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An autonomous technology This means that
technology ultimately depends only on itsclf, it
maps its own route, it is a prime and not a second-
ary factor, it must be regarded as an “grganism”
tending toward closure and seli-determination: it
is an end in itself. Autonomy is the very condition
of rtechnological devclopment This autonomy
corresponds precisely to what ] Buudiillard (Le
Systénme des objets) sees pnder the name of functini-
ality when he says that wnctional quelifies not
what is adapted to an end but rather what is
adapted to an order or a system " Lach techno-
fogical element is first adapted to the technological
sysiem, and it is in respect €0 this system that the
clement has its true functionality, far moic so than
in respect to 2 human need or a social order And
Baudriilard preseats numerous gxamples of this
sutonomy, which ransforms everything covered
by technology into technological objects Fefore
being anything else: “The entire kitchen loges its
culinary {unction and becomes 2 funerional labor-
atory. an clision ol prime functions for the sake
of secondary functions of caleulation and relation,
an  elisien of impulses for the sake of
culturality . a passage fiom a gestural universe of
work to a gestural universe of contial . The

Originaily “Autonomy” in Jacques Eftul, The Techno-
logical System, trans loachim Neugroschei, New
York: Continuum Publishing Corp, 1980, pp. 125-
50, 335-8, abridged Reprinted by permission
of Continuum Publishing Corp. © 1980 by Con-
tinuum Pubiishing Corp.
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simplest mechanism eilipticaliy replaces a sum of
gestures, it becomes independent of the operatar as
of the material 1o be operated on

Performing this function, technology endurey
no judgment from the ouside nor any restraing
It presents itsell as an intrinsic necessity Let us
recall a rather typical statement among 4 thousand
Professor L. Sedev, president of the Permanent
Commission for the Coordination of Inteipianet-
ary Research in the USSR, has declared that oo
mateer what difficulties or objections crop up,
nothing could hale space research ‘1 feel that
there are no forces capable today of stopping the
historicz] processes™ {Octobey 1963) This remark-
able declaration can apply to all technology The
technological system, embodicd, of course, in the
technicians, admits no other law, no other rule,
than the technological law and rale visualized in
irself and in regard to itsell !

However, we must knew more sbout this auton-
omy First of all, it is the notions or hopes that are
madified by technology An impormnt aspect ol
this autonomy s that technrology radicalfy modifies
the objects to which it is applied while being
scarcely modified in its own features (if not its
forms and modalities) Let us take a simple
example We distinguish between open data and
closed data Open daw relates to still unsettled
questions, it hus an indeterminate content, it im
plies the participation of the interested parties
Closed data concerns a well-defined object, it cal
be coded and diffused instantancously, and, of
course, it is closed to participation. Only closed
data takes advantage of all the technological
means, only it can be rapidly tiansmitted, €16



Jence, the instant that rechnology is applied more
ﬁgurousiy in coding and cransmitting data, the
Jaster it wceelerates and the more the dara tends
1 beeome closed, i ¢, to exclude participation by
averyone, despiie the idcology and the moral desire
ane may have

e will not take up here the problem of the
'_rélafionship perween technology and science and
‘technology’s relative autonomy from science, since
we treated these matters in The Technological Soci-
oy We will merely add four things emesging from
“pecent studies The man who .. has investizated
this most closcly 1s Simondon. And after showing
the intescoRnections, he concludes not so much ~
obviously — that there is an autonomy puse and
. simple ef rechnology, but that there is a possibility
~ for sechnology to keep developing for 2 fong, iong
while, even without basic research:

fven if the sciences did not advance for a cer~
tain time, the progress of the technological
object toward speciiicity could continue The
principle of this progress is actually the way in
which the object causes itself and conditions
itscif in s own functioning and in the re-
sponses of its {unctioning to utilization = the
technological obiect, issuing from an abstract
work of an organization of subensembles, is the
arena for a certain aumber of selationships of
reciprocal causality

This text gives the precise point of the autonomy
of the technological ebject and thereby specifics
technology itsell In the same way, but going 1o
extremes, Koeyre (Ermh's A histoire de fu pensée scicie
nfiguc} opines that rechnology is independent of
scierce and has no influence on it - which strikes
me as impassible 1o support . C Beaunc, foliowing
Hal§ (The Scientific Revolution), likewise fecls that
science and technology have separale existences and
auionemous developments, whose convergence was
histotically contingent; he also feels that the passage
1o scientific technology consisted in wnifying the
empirical and dispersed rechnologies, which I
have called the passage from the technological op-
eration 10 the technological phenomenon These
ideas merely take up what 1 wrote in 1950 Lastly,
we can find numerous examples of both the correl-
ation and the independence of techmology in
Clogets But they are not very significant!

The second remark: John Boli-Bemnet { Techi-
cition), in another connection, offers 3 sTunaing
analysis of the relationship berween science and
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technology. His is the most recent analysis that |
know of, after Ernest Nagel (The Structire of Ser-
ence, 1961), Karl Popper (The Logis of Scientific
Discovery, 1959), and Carl Hempet (Aspects of Sci-
enlific Explanation, 1965) There are, 5ay5 Boli-
Bennet, two cssential characteristics of scientific
knowledge The first i the “empirical proof of
error™: a statement cannot be accepted as scientific
knowledge if it & theoretically impossible to find
empirical data in respect 10 which the statement is
invalid The sccond is intersubjectivity, i concept
that has replaced scientific objeetivity: a starement
i scientific onty i it is hable to verification of
wlalsification” which is not subjective and individ-
ual, but intersubjective, cach scientist never being
more than one subject but cach subject having a
certain knowledge and a certain background can
epeat the same experiment, hence artive at the
game result In sum, @ seientific statement 15 one
that i potentiaily “faisifiable’ on an intersubicc-
tive level

On this basis, we can Very clearly see the close
relaionship berween scicnce and Lechnology, quite
2 different relationship from the one that cbservers
have been hunting for years by setting up “eausil-
ities ! We will come across this science/ technology
problem again when studying the finalities of tech-
notogy But the utual relationship between sCi-
ence and technology cannot be divorced from the
relafionship berween technology and politics. 1t is
through, and because of, technology that science 18
put in the service of government and that politics is
so enamored of science

