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Abstract: Considergion is given to the dlemmas faced by engineers if and when
conflicts ari® betwea the individuals sene d socid regonsiblity ard his sgecific
technicdinterests A specialized topic includel with theg is the protetion requirel for
whistle-blowers In general it is assert@ tha creaing a climate in which ethcal
behaviou may flourish shoutl be considere as ore o the mod sophidicated bu also
one d the mos rewarding tasls facing the engineerig federéions Recanmended
adions m behal of IFAC ard othe engireerirg federéions ae oulined. Finally a
warning is given agains extremist attempt o explat ethicd issues in engireering.
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1. THE SPECIFC NATURE OF
ENGINEERING-RELATED ETHICAL
ISSUES

Engineers are dfectal by ethicd problens in an
unusuadway. Mog othea professbns operae within
a framewok of long-standig laws ard reguldions,
or are free b follow the ethicAnorms thd are tradi-
tionally pat of their specialty.

From the ethich point of view, the bed regulated
professian is medicine. It has a vely long tradtion of
ethicd pradice am the Hippocraic oat itsef is stil
binding on praditioners although advancs in med-
icd scierce aml technobgy continuously giw rise to
ethicd dilemma in nove form (Aristatle € al.).
Lawyers are al® pat of a tradtion rooted in artig-
uity, namey the principles & Roman law subse-
guently consdidated into Westem Euopean culture.
The ethic o pedagogy, on the othe hand have
change greatly ove the yearsard na only the @n-
tert but al® the objedives d edwcaion are qute
differert from wha they once were The ealier aim
of edwcation was  prepae pupls as gpropriae to
therr specific roles in society eithe as rule or ruled
in a given hierarchy while preservig the tradtional
knowlede relatel to ths clearly defined role Today
edwcaion is designd to encourag a democréc,
patticipatoly citizenshipg ard to stimulag¢ innovative
credivity. Studentsand children’s righs hae be-
come constituetpars of edicdion ard consequent-
ly the ethichenvironmen of peda@gy has changed
radically. Nevertheless, ettdl rules ard pracedures
are mosty well defined in diverg cultures ard na-
tiond edwcaion systems.

Ethics in the economic sphere are perhap the most
difficult to define becaus o their frequenty prob-

lemdic relgionshp with economt succes Fa this

reason ethics for professionas working in the econ-

omy are nd particulary wel defined ard more
reliance s plcel on lega regulation Pragmatism
ard custon hawe helpel to male this a viabe way of

sdtling differerces ard busines partnes wio find

themselve in conflict usualy arrive & a compro-
mise brokerd by the law.

Ethics in the engineering field are qute diferent
from dl the aove-metioned This is becaus they
are mosty orientael to rathe short-tem reldion-
ships ard in the majoriy of case theg involve
bilaterd person&negotiation Tha mears thd they
hawe a diret or short-tem feedbad basel on direct
human confcts dther as betveen groups d people,
or as betveen groups representig differert func-
tions.

Engineerng ethic ae indee globd and the
credive engineecannd hope o forege dl the cir-
cumstages in which hs invention might be pu to
use The pioduct trangending dl national borders
ard penetring many othe civilizaions will in-
evitably underg@ variows transmutidons o applica-
tion. Undea “product” we understandin this con-
text, ary kind of device, softwae a medium.

2. TYPES OF ETHICA. CONFLICT IN
ENGINEERING

From the point of view of this discussionwe can
define two classe of conflict that invole ethical
consideréions The firg is conflict amang persns of



the same professipnypicdly the gpropridion of
someoe elses idess a invertion. The secondmore
aggressive form of the same s the perodic sup-
pressim o the idea d others thiough misug of
powe in the organizatin’s hierarchy through cor-
ruption o throudh othe means The procedures
requirad for redress n thee case ae mosly well
formulated in countries with constidated legd sys-
tems but the efficieny of such pracedurs is va-
riable ard mudh depend an the generhlevel of
ethicd awarenas i the cuntry corcerned.

We focts hee a the secod group & problems,
thos relatel specifically to the world of engireer-
ing. Theg can be extremgl ddicae aml corcern
both the ethic d creative engineerig itsef and the
latter’s potertial conflicts with financial padlitical,
or ideologcd interests.

