence in our soclal Institu-
tions may bear some relation to discrepancies between what the
enginesr learns durlng hls educatlion and what he finds in busi-
practice, The two most obvious focal points of trouble appear
to be the Hebrew-Christian tradition of ethics and the sclen-
tifie ﬁethod. The way In whilch these principles appear to be
involved is the contradictory way in which they are only par-
tially applled to buainess practice go that doubts are aroused
as to elther the validity of our buslnsss practlice or the
valldity of Hebrew-Chrlstlan ethics. Provided that vocabulary
differences are properly undsrstood, no serious conflict de-
velops between the princliples of Hebrew-Christian ethics and
the sciontific method, This appears to throw added welght to
the questloning of the soclal institutlions of our industrizal
¢lvilization,

Under these conditions it 1s necescary to develop s per-
apectiﬁa that will allow one to study physical sclence without
onats enthusissrs being noutrallized by the confused state of
our elvillzation, To achleve thils 1t secomsz slmplest to start

wlth an analysiz centered around some branch of physical science



such as electromagnetlec theory, wﬁich within éertain limite

is wsell verifled by experiment, Thils can start with an ex-
amination of the methods of verifiecatlion and process of appli-
catlion to human needs. 1t appears ilmportant to examine the
historical relationshlp of electromagnetic theory to other
fields of sclence,

To ﬁromptly achleve a sultable perspective, it is neces-
gsary to make some assumptions without detailed analysies, This
procedure can be used with cautlion provided procedures are
uged which provide for the future correction of erroncousz as-
sumptions, To stert with, let us assume that the sclentific
method 1z the best method of learning the laws of noture by
reason of experimental verification, But we must not claim
that the exsasct procedures of t{he sclantific method as used in
physies in ths study of electrcmagnetic phenomenz can bte ap-
plied directly to soclal phencriena, There are differencss in
detall regquired by the kind of phenomena belng investigated,

To the extent that enginsering has bsen done in a manner
consistent with the sclentific rethod, great advances have
been rmade in developlng equipnent for satisfying human needs,
e may consider the engineering method as the best way of in-
terprating and applying our knowledged of the laws of nature.

Now we core to the questlon of ethice. Shall we accept
or rcject our tradltion of Hebrew-Chrlstian ethices? It appesars

that the rejoction ¢f these principles leads to dlsastrous



vesulte as evidenced by the history of Pascism in Italy, mili-
tarism in Jepan, and Nazlsm in Germany., The baslc principles
of Hebrew-Christlan ethles aprear to have been incorporated

in theory into 3ovlet ethics,.ﬁut have not been fully realized
in practlice 1n the Soviet Union, dus to a tremendous fear of
attack from thelr ensmies. With due recognition of other re-
ligious traditlonz which shere In part the concepts of our
Hebrow-Christlan tradition of ethlce, it appears that this tra-
dition of ethics as 1t may be extenrded th%ough celentific re—‘
sesrch is rost worthy of our support.

Having accepted the seclentific methed, the Hebrew-Chris-
tian ethles and the englneering method does not necessarily
mean the absoluts rejection of eveorything in conflict Qith
these. Defore proceeding further it seems desirable to examine
the englneerlng method to see how it can be adapted to estab-
1lish cobperation and confidence so0 that speclalists in particu-
lar fields of sclence may enthusiastieally pursue their re-
search work with confldence that the problems relatsd to the
utilization of thelr work are belng adequately studled and .
that there are adequate chennels through which the secientific
knowledge diacévered to date will be used to meet human needs.,
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