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InTrRODUCTION

ECENTLY there has been some interest in the
question of the social respousibility of engineers.
A series of articles and letters to the editor ap-
peared in the early part of 1938 in Computers and Auto-
mation® which dealt first with whether a journal such
as Compulers and Aulowation should publish articles on
the social responstbility of computer sclentists, Then
specific topics such as the paossibility of the destruction
of civilization duc to some component fatlure in the com-
puter linked to a missile-warding radar network were
treated. A serics of viewpoints has been presented rang-
ing (rom conscientious objection to working ou a com-
puter systemm that might be used for destructive pur-
poses at one end of the scale, to a viewpoint of no con-
cern with the use of one's work at the other end. My
interpretation of these discussions is that people are
arguing about the implied hyvpothesis: there is a danger
to the existence of our civilization because social institu-
tions have too long a time lag 1n making adjustments to
utilize the latest technological advances wisely.

This apparently sudden interest in the social responsi-
bility of computer scientists was preceded by a long and
fluctuating development of concern for social responsi-
bility in science and engineering. Meter has reviewed Lhe
status of social consequences of scientific discovery and
has made specific reconumendations concerning the so-
cial respousibility of administrative scientists.” Layton
has studied the history of the idea of social rezpensibility
in the American enginecring profession.® Rothstein has
discussed some of the deeper philosophical aspects of
these problems in his book.? The Western Joint Com-

t {BM Corp., San Jose, Calil.

t Readers and Edit«)r's Forum, “Curse or bleszing?”
and Automalivz, \«ol pp. ¢-10; January, 1938,

rE.C. Berc "Coorwcrmim in horror,” Compulbers and Auie-
mation, vol. T, p. 3 Februa ry, [958,

1A A Burks ([), W.oOR Pickf‘riﬂ; (I, and Editor (II11), “Dea-
struction of Civilizcd existence by automatic computing controls,”
Computers and Autom ;,ovol. 7, pp. 13-14; March, 1953,

i.. Sutro, *Comments on ‘Destruction of civilized exiztance by
automatic computing controls,’'” vol. 7, pp. 6, 31; May, 1938,

i Editor (I, 111} and Fzaders (II), “The social responsibility of
computer scientizts” Computers end Automntion, vol. 7, pp. 6, 9;
April, 1938,

5 "Ballot on discussicn of social reapumlbiht» of compurer sci-
entists,” Compulers and Automation, vol. T, p. 6; May, 1938,

Later resuits, vol. 7, p. 6; July, 1953.

¢ N. Macdonald, “An attempt to apply logic and common sense
to the social responsnhi ity of computer scientists,” Compulers and
Automation, vol. . 23-29; May, 1938,

Contputers

Di:cu-ﬂon “Lociu Tor front doors vol. L2 %ligu:t 1038

TR, L. Meier, “Analysis of the social QOII\EQ\JE"ICE‘%: of scier
discovery,” Admer. 7, Phys., vol. 23, pp. 600-613; Decemsber, '9\7

S E. Lay ton, “The American engineering profession and the idea

of social respomihi itv,” Ph.D. dissertati on, Univ. of Calif. at Los
Angeles; December, 1956.

* J. Rothstein, “Communication, Organization and Science,”
The Falcon's Wing Press, [ndian Hills, Colo.; $9353.

puter Conference at Los Angeles, Calif.,, May 6, 1958,
conducted a panel on “The Social Problems of Automa-
tion, ™o

The various viewpoints appearing in Computers and
Automation present an uncoordinated distribution of dif.
fering ideas. The views of the 1958 WJCC panel have a
certain amount of coherence. It would be desirable to
find a straightforward way for an individual or engineer
to determine his responsibilities in this area. The ideas
which [ am about to develop are hypotheses brought
forward for the purpose of obtalning discussion on this
unportant subject. At this stage, they represent my own
personal views and are not to be construed as represent-
ing a policy of my employer. I would have preferred to
have this paper follow a historical analysis of this prob-
lem of the social responsibility of engineers so that 1
could be sure that [ am not repeating the same mistakes
made in previeus periods of interest in the subject. Per-
haps by next vear we will have a sounder base to oper-
ate from in discussing the subject of the social responsi-
bility of engineers.

