[CURSO DE EXTENSAO, RACIONALIZACAO DEMOCRATICA, PODEE TECNOLOGIA,
Universidade de Brasilia — UnB, Centro de Deserimmwnto Sustentavel, ABRIL — MAIO 2010]

The Mediation isthe M essage:
Rationality and Agency in the Critical Theory of Technology

Andrew Feenberg

Critical theory of technology brings technology studies to bear on the social theory of
rationality. This paper discusses this connection through a reconsideration of the contribution of
the Frankfurt School to our understanding of what | call the paradox of rationality, the fact that
the promise of the Enlightenment has been disappointed as advances in scientific and technical
knowledge have led to more and more catastrophic consequences. The challenge for critical
theory is to understand this paradox without romantic and anti-modern afterthoughts as a
contribution to a progressive worldview.

1. Rationality in the Critical Theory of Technology

In 1888 Edward Bellamy publishéaoking Backward, the most famous utopian novel of
the 19 century. Bellamy's hero wakes up after sleepimgrfore than 100 years in a“?Oentury
socialist society. All the institutions are expkdhto him as rational, that is, both just and
efficient. Far from being regimented, Bellamy’s igdist society is inhabited by highly
developed and morally responsible individuals.

In 1932 Aldous Huxley publisheBrave New World, the most famous dystopian novel of
the 20" century. Huxley's heroes are persecuted non-comfts in another perfectly rational
society, but this is a society of total administiat Huxley's dystopia has sacrificed justice and
individuality to achieve stability and control.

What happened to transform™@entury optimism into 20th century pessimism? Why
did the 18 century foresee utopia and thé"2fentury dystopia? What transformed the meaning
of rationality between these two centuries?

Bellamy’s utopia is organized around an industaiahy in which workers enjoy equal
pay. They are relieved of the most difficult anchglrous work by machines. The hardest jobs
are performed in a shorter work week so as to remarkers who value leisure without the need
for financial incentives or coercion. The indudtaamy is commanded by experts of high moral
character.

Everyday life and politics are not organized by #mey nor is art, literature, science,
invention, journalism, and religion. All these adies are pursued freely, without expert control,
because they have no scientific basis and hencsador expert management. Bellamy's utopia
is thus a bipolar society combining collectivisndandividualism in ideal proportions. But this
is precisely what didhot happen in the 2D century when the technical means were actually
available to achieve utopian ends.

Huxley's dystopia is also a rational society, epotated from mass manipulation by the
emerging broadcast media and Ford’'s assembly Hie.dystopia reconciles individual and



society by eliminating individuality. Its rulersgare that all ills stem from the lack of fit between
human capacities and the division of labor. Humamds must therefore be reconstructed in
mind and body to suit the tasks they are condentmeédrform. People become technical objects
in this scheme, their genetic heritage mere rawer@tfor the production of better adapted
models. The alternative the novel proposes, oreratihe dilemma it constructs, distinguishes
total technology from individualistic chaos, theeonffering slavery and stability, the other
freedom and catastrophe.

Both of these novels concern the radical conseasent social rationalization through
technology. The comparison between them raisesgjubstion of the significance of rationality.
Our common sense identifies the rational with soeeand efficiency. It is universal, necessary
and morally neutral. But in Bellamy technical andral progress are conjoined while in Huxley
technology is bound up indissolubly with dominatiém neither case is rationality the neutral
medium in which independent desires and culturgbuises are transparently fulfilled and
expressed. On the contrary rationalisydesire and culture in living social form. As mildi
indicates with McLuhan-esque exaggeration, theomali mediation of social action biases the
message or meaning of that action.

The question the novels do not address is precisaly rationality is combined with
values. Each novel posits an essential connectedweden technical advance and a specific
value, freedom in the one case, domination in theroThis leaves little room for human agency
in the technical sphere. But a new politics is egimgy that is neither utopian nor dystopian. This
politics responds to breakdowns of rationality tilgle democratic interventions by ordinary
people with consequences for the design of teclgnedoand technical systems. A new
understanding of rationality is needed to respanthé questions raised by this new technical
politics. My starting point in approaching theseialigng issues is the critique of rationality in the
Frankfurt School.

The Frankfurt School of Theodor Adorno, Max Horkher, and Herbert Marcuse
elaborated an unorthodox version of Marxism thareth with Huxley a skeptical view of
progress. Marx had relied on the spread of critiatibnality to eventually render the working
class immune to the ideologies that kept it in Ithreike Bellamy, he believed in the
emancipatory effect of a further process of tecbgichl rationalization under the control of
workers. Later Marxists simplified the argument aomcluded that capitalism distorted a pure
technical rationality waiting to emerge under shem. They expected social progress to unleash
technology for the good of all. Although they wédarxists, the philosophers of the Frankfurt
School believed that class consciousness had fadedmerge as Marx expected, that the
opportunity for proletarian revolution had been sei, and that technology—rationality in its
most concrete form—was the problem, not the satutio

The Frankfurt School argued that both capitalisd aammunism were based on the
generalization of technical mediation in the oppigs form which capitalism first gave it. The
factory was the opening scene of rationalizatiod@sination. Today it is everywhere, reaching
into medicine, entertainment, sports, educatiom Brlaming everyday life and belief. Power
follows technology. The enrolment of everyone awdrgthing on the planet in the system has
made it possible to spread centralized adminisinetiom the factory to society at large.

There are several possible responses to this istudtraditional Marxists, liberals and
neoliberals still hold that modernization must @omé until it finally fulfils its promise. The
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negative consequences so far endured are dismassedntingent accidents along the path of
progress. Marxists had high hopes in the tumultymrsod after World War . But their hopes
had dimmed by the time the Frankfurt School fitstifished in the 1930s. These philosophers
witnessed the rise of virulent racist and natigtatieologies purveyed by the new mass media.
They did not despair completely but in fact they s path forward.

The Frankfurt School criticized the progressiveigmtthat domination is overcome
through progress in rationality. On this view doation should recede as rationalization
advances. This is what Habermas calls the “Enlightnt project,” but it seems to be failing.
What we witness instead is a catastrophic revestdahe expectations of the Enlightenment
which Marx still hoped to fulfill through socialisevolution. The Frankfurt School proposed a
“rational critique of rationality” in response tbis situation in the hope of salvaging a coherent
basis for a critical theory of modernity out of thawed inheritance of the Enlightenment and
Marxism. This approach must be distinguished fréva tmore familiar romantic critique that
calls for a retreat from rationality and all its ks. These two critiques imply different politics
and it is therefore important to distinguish thedeady.