The third remark: The science/ technology inter-
penctration has inter alias a radical effeet that is
adrnirably st forth by % Parnian {“Le Malaise de
la science” in Les Terreurs de fan 2600, 1976):
namely, the end of scientific innocence There 5
70 more nicutral science, NG More pure science Al
seience is implicated in the technological conse-
quences And the strength of Pomian's long and
profound fustnal study lics in showing that there is
no political implication here Asg he demonstrates
beyond dispute, che egsential element is not the
decision by politicians (o use @ scientific discovery
in a certain way But sather, the necessary implica-
sion of all scientific research in rechnology is the
determining factor 1tis the domination of the tech-
nological aspect over the epistemic a5pect And the
[actors operate in terms of one another Mt 1za~
tion, nationalization, technicization are intercorrel-
ated 1n the same wag, Pomian also poinis out that
there is no goad or bad use of science of wehnology
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The twe are indissoluble, so that science, he claims,
iz not neutral, but ambivalent. “To believe that a
methedofogy is neither good nor bad is 0 tacitly
assume that human happiness and suffering arc
quantities with opposite signs, canceling one an-
other. Far from it In mora arithmetic, if there &
an arithmetic, the sum of two opposite quantities
does not cqual zero ™ And we are gradually jed to
reverse the customary proposition: any seientific de-
cision entails pelitical consequences. “‘The decision
to build a giant aceelerator kas political implications
that the physicists cannot allow themselves to
ignore ” Pomian cites numerous present-day cases
of scientists reafizing the consequences of what they
are doing and demanding a Tt to research (and not
a better political application!} Take for examples,
the group working around Berg (1974) and the
Conference of Asitomar (1975) In contrast, Pomian
reveals the politically oriented character of the
manifesto of rescarchers at the Pasteur Institule
(the group for biological information) The object
of the manifesto is not really the science/ technology
problem but rather a political debate in the most
banal sense of the word! It is politics which is more
and more induced by technelegy and incapable now
of steering technological growth in any direction
Lastly, we have to bring up a new analysis
(1975),% which fairly tansforms the present study
of the relasionship between science and technol-
ogy First of all, we have to distinguish berween
mathematics (which develops deductively, starting
with axioms, and operates upon abstract symbols}
and the physical er naswal sciences {which develop
on an instrumental and material basis) These
latter sciences can progress only from a techno-
logical ensemble, which is itself nothing bur the
materialization of theorctical schemata
Technology is both ahead of and behind science,
and it is also at the very hemrt of science; the fatter
projects itself into rechnology and is absorbed into
it, and rechnology is formulated in scientific theory
Al} science, having become experimental, depends
on technology, which alone permits reproducing
phenomena technologically Now, technology ab-
stractiy reproduces natuie Lo permit scientific ex-
pesimenting Hence, the temptation to mulie nature
conform to theoretical models, o reduce matuie
to techno-scientific artificiality “Nature is what
[ produce in my laboratory,” says a modern physi-
cist
In these conditions, science becomes vielence {in
segard 1o everything it bears upon), and the tech-
nology expressing the scientific violence becomes
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power exclusively Thus, we have a new correl-
ation, which I consider fundamental, between 5Ci~
ence and technology The scieatific method itself
determines technology’s calling to be a technology
of power. And technology, by the means it makes
available to science, induces science into the pro-
cess of violence (against the ecology, for instance)
“The power of technology (theoretically unlim-
ited, but impossible to utilize ¢ffectively) material-
izes in a technology of power “Thatis the ultimate
point of this refationship ™ Which the text summed
up here cails the “ Technological Baroque ™

Quite obviously, an autonomy (rom the state and
from politics does not imply that there is no inzer-
ference with, or political decision-making abour,
technotogy T will certainly not deny the existence
of the famous “militry-industiial complex ™ The
state cannot help interfering We have seen that it
is tigitly bound up with technology, that it is called
upon by the technologies o widen irs range of
intervention Mence, afl the theorists, politicians,
partisans, and philosophers agree ona simple view:
The state decides, technology obeys And even
more, that is how it must be, it is the true recourse
against rechnology

Tn contrast, however, we have to ask who in the
state intervenes, and how the stie intervenes, ie,
how a decision is reached and by whom in reality,
not in the idealist vision We then learn that tech-
nicians are at the osigin of political decisions. Next,
we have to ask in what direction the state’s decision
goes And we pereeive very quickly that a remark-
able conpunction occuss The state is furnished
with greater power devices by technalogy, and,
being itsell an organism of power, the state cin
only move in the direction of giowth, it is strictly
conditioned by the technologies not to make any
decisions but those to increase power, its own and
thar of the body social *

Finally, since the system is far [rom being fully
realized, politicians sometimes intervene, taking
measures about rechnological problems, fox purely
political and in no way technelogical reasons The
result is generaily disastrous

Those are the four points that we are going ©
examine mapidly

Flabermas, starting with the presupposition and
the democratic ideology, vaguely poses the ques-
tion: How can we reconcile technology and dem-
ocracy? But since his view of the rechnological
reality is inexact, since his discourse is purely idea-
logicat, the idea of cosiecting, of mending technol-
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agy in the actual world of practice is purely iliu-
sorY Certainty, the first guestion 1o trouble us is:
What is becoming of demecracy?

