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Introduction

In spise of the relatively recent emergence of phil-
osophies of technology, an impressive diversity of
approaches has already developed in general, one
can at least say that, not surprisingly, analytic
philosophics of technology tend to reflect the char-
acreristics of the predominantly empiricist-posigv-
ise praditon they inherit Hence, for example,
given this wradition's well-established suspicion of
speculative systems and extra-scientific claims, its
philosophers of technology tend 1o look first
toward actual, or ceal-world technological issucs
and problems and eschew evajuations of any-
thing like technology wgg guch ? Also, given their
wradition’s long-standing preference fer scientific,
or at least science-like modeis of knowledge, ana-
lytic philosophers of technotogy usually take the
scientific basis of modern technology for granted
and concentrate on the ethical gvaluation of the
application of scientific knowledge in technology
and by technologists Continental philosoplies
of rechnology, on the other hand, tend to reflect
their wadition’s long-standing suspicion of enlight-
enmet conceptions of reason and of the scientistic
and utopian attitude roward technology t which
these conceptions Bave often led As a result, con-
tinental philosophics of sechnology frequently
display considerable wlerance for helistic and
extrawsciengific evaiuations of technological phe-
nomena, and they rarely make a point of sharply
distinguishing questions of the logic and facts
of technology from questions of its value and valu-
ation. All of these generalizations, however, are
fuitty high-level abstractions, and none of them
capture adequately the plurality ol actual positions

Maoreover, as the foliowing selections make phin,
not every phitosophy of rechnology (e g, those
inspired by classical pragmatism or by 1ecent femi-
nism) is easily classified under either the amalytic or
continental label
Analytical philosophy of technology is exempli-
fied by the selection from Mario Bunge A former
physicist and disciple of Karl Popper whose
writings reveala substantial commitment o genesl
systems theory, Bunge fias been a vocal participant
in the so-called Science Wars altuded to in the
previous section He is a passionate opponent of
Romanticism and of anti-technological artirudes in
philosophy pencrally and i also a severe critic vl
social constructivist and hermeneurical approaches
to technology specifically In order to show ihat
rechnology, when propetly concepiualized, is oot
by nature “soulless, aphilosophical, or even anti~
thetical to philosophy,” Bunge deseribes the rela-
tions between technolegy and philasophy in tesms
of inputs and ourputs {which is itseli, of course, i
technology-influenced terminology). On the outpui
side, he notes that technology suppiies system-the-
orerical ontologies (ie, conceptual systems of the
natute of scientifically knowable objects lke the one
Bunge himself has produced in a pulti-yolume
weatise) Technology, he adds, has also, and luss
fortunately, given us the phiiosaphy of pragmatism
Asa discipie of Popper, Bunge is critical of pragnt-
tism, at jeast as he anderstands it, but he admits it 18
clearly one of the majoy phitosophies of the moderd
world (For a much more subtle and gyvorable wsti
mation of pragmatism, sc¢ the article by Heelan and
Schulkin in the previous section, chapter 13)




1n the sejections fiom various introductory notes
his famous The Techuological Secicry, Jacques
fu] makes it plain that his approach to technology
“Jues not proceed by way of empirical descriptions of
technological problems, rechniques, and practition-
irs, Indeed, be sugpgests that such an approach will
neveratriveatan adequate conception of what tech-
nojogy is and how it funciions. Only a characieriza-
ton of ‘the real mature of the technological
phcnomennn” as 2 whole can shed Hght on its actual
ind pervasive - and, fe thinks, also fundamentally
gnﬁgcrous _ effect in the contemporary world One
especiaily provocative aspect of Ellal's appsoach,
hewever, is that although it clearly exemplifies the
global, or holistic outlook one expects from contin-
eneal philosophers, he explicitly denies that this
makes it either specalative or evaluative His ap-
proach, he insists, is entirely “deseriptive 7 Not
only does he clim to defiberately avoid offering
sthical and aesthetic evabuations of rechnology,
he accuses those who read him as promoting a nega-
tive or pessimistic picture of technology as them-
selves simply reacting on the basis of their own prior
(and extia-descriptive, ractaphysical”) value com-
mitments Moreover, he argues that when critics
accuse him of going beyond mere description in
referring to “technology” itself as if it were a real
phenomenon instead of, at best, a sociological ab-
straction, that simply reveals their commitment
{tommen especially among non-continental phil-
osophers) to methodological individualism  Philo-
sophical “description” of technology cannot mean
focusing only on individuals and their practices,

because socicty is not simply the sum of actions of
individuals, but has a collective 1eality Without a
proper account of this extra-individual character of
the technological phenomenon, one will never
understand its “deterministic”’ power in contem-
porary life and will therefore underestimate the
extent to which we are currentdy deprived of our
freedom by it

Kristen Shrader-Frechete’s well-known entry
from the Eneyclepedia of Ethres presents a clear
summary of what is perhaps the most popuiar
philosephical treatment of 1echnology - indeced,
one that is widely supposed to represent philosophy
of rechnalogy’s only task — namely, that of ethical
evaluation As Shrader-Frechette points out, there
is considerable ovetlap berween philosophers and
non-philosophers in this area For exampie, ques-
tions of the political and social responsibility of
engineers and scientists, as well as risk-benefit ana-
lyses of technological projucts and systems, are
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major concerns of poliey scientists as well s (espe-
ciafly) analytic philosophers of technology