Romantic critique of reason as such begins in #te 1§ century, accompanied by
idealization of the past. | cannot review this trérere but must mention its essential thrust. That
thrust is evident in much romantic literature whagposes passion to bourgeois calculation and
social conformism. The theme is summed up by Bazaatihero Vautrin who declaims
"J'appartiens a l'opposition qui s'appele la vigné image of life versus mechanism captures the
essence of the romantic critique. On these termasonality is not a reliable means for
understanding life but is instead a specific forhiife dedicated to questionable goals. In most
formulations this critique implies a rejection obdernity as an instance of that form of life.

This critique appears to be verified by thé"2@ntury catastrophes of reason. Wars,
concentration camps, nuclear weapons, and now amagntal disaster threaten the
Enlightenment project. But it is difficult to belie that the full content and significance of
rationality is exhausted by these disasters. Susdgon has underexploited potentials that can
be mobilized in a self-critical approach. A distioo must be drawn between technical and
critical rationality. This is the approach of theafkfurt School's non-romantic critique of
rationality.

Romanticism despairs in enlightenment and gives omp reason altogether. The
philosophers of the Frankfurt School offered a maemmplex response, a “dialectic of
enlightenment” that recognized the catastropheademity but also the continuing promise of a
different kind of rational society. The underlyingroblem, they believed, lay in the
transformation of reason in modern times whichitefinerable to exploitation by the dominant
elites.

Horkheimer argued that reason is rooted in a vahespreservation of life, but in modern
times it is reduced to a pure means, an instruroémgower indifferent to life. Horkheimer
distinguished accordingly between traditional “aijge” and modern “subjective” reason.
Objective reason contains a value within itself.didee is an example. It combines rational
technigues based on science and experience wibmanitment to healing. Until modern times
this was the normal form in which reason was degdiogocially. But with the emergence of a
total civilization of technique reason becomes feative” in the sense that it responds to the
will rather than to intrinsic purposes of some sort
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Marcuse argued that subjective reason is concregalized in modern technology. It
makes possible not only a generous material stdnofaliving but also access to the cultural
heritage of the human race, formerly available omythe wealthy. Advancing technology
spreads the capacity for self-rule thus provingdhsolescence of class just as Marx supposed.
But at the same time it provides the means for giegiing the capitalist system indefinitely
through *“delivering the goods” and integrating tkerking class to consumer society.
“Technological rationality” thus shatters the dreafrEnlightenment. This is a radicalization of
Weber's rationalization thesis culminating nothia tron cage of bureaucracy but in an iron cage
of technology.

Marcuse’s critique appears similar to the romaatitique of rationality, but in fact his
argument is subtly different. The dire consequemteationalization are not due to the nature of
rationality as such, but rather to its restricteord narrowing under the influence of capitalism.
Premodern technical practice cultivated plogentialities of its materials. Traces of such notions
sometimes persist among practitioners of techrmidalsuch as architecture. They may aim not at
arbitrary goals but at realizing a value such amubelatent in their objects, a natural site, for
example.

Frank Lloyd Wright attempted to situate his builgirharmoniously in the landscape, but
the same engineering techniques he employed, fresdaesthetic concern, are also available to
create steel and glass monstrosities cut off fragnralation to nature. The formal neutrality of
modern reason, which derives from its mathematomaistruction of its objects, cancels its
intrinsic connection to potentialities and placeatithe disposal of the powerful, ready to serve
their subjective values. With such considerationsiind, Marcuse argued for a social revolution
in reason itself, incorporating values into itshiealogical applications. He hoped this could be
achieved through the fusion of aesthetic and teahmnationality in a renewed objective reason.

These theories of rational domination elaboratedhieyFrankfurt School are suggestive
but so abstract they fail to engage with laterggiteis over technology in domains such as the
environment and the Internet. They are, furthermambiguous. Horkheimer and Adorno
argued that instrumental reason is essentiallytitatesd by the repression of inner and outer
nature. Yet Adorno also condemned capitalism fatadiing technological development and
lamented the suppression of beneficial technidal@étives. It is not easy to reconcile these two
positions. The contradiction is even clearer in &dge. On the one hand he follows
phenomenology in arguing that modern scientifiditecal rationality is intrinsically linked to
domination. On this basis he advocates a new seiand technology that will treat nature as a
subject, by which he means respect its potentalitBut on the other hand he rejects any
regression to a premodern qualitative science dfiraa What his reform of science and
technology would entail remains obscure. This amibjghas opened the Frankfurt School’s
critique of rationality to the charge that it iswantic and irrationalist.

Yet despite these problems, | believe the esseuiat of the Frankfurt School’s critique
is valid. That point is the social bias exhibitgdapparently neutral technology and the attendant
paradox of rationality, the fact that the progressechnology has gone hand-in-hand with the
progress of domination.

There are no ready concepts for talking aboutghiadox. That the existing technology
favors domination is clear, but we must clear wpdmbiguity in the Frankfurt School’s critique,
show its relevance to the contemporary politiceeohnology, and clarify the distinction between
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critical theory and the essentialist condemnatiértechnology as such. To understand the
paradox without romantic subtexts we need a congkgicial bias appropriate for the analysis

of rational systems. The Frankfurt School intended just sacaralysis but failed to develop the

categories and methods for performing it. The ¢tuan alternative approach lies in the notion
that the very neutrality of technology links itéfdo a project of domination.

I have formulated this approach as a theory ofltias of technology. This requires a
departure from the usual concept of bias which Igsaty associated with prejudice and
discrimination. But bias in a less familiar senppears in other spheres as well. For example,
because right handedness is prevalent, many ewenfgacts are adapted to right-handed use.
This too could be called a bias but it does noblive prejudice. Rather it is built into the design
of the objects themselves. In this it resembleskihé of bias exhibited by technology and other
rational systems.

In accordance with this distinction, critical theaf technology identifies two types of
bias which | call “substantive” and “formal” biaEnlightenment critique addresses the more
familiar substantive bias. Eighteenth century pojahers were confronted with institutions that
claimed legitimacy on the basis of stories aboatghst and religion. Aristocratic privilege was
justified by mythic origins such as participationthe crusades. Kings ruled in the name of God.
Rational critique undermined these narrative mydbhind religion, monarchy and feudalism.
The Enlightenment judged institutions on the ba$igcts and arguments and this judgment was
fatal to theancien regime. Much later a similar critique attacked racism aeddgr bias again in
the name of rational ethical principles and scfenkinowledge.

| call the bias criticized in such cases “substagitibecause it is based on pseudo-facts
and emotions, specific contents that motivate aigoation. For example, when women are
thought to be less intelligent than men—a widelidhaew that appeals to feelings rather than
evidence—even the smartest among them will havieewlify finding the jobs they deserve and
less qualified men will perform less efficientlytimose jobs. Substantive bias intrudes values and
prejudices into domains that ought to be governgdrdiionality and justice. Critique of
substantive bias therefore implies the purity afs@n as such.