Distixcrion BETWEEN THE SOCIAL RESPONSIBILITY OF
Cirizens 1N GENERAL AND THAT OF SPECIALISTS

In a demacratic nation such as the United States, all
citizens have a respousibility to keep aware of the major
problems of our country. This is necessary to be pre-
pared to make wise decisions in electing public officials
and in veting on basic policies. Specialists such as en-
gineers and scientists of course share this hasic responsi
bility with all citizens. T maintain that specialists have
an additional responsibility beyvond that of the citizen
because of their special knowledge which is not readily
accessible to the [ayman.

WrAT Soc1an RESPONSIBILITIES DO ENGINEERS
AND ScreNTtisTs Have?

In the long run, technology 15 undoubtedly making
changes in the organization of our society. We cannot
expect enginecrs and physical scientists to become
sociologists, However, we can expect engineers to ask
questions and urge that appropriate social scientists
study the social problems related to their work. Each
scientist or engineer can ask himself where his own spe-
cialty fits in the development of devices or new knowl-
edre which may affect social organization. Then he can
speculate as to what problems might come up in the fu-
ture due to the application of his work.

1 H, T. Larson (ci*mrman} H. D. Lasswell, B J. Shafer, and
C. C. Hurd, “The social problems of automation,” panel discussion,
Proc, H"JCC, pp. 7-16; May, 1938. {AlEE Pubiication T-1070
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This may be a further stage in the development of the
last decade in which it has become popular to use human
factors engineering studies directed by psychologists to
determine if proposed electromechanical devices requir-
ing human reading or manipulation are consistent with
the way human beings function. As our industrial soci-
ety becomes more complex, it may be necessary to ex-
tend this concept to “social factors” studies where the
engineer calls in sociologists to investigate the social
effects of applying his new knowledge or devices.

At this stage the engineer’s responsibility may be to
see if there {s someone or some group studying these
problems, and if there is not, he can recommend to the
appropriate agency that such a project be undertaken.
In this way the engineer can shorten the time lag be-
tween the introduciion of a new technology and the ap-
preciation of its social consequences. [ have noticed that
even specialists sometimes {ail to recognize the division
point between their domain and that of other specialists,
The important thing here is to obtain the advice of the
appropriate specialists, instead of just relying upen our
own ideas and feelings.

A CuarEcKiNG CHART 7O AID THE ENGINEER IN
DEVELOPING SocCiaL RESPONSIRILITY

Let us construct a chart to outline the factors in-
volved in determining what an engineer’s social responsi-
bility should be. Such a chart is shown in Fig. 1. Start-
ing in the lower left-hand corner, there is a box to write
in the “Engincer’s Special Work.” To the vight appears
a box for the “New Knowledge and Devices” which may
result from the work of the enginecer.

The next step is more speculative, namely the listing
of “Potential Social Consequences™ in the third box.
The next box, “Find Expert Advice,” is for statement
of the problems that the potential sociud conscquences
indicate as requiring investigation by social science ad-
A sample of the principal fields of science ad-
visors who might be conaulted i1s listed with boxes for
checking to sec 1f they are needed on this problem. Some
engineers’ special work may lead to problems of a bhio-
logical or medical nature, while the work of others may
require the aid of psychologists or social scientists,

After preliminary contact has been estahlished by the
engineer with the required science advisors, the engineer
must determine how far he will go himszelf in taking
action, In the box on theright, four different magnitudes
of action arc indicated. The engineer may frod all he has
to do is to inform the appropriate social scientists about
the problems, and they will pick up the responsibility
from there on. In other cases there may be no funds to
support the social scientists, and the engineer may feel
it is his responsibility to campuign for appropriation of
funds to support social science projects or to convince
industrial management to include social scientists on
their staffs.