In his essay, Flans Jonas resembles Bl in pre-
senting an unabashedly holistic account of the
irreversibility and inevitability of technological
change; but uniike Ellul, he combines this account
with ap appeal to shoulder the “cosmic task” of
establishing ethical imperatives responsive to this
change Jonas distinguishes berween the *formal
dynamics” and the “gubseantive content” of tech-
nology. Formally, he argues, modern technology
differs from premodern technology insofar as the
former is “an enterprise and process,” where the
latter was mose of “a possession and a state " Jonas
stresses the fact that because modern wechnology is
driven by consciously developed plans and idens,
its innovations tend to build upon one another
sequentially and spread rapidly acioss the globe.
In this way, a concept of technelogy a5 involving
genuine progress - @ Copcept in which invention
and change are understeod as bringing about con-
ditions of life that are superior to those of the
present or past ~ replaces the oider idea of using
echnotogy to reach an accommodation with a
static and stable natural order Today, observes
Jonas, the oider “unilinem™ idea of knowable but
fixed cnds and accommodating means, according
to which good theory always precedes successfui
practice, has been yeplaced by a “circular” one
Seience and technology have become inseparably
intertwined  {cf  Latow’s aeference 1o Hrech-
noscience”), and technological innovation i5 now
just as likely to suggest new goals a3 advances in
scientific knowledge Jonas sees the inherent “rest-
lessness” of modern science and technology as
feading 10 the disastrous sisuation where the sheer
process of production and alieration of objects and
objectives itsell becomes the end of life, thus
threatering any substantial and extra-technoscien-
sific iden of what we are like and what life is for
Hence, our most urgent philosophical need is for
an cthics of averting disaster — an cthics that en-
courages a world in which diverse images of hu-
manity and the quality of life legitimately conterd,
and people in power are as little beholden ag pos-
cible to the interests generated by technology Yer
one must ask, says Jonas, echeing the o oblemn
Plato’s philosopher king faces in the Republie,
Book 7 (see chapter 1), what the role of the phil-
osopher can be in such a world, and one must
consider the incevitble compromises that a well-
meaning person will have 10 meke in order 1o be
effectively involved in public policy-making
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ten considered soulless,
al 1o philosophy This
af technology

Technology is of aphiloso- philosephy of technology related to but distina
phical, or even antithenic from the philnsophy of science
paper contends that guch an image
is erroneous and that:
1 Far from being aphilusnphic-.ﬂ, let alone ant-
philosophical, rechnology 15 permeated with
some of the philosophy it has inherited {rom
pure science along with seientific methods and
theories — 45 exemplified by its reliance on the
philosophica] principle that we can get Some
knowledge of reality through experience and

and even improve ofl it

Tasks of the Philosophy of Technology

The concern of the philosophy of technology - on¢

of the under developed areas of philosephy — is the
investigasion of the philosophy inherent in tech-
nology 4s welt as of the philosophical 1deay sug-
rested by the technological process Some of the

: of techaology

typical probiems in the philosophy

are these: (a1} Which ch

reason,
3 Far from being philusophicnlly passive or ster-
ile, wechnology puts forth a number of philo- logical knowledge share with scientific knowledge,
sophically significant theoties, such a8 and which are exclusive of the former? {b} In whit
automata theory, and important {though per- does the ontolefy of artifacts ditfer {rom that of -
haps mistaken} philosophical views, such as patural objeets? (€) What distinguishes 2 techno-
pLagmatsm logical forecast {rom 2 scientific forecast? {d) How |
3 Far from being ethically neutral, Bke pure scir  are rule of thumb, technotogical rufe, and ¢
law rehted® (¢) Which phil(}sophicnl

ence, technelogy is involved with ethics and
and which a blocking, role

wavers herween good and evil

In other words, this paper proposes
a phéiosuphicnl japut and 2
er, part of the

play 2 heuristic,
nological research? (f) Diocs pragme
for the theoretical richness of'tcchnolog}? (
are the value systems and the ethical nerms 1~
nology? (h) What are the conceptual relations be
and the othet bmnchcs-'ﬂf_

he thests

that technology has
phiiosophicnl output and, moreoy
latrer controls the former chis is true, then
is not cut off from culture nor is €23
detachable past of culture; rechnology is instead a
major organ of contemporary cutture This being
so, the phifosopher must pay it far more aLtention
than before; he should build a fully developed

yween  technology

contemporary culture?
Where arc we 1o search

components of technology? Clearly not among b

products of rechnology — €ars drugs,
5 of technological warfare
gicalitems the ant-te
ted with Wem
¢ echnoloZd

Lapning

technology
for the philusuph ]

tients, or victim
el Technology, ed ;ue;zbfmtthc‘only tcchr'mio :

nological pluiosuphcr is acgual
scarch for philosophy amons theides?
- in rechnological research and i the p

£rom The History of Philosophy &
George Bugliayeiio and bean B. Donef, Urbana: Unl-

versity of Illinois Press, 1979, pp. n62-81, abrid-
ged. Reprinted by permission of George Bugitaretio.
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arch and development We are likely 1o find
them here, a5 philosophy is found in every depart-
gzt of mature thinking Indeed mature thinking is
adways guided {or rmisguided) and controlled (or
whilarated) by methodological rules as weli as by
_ _cplsgcmamgécal, ontological, and ethical principles
' Just think of the problems posed by the design of any
siew product s the relevant scientific knowledge
Soliable, and is it Hikely to be sufficient? Will the new
p_r_bduct e radically new - that is, wiil it exhibit new
emergent proper ties — or will it be just a rearrange-
“mens of existing components? Shall we design the
:prodi.icl 50 15 to maximize performance, social use-
fulness, profit, or what?