But technology too discriminates between rulers andd in technologically mediated
institutions. This bias does not involve prejudiéebiased technology is still rational in the
sense that it links cause and effect efficientlp. tNrrative myths or pseudo-facts obstruct its
functioning, and it is certainly free of emotionewertheless, when the division of labor is
technologically structured in such a manner asatese subordinates to perform mechanical and
repetitive tasks with no role in managing the larfgamework of their work, their subordination
is technologically embedded. | call this a “formélias because it does not violate the formal
norms such as control and efficiency under whichnelogy is developed and employed. These
norms do not specify a particular substantive githbugh the technologies they govern may in
fact achieve such goals through the side effectsef role in social life.

In this respect the formal bias of technology mikir to the bias of the market which
was the starting point for Marx's critique of capgm. The market appears rational but,
strangely, equal exchange leads to inequality. Tiesjuality escapes Enlightenment critique
because it is not justified by narrative myths bythe exchange of equivalents. In the midt19
century two styles of critique emerged in respofi$e French anarchist philosopher Proudhon
famously claimed that “property is theft.” He arduéat property income is not the result of an
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equal exchange. Various theories of this sort legygeared over the years, some arguing that
capitalists charge more than goods are worth, stieuing that they pay workers less than their
fair share. In either case, the market is treasea fsaud rather than as a coherent system.

Marx was a more rigorous thinker. He realized thatcritique of the market would have
to begin with the fact of equal exchange rathentti@nying it. The origin of inequality would
have to be found in the very rationality of the kedr He proved this with an elaborate economic
theory that | will not review here. His argumentrisi on the difference between the worker’s
wages, which is more or less equivalent to theevaluhis labor power, and what he is capable
of producing in the course of the working day, legth of which is set by the capitalist. Since
the worker owns and sells his labor power, notgheduct of his labor, no violation of strict
market exchange is involved in setting a workdayglenough for the capitalist to make a profit.
The problem is not primarily the unfairness of tkigstem, but the larger consequences of
capitalist management of the economy, such asdbkilling of work and economic crises. With
this argument Marx showed that rational systems lmamiased and he extended this type of
critique to technology as well.

The methodological significance of Marx’s analyss not just in the condemnation of
exploitation but in combining the apparently congraotions of rationality and bias. This was
precisely what the Frankfurt School was to do miatér in its critique of technology. The point
of that critique was not to blame technology fociabills nor to appeal to technological
rationality as an antidote to the inefficiency apdalism, but to show how technology had been
adaptedin its very structure to an oppressive system. This notion of structlbiak can be
elaborated further.

There are two familiar ways in which rational sysseand artifacts are biased. In the first
place they may require a context for their impletagan and that context may have different
implications for different individuals or socialaups. Consider the case of maps. A map may be
a perfect representation of the territory and iat thense highly rational, but it is useless until
direction on the map is correlated with directiam tbe ground. Thus the map does not stand
alone but must enter practical reality with a brashe most neutral sense, a simple orientation.
But a map may also embody a social bias, for examplthe case of early navigation when
map-making was a necessary preliminary to the oestgof territory occupied by natives who
themselves had no need of maps to get around.

The second way in which rational artifacts are dxias through their design, as in the
case of right handed tools or the market in Mati&ory. As we will see in a later discussion of
constructivism, design is shaped by many actortogem rational solutions to the problems that
interest them, not by pure reason alone. Artifastd systems thus reflect particular interests
through the role of powerful actors in shaping gesiThis does not make them irrational or
inefficient but on the contrary is the way in whittfey are rational. | employ the concepts of
“translation” and “design code” to understand #ygparent paradox.

Technologies are built according to a “design cotlhelt translates social demands into
technical specifications. The sidewalk ramp is adgexample. Until it was introduced, disability
was a private problem. The interests of the dishblere not represented in the design of
sidewalks which obstructed their movements at ewv@pssing. But once society accepted
responsibility for the free movement of the disdblihe design of sidewalks translated the new
right. This recognition takes the form of a stawdfar the width and slope of the ramp.
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Progress is defined relative to design codes amdnnabsolute terms. Take commercial
aircraft as an example. The criterion of progresshis domain has shifted from speed—the
Concorde—to size—the 747—as a function of OPECiggudo raise the price of fuel. Neither
size nor speed is the “right” criterion; there © question of rightness because the choice of a
criterion is contingent on shifting historical et ®nOn these terms modern societies have
experienced a specifically capitalist form of pregg biased by class power.

Along the way, unsuccessful alternatives have begtted and forgotten, covered over
by a kind of unconsciousness which makes it seeth@agyh the chosen path of progress was
inevitable and necessary all along. This is whaegirise to the illusions of pure rationality and
universal progress. These illusions obscure thegimaéion of future alternatives by granting
existing technology and rationalized social arrangets an appearance of necessity they cannot
legitimately claim. Critical theory demystifies shappearance to open up the future. It is neither
utopian nor dystopian but situates rationality witthe political where its consequences are a
challenge to human responsibility.

2. System and Lifeworld in Instrumentalization Theory

In this section | present my own approach, whidall instrumentalization theory, in a
critical confrontation with Jirgen Habermas, thestarominent contemporary representative of
the Frankfurt School. Habermas introduced commuioicatheory and system theory into
Critical Theory and turned it away from the radicatique of modernity toward the reform of
the welfare state. He rejected what he considdredanti-modernism of Adorno, Horkheimer
and Marcuse. Their critique of social dominatiorsviased on a more fundamental critique of
the domination of nature but, he argued, the cayegb domination applies only to human
relations. The very concept of domination of natigencoherent and implies a critique of
technology as such not so very different from wirag finds in Heidegger. Furthermore, these
philosophers never explain the critical standardeutying their argument, nor do they propose a
concrete program of reform of modern society. Adowy to Habermas there is a gaping
normative deficit in the philosophy of the earlyafkkfurt School.

In his 1968 essay on “Technology and Science aslddg,” Habermas takes up a strand
of Marcuse’s argument, the notion that the probleith technology is its universalization as a
worldview or ideology influencing every aspect @klin modern society. Habermas quotes
Marcuse who writes, "When technics becomes theeusal form of material production, it
circumscribes an entire culture; it projects adristl totality-- a ‘world.” This is Marcuse’s
critical version of the technocracy thesis accaydio which experts have taken over and
depoliticized public life. Self-expanding technojoeplaces moral considerations and debate.
Habermas finds in this approach a way of separ#tiegritique of technology as such, which he
rejects, from the critique of the legitimating ftioo of technology in technocratic ideology.

Habermas develops his own version of this argumenthe course of a critical
confrontation with Marxism. Marx argued that thendiens between productive forces and
relations of production motivate class strugglet Habermas claims that class struggle has
weakened in intensity to the point where this theoust be completely revised. The tensions
Marx addressed through social categories must nevexplained through an analysis of the
generic action types involved in work and commuticaunderlying those categories.