Among the hundreds of aryicles on this topic, we
can point out one by R Lattes (“Energie ex démo-
cratie,” Le Monde, April 1975) as significant be-
cause, written by a scientist, it ingenuously
expresses all the ideas assumed by the most unreal
ideatism I will not repeat my criticism of identical
positions, as sct forth in my article “Propagande ct
democratie” (Revae de Seience politigne, 1963) In-
stead, ¥ will limit mysell to underiining two par-
ticular features

Monsieur Eatiés rightly feels that for the exercise
of demacracy, all citizens must be well informed and
judie with fusll knowledge of the fucts If parlia-
mentary debate is to have any sease, all the dep-
uries must be well educated and well infoymed
Then, regarding the problem of encrgy, Latses
acks seven “obvious” questions, whose answers
one must know for any valid opinion in the energy
debate But he docs not scem to realize for even an
instant that this issue, paramount as its importance
may be, is simply one of dozens: the 1isks of mili-
tary policies, the multinational corporations, infla-
fion, its causes and remedies, the ways and means
of aid 1o the third world, etc For each issue, the
cirizen would have to have a complete, serious,
claborate, and honest file Who could fail 10 see
the absurdity of the situation! People do not even
have time to “keep up to date "

Furtheimore, Laués appareatly befieves that the
correctiy informed citizen could decide on the
problem of nuclear energy beyond put responses
and panicky reactions But (and I wil develop this
further on) what marks the situation is the inexnic-
able conflict of opinions among the greatest scienn
tists and technicians The more informed the
citizen, the fess he can participate Because the
evaluations are perfectly contradiciory Laties is
deluding himsclf Burt this is certainly more com-
forting T here is absolutely no way the citizen can
decide for himsell Yet the palitician is cquaily
deprived {¢f “L Hlusion politique™ in Finzi: 1/
potere feengcralicn)

Thus, despite the advances made in understand-
ing the state/technology problem, we must ¢m-
phasize an epinion {requent among inteflectuals:
“Tg resolve the probiems and difficuitics caused
by technology, we have to nationalize We have to
let the state run the whole thing " Thatis Closcts’s
implicit thesis, straight through; he ies 10 prove
that all the dangers and abuses of technology are

due to its lack of direction We have to work out a
general policy of progress, sct up planaing agen-
cies, reorganize, etc But all this can be done only
by the political authorities, aithough he does not
come right out and say so We know that this i also
Galbraith’s thesis

Habermas does a superficial analysis of the yela-
tionship between technology and politics He is
content with arguments like: “‘the orientation of
technological progress depends on public invest-
ments,” hence on politics He seems to be totally
unaware of dozens of studies (including Gal-
braith’s or mine) showing the subordination of
political decisions to technological imperatives.
He winds up with the elementary wish to “get
hold of technology again™ and “place it under the
control of public opinion  reiniegrate it within the
consensus of the citizens 7 The matter is, alas, a
wee bit more complicated; likewise, when he con-
wasts the technoeratic schema with the decision-
smaking schema 1o grasp the interaction, he ought
to study L. Sfez (Critigne de la décisten, 1974) And
Fabermas’s discussion of the **pragmatie model” is
along the lines of a pious hope, 4 wish: the process
of scientification of politics, such as appears desir-
able 1o him, is a “must " But the reahity of this
rechnicization of polisics actually vccurs on 3 dif-
ferent model!

Habermas poses the philosophical problem hon-
eetly: The true prablem is to know if, having
seached & certain level of knowledge capable of
yinging certain consequences, one is content 10
put that knowledge at the dispasai of men involved
in echnological manipulations, or whether one
wants men communicating among themsclves to
selake possession of that knowledge in their very
language But Habermas poses the pi oblem cutside
of any rcality When reading this lext, we need only
ask: Who is that “one’” who puts sechnology at the
disposal of either group? Who exerciscs this {if you
fike) supreme Cwili"?

And Richta goes along with Galbraich! The state,
Lhey feel, retuns to its Lrue function of representing
the general interest when it encourages science It
is significant,” writes Richta, “that the state inic-
venes mast drastically in sectors in which science
makes the most of itsell as a producli\'c force that,
by nature, is hostile o private property and that
endlessiy exceeds its boundaries 7 The American
federal government finances 65% of all basic re-
search, the French government §4%%, for the prefit
motive can no longer make technology advance But
we are fergetting that the stale thereby becomes a




Jacques Ellul

technological agent isself, both insegrated into the
technological system, determined by its demands,
and medified in its structures by its relationship to
the imperative of technological growth

L]

Besides, given that, in any event, technology
produces 1 specialization (which is inevitable and
the very condition of its success), but also given
that the technelegical system functions as an over-
all system, no technician can thus grasp the tech-
nological phenomenon  Such & grasp woulld
require the experience of the body social, a non-
rechnologically specialized collective organism ~ in
other words, clearly the state We find the same
thing in the Mintz and Cohen book America, Ine
{1972) With enormous documentation, these
authors show that the whole of American society
is subject to two hundred ruling industrial firms -
and for Mintz and Cohen, the sole issue is once
again the supremacy of the government, which
alone will permit the fight against technologi-
cal abuses, agaiase harmful effects (inequality, ex-
ploitatian, ctc) It is, incidentally, once more the
state thas can assure technology its true place
and its progress, because — they mainiain - the
giantism of economic ventures is one czuse of
blockage to technological advances (but Mintz
and Cohen never raise the problem of government
glanrism)

Lastly {but, of course, the list is not closed), we
have to recall Saine Mark’s enthusiasm for having
the state alone protect nature Nationalizing and
sociafizing nature is the way to save it — and such
mastery would aiso make technology lsself con-
trotled, well oriented, usefut, etc

Before such a roster of autherities, one is sur-
prised and amazed But adso confused. Just what
are they talking abous? That marvelous ideal organ-
ism, the incarnation of Truth and Justice, letting &
sweet equality reign without suppiession or repres-
sion, favoring the weak in order to equalize oppor-
tunities, representing the general interest without
dumnaging private interests, promoting liberty for all
by a happy harmony, insensitive to the pressures
and strugsles of interest, patient but not paternalis-
tie, liberating while socialistic, admindstering with-
out crearing a bureaucracy, able to encourage new
activities of regulation and concertedness without
climing to impose its kw, in such a way as 0 allow

the social actors to freely control the effects of

A state, finally, having
without abusing

technological progress
Omnipotence, Omni-Science,
them for anything in the world

One can only pinch oneself before such a pas-
taral! Has anyone ever laid eyes on such a state?
And if not, whar guarantee, what chance do we
have that it will come true? Whe are the people
who wiil staffit? Saints and martyrs? The huge, the
enormous mistake of ali these excellent authors is
simply that they never breathe a word about this
mythical state, which they entruse with so many
functions