* Gince the philosophical components of technol-
ug‘\’ must be searched for ameng technological
ideas, we had better start by recailing what the
tori of these ideas are Morcover, since there is
some uncertainty about what “rechnology” in-
cludes, we should cnumerate the branches of tech-
nofogy as we understand it

Branches of Contemporary Technology

We take technology to be that field of research
and action that aims at the control or transform-
ation of realisy whether natural or soctal (Pure
science, if it is experimental, also controls and
yansforms reality but does so only on a small
seale and in order to know it, not as an end in jisel{
Whereas science clicits changes in order fo
know, technology knows in order to clicit changes )
We discern the following branches of technology;

Phiiosophical Inputs and Outputs of Technology

Material Physical (civil, electrical, nuclear,
and space engineering)

Chemical engineering
Biochemical (pharmacology)
Biological (agronomy, medicinc)
Social Psychological (education, psych-
ology, psychiatry)
Psychusaciological (indasirial, co-
mmercial, and war psychologies}
Sociologieal (politology, jurispru-
dence, city planning)

Lconomic {management science,
operations research}

Warfare (military science)

Conceptual  Computer sciences

General Automata theary, information the-
ory, linear system theory, control
theory, optimization theory, and
s0 forth

This list is not exhaustive, and some technolo-
gists may feel ill at ease with the bed fellows | have
chosen for them. The list is intended to be only
& partial extensionat definition of “technalogy.™
Tt includes the miscellany 1 have cailed “general
technology” because its theories can be applied
almost evervwhere regardless of the kind of system;
we shall sce later in the paper that it constitutes the
great contribution of technology 1o metaphysics
On the other hand, the Hist does not include futur-
ology, because the latter is just long-term planning
and hence is pars of social technology

1 !

Policics
- Qalin
Decisions & cost
conticl
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Figure 1
complated at

Flow Diagram of Technological Process The first stage, scientific research, is oceasionathy missing or
1 scluntific institution — hence the dotred vertieal line The end product of a techmdogical process need

not be an industrial good or a serviee; itmay be a rationaliy vrganized institurion, & mass of docile consumers of material

or jdeslogical gouds, a throng of grateful i flecced patients, oF 2 war cemetery
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Let us now locate the areas of maximal concep-
ruat density regardless of subject matter: there we
must cast our net To this end we must take a brief

lock at she technological process

Technological Research and Policy

A technological process exhibits the stages shown
in Figure 1.

Most rechnological ideas are found in two of
the stages o1 aspects of & rechnological process:
policy and decision making (largely in the hands
of managemient) and research {in the bands of
In any high-grade technological

investigators)

number

search

research. In cither

the solution, for

rruth

of technology

as

process, such as one taking place in a petroleum
refinery, in a hospital, of in an army, MAngers a8
welt 25 technological investigators (but not techni-
cians and blue- and white-collar workeis) employ &
of sophisticared conceptual tools  ~
belonging, for cxample, to organic chemistry or
operations research I they are innovative or cie-
ative, policy malers and investigators will try out
of even invent new theories or procedures . In sum,
technotogy is not alien © theory, nor is it just an
application af pure science; it has @ creative com-
penent, which is particularly visible in the design
of technological policies and in rechnological re-

Consider techrological reseasch for a moment
Methodotogically, it is no different from scientific
ense, o 1eseach cycle louks
schematiealty fike this: {1) spotting the problem;
(2) uying to solve the problem with available the-
oretical or empivical knowledge; {3) if that atterupt
{ails, inventing hypotheses or even whole hypothe-
tico-deductive systems capable of solving the prob-
ler; (4) finding a solution to the problem with the
help of the new congeptual system; (3) checking
example by experiment; (G}
making the required corrections in the hypotheses
or even in the formulation of the original problem
Besides being methodologically alike, both kinds ol
regearch are goul-orientcd; however, their goals are
different The goal of scientific research is truth fos
its own sake; that of rechnotogical research is useful

The conceptual side of rechnology is neglected
or even ignored by those who equate technology
with its practice or even with its material outputs
(Curiously enough, not only ideabist philosophers
but alse pragmatists ignore the conceptual richness
Hence neither of them can be

expected to give a correct account of the philog,.
phy inherent in rechnology } We must distinguish
the various stages 01 aspecis of the technological
process ancd focus on technological research, as wel)
as on the design of techaological policies, if we are
to discover the philosophical components of tech-
nology.

Before we face our specific problem we ghall
make one more preliminary investigation ~ 1his
time into the conceptual relations among technol.
opy and a few other branches of culture, both alive
and dead

Near Neighbors of Technology

Nothing, especially not rechnology, comes our of
nothing Hence nothing, especizlly not technolagy,
can be understood in wsolation  from its kia
and neighbors Modern technology grows ous of
the very seil it fertilizes, industrial civilization
and modern culture The distinction between civ-
dization and culture is pesticalarly uselul fur
understanding  the nature of technology One
can have some modern indusiry without modern
culture, provided one imports reclhnological know-
how and does not expect great rechnological innov-
ations One can have scraps of modesn cullure
without modern industy = provided one is willing
w put up with 2 one-sided and rickety culure
No creative technology, however, is possible vit-
side modern civilization (which includes modern
industry) and modern culture {which of courst
inciudes modern technology)
In particudar, modern technology presupposts
not only ordinary knowledge and artisamal skills
but also scientilic knowledge, hence athematics
Technology is not a final product, cither; ir shudes
into technicat prastice — the practice of the geners
practitioner, the reacher, the manager, the financial
expert, or the militny expert Things are net ol
pletety pute in or around sechnology; besides its
artistic and philosephical componeats, prie 9ee
sionally finds traces ol pseudoscience and pseudd-
technotogy Table 1 shows some of the nerst
neighbors of technology To complete the pictur,
add mathernatics, crafts, ats, and humanitis. 3 n
Figuse 2, below
Hlaving sketched a map of technol
having listed some of its neighbors very sch i
ally, we are now in a position to try @ explor the
philosophy inherent in technologicat pesearch 30