Habermas thus substitutes the concepts of “purposrational action” and
“‘communicative interaction,” for Marx’s forces amelations of production. Purposive-rational
action is success and control oriented. The teehniétation to nature is rational in this sense, i.
more or less effective and efficient. It differ®im communicative interaction which aims at
mutual understanding rather than technical succEss.tension between the types of action
involved in work and social relations now replaties original Marxian problematic.

Habermas identifies two major features of all stiegseon the basis of these distinctions.
On the one hand every society has an institutimaahework based on a system of meanings,
practices and expectations established by commiivedateraction. On the other hand there are
technical subsystems which contain the knowledgectiges, and artifacts that enable the
society to produce the goods required for survivde balance between the technical and
communicative dimensions varies, but the instindidramework was always predominant until
modern times.

Habermas distinguishes two stages in the developofemodernity in each of which a
different technical subsystem intrudes on the tustinal framework. In the first phase of
bourgeois society the market penetrates everywdnradledisplaces the institutional framework as
the determining instance of social life. So longtles market is interpreted as a quasi-natural
phenomenon, it supports bourgeois hegemony. Exehappears fair since equivalents are
traded without coercion. The legitimacy of the mgliinterests is established through their
identification with the “laws” of the market.

This legitimation fades as governments begin tailegg markets in the 20th century. In
the postwar period technology takes over wherentheket leaves off in organizing more and
more of social life; market legitimation gives wiytechnological legitimation. The institutional
framework is increasingly subordinated to the cbods of economic and technical
development. Legitimation is now achieved by idgmtg the ruling interests with the efficient
functioning of the system. Normative concerns acrdasingly evacuated as a dystopian logic
takes over. Depoliticization masks continuing doation and justifies a technocratic order.

Habermas's early essay is an attempt to establ@iti@al but positive relationship to
modernity. He postulates a double rationalizatibnth technical and communicative. The
technical rationalization is of course familiar bt¥abermas treats progress in freedom,
individuality, and democracy as belonging to a @raommunicative rationalization. He does
not criticize modernity as such but rather the emaphasis on technical rationalization under
capitalism at the expense of communication. Crdighould aim at furthering communicative
rationalization rather than denouncing technology.

In his later work Habermas develops an improvedgigarof his theory. He realizes that
individual action orientations do not a society makhe real problem is coordination among
many acting subjects. Habermas distinguishes twiterdnt types of action coordination
characterizing the domains of “lifeworld” and “sgst.” These now replace the “institutional
framework” and “technical subsystem” of his earheork. In the new theory coordination is
achieved differently in each domain, through mutwaderstanding in the lifeworld and through
systems such as the market without much in theafagmmunicative interaction.

The concept of lifeworld is derived from phenomemgy. Husserl used the term to refer
to the domain of everyday meanings underling sigierdonceptualization. In Heidegger it was
identified with the “world” as a system of meaningsplicit in the active relation to things.
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These meanings are “preconceptual” in the sendethby are prior to and make possible the
articulation of meanings in language. Both thinkdraw our attention to meaning as the
irreducible medium of experience. Habermas refoatesl the concept to emphasize the
intersubjective context in which meanings are gateer and shared.

The lifeworld is essential to the reproduction bé tindividuals but it is incapable of
managing the institutions of a large-scale modeniety. For that purpose more impersonal and
guasi-mechanical forms of interaction are requmed these are made possible by systems of
economic exchange and administration. The systemegt employed here is derived from the
Talcott Parsons’ generalization of certain featusésnarkets to other social domairnhese
systems are self-regulating and require no collecigreement but only stripped-down and
conventional responses such as the typical dialogugdved in making a purchase or obeying a
command. Modern society depends on the effectigeokbsystems at unburdening the lifeworld
of excessively complicated tasks.

Technocracy is now redefined as “colonization o tlieworld” by the system. The
outcome depicted iBrave New World threatens, but unlike Huxley, Habermas does ngpaie
He advocates increased social control of the sygteéerms of a consensus reached freely in the
public sphere through communicative acts. He thewdves the bipolar vision ofooking
Backward.

Unfortunately, he abstracts completely from tecbgwlin this version of his theory. He
focuses instead on the welfare state, multiculiemal and deliberative democracy. He is
concerned for example about legal intrusions im® family and ignores such technological
intrusions as the medicalization of child birth.tBechnology is just as important as markets and
administrations. It too functions as a system iardmating action and it too causes many of the
most important problems of modern societies. How &a&ritical theory of modern society omit
from its agenda questions concerning the enviromahetie Internet, economic development in
poor countries, and the democratization of techogyi?o

Despite these limitations Habermas's dualism hi@seasting implications. As he argues,
modern societies operate in two main worlds, a @voflquasi-mechanical or causal institutional
interactions and a world structured around meanargs communicative understanding. Each
world requires its own method of analysis. But unfoately there is an ambiguity in
Habermas'’s application of this dualistic conception

In methodological discussions the distinction islgtic. This means that system and
lifeworld co-exist in all social institutions. Theeight of the two types of action coordination
differs in different institutions, but there is emably considerable overlap. Sociologists who
study organizations find this overlap in the depsm@ of formal hierarchies on informal
relationships, both of which are necessary to #ffedunctioning. Similarly, economists who
study the effects of taxation on incentives forusges to work illustrate the penetration of system
rationality into the family, an institution that ggimarily the scene of communicative interaction.

But it is not easy to apply the colonization thesisthis interpretation since system and
lifeworld are always already interpenetrating eatier. How then can the one “colonize” the
other? Habermas evades this question by tacitiytiigeng system and lifeworld with separate
institutions such as the economy and the family.tBis risks neutralizing the system as a sphere
of pure rationality. Market rationality, for exameplappears to be based on the essence of
economic relations rather than on social choicé® Market’s boundaries can be set from the
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outside, but within its range it operates accordimgts own laws. Similarly, on this account
technology can be employed for one or another Bpdatermined purpose but its workings and
developmental path are science based rather tlugadlgdased.

Habermas’s formulation eliminates the problemaficational domination so central to
the thinking of the first generation of the Frankfachool. He returns to a traditional liberal-
Marxist notion of progress. Social critique is redd to boundary policing. Apparently, systems
are alright in themselves and the only problemhiirtextent. Such a view of systems has
conservative consequences. The communicative splasrenly an instrumental relation to the
separate systems and cannot redesign them fromgrolied up without violating their internal
logic. This leads Habermas to reject radical prajw®r changing the structure of the economic
system such as self-management. The system isxderesl to capital and the experts.

If Habermas accepts the neutrality of systems,ishi®cause he has no concept of formal
bias and hence no conceptual basis for criticizygtems in themselves that does not tip over
into romantic rejection. Caught between the neityreiesis and romantic critique, he is helpless
to devise an adequate critical theory of modernity.