I claim that the engineer, who does not have much
spare time because of his basic engineering work and

VisOrs.
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Fig. 1—A chucking chart for analyzing the social
responsibility of engincers and scientists.

his family respousibilities, can find short cuts to under-
standing the social implications of his work through de-
vices such as the checking chart of Tig. 1. T have faith
that the engineer can fulfill his social responsibility to
help utilize the results of his work in keeping with man-
kind's highest aspirations.

To fulfll his social responsibility the engincer must
understand that it is & responsibility he shares with
many people both inside and outside his profession. He
may not need to devote a tremekious amount of time
and energy to the social implications of his work. The
key to success lies in developing a fruitful perspective
of the relationship of his work ta the society in which
he lives,

A Savieee Usi or taE CHECKING CHART

Consider an engineer working on the problems of data
communication in connecting remote stations to a cen-
tral computer. This is entered in the first block in Fig.
2. A successful solution to the data communication
problem might result in a universal credit system, where
every store, airiine, doctor’s office, race track, stock ex-
change, etc., would have terminal sets which would
make transactions when the customer’s coded credit
card is inserted in the set. This would eliminate the need
for money for most transactions. This new device is en-
tered in the secend block in Fig, 2.

Then we go on to block 3, “List Potential Social Con-
sequences,” such as:

1} The elimination of money might mean there would
be no more armed robberics, which would be a step
forward in the development of civilization.
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Fig. 2-—A sample use of the checking chart.

2) The universal credit systemn might permit a
shorter working week in sales and business ad-
ministration work, permitting individuals to de-
vote more time to creative hobbies which would
enrich our community life.

3) New problems might arise such as gangsters in-
venting a new mancey system to finance illegal ac-
tivities.

4) Police measures lnstituted to suppress the under-
world gangsters might interfere with groups worls-
ing on important social problems. For example,
some public ofiicials might be vielating some of the
provisions of the United States Constitution by
diseriminating against some ninority racial or
religicus group. People in the comnunity involved
might feel like contributing a few dollars each to
hire a lawyer to look into the case, These people
might be afraid to contribute to this impertaut
cause when the accounting system would keep a
record of each transaction. How do they know
whether some future official will be able to dis-
tinguish between supporting a legal test case to
protect the Constitution, and supportivg sonw
subversive activities? In such a situation the ex-
istence of this universal accounting system might
inhibit people from protecting our constitutional
government.

The next step for the engineer is to find expert advice
to evaluate which of the potential social consequences
pose real problems that won't just solve themselves in

the natural course of events. It would be desirable if we
engineers could just refer these questions to some agency
such as the National Science Foundation (NSI7) for
consideration. At present the NSF has a limited repre-
sentation from the social sciences, so the engincer may
have to find appropriate experts wherever he can. To
assist the engineer in finding advice, [ have listed some of
the more obvious classifications on the checking chart
under the principal categories of biological, psychologi-
cal, and social science, At present the potential science
advisors can usuaily be found on the staffs of nearby
colleges or research institutes. In this case I have
checked the boxes opposite the relevant categories in
this sample case.

Infor .nn.l discussion with these expert advisors results

in a restatement of the problems as follows:

1) How can we provide protection for individual free-
domnt in a more complex society where new technol-
ogy such as computer-data communication systems
peruiit a centralized accounting system covering
all financial trunsactions in the community?

2} Are tiwere simple lezal means and technical char-
acteristics of a computer-data communication sys-
tem which permit safeguards to prevent potential
dictators from scizing control of the system as
maans of gaining control of our country?

These questions as now restated are guestions of im-
portance to all citizens. The social scientists and the en-
gineers both have additional rcspons?bihties over and
above their basic responsibility as citizens. However, the
citizeus at large have the busic responsibility of provid-
ing for financial support of such studies, The extent to
which the engineer is responsible for taking action on
these nutters depends upon the state of developnient of
cch proiects,

On the checking ¢ "h art I have shown four degrees of

action the enginecr might take:

1) Inform: It
foundations there exist social science rescarch proj-
ects adeqguate to study the problems, the engineer
may discharge his social rc’-‘.nousibility by simply
mforming these so

sOCTL SUICNCe e

xnu\h governent agencies or private

cial scientists about the poten-
tial technological changes that mav result from
his work, In some cases an engineering research
organization, in order to protect its proprietary
imerests, may pr"ff‘r to hire social science con-
sultents instcad of releasing technological data te
outside stitutions.