sy and
canslics

policy making




carest neighbors of rechnology

Philosophi

cai Inputs and Outputs of Technoiogy

; Table 1. The?
PROTOSC|ENCE

SCIENCE TECHNOLOGY TECHNICAL PSEUDOTECHNOLOGY

PRACTICE

'Ancicnt&medicvnl Modern physics Physical

Engincering Astrology

physics & astronomy & astronomy engincering practice

Ancient & medieval  Chemistry Chemical Chemical Alchemy

mineralogy & part of engineering engineering

alcherny practice

Ancient & medieval  Biology Agronomy, Agrotechnical Homeepathy,

qatural history medicine & medical chiropractic, Tysenkoism
practices

philosophy of mind  Psychology Psychopatholegy Drug & Psychoanalysis,

(partly) behavior graphology
therapy

Economics Feonomic & Economic F.conumic

financial planning management miraclemanship

Computer science Computation GIGO computeering

The Episternology of Technology

Techmology shares with pure science a number of
epistemological assumptions We mention only the
following: (1) there is an external world; (2) the
external world can be known, if anly partally; (3)
every piect of knowledge of the external world can
beimproved upon ifonly wecareto These assump-
tions belong 1o epistemological realism The clas-
sical teebnologist was not ondy 2 realist but usually #
naive realisy, in that he took our represeniations of
reality for more or less accurate pictures of it The
modern technologist, involved as he is with con-
siracting sophisticated mathematical models of
things and processes, is still a realist but a critical
one He realizes that our scientificand sechnotogical
theories are not pictures but symbuolic representa-
tions that [ail to cover every detail (and sometimes
the very essence) of their referents. He knows that
those theories are oves~-simplifications and also that
thicy contain many concepts — like the proverbial
massiess piston ~ which lack real counterparts
Flowever, the critical realisim of wehnology 18
terpered and distorted by a strong instrumentahist
or pragmatist attitude, the normal attitude among
people intent on obtaining practical results This
atricude is obvious {rom the echinologist’s way of
dealing with both reality and the knowledge of it

& control

For him, reality, the object of pure science, is the
curn total of resources (patural and human), and
factual knowledge, the aim of pure science, is
chiefly a means
In other words, whereas for the scientist an
ubject of study is a Ding an sich, for the technologist
it is a Ding fiir uns Whetcas 0 the scientist know-
fedge is an nitimate goal, 1o the technologist itis an
intermediate goat, something Lo be achieved only in
arder to be used as a means for attaining & practical
geal It is no wonder that instrumentafism (prag-
matism, operationalism) Is such a great appeal
both 1o technologists and to those who mistake
rechnology fos pure science
Because of his pragmatic attitudes, the technolo-
wigt will zend 1o disregard any scciot of nature that
is not or does not promise o becorne a resource For
the same reagon he is pronc to push aside any seclor
of culture untikely o be instrumental for achieving
his goals This is just as welt as long as ke is open-
minded enough 1o tolerate whatever he disregards.
The pragmatic arritude toward knowledge is Te-
flected, in particular, in the way the technologist
treats the concept of nuth. Although in practice he
adopts the coirespondence conception of truth a8
adeguacy of the intellect or mind to the thing, he
will care for frue da, hypotheses, and theories
only as long as they are conducive to the desired

a®
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outcomes. He will often prefer a simple half-truth
to 2 complex truth. He miust, because he is alwaysin
a hurry to getr useful resulss. Besides, any error
made in negleciing some factor (or some decimal
figure) is likely to be overshadowed by unpredict-
able disturbances his real system may undergo
Unlike the physicist, the chemist, or the biologist,
he carnot protect his systems against shocks other
than by building shock-absorbing mechanisms into
them . For similar reasons, the techaologist cannot
prefer deep but involved theories when superficial
ones will do However, uniess he is a pseudotech-
nologist, he wilt not shy away from comples and
deep theories if they promise success (For
example, he will employ the quansum theory of
solids in the design of solid state companests and
genetics in obtaining improved varietics of corn.)
The technolegist, in sum, wili adopt 4 mixture of
criticat realism and pragmatism, varying these in-
gredients according to his needs He will seem to
confirm first one and then another epistemology,
while actuaily all he intends to do is to maximize
his own cfficiency regardless of philosophical
loyalsies.