To escape these problems, it is necessary to stjokously to the idea that system and
lifeworld are a crosscutting analytic distinctidmdughout all the institutions of modern society,
not social spheres but overlapping perspectivéiserefore propose what | call a double aspect
theory of technology and other rational instituosmccording to which their intrinsic logic is
conditioned by the social forces presiding oveirtlesign and configuration.

The details of this double aspect theory requinefaé elaboration. Since system and
lifeworld are not separate things, but differenpexds of one and the same thing, they cannot
interact causally. And yet they are not identiatier. Analytically distinguished entities such as
these entertain logical relationships of some &at.example, the Pythagorean theorem explains
the relations of the three sides of a right trianddimilarly, the notion of form explains the
relations of the parts of a work of art. The refagmtities—sides, colors, shapes—cannot exist
separately and yet they are distinguishable. Wepgtlaem through special concepts adapted to
each case. The concept of formal bias serves thistibn in relation to rational systems,
explaining the relation of the analytically distinghed system functions and lifeworld meanings.

Hegel wrote a short essay called "Who Thinks Alaslya that helps to clarify this. He
argues for reversing the usual understanding dfratisand concrete. It is not the philosopher
who thinks abstractly, but the ordinary person whommarizes a complex of relationships in a
single trait. Abstraction is thus a synecdoche liclv a part stands for the concrete whole. Hegel
gives the example of the servant who is treatednagely a servant by a vulgar master, in
contrast with the “French noble” who understands this servant has ideas and purposes just
like himself and who relates to him accordinglyagserson.

The Habermasian conception of system suggests Bmmesimilar. Consider market
relations. Their communicative simplicity is madespible by abstracting economic exchange
from the complex relations that surround it. Weeeiat store and relate to the clerk exclusively as
a clerk, ignoring all other aspects of the clettdésng. This is abstraction in Hegel’s sense. (In a
curious confirmation of Hegel's Francophilia, it ¢®nsidered proper even today to first
recognize a French clerk as a person with an apptegreeting. Only then is it polite to relate
to the clerk as a clerk.)
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Systems generally can be considered abstractions thhe wider whole of the lifeworld
in which they are embedded. What is abstractethasfunctional dimension of the lifeworld.
Thus a clerk performs an economic function, jush @evice performs a technical function. The
functional dimension of persons and things is dgiishable but it is not self-subsistent. The
clerk cannot be separated from the person whalerk, nor the device from the social world in
which it serves its function.

An automobile, for example, has a transportationcfion, but it is also part of the
lifeworld of its owner with a significance in terno$ beauty, status, social behavior, its role in
urban design, and so on. Of course the abstraatafiéhe transportation function is useful and
the causal mechanisms that serve it can be stagiddperfected, but this does not nullify the
social meaning of the automobile. In sum, the fiometl logic that operates at the systemic level
is abstracted from the meanings that circulat@énlifeworld.

I call this approach “instrumentalization theorylhe term was perhaps poorly chosen.
Phenomenologically considered, worlds are madeuagh beings engageactically with their
environment. This is the sense in which | intendstiumentalization,” and not a specific
reference to tools. | could have called my approaebrid-making theory” and avoided this
particular confusion while inviting others.

In the instrumentalization theory the causal asmd#cthe system level is called the
“primary instrumentalization” and its social dinggon, the “secondary instrumentalization.” As
applied to technology the point of the distinctio to show the relation between two
fundamental aspects of every functional artifaatisal structure and lifeworldly significance.

The primary instrumentalization is an imaginativelationship to the technical
affordances of natural objects. It “functionalizeffie object. Functionalization involves
decontextualizing elements of nature in order to isolate their usegbwoperties. The
decontextualization is accompanied byeduction of the object to just those aspects through
which it can be incorporated into a device. Eveshhical insight involves these operations by
which a natural object enters the social world digio its practical affordances. A simple
example is grasping a stick in order to extendsoregich to a fruit hanging from a high branch.
The action depends on causal perceptions and regsohll human beings and even some
animals are capable of this to some degree. Magehmology assembles huge numbers of such
affordances in coherent patterns to accomplishsgbakt go beyond any individual’'s needs.

The logic of such assemblages is not exclusivathrteal. It is constrained by causal
principles: only an assemblage that “works” is buBlut usually many working combinations are
available. The secondary instrumentalization detsmwhich ones are realized. At this level
the selected affordances are given meaning in sloeial context. They cannot remain simply in
the form of a bright idea but must be brought wittlie scope of thgystem of the meanings that
makes up the way of life of the society. The reducf the object, which strips it bare of
connections, is compensated too as its design asateel by ethical and aesthetic values. This is
the lifeworldly significance of the technical; itusates artifacts in the way of life to which they
belong.

Technological design combines both levels seanylemstl both are necessary. Apart
from the simplest technical actions, the constamncdf a device is always a social act involving
the secondary instrumentalization. The patternetineestablished is not purely rational because
powerful actors preside over the process of accotatn. Some possible designs are favored
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and others foreclosed with different consequengeseficial or detrimental, for different social
groups. Here is where the formal bias of technol@ygals its political significance.

The instrumentalization theory offers a frameworkthia which to analyze the
imbrication of the technological system and lifeldorThe two instrumentalizations refer to
different aspects of artifacts and their users,tbese are aspects only, not separate spheres able
to exist independently of each other. This is @udunlike Habermas’s system and lifeworld,
here the aspects are only analytically distingusleach level reflecting the other on its own
terms. The fact that modern societies are abléstract the functional level of artifacts and to
construct technical disciplines on that basis ma#ks essential social dimension. The
abstraction certainly has consequences—it makesmddchnology possible—but it does not
actually eliminate the social. Recall the exampighe sidewalk ramp discussed earlier. The
ramp’s causal properties are describable on pueslgnical terms in a specification, but that
specification is not purely technical; it represetiite rights of the disabled technically. Thatss i
significance in the lifeworld.

Social criticism must address the design and cardigpn of technical systems. The
instrumentalization theory offers a critical appato technology without technophobia. It
identifies systemic domination with a secondarytrimeentalization that narrows the values
technologies serve to exclude important contextiscamsequences. This is what happened in the
development of industrial technology under cagstali But it also identifies the breaking-points
at which technologies can be reconfigured to sefeenocratic purposes. The secondary
instrumentalization may cancel or mitigate the poé& for domination by orienting technology
toward a broader range of social values. This esatitcome of democratic interventions into
technology. Distinguishing these two levels saves theory from the dilemma of essentialist
technophobia vs. the neutrality thesis which theeait in the various formulations of the
Frankfurt School. The key concept missing in adisd formulations is the notion of formal bias,
which makes possible a true critical theory of textbgy.