Engineess ae creding producs for the long term,
sometims for severd generations Thus they are
inevitably involved with infrastructuresdevices and
materiat thd in ther tum hawe a bng-tem impact
on the envionment on lifestyles ad on other
aspect d society Engirees ae mostly nat inde-
pendent bu are employe by, or contractually re-
lated to, companis thd are governd by relatively
short-tem consideréions typically the neel to pro-
duce aml enhage profits.

3. THE QUESTION OF RESPONSIBILITY

Wher does the reponsihlity of the enginee lie?

This is na only a questio for the compag or

administratie hierarcly to which he is answerable,
but is al® a pioblem tha corcerrs the definable
bordes o what conditutes engirerirg itself. In-

deed it is reasonald © ak the queton: Wha sort

of persa may nowv be definal as an engireer? Fifty

or ahundra years ag it was vely easy ¢ defire the

tradtional engireerirg professions which were

clearly designatd as mechanical electrical chem-

icd and civil. This is ro longe the case The whole

of medical practice is sha throudh with asgcts of

engineerng, while management and the economy

canna be separatkfrom engireerirg either.

Should an engiree be awhigtle-blowa when he be-

comes involved in the desig ard produdion of

environmently dangeous objecs ard materials?
Or of foods ard drugs whos safey is in quesion?

Or of producs thd do nd confom to the standards
of qudity that are claimel for them in the advetise-

ment® O when he knows thd the bes available

versons d a piodud hawe bea sippressed?

How does a engiree read to projgects tha will

creae mas unemploymeftOr what abou his par-
ticipation in progct tha endangeinnocen people
or even whole ndions?

It is moe a less inpossibé © formulat adefinitve
generarule for sud dlemmas the contex of each
problem tend © be highly individual, as is tke per-
sona situation of the engineein confronting it. And
that is indeed the reasa why it is an ethcd problem
ard canna be solvel purey by regulation.

4. ETHICS IN FOCUS

The necssity of dealing with ethics in engireerng

has createl severhinitiatives aml differing institu-

tiond approaches (Penningtan Vann). Mog of the

engineerng federéions as for exampé in ou field

the IEEE o ACM, hawe mdes d ethics ard have
estalished canmittees for deding with ethcd is-

sues Texa Universiy estalished a Néiond Insti-

tute for Engineerirg Ethics (NIEE), of which the
Online Ethics Cente works mosly on the weéb and
is gonsore by the Texa Universiy ard the Case
Westen Resere University Severh othe univer-
sities dfer coursa in engireerirg ethics Delft Uni-

versiy in the Netherland beng ore tha is ou the
USA.

The mah activity of thes institutions is focusse on

edwcaion, cdlecting relevan literature building up

a databasefaefererce casesestalishing contacts
anmong inditutions ard holding cdloquiuns and
conferencesThe stance DIEEE E fairly typical, in

that it excludes specific individud requess from

consider#ion by its ethics commide The stance is
not unreasonableeven if othe ways d operding

alo desere considertion. The Online Ethis Cen-

ter, however, ffers advce fa individuak & well.

5. FURTHER AGENDA

We ned to find a way of proceedng toward a
better-proectal ethcd environmen for engireers.
The firg tak is b extend tk presehpossililities
for consdtation with the relevanh individuak or
bodies On the bass d such consutation, the engi-
neerirg ertity corcernal shoud decide wha kind of
protedion can be dfered or wha alternatie mea-
sures © resole ethich problens mgy be sé¢ in
place It is inportart tha engireerirg entties should
be vestd with the gopropriat powess for ingituting
such measures.



Engineess hae vey influentid and powerfd orga-
nizations © representhem The larges ard best
known is the IEEE IFAC ard severhothea non-
governmentacivil organizaions al® hawe world-
wide networks The® organiztions can creak an
effective bridge betweae thog procedure tha are
regulated by law ard the everydg pradice d en-
gineerirg tha throws y problens o consciece
related to ary specific engineerig task.