The technologist's opportunistic conception of
eruth is just one — although major - episternological
component of technelogy We shall now cite two
specific items of epistemology that have taken part
in technolegicai developments, ont in education,
the other in artificial intelligence It is well known
thar Pestalozzi’s educational techniques were based
on the slogan of British empiricism, “No concept
without a percept” Likewise the philosophical
basis of Dewey’s educational technigues was the
pragmatist thesis, “No concept without an action ”
The philosophy underlying artificial intelligence
studies contains one major ontological hypothesis,
“Whatever behaves like an intelligent being is
intedligent,” and & bawch of episzemological hy-
potheses, among them “Eyery perception is the
acceptance of an external stimulus” and “Some
spatial patterns are perceptible and discrete "

There is more to the epistemolopy of technoi-
ogy, but we must harry on 0 the metaphysics of
technology

The Metaphysics of Technology

Technology inherits some of the metaphysics of
science and has in turn produced some emarkable
metaphysics of its own We shall Hst withour dis-
cussion a few examples of each

Hlere are some of the metaphysical hypotheges

inherent in both scientific and technological g
search:
1 The world is composed of things, that is, it is ngy
simple, and it is not made of ideas or of shades of
idens (Were this not so, we could not get things
done by cleverly manipulating things - people
arnong them. Mere wishes or incantations wouyg
suffice)

Things get tugether in sysiems {composed of

things in more or less close interaction), wd

some systenss are fairly well ssolated from others

(Otherwise we would nat be able to assemble

and dismantle things, nos would we be capabie

of acting upon anything without av the same
time disturbing everything else }

All things, all facts, all processes, whether in nature

orint soeiety, fitinta objective stable patters (laws)

Some of these laws are deterministic, others are

stachastic, and all are objective. (Otherwise we

would not need o know any kaws in osder o

ransform nasure and society: ordinary know-

ledge would have sufficed to bring forth modern
technology )

Nothing somes out of nothing and nothing goes ver

into nothingness. There are antecedents o1 causes

for everything, and whatever is the case leaves
some trace or other If this were not so, there
should be no need o work and no worties about
energy
5 Determination is afien muliiple and probabifisti
rather than sineple or hnear (I this were not 6,
we would be unable to attain most gols
through different means, and there would be
ne peint in searching for optimal means or in
caleulating probabilities of success )

So much for the metaphysics that tkes part in
technological research and policy making Now lt
us look at some of the metaphysical oufputs of
conternporary technology While some of them
are loose though important theses, others ar¢ full-
blown ontological theories. Among the former w¢
point out the following:

i With the help of technology
certain natural processes in ¢
planned fashion

2 Thankstotechnology man can createors ipeout
entire natural kinds, thus increasing the variety
of reality in some respects and decreasing 18

(33

Led

man can alter
fefiberate and

others -

1 Because artifacts are under intelligent contess. -
. - hapisms

or are endowed with control mechapisms

Wwind o

which have not emerged SpONLENEOUS




process of natural cvolutinrz,. they cons%is;utcf a
distinct ontic level characterized by properties
and laws of its own ~ whence the need for
ehborating 4 technological ontology besides
< the ontelogies of natural and of social science
As for the metaphysical theories evolved by con-
{emporary rechnology, they belong in what T have
alled general rechnotogy. They arc high grade
(mbﬁgh mathematically often simple) general the-
prics such 25 automMatd theory, the general theory of
machines, general network theory, linear system
thetTy, information theory, control theory, and op-
dmization theory They qualify not only as techno-
Jogical (or scientific) theories but also as ontologicai
theories for the following reasons. First, they are
with generic traits of entire genera (rather
of systems: they are cross-disciplinary
of the variety of applications of
qutoraata theoty and control theory ) Second, those
iheories are stuf{-free {independent of any kind of
material), hence independent of any particular
physical or chemical law {They focus on structure
and behavior rather than on gpecific composition
and mechanism )} Third, those theories are untest-
able without fusther effort, if only because they
issue no predictions (They can be made to issue
projections and thus become testable upen conjoin-
g them with items of specific infarmation con-
cerning the concrete systems they are applied to )
In sum, whether they like it or not technologists
have built a conceptual building which houses all
of the mesaphysics of science plus some distinctly
technological metaphysics Metaphysics, banned
from philosophy deparimunts, i alive and well in
the schools of advanced technology.

[ ]

concerned
thaz species)
theorics (Think

The Value Orientation of Technology

To the scientist all concrete objects are cqually
worthy of study and devoid of value Not 50 1o the
technologist: he partitions reality into resousces,
artifacts, and the rest — the sct of uscless things
He values artifacts more than resources and these in
rurn more than the rest His, then, is not a value-
free cosmology but one resembling the valuc-laden
ontology of the primitive and archaic cuitures One
example should suffice to bring this point home
Ler P and Q be two components of properties of
a certain system of technojogical interest Assume
that, far from being mutually independent, Q
iaterferes with or inhibits P I P is desirable (in

Philosophical Inputs and Qutputs of Technology

the eyes of the technologist) then Q will often be
called an impurity Unless the impurity is neces-
sary to obtain a third desirable jtem R (such as
conductivity, fiuorescence, or 2 given color), the
rechnologist will regard Qas a disvaluable item to
be minimized or neutralized. To the scientist Q,
may be interesting of uninteresting in some re-
spects, but never disvaluable.

This value orientation of technological know-
ledge and action contrasts with the value neutrality
of pure science. True, sacial science daes not ignore
values but astempts 10 account for them However,
to pure science nothing is cither pure or impure in
an aviolegical sense, not cven pollutants. In pure
science valuation bears not on the objects of stady
but on the research tools (e g, measurement tech-
niques) and outcomes (c.g., theories) One lunar
theory may be better (truer) than another, but the
moon is neither good nor bad That is not so {or the
space scientist and the politician behind him
Whereas the technologist evaluates everything,
the scientist gua scientist evaluates only his own
activity and its outcomes. He approaches even valu-
ation in 2 vajue-{ree fashion.