3. Constructivism, Critical Theory, and Communication

The Frankfurt School’s responses to the failurehe&f modern faith in reason was a
“dialectic of enlightenment” that recognized théastrophe of modernity but also the promise of
a rational society based on freedom from myth asdidation. The most significant application
of this dialectic was to the development of massietp. The Frankfurt School's argument
presupposed Kant's ideal of enlightenment formdlatehe phraseapere audi, “dare to know.”
This is the ideal of autonomous individuality Mapxojected onto the working class as class
consciousness. But instead of a self-conscious etmsnized and homogenized masses betrayed
Marx’s hope. This is due to the surprising effeetigss of propaganda and advertising which he
could not have foreseen.

The mobilization of whole populations through natibsm, racism and consumerism is
the new basis of class rule in thé"agntury, made possible by the technical mediatiothe
public sphere. The Frankfurt School argued thdahatbasis of the new system lay the “culture
industry,” which extended the commodity form to tawt. Today's commodified cultural
products are fundamentally different from earlialtaral artifacts, even those sold on markets.
Art used to have its own canons and logic baseelagious or artistic traditions. The sale of the
work did not affect its inner form as profoundly @sdoes in the case of contemporary
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commodified cultural products. These products comioate a conformist ideology through
stereotyped characters, plots and images. A newoatarianism emerges in which accepting the
facts established by power and reflected by theianegdpears as the only rational response to
“reality.” This is the rationalization of conscimess itself. But the counter ideal remains:
democratic discussion between free individualsilisss imperative of critical reason.

This ideal was concretized sociologically by Habasmin an early book he argued that
the interventions of private persons into publiscdssion in bourgeois society constituted a new
social form, which he called the public sphere. Thetexts of these discussions, such as coffee
houses, and their literary background in texts nalny individual feeling and private life,
demarcated this form of publicity from the instituts of the pre-bourgeois state. The ideal of
citizenship as the right to engage in rational aisse concerning the common good emerges
from this innovative communicative structure. Habas’'s book concludes on an analysis of the
destruction of the bourgeois public sphere by tleassmmedia. Just as participation in the public
sphere broadens to include the whole underlying uladion, it is transformed and
instrumentalized by governments and corporationstioRal discussion is replaced by
propaganda and citizenship in the full sense oftémen gives way to passively manipulated
masses.

Oscar Negt and Alexander Kluge replied to Haberntefending the notion of a
proletarian or oppositional public sphere as aeradttive instance of democratic self-expression
and debate. But their conception was tied to foofrection and organization characteristic of the
high points of political struggle, such as workezsuncils and student revolt, and these have
played a relatively small and intermittent role thee life of advanced societies. Habermas’s
pessimistic conclusion was relayed by Marcusegce of “one-dimensional man” which itself
reached a mass audience in the 1960s and ‘70str@&w $s the commitment of most critical
theorists to this decline-and-fall schema that thaye barely noticed the contrary effect of the
Internet. Habermas himself dismissed it—incredibig—a footnote to a presentation to the
International Communication Association in 2006.

This blind spot is rooted in the history of the idaurt School. Its thought was elaborated
during a long period of defeats for the left. Broasting and technical macro-systems offered a
dystopian paradigm of technology in this period.efehis a large dose of truth in these
philosophers’ pessimistic conclusions despite thielemt exaggeration. But their critique of
technology is limited by this historical contexbday it appears abstract and technophobic and
as a result it is frequently dismissed by a yourggareration of scholars for whom the Internet is
a natural milieu and who are attuned to new forfrigraggle and contestation.

In particular, struggles around technology casffarént light on the theory of the public
sphere. Environmental struggles, user agency oimtbenet and in medicine, and economic and
technical struggles in developing countries altigso the fact that the “masses” have not been
incorporated completely into the system. Theseggtas are not always political in a traditional
sense but they refute the dystopian tendency t€alritheory. Unfortunately, critical theory in
both its early formulations and in the recent woflHabermas and his followers ignores agency
in the technical sphere. As a result it remaingbain the dystopianism appropriate to the age of
broadcasting even as the Internet creates a newal sow technical context. If the Frankfurt
School’s radical political conception is to survivenust take into account this changed context.
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The Frankfurt School requires some new intellectaaburces to make the turn toward
technical issues. These can be found in social tearivist technology studies. Social
constructivism offers methods for studying techggl@nd emphasizes the role of agency in
technical development. Although social construstiviis not a political theory, it undermines
technocratic ideology and modernization theorycidgit in the context of critical theory brings
out these political implications.

The term social constructivism refers to severdateel approaches in science and
technology studies that have in common a rejectbrpositivist and determinist theories
according to which science and technology are potsdof pure rational understanding of nature.
If only logic and evidence count in scientific atethnical controversies, social explanation of
the most dynamic forces in modern societies isugad apriori. In opposition to this view
constructivists emphasize the social shaping afnea and technology, not to the exclusion of
rationality but as its context and medium. In thhegearch constructivists strive to conform to the
“principle of symmetry” which recognizes both cogre and social aspects in all scientific and
technical activity.

In the 1980s social constructivism inspired newrapphes to technology studies. Some
of the major figures in this trend are Trevor Pint¥iebe Bijker, and Bruno Latour. In their
writings efficiency appears as an analog to pasititruth. Just as positivism exempts scientific
truth from social explanation, so traditional sdogy dismissed social explanation of
technology. Progress in efficiency was viewed as@ogenous source of social change. For
social constructivist technology studies, on thent@ry, technical choices, like scientific
choices, are underdetermined by purely intern&tica such as efficiency.

No doubt constructivists were not alone, nor waeytthe first, in rejecting determinism
for more empirically grounded studies of speciéichinologies. However, their work brought two
fundamental methodological principles to the fdte role ofinterpretation in design, and the
co-construction of artifacts and social groups. The applicatiorthafse principles to the study of
technologies opens up a lifeworld perspective @nrtfaterial underpinnings of modernity. Let
me begin the demonstration of this approach byflrigefining these principles which are
applied in the analysis of the Internet that fokow

Social constructivist technology studies attemetisléntify the “relevant actors” engaged
with the design process. These actors define angitate of affairs as a technical problem for
which they seek a technical solution. But problegfirdtions are not absolute; they are relative
to actors' interests and concerns. A slightly adife perspective on the “same” problem may
yield a very different technical solution. Thisdalled the “interpretative flexibility” of artifast
As Pinch and Bijker explain, the interpretatioraofartifact influences not just its use but also it
very design. In this sense technology is sociahative. Interpretative flexibility is especially
important in the early stages of development.

Technology is not simply a matter of artifacts bas, Latour has argued, it involves
networks of individuals and things co-constructbtbtigh various types of associations. The
presence of the network is often obvious, for edamg factory or a hospital, organized around
the technologies that mediate the individuals’\aiéis. In other cases a latent group may be
constituted in response to a network’s unintenddd-sffects or unexplored potentials. This
describes, for example, the experience of victihgadlution or unsafe foodstuffs, mobilized
once they discover the source of the problems shaye. But it also describes the experience of

14



users of a technology who introduce innovativelfess as they discover new ways of exploiting
it.