Hitherzo, the state, whatever its form, socialist
or not, has been an organism of oppression, of
repression, eliminating its opponents, and consti-
tuted by a political class that governs for its owa
benefit. Will someone explain to me in the name of
whom and of what the state will be zny different
tomorrow — for the dictatorship of the proletariat is
exactly the same thing The marvelous state that
will run technology and solve the problems is com-
posed of men (Why should they no longer be
daminated by the spirit of power?) and szrucmres
{which are more and more uuhnuiorf&cal) What
those authors are proposing is that we hand over alt
power to the administrations, increase administra-
tive power {an incluctable growth, to be sure, but
in no wise a remedy) - i ¢, to tansform an aleatory
control into a technological organization

In reality, not oniy is there no guarantee that the
state will carry out its envisioned role. Bug, as can
be demonstrated, this state, ruled by the techno-
logical imperative and no other, must unaveidably
create a socicty that will be a hundred times more
oppressive [t may be able to put order into the
technological chaos, but not to control and direct
it It can only aceentuate the fearures we are famil-
jar with Relying on the state (without considering
the autonomy of rechnology and whac the state will
rurn into under the pressare of techrology) means
obeying that so technological refiex of a specialise:
Things are going badly n my secior, but my
neighbor surely has the solution. Finally, it is
interesting to note shat the advocates of this pos-
ition, while sbominating technocracy, are summon-
ing it with all their might For a state qu.ahﬁcd to
dominate wechnology can only be made up of tec ch-
nicians! Bur we will come back to technuocracy
further on
[ ]

To wind up, we will cire a fact that srunningly
teveals the dependence of politics and the auton-
omy of technology The technological demand is
dependent on technological means and not or pol-
itical ideologics For instance, Perv has immense
capper resources in Cuajone Experts are unani-




mous in offirming the incredible wealth of these
deposits BUt they ate very hard to get ar and
extract In 1968, Peru turned to the USSR Soviet
£XpCFs carefully examined the problem, and their
* highly detailed report concluded that onky the
“'United States fad the technology 1o properiy
mine the deposits These experts advised Peru o
confide the wotk 10 the Americans In carly 1970,
7 the Peruvian government was in a quandary about
" panding over the “Cyajone contract” after expro-
priating the International Petroleum Company
" But what snikes me as important here is that
most of the nontechnicized coundries raust either
feave their riches unexploited or clse appeal 1o
highly technicized countrics — whatever their ideo-
fogical outtook may be

Idcological imperialism is nonsense Only the
rechnological weight gives true superiority

It might now be useful to focus on the idea of
autonomy {rom cconomics, for misunderstandings
abound. Quite clearly, one cannot separale technol-
ogy and cconomy, a8 Simondon sirikingly points
put: “Thus there ¢Xists a coNVergence of economic
constraints (decrease in raw materials, in work, in
energy consumption, ctc ) and of properly techao-
logical demands Bug it scems that the lagter
would predominate in the technological evelu-
von” Simondon shows that the areas in which
the technological conditions pverside the cconemic
conditions are those in which technologicat pro-
gress has been most rapid The reason, he says, is
that the cconomic causes “are not pure,” they
interfere with a diffuse network of motivations
and preferences, which rotate or averthrow them
And it is to some extent the “pure’’ character of the
technological phenomenen that assures its auton-
ony

Hence, sociologists imperceptibly shide from the
primacy {and autonomy) of economics to the pri-
macy (and autenomy) of techrology This is not
aenerally formalized, clearly worded, or cnurnci-
ated as an overall reality; but more often, # 18 2
subliminal thought, latently taken for granted, as it
were “It goes without saying” for most observers
that technology is what determines and causes
events, progress, general evolution, like an engine
that runs on its own caergy 1 echnology in the
intefiectunl panorama plays the same part a8 spir-
iuality in the Middle Ages ot the idea of the
individual in the nincteenth century Observers
do not proceed to any cleat and total analysis, but
one cannot conceive of society or history in any
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other way. This wrend is so powerful that it crops
up even in those who deny it

1 must, however, add some clarification When I
first analyzed technology’s autonomy from eco-
nomics, certain readers saw this as a declaration
of abselute autonomy — and their criticism was
simed at this abselute Yet I had emphasized that
my term did not imply an eguivalence between
technology and divisity It 5 no use saying,
“$ithey there is autonomy, and hence it is absolute
~ gr it is not absolute, and hence there is no
ausonomy

This kind of theoretical argument does not go
very far Everyonc knows that a sovercign state
today cannot do anything it pleases with its sover-
eignty; belonging 1o the “cancert of nations” is &
practical limit on sovercignty Yetbeing sovereign,
being colonized, having a governiment imposed by
an invader, are not one and the same Thus, T aever
said that technology was not dependent on any-
thing ot anyone, that it was beyond reach, ctc
Obviously, it is subject w the counterthrust of
political decisions, cconemic crises. 1 indicated,
for exzmple, that 2 govesnment decigion at odds
with the law of development in technology, with
the logic of the system, could halt technological
progress, wipe out positive consequences, £ic, but
that in the conflict berween pelisics and technol-
ogy, the former would inevitably lose out, and that
such a political decision, going against & techno-
logical imperative, would ultimately be ruinous for
politics itself

It is quite obvious that technology develops on
the basis of a certain number ol possibilitics offered
Iy the economy And when the cconomiic resousces
are lacking, technology cannot operale ab its full
capacity, achieving what its possibilities allow it to
achieve The relationship berween rechnology and
ceonomy 1§ complex Technology is a determining
factor in cConOMIC growth, but the convesse i$
equally mrue. Closets shows clearly that the impact
of technology on cconomy is ambiguous and that
economic advances are not proportionately highest
where there is the most rechnological research
Seill, technology develops most rapidly in the
peak sectors, and it is there too that CeOnOmY
follows The relatienship berween the two is
striling In the United Stares, exports rose in
avesage of 4% in 1967, but 3896 for compulers,
1594 for acronautics, 30% for telecommunications
hardware Fere, the direct relationship is reestal-
lished, but with rechnology  being gecisive for
CCOnomy.