The value orientation of technalogy g
philosopher a splendid opportunity to anatyze the
valuation process in concrete £ases rather than set-
ting upa priori (or else conventional) “value tables.”
Tt can even inspire him to build realistic vafue the-
ories, where valuation appears s a human activity,
largely rational, dong in the fight of definite antece-
dent knowledge and definite desiderata. Asgamagter
of fact, rechnology has afready had an impact on
value theory; utility theory (the theory of subjective
value), though originally proposed as a psycho-
logical theory, has recently been revived and efabor-
ated in response to the needs of managers One may
also think of a theory of objective value even more
clusely in eune with technology ~ one defining vaiue
as the degree of satisfaction of an objective need.

We trn now to a few other instances of the
impact of technology upon philosephy

ves the

Technology as a Source of Inspiration
for the Philosophy of History

We have scen that technology is both a consumer
and a producer of philosophical ideas In addi-
tion, it can inspite or suggest interesting new
developments in the philusophy of action, in pa-
ticular ethics, legal philosophy, and the philosophy
of history Let us look intw the Jast

arm
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A number of historians are applying mathemat-
n history Herearea few examples

jcs to prablems i
f history: (a) cleansing

of the mathematization o
historical data (such as chronologies) with the
heip of mathematical statistics; (b) finding histor-
jeal trends or quasi-laws in 2 number of socioeco-
nomic variables (notably by the French historians
of the Aunales; Economics, Saciitds, Croilisations);
(¢} building mathematical models of certain histor-
ical processes, such as the expansion and decline of
cmpires; and (d) studying certain historical everies
and processes in the fight of decision theory This
last approach, sugzested partly
science, is legitimate W

by management
ith reference to deliberase

form “Do x in order to get 3, on the basis of the
knowledge that doing + does in fact bring abou ,
either invariably or with a certain probability 3,
stating explicitly the ground for a rule of action
one kills three birds with one stone: {a) one 1,rc.‘,§;
the fact/norm barrier, (b} one ransforms morg
decision making into a rational activity, and (y)
one dispenses with the fogic of norms
This proposal, even if feasible, does notallow
1o build a value-free ethics. This would be impos-
sible, because moral decision making is a5 value-
oricnted a5 technological policy design Wy
technology can teach us is, rather, to render valyey
explicit so as to be able o examine them criticaliy
instead of receiving them uneritically In otfies

decisions affecting the life of entire communities
The passing of important new legislation, the
faunching of a war, the call to a nationwide strike,
and the outbreak of a planned revolution are oCca-
sions for the application of decision theory  Indeed,
ail the necessary COMPORCHIS ATt there or can be
conjectured: the decision makers whao are supposed
1o maximize their expected utifities, the goals, the
utilities of them, the means Or COUrSEs of action
considered by the decision makers, and the prob-
ahiliy of ataining 1 given goal with @ certain
means.

The phifosophy of history can acguire
whole new dimension in the light of decision
theory, provided, of cousse, it is not employed 10
resurrect the great hero theory of history Cer-
tainly, important areas of historiography, such as
the anonymous history studied by historical
demography, historical geography, and £ConoMmic
history, remain beyond the decision-theory ap-
prozch. However, in an increasingly rechnological
society, rational (but, =las, often wicked} action,
based on carefully designed policies, plays an in-
creasingly important role and can therefore
be partly understood with the help of decision

theory

Technology as a Source of Inspiration

for Ethics and Legal Philosophy

Other fields of the phitosophy of action that tech-
nology can fertilize are cthics and legal philosophy,
by reaching them to spell out nosms as grounded
rules or even as conclusions of 2
instead of issuing blind commands of the form “Bo
x,* or blind ethical norms of the form “You ought
to do x,” the rechnologist will proceed as follows
He will propose and test grounded rules of the

rguments T hus,

words, it is impossible to wanslate & formagve
sentence into a value-free declarative sentence
without loss On the other hand, it is possible 1o
spell out a norm into 2 pair law sentence-value
sentence, in this way: “Do 7 or “You ought 10
do +” may be construed as short for “"I"heruwis ay
such that © brings about y and (you value y os shere
is 2 = such that not doing x brings about = and you
disvalue 2) " The command (or the norm) and s
expansion, though not logically equivalent, are ze-
lared in that the former is fust an abbreviation of

o
~

the latter

For example, “Do not cheat” can be expanded
into “(Any) cheating does (some) harm and veu du
nat want to do any harm ” But the same norm cn
also be expanded into “{Any) cheating jeopurdizes
your credit and you want to keep your credit in
anding ” This ambiguity is to be blamed o
and not on its rational transiation
ded and lorme-

good st
the norm itself
In any eveat, 1 DO, when groun
lated in the declarative mode, appears a3 conse
set of premises And at Jeast one of
aternent while st just one

y, the hard-
logie {instead

quence of 2
these premises is a kaw st
other is a value judgment. Consequen
ling of nortns reguires only otdinary
of the logic of norms) and value theory In ather
words, we can reconstiuct normative seienct with-
out norms, but with values