Although it would seem possible in principle to lue them, missing in most
constructivist accounts are these latent groups,“itinelevant actors” who lack the power to
influence design decisions. This describes thaentiderlying population in Marxist accounts
of the development of the industrial system and Rhenkfurt School’'s account of the mass
media. The absence of these non-actors from catisiai accounts is problematic.
Constructivists have also shied away from invokdiffuse influences such as ideology and
culture that play an essential role in politics.

The methodological limitations of social construidi technology studies appear to stem
from the heritage of science studies. Scientifiotcaversies involve actors who are roughly
equal in power, committed to their profession, amate or less sincere in their pursuit of truth.
The world of technology is quite different. Muchcl@ology is developed by organizations
rather than individuals and the disproportion ieithpower is often enormous. Furthermore,
organizations are far less trustworthy than indiaid scientists and engage in blatant
manipulation far more frequently than scientistenat fraud. Without idealizing the scientific
community, we can confidently assert that a visibsociety modeled on it is quite unreal. Thus
constructivist insights must be supplemented byerothethods to gain a full picture of the
significance of technology.

Despite its limitations, constructivism is usefudr fovercoming the complementary
limitations of the Frankfurt School. The theory thie culture industry was formulated at a
specific stage in the development of the medieerasaly, the early days of radio and film. The
theories of the decline of the public sphere and-d@imensional society reflected the era of
television in which broadcasting gained new powBtd.the media system has changed radically
with the emergence of the Internet and it is theeinecessary to modify the earlier analysis.
Constructivist methods make this possible throughuah more detailed account of the relations
of technical design to social design than the FramnlSchool achieved.

If these apparently unrelated approaches can béinenh this is because there is a
significant methodological similarity between thedust as the commodity form enters the
content and inner details of the products of thikuoel industry, so constructivism argues that
social demands enter the content and inner dethilschnical designs. This parallel reflects a
similar attempt to get beyond the notion of autoonosfields, neutral in themselves, and merely
“used” for extrinsic purposes by social actorsteas, both critical theorists and constructivists
insist on the underdetermination of cultural archtecal products and the role of social actors in
shaping their inner workings.

This is the case with the Internet, a technologst tis still at an early stage of
development. The Internet illustrates the basicstrantivist notion that technologies are not
things but processes, contingent on shifting inttgtions as well as knowledge of nature. Since
the Internet is not a finished product, but id gtitomplete and evolving it is impossible to fis i
nature once and for all and to praise or damnrigfelities it may very well modify or lose in
the near future. Hence the pointlessness of mucthefhype and demystification circulating
among scholars and journalists who write aboutrternet.

The history of the Internet reveals the complexifythe relations between technology
and politics. Originally called “Arpanet,” it wasdeloped by the Pentagon for timesharing on
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mainframe computers. It was intended to ameliosatentific communication for defense with
an information exchange and calculating service Réy to its later evolution was the selection
of an unusual method for handling data.

Computer networks communicate on telephone lineseogling small “packets” of data
which are assembled at their destination. Teleplummepanies manage regular telephone calls
on central computers and they extended this sysietata. In principle the central computer was
no longer required in computer networks based @tKpt switching” yet it survived because of
the limitations of early personal computers anditisétutional momentum of the telecoms. This
was reflected in the main early packet switchingigeol, known as X.25. The distributed packet
switched Internet was based on a competing prot@€P/IP, which required local computers to
run a small program to construct and send the packe25 networks were accessible from
dumb terminals with practically no computing poweut the Internet protocol required every
computer attached to the system to manage its @t Hence the long delay in the expansion
of the Internet which had to await cheap compugioger.

These arcane technical differences have huge sogwications. No centralized control
over the Internet was necessary or possible arsl thd two unanticipated consequences:
internationalization and frequent user innovatidbhese consequences should not be conceived
on deterministic causal terms but rather as openseized and given meaning by social actors
who then intervened to exploit and modify the sysia accordance with agendas unimagined
by the original inventors. As personal computeneag and the Internet grew, these agendas
gradually modified the very definition of the tedhogy. The Internet went public in the 1980s
and the Web made it popular in the 1990s. Milliohsiew users layered it with new functions
and social meanings, additional secondary instraatizations to which corresponded various
technical reconfigurations, primarily in the soft&aunning on the network.

For example, the ability to hook up any computeming TC/IP turned out to favor the
internationalization of the system in competitioithanational telecoms, each of which resisted
joining an X.25 network controlled by the other.eThrench Teletel system, which was many
orders of magnitude more successful than any othgonal network, was unable to recruit other
nations to its protocols and was slowly overtakgntte Internet. Internationalization of the
Internet had immense repercussions for localizddigad struggles that were able for the first
time to appeal to a worldwide audience inexpengiaid through means under their own
control. This is the technical base of world puld@nion on resistance to tyranny around the
globe.

The same design that enabled the Internet to exgandraphically also enabled it to
expand socially. To its distributed technical stowe there corresponded a distributed social
structure. Of course this was not the original ntitn of the Pentagon, but their system was
quickly colonized by communicative usages. In faoce of the engineers who developed the
system introduced an e-mail application simply fian. A circuitous path leads from that first
initiative through many intermediary steps dowrthe “blogosphere,” Facebook and the huge
online lobbying organizations of today. The reliamn TCP/IP meant that no gate keepers could
block these secondary instrumentalizations whidkelghanged the over-riding meaning of the
network from an information exchange to a spacedonmunity.

This multiplicity of actors and their interpretat® yields alternative models of the
Internet none of which has yet achieved closuree Shientific model of free information
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exchange came into conflict with corporate intexeswhile all sorts of communicative
applications developed rapidly once the Internentwriblic. The various interpretations of the
Internet reflect ideologies, conceptions of socidtye struggle between them implies different
social visions, ultimately, different ways of limbodied in design, not simply different uses of
the same technology.

Three coexisting models of the Internet compete @mdplement each other today. An
information model stems from the original actorsthie scientific community. A consumption
model responds to the needs of business. A comynumitdel introduced by lay users has
transformed the Internet into an innovative soptaénomenon. If closure around one of these
three models is so difficult to achieve, this isglly due to the policy of network neutrality.
Under this policy no one type of data can be pFyéd and given extra bandwidth at the expense
of other types. This has prevented powerful acterbusiness from turning the Internet into
another broadcast medium at the expense of its econeative functions.

The significance of the community model appeararbjein the light of the Frankfurt
school’s critique of the mass media. The essepbait of that critique was the effectiveness of
broadcasting in promoting a consensus favorablidoruling interests. The Internet weakens
consensus by introducing unconventional viewpoiatel making them visible to a large
audience at no cost.