Jacaues Elul

The relationship varies with the periods It does
not appear ceriain, first of ail, that a relationship
exists between the great movements of techno-
fogical invention and the cconomic or social struc-
ture  The technological inventions seem like
unforeseeable givens of civilization and are by no
means tied o the economic level Nor is techno-
logicai invention today tied to any one country It
breaks away fiom those who have encouraged it
and benefits countries that did not take part in the
effort of scientific or technological invention But
when we leave the domain of invention and pro-
ceed to application, technology presumes the in-
volvement of greater and greater capitals

Can one say that industrinl development is what
conditions the possibility of technological growth?
(Considering that industry is itself a praduct of
technology!) Most technelogical research in the
twentieth century, so it seems, is conditioned and
stimulased when the market causes an industrial
boom However, M Daumas {Rewne 4'listoire des
scicnces et de lenr application, 1969), on the contraty,
foreefully asserts the autonomy of rechnology from
industry And he maintains (which has always been
my position): “There is no denying that the evolu-
tion of technologies can be understood only if
placed in its original historical contexy, but it is
alf right to think that the original task of the his-
torian  of technelogies consists precisely i
revealing the intrinsic logic of the evalution of
technologics. This evolution actually takes place
with an internal logic, which is a very distinct
phenomenon fiom the logie in the evolution of
socio-cconomic  history - Investigating this in-
tereal logic in the technological evolution is the
onty way for ‘the technological history of the tech-
nologies’ to slough off its character of data his-
tory 7

With the spread and growing complexity of
technological development, invention in its tun
depends on already acquired technological bases
{the outcome of carlier applications} and involves
more and more evpensree elements Henee, techno-
logical invention comes to depend afie on pussibil-
ities of economic invessment We thus perceive a
mutual influence On the one side, ali modern
ceonomic growth depends on technolagical appli-
cation, in afl areas © But, vice versa, the possibilities
of advanced technological research and of the ap-
plication of technalogies depend both on the eco-

nomic infiastructure and on  possibilities of

mobilizing economic resources Negatively,
the economy can thus either block technological

develepment for lack of power or prevent techno-
logical application The technologicai program is
conditioned by two series of economic imperatives:
in 2 capitalist country by the profitabiliry of invest-
ment; and everywhere by the possibility of obta-
ining the funds necessary for investment.

Nevertheless, at the moment, this is less and less
s0, for people are coming 1o realize how impossible
it is to calculate the profitability of investments in
basic research, and they are growing morc and more
“eonvinced” that this research is essential, cannot
be neglected, ete. The relationship between tech-
nological rescarch and profitability is no longer
direct Hence, the technological applications will
be highly unequal according to the economic
forms and levels The larter cause an inequality
both in the intensity of technological progress and
in the rapidity of aceess to the profits of technole-
gies

All this is obvious But the importance of the
economic factor notwithstanding, T will maiatain
the concept of technelogy’s self-sufficience in the
sense that econamy can be 1 means of development,
a econdition for technological progress, or, in-
vessely, it can be an obswcle, but never does it
determine, provoke, o1 dominate that progress
Like politicdl autherity, an cconomic system that
challenges the technological imperative is doomed

It is not econoric Jaw that imposes itself on the
technological phenamenon; it is the law of technol-
ogy which orders and ordains, orients and madifics
the economy * Ecenomics is a necessary agent Tois
neither the determining factor nor the principle of
otientation. Technology cbeys its own determin-
ation, it realizes itsell” And by so deing, it maturally
employs sany other, nontechnological factors Tt
may be blocked by their absence, but its reason for
functioning and growing comes from nowhere else
Maodifying a political or an economic system is
perfectly inelfective today and does not alter the
true condition of man, because this condition is
now defined by its milicy and its technological
possibilities, and because the impact of political
or ecconomic revolutions on the technological
system is practically nil At most, these troubles
¢ean hold up rechnojogical progress for a ceriain
time; but revelutionay power changes nothing in
the inuinsic faw of the system

This autanommy will get its institutional face in
self-organization That s to say, not madly,
the techaological world will itself organize techno-
logical research, the direction of application,
the distribution of funds, etc The autonomy of
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the technological systern must be matched by the
autenomy of the institutions that are part of it
that embody it And this, incidentally, will be the
only acceptable autonomy in our society, because
it will be the only one providing an ultimate
justification The basic research oriented toward
rechnology cannot develop unless it is suffici-
ently autonomous! There is an excellent study on
this topic by Mensieur Zuckerkandl, research dir-
cctor of France’s Nationai Center of Scientific
Rescarch {Le Monde, November 1964)

One of the effects of autonomy is that technol-
ogy is becoming the principal factor in reclassifying
the domains of activity, of ideolegical directions
Thus, in 1950, T studied the way technology is
making political regimes more similar and redu-
cing the role of ideologics: ¢ g, the Soviet and the
American systems Likewise, technology is causing
a reclassification of public and private activities:
the distinction is fading between the economic
activities of these two areas. All this was taken up
and demonstrated at length by Galbraith in The
New Industrial State and by M L. Weidenbaum in
“Lffets 4 long terme de la grande Technologie,”
Analyse et prévision, 1969 But the essential point is
to see that these effects derive from the autonomy
of technology

Evidently, it is hard for the Marxists toadmit thar
technology has become an sutonomous factor, dom-
inating the ecoromic structure and having the same
aature and effects in both a capitalist and a comn-
mmunist regime  The most frequently developed ar-
gunent is thai, without any possibic doubt,
technology is simply in the service of capital, that
the familiar effects are due to its integration in
capitalism The technician is merely a salaried em-
ployee like the others, the ideology of efficiency is
not technological but rather the reflecton of the
profitneed The division of labor and specialization
ar¢ not products of technology, but additional ways
of exploiting the working class, ete The most com-
plete effort at systematically demonsirating this
interpretation was made by Benjamin Coriat (Sei-
ence, fechmgue et eapital, 1976) ¥ That is why T will
stick to his book rather than lesser works along the
same lines