(Superficially, ordinary fogic would sectt ©0 aub
fice Thus, in the case of the injunciion pet 10 cheat
hecaust it causes harm and harm 15 undesirabie, ¢

would seem to have just an wstance of s
tollens, namely: € — H & 1H ]C Howesen the
H occurring in the Arst premise differs from tht
securring in the second: the lattes 15 ROt reatly

but rather “H is valuable » 1 ikewise, the €0P¢
sion is a value sta

rement A task of v
t compute the value of the conc

lu-
jue theosy 8

Jusion in ems®




cjues occurring in the premises But we
ot go into this here.)
What holds for ethics holds for legal philosoply:
Sié. top, DOTIS AT€ profitably expanded into com-
% statements or construed as consequences of
s of premises For example, “Murderers must
pe put away” somehow follows from “Murder en-
“dangers the social structure and we value the social
“erfucture > However, the same norm also follows
: [n',m premises ina different field, e g, “Murderers
re sick people and it is disvaluable to Jeave sick
people at farge,” a5 well as from premises inspired
in stll other vatue systems The advantage of such
Expansinns is abvious: they farce the law giver to lay
pare the grounds of positive law — which is often
cruel, unfair, or ¢ven absurd - and invite him 1o
ground legal technology on sociology and psych-
olegy

In sum, technology suggests that we replace
every authoritarian set of imperatives with a
grounded set of rules ~ rules based on laws and
valae judgments. In this way, whatever was implicit
or even concealed can be analyzed, criticized, re-
constructed, and systematized Technology can
thus act as & methodological model for the norma-
sive sciences, in particular ethics Unfortunately,
far from having served as a moral model, technol-
ogy is in need of some ethical bridling. This de-
serves another section

The Dubious Morals of Technology

Knowing is a good in itself (Even knowing how 10
inflict pain may be valuable, as it can assist us
in aveiding the act of inflicing pain } However,
there are ways and means of knowing, and some of
thern may be moeraily objectionable, such as tortur-
ing and killing people in order to find out more
about fear Mence scientific research gets some-
what involved with ethics. In practice, a few
rather obvious strictures usually suffice 1o keep it
unsoiled There are, of course, uncertainty zones,
but they can be bounded For example, in research
inte fear mild tortuing might be condoned
provided it is done with the free consent of the
experimental subject and i can be safely predicted
that it will not be uaumatic In short, pure science
needs only 2 mikl external ethical contrel. As
& matrer of fact, scientific research has built into
it an ethical code of honesty, 1esponsibility, and
hard work that can inspire othey human actiiv-
ities.

Philosophical Inputs and Outputs of Technology

Things are different in technology IMere not
only some of the means and ways of knowing
may be impure, but also the entire technological
process may be morally objectionable for aiming
exclusively at evil practical goals. For instance, it is
wicked to conduet research into forest defoliation,
the peisoning af water reservoirs, the maiming of
civilians, the manipulating of consumers or voters,
and the like, because the knowledge gained in
research of this kind is likely to be used for evil
purposes and unlikely to serve good purposes ris
not just a matter of an unexpected evil use of a piece
of neutral knowledge, as is the case with the misuse
of a pair of scissors: the techiique of evit doing is
evil itsell The few valuable items it may deliver are
by far sutnumbered by its pegative output Try to
find 2 good use for the stocks of lethal germs
accumuiated for chemical warfare, {or example, or
for plans for the rational organization of an exier-
mination camp

Technology can then be either a blessing or a
curse Thatit is always a blessing, if not in the short
run then in the long run, is a teaet which has been
preached by 2 number ol progressive philosophers
since the dawn of the modern period Other phil-
osaphers chimed instead that technology is a curse,
but they did so for the wrong reasons - because they
were against social progress and cutural expansion
I is enly very recently that most of us have come to
realize that technology itself can in fact be wicked
and must therefore be checked. We have learned
that, while accelerating advance in some respects
{such as the size of the GNP), technofogy is also
accelerating our decline in other respects (such as
the quality of life) and is even jeopardizing the very
existence of the biosphere

OFf course, there is nothing unavoidable about the
evils of technology Exeept for jsolated cases of
unexpected bad side cffccts, rechnology could be
all good instead of being half-saintdy and half-
devilish Tt is up to the policy makers to have
the technological investigator produce good o evil
technological items [t is up te the technologist
take orders or to disobey them. In any event, tech-
nolagy is by its nature mosally committed one way
or another, and it needs some cthical bridling

The Ethics of Technology
Lvery human activity is either explicitly controlled

or criticizable by some behavior code which is
partly legal and partly moral In particular, the
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the wechnologist in his professional work and hig
duty to decline taking part in any project Ainipg
suable than  for antisecial goals Such moral imperatiscs, 0}
rather g[ounded yujes, should be consistent wigly
ven the duty) to subdue  (2) 2 spcial ethical code for technological poliey
nature to bis own (private of social) benefic making, research, and development of p];lctiucg‘
3 Man has no responsibility toward nature: he disallowing the pursuit of unworthy goals and
may be the keeper (or even the prisen warden)  fimiting any technological processes that, while
of his brother, but he is not the nanny ol pursuing waorthy goals, interfere severely with fur
ther desiderata. This social erhical code should b
inspired by the overall needs and desideran of
society rather than being dictated by any privileged
group within it Otherwise it would be unfaiy, an
it might not be enforceable
Such a two-tiered ethical code would make im-
possible, or at least reprehensible, the “Dr jekyfi-
Mr Hyde” type of scientist who deserves both the
Nobel prize for hiz contibutions to clementn
parsicle research and a hanging verdict tor dusignin:bv
These masims constitute the core of the ethics diabolical new means of mass myurder. There would
of the technology that has prevailed herctofore in  be no tolexation of double ethical standards today i
All industrial societies, regardless ol the type of  there were nobIwo ethical codes, one for the pure
socinl organization Cerrainly those masims are scientist and the other for the impure rechnologist
not justified by technology itsell: rather, they jus-  If weare keep technology in check, we need 3
tfy boundless exploitation of the natural and social  single ethics of technology covering its whele wide
hey have not evolved within  spectram, {rom knowledge to action

bue within certain religions,

technological process has usually been guided (or
misguided) by the follpwing nuaxims:
1 Man is separate from and mote V
nature