It is true that the quality of discussion on th&einet varies widely. Everyone has access
to the unmoderated comments that follow news @& many of these discussions are spoiled
by intemperate contributors. But it is unfair talge the Internet by this example. No doubt
political discussions on street corners would sanyl degenerate. This is not so much a
technological issue as a problem of civic cultiM®re significant phenomena have developed
around moderated online communities, independerdiangites, blogs, and social networks.
These spaces of interaction break broadcastinggsway monopoly on opinion formation. The
network revives a public sphere of discussion agtzhte.

Technology is not only instrumental to this devehtgmt, but it plays a central role as an
object of discussion in this new public sphere. Titernet connects scattered users and victims
of the vast technical systems that underlie modexieties. Environmental campaigns employ
the Internet to build constituencies affected bjiytion and other problems. Communities of
patients have organized to demand increased résdanding and access to experimental
treatments. The Internet thus has a unique anidlatgely untapped democratic potential to
enable latent communities to recognize and artieufzeir needs.

Perhaps the most important manifestation of thatmni@l to date is the defense of the
Internet by its own users. The emergence of largen® communities has empowered their
members to protest and enact their own vision efrthights. For example, when Facebook
attempted to assert its perpetual ownership ahaterials placed on its pages, users organized to
block the change and forced a retreat. Threatetwork neutrality have been met by effective
mobilization of huge numbers of Internet users.sehare democratic interventions for the sake
of democratic communication.

The democratic applications of the Internet havplications for the theme of rationality
and domination. The Frankfurt school demanded easituate rationality in its social context.
It so situated the dominant rationality as exengdifin the bureaucratic and technical systems of
advanced capitalism. The politics of the Internet the agency of users and victims in domains
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such as environmentalism and medicine signify thistence of another situated rationality, a
rationality from below. Foucault's concept of “sudppted knowledge” reflects the experience of
those who are poorly represented by the dominainadity. The perspective from below
reveals the blind spots of those in charge andrespesistance where participant interests are
slighted by the dominant design. Rationality antles come together in the incorporation of
those interests in revised technical codes. Insafartechnical codes are more or less
representative in this sense, they are politicdl iaterventions by actors into their formulation
are political interventions.

Just as the Frankfurt School related the dominatmmrality to a social subject and its
project, so must this rationality from below beatell to a subject and project. That subject is
multiple; it consists in the technical networksttbacome self-aware and emerge as a resistant
communities. Where their struggles yield new megsithat feed back into technological
development, they affect designs and technicalgises. In such cases of public action around
technological issues, rationality and values coogether. This is not quite Marcuse’s synthesis
of aesthetics and technology in a new objectiveardut it is as close as we are likely to get for
the foreseeable future.

The Internet is an example of the co-constructibreohnology and society in action.
Since it widens the range of communicative featuegsesented by the technical codes I call it
“‘democratic rationalization.” The term is an appér@xymoron. In Weber rationalization means
calculation and control and is implicitly linked top-down management and administration.
Weber assumed uncritically that organization inalern society requires strict regulation from
above. This is what led him to pessimistic condnsi By excluding democratic or cooperative
control apriori he condemned developed societies ato iron cage. But democratic
rationalizations bend the bars of the cage.

We must generalize beyond Weber’s concept to a waevationalization that does not
prejudge the future. This generalized notion oforatlization would still refer to optimizing
means through calculation and innovation but it Mfawt imply a tyrannical system of control.
A different type of “rational” society is possibleased on mutual discipline and democratic
leadership. It would require different technolo@iis possibility sheds light on the increasingly
common interventions from below.

These interventions do not usually take the forrale€toral politics. Rather, they emerge
from controversies, hearings, lawsuits, particgaiin design, and creative appropriations. They
often yield better working systems, for exampletha case of much environmental regulation,
or the introduction of communication on computetwueks. It is legitimate to call these
“rationalizations” since they do improve efficienajbeit relative to goals established through
more democratic procedures than those of corparmtind many government agencies.

The new politics of technology is gradually intrathg technology into the public sphere
where it is subject to normative considerations. M#ed a theory of democracy adapted to this
evolving situation. The available conceptual fraragwis the so-called lay-expert dilemma:
experience with the defects and flaws of technalalgsystems motivates public involvement.
Lay people speak out and the experts respond. bese interactions between lay and expert
improved systems may emerge.

That goal does not imply the replacement of expleyt¢ay actors. Rather, where their
relationship is healthy and constructive, they nedrom each other, reflecting the
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complementarity of everyday experience and technatenality. Populist anti-intellectualism is
of course a danger, but expert arrogance is itsratre worrisome counterpart. It motivates the
commonplace dismissal of public protest as irraigveegressive, and ideological. Yet such
interventions often lie in the background of tedahicodes first formulated long ago and now
taken for granted by experts. There is thus nooreas principle to exclude it from current
technical debates. But expertise tends to oblgeritgd own history, forgetting the often
complicated origins of its current standards. Navaiperiod of rapid change in technology, the
background is coming to the fore. It is clear tpablic influence on technology is not an
extraordinary external intrusion into a fully aubonmous technical sphere but an intrinsic aspect
of the dynamics of technical development. The tesdirsphere must be redefined to include the
experience of users and victims as well as the ledye of experts. Exchanges between them
offer two different articulations of the same batgichnical phenomena from the standpoints of
system and lifeworld.

These considerations on technology have implicatfonour understanding of the public
sphere. What is considered a public issue, suit@bléree discussion, has changed over time.
Law and war were the most important issues foryedemocracies and little else qualified as a
suitable subject of discussion. But the public sphexpanded throughout the 19th century to
encompass excluded zones formerly attributed toreabr God. Slavery was abolished and
marriage and education were removed from religioostrol and transferred to the secular
authorities. Somewhat later governments begin tervene in the economy, removing it from
the sphere of “natural law” and repositioning agoditical issue. This process of dereification
continues as technology, another pseudo-naturahiomns incorporated into the public sphere.

In one sense this could be seen as a generalizktbom Marx's approach to class
struggle. Marx too anticipated technological changpeler a socialist system in which the
workers who use technology would also determinefutare. The early Frankfurt School’s
approach to technology corresponded to the Margistigue of political economy in
demystifying the biases of the prevailing technalabrationality. Today we can extend and
concretize that approach in a critical theory @htelogy. Like the Marxist critique it explains
struggles over design as rational in a democrati@akcontext.

| began by comparing utopian and dystopian imadeteahnology, but in reality we
neither seek the one nor flee the other. The thoktgchnology has diminished with the rise of
new social movements that establish the possilalithuman agency in the technical sphere.
Environmentalism and the Internet have renewedasipiration to control technology. Although
my emphasis here has been on struggles in theitatipublic sphere, they alone cannot decide
the issue. The dominant ideology is still domind&ot at least its hegemony is no longer
technologically secured without fear of contestatibhe contest engaged around freedom of
communication promises further democratic advanbesfar as success in this struggle is a
theoretical task, critical theory still has a cdmition to make.
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