The two themes to be demonstrated bear, st
of all, on the fact that the power of decision belongs
to capital It is capital that decides whether or not
to use technologies, the capitalist technologics
are as much technologies of production as they
me technolegies of controlling the exploited class;
and capital uses the technologics enly when they

can procure greater profits. If the author admits
that technology is not neutral, then only in
the sense that it serves capitalism exclusively
The capitalist mode of preduction has ene single
goal: the valorization of capital; and by examining
the contributions made by the different types
of inventions to capital in its process of sell-
valorization, onc can cxpose the (socizl) causes
determining the incorporation or rejection of
the various technologies Capital utilizes only
those that increase the extraction of surplus
value Likewise, the law of value defines the very
space in which the technological rationality can
operate

Natarally, the author accuses Richia of dodging
the law of value and the production relations 7 and
under which technology is pur to work Bur the
entite basis of his demonstration rests on Marx's
demonstration that capital resorts to mechanization
only under two conditions: (1} when the use of
dead labor {accurnulated in the machine) permits
obtaining more surplus labor (diminishing the part
of the day that the worker devotes to his own
production and increasing that part which goes
beck to capital); (2) when the technologices allow
capital to better dominate the labor process
[ ]

But the most characteristic thing about Coriat’s
unrealism is his living in the past. Coriax akes
Taylorism and mechanization as examples, models,
and the ne plus uitra of technology We must be
dreaming! Nothing fundamental has occurred;
there has been no change in the technological
structure since Tayler Technology is summed up
in and boils down to; the machine We can obvi-
ously uaderstand in these circumstances that
Marx’s analyses are accurate for those facss that
are contemporary with, or very shightly subsequent
to, Karl Marx But the mistake is to claim that we
are still back there In Coriat, technology is nothing
but the tndustrial application of science in terms of
the production of goads (in the narrow sense) He
blissfully dectares that the technelogies whose goat
is not to preduce goods are unemployed! And his
critique of Taylorism (as if that were the present
situation) corresponds to & labor situasion of 1930
In other words, Coriat’s “demonstration” is ac-
ceptable only for the reader who fiust grants total
approval to the lireral expression of Kari Marx's
thought and whe totally “'poch-poohs™ the present
facts about technalogy. Coriat remains enclosed in
a problematics ¢stablished on otally obliterated
facts.
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We would like to dwell on a further aspect of that
autonomy from values and ethics ' Man in his
hubris — above all intellectual — still believes that
his mind controls technology, that he can impose
any value, any meaning upon it. And the philoso-
phers are in the forefront of this vanity. It is quite
rematkable to note that the finest philosophies on
the importance af technology, even the materialist
philosophies, fall back upon a preeminence of
man." But this grand pretension is purely ideo-
legical What is the autonomy of technelogy all
about in regard 1o values and morais? One can, [
feel, analyze five aspects

First of all, echnology does not progiess
in terms of & moral ideal, it does not seek to
realize values, it does not aim ar & virtue or a
Good.

Secondly, technology does not endure any moral
judgment The technician does not toferate any
insertien of morality in his work. His woik has to
be free. It seems obvious that the researcher must
absolutely rot pase the problem of good and bad
fou himself, of what is permitted or prohibited in
his research . His research, quite simply, s And the
same is true {or its application Whatever has been
found is applied, quite simply The technician
applies his technology with the same independence

as the researcher Now this is the great illogic of

many inteflectuals They agree on the first term,
which stuiikes them as obvious, but they want to
reintroduce judgments on good and evil, human
and inhuman, etc, when they come to the second
term, that the technician cught to use his technol-
ogy to do good Yer this makes no sense at all after
the first term, for application coincides exacely
with research Technoelegical inventon is already
the putcome of 1 certain behavior The problem of
behavier (on which people claim to have 2 value
judgment) does not arise only with application
{(We will srudy the conflict between power and
values in the last pat) It is the same behavior
that dictates the artitude of 1esearch (chaiming it
to be free} and the attitude of application The
technician who puts something to work cliims to
be as free as the scienust who does the reseazch
Thus it is childish ol an inteHectual to bring mot-
ality into the consequences if he has rejected it in
the principle The autonomy of techrology is es-
tablished here chiefly by a radical division of two
areas: “each for stself ™ Morality judges moral
problems. It has nothing to do with technological
problems: only the technological means and cri-
teria e acceptable

An absolutely engrossing study was done by an
American technologist on the following theme:'
So long as the preblems are purely technological,
they can always find a clear and certain solution
But once the human factor has to enter, or once
these problems become too large for any direct
technological handling, they seem insoluble. Con-
{ronted with these difficultics, people have been
developing “social engineering ™ This innovation
appeals to the better feetings; a whele improvement
of man rests on the finer instinees and it claims that
the route will be the improvement of man, albeit
obtained by technologies (psychological or psycho-
sociological technologies). Now after a certain
aumber of examples, the author feels that this
route is unsuccessful and uncertain because there
are too many nontechrological factors. The only
wiy out is to uansform all the problems into a
series of specifically technological questions, esch
receiving its solution from the adequare technol-
ogy Here, we can be sure of getting results by
avolding a mixtare of types. There is no fines
example affirming technological autonomy! Mor-
ality, psychology, humanism — they all get in the
way Such is the obvious verdict

And this is reinforced by the philosophieal cer-
tainty that only man can be subjected to a moral
appraisal “We are no longer in thar primitive
epoch when things were gzood or bad per se
things arc only as man makes them. Everything
boils down to him Technology is nothing in
itself 7 But in formulating this oversimplification,
the intellectual fails to realize that man is depend-
ent on technology and that, since the lattes
has become free of all moral judgment, the above
surement would imply precisely thar rechnology
could do anything Man does what technology
allows hiin to do He has thus undertaken o do
anything. Maintaining that morality should not
judge invention or technological operation leads
to saving, unwittingly, that any human action is
now beyond ethics The autonomy of technology
thus renders us amoral  Henceforth, morality
will no fonges be part of our domain, i wiil be
shunted off into the void in the eves of scient-
ists and technicians, morality — along with all
values and what can be called humanism ~ is a
purely private matter, having nothing o do
with conerere activity (which can only be techno-
logical) and with no great interest in the serious-
ness of ife