2) Discuss: [f the social science consultants are avail-
able and are firanced, but do not have sufficient
understandi r1g of the tu‘mGlog,y mnvolved, the en-
gineer mﬂ, have to organize discussions with the
social seientist in order to pass enough of his spe-
cial know cdge on to the people otherwise qualified
to investigate these prohlems.
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3) Propose: If there are insufficient social scientists
available and the funds available are inadequate
to support such research, the engineer may find 1t
necessary to propose new appropriations and
scholarships through his company, the existing re-
search foundations, or through government agen-
cies.

4} Campaign: If the agencies having the power to
allocate funds for the study of these social prob-
lems fail to act, and the engineer is convinced that
the problems will soon be urgent, he may have to
plan stronger action such as campaigning to get
political groups to pick up the preblems. He may
have to carry his campaign directly to the people,
if the political leaders are insensitive to his pro-
posals.

MAINTAINING A PERSPECTIVE

In his specialized engincering work the engiueer has
acquired through education and experience the por-
tions of basic science that are most vseful in his particu-
lar engineering assignment. The human needs on his job
assignment usually have been evaluated by other people
so that the human needs have already been translated
into engineering objectives. To fulfill his role as #inter-
preter of science in terms of human needs,” he needs
some more direct contact with both science and with
human needs. He can read such magazines as the Sci-
enttfic American, which has popular articles on all levels
of phenomena, as a way of keeping abreast of develop-
ments in science. To obtain a more direct contact with
human needs, ke can participate in a local church =ocial
problems study group. In order to develop 4 hetter un-
derstanding of the business world in which the results
of his engineering work are used, he can read & magazine
such as Fortune. He can develop a better perception of
the social effects of science on a world scale by following
the activities of the United Nations Educational, Sci-
entific, and Cultural Organization (UNESCQ) by read-
ing one of their bulletins such as the quarterly Tnipact of
Science Upon Socieiy. The technical societies such as the
AIEE and the IRE might eventually develop a monthly
one-page abstract of significant articles relating to the
social consequences of new technology,
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CONCLUSIONS

Recent articles and panels on the social problems of
computers and automation are a healthy sign that some
engineers are developing a perspective of how their spe-
cial field relates to the activities of mankind in general,
Engineers need seme kind of a framework to present an
abstract but meaningful view of human activity to
which they can correlate their own work.

A checking chart has been developed to assist the en-
gineer in tracing the potential social consequences of his
own work. A table of major sections of the bislogical,
psychelogical, and social sciences is included te assist
the engineer in selecting expert advisors.

In a democracy all citizens have a responsibility to
keep aware of the major problems of our country. 1
believe that specialists such as engineers and scientists
have an additional social responsibility because their
knowledge is not readily accessible to the layman,

[ believe that the engineer can carry out his social re-
sponsibility primarily by being concerned with the ques-
tion: Are qualified experts investigating the potential
social problems that might result from the engincer's
work? The engineer can usze the checking chart de-
veloped in this puper to assist in arriving at an answer
to the question and in determining to what level of ac-
tion his responsibility should extend. He shares with
other specialists the responsibility for seeing that these
problems are being studied and that provisions to inform
the voters are made in our socicty.

I do not sugvest that the engineer should be responsi-
ble for solving the social problems related to his work.
The engincer’s responsibility is more of a coordinator to
alert the people of our country to the status of our cov-
erage of the problems. If the engineer finds that a social
problem relating to his engincering work is not being
adequately investigated, he has a rezponsibility to refer
questions to management, social sclentists, government
agencies, and to the citizens at large to stimulate the
investigation of such problems.
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