It is al® desiral® thd there shoull be a regular
isste d source materiarelating o precedene and
analyshg analogos cases which would imply a
further developmenof the Online serviceThe col-
ledion of data shoull mirror Common Law cases
ard materials bu shoutl be accompani by expla-
naions tha are moe eask assinilable.

The tak is © find good soltions thd are basd on
genera principles ad mission statemerst which
hawe be@ ocodified in a systen o ethicg bu which
are al® abk b take intb accaint the specificiy of
individud problems We hae al® to ke aware of
culturd and economé differences Wha can be
dore in a rich country, with a long histol of a stable
society will be differert from wha can be dore in a
country where povery is thre maja problem Like-
wise the soldions gpropriae o cauntries whee a
high pecentag d populaion has degres in higher
edwcaion ae likely to be diferert from tho® ap-
propriae in countries whee illiteracy is widespead.

On the othe hand when considering lod differ-
erces we shoull alo na overlbok the dfects of
globdization, both enviobnmenthdand in terns o the
sociceconomt impad of product with worldwide
distribuion.

Furthermorein engireerng educton ethics should
be ax importart ingredient na so mud & a se-
parae phlosophy, bu more & pradice relatd to
produd desgn. Ideally, the formuldion of ead de-
sign shoutl hawe built into it questiors corcernng
the possibe envionmental socid and othe effects.

6. SOME FURTHER RECOMMENDATI ONS

Agreemetn is requirel on the persoa whos tak it
should be © initiate apadlicy on ethics Can this be
done for example by the IFAC alon® At what
stagg o the developmenof a policy shoutl our
ideas be negdiated with othe engireerirg organkza-
tions ard non-governmentaodies charterd by the
UN? The proces d consutation ard enforcement
requires vel carefu guidelines which ar flexible

on the ore hand ard concre¢ a the other It will

certainl require sone kind of official or non-official
acceptaneby relatal bodies (in this cae the IFAC)
inside ard outsice the engineergn canmunity. Our
tak will be © highlight the pubicaions as wdl as
the relevabhcas materialtha is avalable in differ-
ent countries & wdl as drafthg the guiddines re-
ferred to in this pape ard elsewhere.

Desirabé adivity would include initiating forums
for discussio ard blackboards for news A decision
would reed to ke made a o whethe the stould be
broactag in the foom of a web-#e a al printed.
We shoull also investigat the possilility of estab-
lishing relaions 1o grarn issuirg bodies and founda
tions The autho has prevousl drawn atention to
thee maters severhtimes in his capaciy as an
IFAC membe (Vamaos ¢ al., 1981; Vamos 1986
19873 1987h 19913 191b 191c 1999).

His recanmendéon has includel a cdl to the IFAC
sda up a smd group o volunteess wio can ouline
the nex taslks thda need to ke tackle in the field,
estallish conacs with othe organkatiors dealing
with the same pmblem organke a workstop to
assembt ard analge the experiese gaind so far
and stimulae furthe work.

Againg this badkground dl engineerirg organia-

tions should be able ¢ appr@dc non-governmental
ard othe interndiond organiaions a founddions

for more substatial financial sypport NSF has
sypported sone activties in this field ard the present
brief of the Open Sociey Foundatin is certainly

compdible with initiatives sut as these.

Finally, exaggertion of the problem can be jug as
dangeous as swephg it unde the carpetAggres-
sively pursued professionaly dubiots clains can
discredt well-meanirg efforts © focls an ethics.
Pditi cd forces the tablod mas mediaard people
seekirg pubicity for themselve ae ap to explat
the anxigies d the less edgatedl massesThis can
be detrimenthfor scierce am progres n general,
ard may diminish the credilility of professional
engineerng in tre eyes d the pubic. We have
alread/ seen severhattemps © stop innovations
that promie a béter ard healthie life for many.
Pditicd conservatim ha alwa fdled in the long
term bu it has nevertheles manage to appy the
brakes for whole ndions in sone case for several
hundral years And tha is anothe reasm why the
tak of formulating ard enforcirg ethcd behaviour
should be in the hand o the egineering federa-
tions themselvesdiondly ard internaionaly.
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