Here is a small example In March 1961, the
French Minister of National Education Jaunched
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# survey among students at the scientific Grandes
Fcoles (the faeulties specializing in professional
training) and in the preparatory classes for these
schools. The questionnaire deait with the teaching
of philesophy and literature The outcome was
significant The students were almost unanimous
in denying any sense or value in philosophy As for
the teaching of French, they made a distinction:
Literature was totally uninteresting; but know-
ledge of the language, in contrast, was useful for
writing reports and describing experiments

That is a fine iflustration The technician does
not sce any bearing that the study of erthics or
phitosophy can have en his work. Naturally, he
admits that the specialists on moral problems, the
philosophers, et al , can pass opinicns on this wotk,
pronounce judgments Burt that is no concern of
his. It is pure speculation. There are more and
more works of philosophy, sociology of rechnology
{and the theology of technology is beginning to
blossom); but their only audience is within the
circle of philosephers and humanists. They have
ne outlet whatsoever into the world of technicians,
who utterly ignore all this research And this is not
simply due ro specialization These technicians live
in a wehaological world that has become rurono-
mous

Since technology does not support any ethical
judgment, we come to the third aspect of its auton-
omy . It does not tolerate being halied for & moral
reason Needless 1o say, it is simply absurd to voice
judgments of good or evil against an operation that
is deemed sechnologically necessary  The sechni-
cian quite frankly shrugs off something that strikes
him as urterly fanustic; besides, we know how
relative morality is The discovery of “situational
morality” is quite convenient for putting up with
anything How can we cite a variable, fleeting,
constantly redefinabie good in order to forbid the
technician anything or stop a technological ad-
vance? The latter is at least stable, ecrtain, evident
Tecknology, judging itsclf, is now fiberated from
what was once the main check or human action:
beliefs (sacred, sphitual, religious) and ethics
Technology, with a theory and a system, thereby
assures the [reedom that it has acquired in fact
It no Jonger has 1o fear any limitation whatse-
ever because rechnology exists bevond good and
evil

Fora long time, ohser vers claimed that technol-
ogy was neutial, and consequently not subjeet 10
morality  That is the situation we have just de-
scribed, and the theoretician whe thus described

technology was merely rubber-stamping the de
facto independence of techaology and the techni-
clan Bur this stage is already passed The power
and autonemy of technology are so welt assured
that new technology itself is rurning into a judge of
morality A moral proposition will not be deemed
vahid for our time if it cannot enter the techno-
logical system and be consistent with i

The fourth aspect of this avtonomy concerns
fegitimacy Modern man takes for gransed that
anything scientific is legitimate, and, in conse-
quence, anything technological. Today, we can no
longer merely say: “Technology is a fact, we have
to accept it as such, we cannet go against it.” This
is a serious position which reserves the possibility
of judgment But such an attitude is looked upon as
pessimistic, antitechnological, and retrograde
Indeed, we must epter the technological system
by acknowiedging that eves vthing occurring within
it is legitimate per se There is no exterior refer-
ence There is no asking the question about truth
(for now, truth is included in science, and the tyth
of praxis is technology pure and simple), or the
guestion about good, or the question about final-
ities. None of these things can be discussed The
instant something is rechnological, it is legitimare,
and any challenge is suspect Technology has even
become a power of legitimation It is rechnology
that now validates scientific research, as we shail
demonstrate further on

This is very remarkable, for hitherto, man has
always tried to refer his actions to a superior valug,
which both judged and underpinned his actions,
his enterprises But this situation is vanishing for
the sake of rechnology Man in ouwr socicly both
discerns this autonomy demanded by the system
{which can progress only if amonomous) and
grants 1his syster1 autonomy by accepting it as
legitimate in itsell This autonomy is cbviously
not the outcome of a struggle between two personi-
fied divinisies, Morality and Technology! It is man
who, becoming # true befiever in, and loyal sup-
porter of, technology, views it as a supreme object
For it must be supreme if it bears irs legitimacy in
irself and needs nothing to justify it!

This conviction is spawned by both experience
and persuasion; for the technological system con-
Lains its own technological power of legitimation,
advertdsing It is shallow to believe that advertising
is an external addition 1o the system, due to the
domination of wchnology by profit secking
Advertising is & technology, indispensable to tech-
nolegical growth and meant 1o supply the system
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with its legitimacy This legitimacy actually comes
not just from the excellence that man is ready to
acknowledge in technology, but by the persuasion

thatin fact every ciement of the system is zood That

is why advertising had to add public relations and

human relations By ne means does “'the mass con-
sumer society vote for itself,” bue rather, it is the
technological society that integrates the individual
in the technological process by means of that justifi~
cation

There is, however, a farther stride 1o be made,

and quite & normal pne at that. Independent of
emarals and judgments, legitimate in ftself, technol-
oy is becoming the creative force of new values, of
a new ethics Man cannot do without morality!
Technology has destroyed all previous scales of
value; it impugns the judgments coming from out-
side After all, it wrecks their foundations. But
being thus self-justified, it quite normiaily becomes
justifying. Whar was done in the name of science
wass just; and now the same hoids true for what is
done in the name of technology . It atrributes just-
ice to human action, and man is thus spontancously
led to construct an cthics on the basis of, and in
rerms of, technology 5

Notes

1 itisebvious —and this comment holds for all the rest of
s discussion ~ that when 1 say rechnalogy daoes net
adrie,” “wants,” ete, [ am not persenifying in any
way 1amsimply using an accepied rhetorical shorteut
In reality, it is the rechnicians on all levels who make
thest judygments and have this astitude; but they are so
imbued, so impregnated with the technological ideol-
ogy, so integrated into the system, that their visal
judgments and auitudes are its direer expression
One can refer them to the system ftself
“Neuf theses sw k Science and Ja Techaigque” in
Fiure er surviere (1975) This anonymous text is prob-
ably by Groetenduijk 1have summed up the first five
theses
3 Furin, Fechuigues el sociétés (1970), leans toward the
same epinion In contrast, see U Matz; “Die Freiheit
der Wissenschalt in der sechnischen Wele” in Polirik
and Wissenschafi (1971) Bui he is actualiy investigit-
i the freedom necessary fir Hre selentist in a techni-