Man has a right {or ¢

et

nature
4 The uitimate task of technology is the fullest

exploitation of natural and human resources
{the unlimited increase in GINP) at the lowest
cost without regard for anything else

T echnologists and rechnicinns are morally irre-
sponsible; they are 1o calry on theis task with-
out being distracted by any cthical or acsthetic
scruples. The latter aie the exclusive responsi-
bikity of the policy mukers

wn

resources Morcover,
technology or sCicnce
ideologies, and philosophies.
In 1eceni years we have come 1o distrust these Conclusion: The Centrality of
maxims or even reject them altogether because we Technolegy
have started To reatize that they condone the dask
side of technology As yer, we have not offered an Nobody denies that technology
clrernarive ethical code Tt is high time we at- trial civilization What is sometimes dueniv
rempted to build alternative cthics of technology,  technology {orms an essential part of modern intel-
ones with different desiderata and based on our leerual culture. Indeed, itis often field that rechnh
improved knowledge of both nature and society, w0 culrure Thisss
which were Jargely unknown at the time the old ignorance ol the
code was formulated, toward the beginaing of the
seventeenth century IEwe wish to keep most ol in p
modern technology while minimizing its evil com-~ has obpoxious consequences,
ponents and negative side effects, we must design  the training of scholars with a traditonl (preis-
and enforee an ethical code for technology that dustrial) cast of mind and conceptual cyuipmeeh
hnological process and its reper-  Coniempluous and afeaid of whitever they do ™!
and the social fevels understand about modern lile When they ‘f'i“}d
power in governmental o1 edhucational inslimunpi.

is central t indus
¢ s 1t

oy is alien ot even inimicil
mistake, one which betrays a total
intelicctual richness of the rechnological procesh
articular of the innovating one The mistabe
for it perpeiusd

covets every tec
cussions at both the individual

Such 2 code should consist of the fellowing com-

penenss: (1) An andivsdual ethical cade for the tech= such people uy to isolate the rechnologist as skl

nolouist g investigator This shauld include the  {ul barbarian who must be Lept in s modest
1 comlint By be-

iy the set of ethical norms  plice as the provides of materia .
ay, those scholars in faer deeperts

and its dissernination having in this w
he peculiar moral  gaps among the various subeultures an ri!
. . e » (U
the chance of contibuung @ sreering [hL. g
oty

erhics of science, name
securing the scarch for rruth
It should also take into account T
& by the rechnologist bent on attain-

These additional norms of technology along a path eneficial t S0

problems face
ing noncognitive gouls

ghould emphasize the

personal responsibility of whole




Likecvery other culture, ours isa complex system
- heterogencous interacting components. Some
o :ﬁlém are already past their cicative prime, others
" are blossoming, while stili others are just budding,
“Th Creative COmponents of our culiure are some of
ihe humanities, mathematics, science (naturai and

gial), technology, and the arts Modern technol-
< pEy IS both an essential component and the youngest
Ugfall Perhaps this is why we do not fully realize how
central itis toour culture Infact, instead of being an
isolated component, technology interacts strongly
;.vhh every other branch of culture (On the other
pand, art hardly intesacts at all with mathematics )
Mareover, technology and the humanitics (in par-
ticular philosophy) are the only components of
living cufture that interact vigorously with all the
gther components{see Figure 2} In particular, tech~
nology interacts  fairly  strongly  with  several
branches of systematic philosophy: logic, epistemol-
oy, metaphysics, value theory, and ethics

ART
¢

1
TECHNOLOGY

¥
SGIENCE

e

t
MATHEMATICS HUMANITIES
e

Figpre 2 Flow Diagram of the System of Contempor-
ary Cufture The noncrestive components have been

discarded

Not only does weehnology interact with cvery
other living sector of contemporary cultuie, in
particular philosophy, but it oveilaps partially

Phiiosophical Inputs and Outputs of Technology

with some of them. Thus, architecture and indus-
trial design are at the intersection of technology
and art; much of physics and chemistry is as much
engineering as it is science; applied genetics is
hardly distinguishable from pure genetics; and
even some of metaphysics is at the intersection of
technology and philosophy, as was discussed
above

Like science, technology consumes, produces,
and circulates philosophical goods Some of these
are the same as those activated by science; others
are peculiar to technology Thus, because of s
emphasis on usefuiness, the epistemology of tech-
nology has 2 pragmatist streak and is therefore
coarser than the epistemology of scientific ree
search. On the other hand, the metphysics and
the ethics of technology are richer than those of
science

Because of the conceptual richness of techno-
jogical processes, and because of the muitiple
contacts berween technology and the other creative
components of modern culture, technology is cen-
tral to that culiure We cannot ignore the organic
integration of technology with the rest of medern
cultare if we wish to improve the health and even
save the life of our culture. We cannot afford to
ignore the nature of technology, let alone despise
it, if we want to gain full controi over technology
in order 1o check its dark side We must then
build up ali the discipfines dealing with technol-
ogy, not least of them the phitosophy of technology
- the more so since it is often mistaken for the
philosophy of science The history, sociology, and
psychology of technology tell us much about tech-
nologies and technologists, but enly the philosophy
of rechnology makes it its business to tell us what
the methodological, epistemological, metaphysical,
and ethical pennants of technelogy lock like