i3

cized state
4 See Jacques Eliul, The Political Fusion (1967), and
Finzi, [l potere tecnocratico (1979
On the capacity of the ste 10 play the role that is
presumed, see Jacques Eliud, The Technological Ssci-
ety, chap 4, and The Policcal Hinsipn 1 will not
bother repeating these demonstiations here

w

This does not oceur in a theoretical or system-
atic manner The elaboration only comes after-
wards. The rechnological ethics is constructed
bit by bit, concreiely. Technology demands a cer-
win number of virtues [fom man (precision,
exaceness, seriousness, a sealistic attirede, and,
over everything else, the virtue of work) and
4 certain outlook on life {modesty, devotion,
cooperation).  Technology permits very elear
value judgments (what is serious and what is
not, whar is effective, efficient, useful, exc)
This ethics is built up on these concrete givens;
for it is primarily an experienced ethics of
the behavior required for the technelogical system
co function well It thercby has the vast superio-
rity over the ether moralities of being truly experi-
enced.  Furthermore, it involves obvious and
ineluctable sanctions {(for it is the functioning
of the technological system that reveals them)
And this moraiity therefore imposes them almost
self-evidently before cryswllizing as 2 clear
doctrine located far beyond the simplistic utilitar-
janisms of the nineteenth century 1

i1

& it appears, quite oddly, in one of the most profound
and rigorous thinkers of our time, Berirand de Jou-
venel; he keeps insisting that it is man whe decides,
and that the overall decisions are made on a political
level - technotogy being merely secondary and subse-
quent And yet his admirable book [ “readic is the
best demonstration of the autonomy, the self-suf-
ficience, of sechnojogy This notion runs all through
his book, recurring constantly, so that we wonder if
the author wrote “on several levels,” which are com-
plementary but different and at times seemingly op-
posed to one another

Ol course, everyone agrees that research is the key
(¢conomic) development and that it is therefore worth
accumulating ecunomic resources in order o achieve
& greater eeenomic advance by means of techavlogical
rescarch. But the relation between the two is growing
tess and less clear “Research and development” is
a sousee of very great uncertaindes. In France, the
OFE LD (Organization for Economic Cooperatien
and Developraent) has concluded: “The relations of
research and development to economic growth sulfer
from a paradox They are both ebvious and unmed-
Fven exclading the money spent 08 mili-
it the
I and

-3

surable
tary research, we are umble to bring ou
correlation between the cxpenses of sesearc
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development and the growth of the GNP
And Closets has a good formula for defining the
relationship  between economy and technology:
One can only speak of an “economy of uncertainty ”
As for research and development, see the series
Analyse o1 prévision, 1907 o 1970 — and the wiitings
of Jouvenel

Richta underlines an imporiant turnsbout in the
Woeberian school At first, with Weber, they asserted
that *“pne can rationafize technologically only in
terms of commercial reason . The law of techne-
logical reason must always yvield to the law of cco-
nomic reasor " But since 1968, the Weber disciples
{eg, Papalakas) have been claiming that this ceo-
nomie rationality is sefative and that the relationship
between capital and technology is reversing: “Tv is
econemie reason that must adapt o the harsh tech-
nologicat reality, it is technological rationality that
becomes the primary dimension and that thereby
dominates the principal focus of tension in seciety™
(R Richsa, Croilization ar the Crassroads, p. 80)
Adso see 5 Rose, L' Mddologic de et daus la Science
(1977}, a work ef strict Marxist orthodoxy, which
tries o prove that science is ideofogical Very schol-
arly nnd very disappointing

Two very good examples of this autonomy are off-
ered, though on different premises, by G Vahanian
and by H Orlans. G Vahanian, The Deathi of God,
shows that the “how to do™ has become independent
of ali Christian thought and Ims, in fact, invaded
Christianity, which is subordinated to cificiency
I Orlans, in Tomard the Year 2000, Dacdalus,
1967, shows that “not ail technological development
is desirable, of course, but we cannot really see how
we can prevent anything technologically possible
from being realized

The reader can refer ta the excelient amlysis of such
illusions in Seligman (4 Most Notorions ictory,
1966), who shows that the tragedy of these ilhusions
comes from technelogy’s having its own strength.
capable of destroving 1he designs of man, of deter-
mining his ideologics And, as he shows at Iength,
this autonomy of technology makes man's autonomy
“at best questionable ™
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A M Weinberg, “Technologic ov ‘engincering’
social,” Anabyse ef prévision (1906)

Nevertbeless, since 1965 we have 1o modify this
seatement sfightly. Certain scientists {but no teehni-
cians as vet) are starting te ask moraf guestions about
the legitimacy of their scientific work and s geals,
however, with no resulis

On the autonomy of technolegy from values, one
should read the admirable pages by B Charbonneaw,
Le Chaos et le systéme, particularly concerning the
atomic bomb It i5 not the most monstrous Lyrant
tha: produces the bomb, but the most advanced
society And in 194, it was not the USSR or
Nazi Germany, but an evangelical and Hberai nation
ruled by a president whose goal was to [ree the earth
of fear. Who will have wanted the irreperable if ever
it comes? Certainly not the scientists, who are only
after knowledge, nor the technicians, who are only
after power As for the politicians, they are only afier
peace and justice Unhappily, actien commands Tt
was not Roosevelt who made the borab: Hider
forced him, and thea Swlin But the Communists
will demonstrate thar the bomb is a product of
capitalism The proof is that the U S S R s explod-
ing even more powerful bombs Who or what is
behind the bomb? Propress (science, technology,
the state) left to its own devices The USSR was
the second nation te explode the boml because i
wag the second power on the globe Marx has no
more (e do with this than Jesus ™

For lengthy treatments on the contents of this ethics,
see Jacques EHu), L« Fonloir vt I firire, vol 1ochap 2
(1963)

In regard 1o man, Mumford shows decisively and at
fength how and why the series of the most advanced
technelogical inventions has absolutely nothing (v
do with man's “central histerical task, the rask of
beeoring human ™ 11 we ke the most recent teeh-
nological exploits ~ the moen landing, climate con-
trof, artificial survival, creation of life - nothing has
the least relationship 10 the project of “becoming
human ™ Everything obeys the injernal logic of the
System




