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1
The Compelling Tangle of Modernity and

Technology

Thomas J. Misa

Schiphol Airport, November 21, 1999. I'm checking in, heading home,
answering questions. “Please step this way, I have a few things to ask you. ...
Did you pack your own bags this morning? Has a stranger given you anything
to carry? Where were you staying in the Netherlands? I do need to see your
passport.” I decide to give straight answers, even if the smiling young woman—
officially, I suppose, with the full power of the Dutch nation-state behind her—
soon enough goes way beyond the script of ensuring safe travel. “How many
days did you stay? What were you doing here?” Stay calm, I think. This is no
concrete-and-barbed-wire interrogation, even if she still has my passport. ’'m on
friendly and familiar terrain. Schiphol is an unmistakably human-made space,
beautiful in its way. Bright painted steel-framed ceilings high overhead, a wall of
windows spotless as only the Dutch can make them, the quiet hum of air condi-
tioning, the periodic clunk of baggage conveyors, the pleasant babble of a thou-
sand people on their journeys. Five minutes ago I arrived on a sleek electric
train, whose bulb-nosed profile still calls to mind the classic shape of a Boeing
747. So Claire’s next question—I’ve sneaked a peak at her name tag—takes me
off-guard. “This workshop you were at, I don’t understand, what exactly do
you mean by ‘modern’ and ‘technology’?” Well, I say, look around you.

Is there anything more assertively modern and more thoroughly techno-
logical than an airport? Airports—we might equally think of harbors,
subways, skyscrapers, automobiles, telephones, or the Internet—are
deeply implicated in the social and cultural formations deemed “modern”
by the founding fathers of social theory. Can you imagine an anthropolo-
gist of any “traditional” society doing his or her fieldwork on some exotic
ritual in which 300 strangers willingly line up to be crowded into a nar-
row cylinder-shaped space, placed in seats so close their shoulders touch,
and strapped down for hours on end? And they pay for this privilege!

Yet the airport ritual is a common experience of contemporary life,
and more to the point, it embodies and enacts certain key features of
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modernity. It is not that airports are “new.” Airports provide a techno-
logically mediated instance of the increased interpersonal contact and
communication that Emile Durkheim deemed characteristic of modern
society. For his contemporary Max Weber, increasing rationalization
characterized modern society. Weber’s observations on German civil
servants ring surprisingly true for airports.! Any sizable airport in the
world has check-in counters, boarding passes, security and surveillance
systems, indexical location schemes, English-language signs, and a high
degree of time consciousness. Checking in at Portland, Oregon, one
learns that Lagos, Nigeria, has failed its international safety inspection.
The sign might as well say: you are entering a space of global standards.

As theorists of modernity, Marx and Engels shared with Weber a
faith in the rationalization of society (in the sense of technological
“progress” as well as growing social awareness of the process of
change). Yet even though they misread the capacity of capitalism to
avoid the cataclysms of revolution, Marx and Engels grasped the crucial
point that modern economies, societies, and cultures are fundamentally
about unremitting and unceasing change—in their memorable image,
“all that is solid melts into air.”* This insight historicizes the “great di-
vide” that theorists from Francis Bacon forward to Bruno Latour (1993)
have used to separate the modern world from the premodern world that
it supposedly supplanted.’ If you accept the divide and the terms used to
describe it—traditional and modern, Gemeinschaft and Gesellschaft,
lifeworld and system, Self and Net—you cannot help but put airports on
the “modern” side.* “Those marvelous flights which furrow our skies”
were among the soul-inspiring “tangible miracles of contemporary life”
identified and celebrated by the Italian Futurists, the primordial theo-
rists of aesthetic modernism.’ Not bad for a painters’ manifesto penned
within a year of Louis Blériot’s first cross-channel flight in 1909.

If one goal of this volume is to examine modernist icons such as
airports, harbors, train stations, mechanical clocks, automobiles, phar-
maceuticals, and surveillance and information technologies in the light
of social theory, another goal is to consider them at the same time
explicitly as technologies. In popular discourse technologies often ap-
pear as “black boxes,” fixed entities that irresistibly change society and
culture. However, the contributors to this volume want to understand
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them instead as embodiments of human desires and ambitions, as solu-
tions to complex problems, and as interacting networks and systems.
Social theories that assume static categories of “technology” and “soci-
ety” or that presume technologies are always coercive structures are of
scant help.® Technologies interact deeply with society and culture, but
the interactions involve mutual influence, substantial uncertainty, and
historical ambiguity, eliciting resistance, accommodation, acceptance,
and even enthusiasm. In an effort to capture these fluid relations, we
adopt the notion of co-construction.”

In compelling ways, airports combine transportation, production, and
consumption, activities that we usually think of as being conducted in
railroads, factories, and stores.® Think for a moment of your favorite air-
port not merely as a way of leaving town but as a rational factory with
countercurrent flows of raw materials and products: departing and arriv-
ing passengers; food, beverages, and lavatory waste; jet fuel and pollu-
tion. Airports are in fact not only the location of electrical systems,
ventilating systems, water systems, and communication systems, among
others; they are also nodes in road and rail networks. Airports are created
by, and in their day-to-day functioning depend on, the integration of
these numerous systems. They are “systems of systems” or, as some theo-
rists put it, second-order technological systems (Braun and Joerges 1994).

Solutions to the unique spatial problems of airports and other systems
of systems often take novel forms and entail social and cultural changes.
Sometimes what is important is a physical coupling of technologies; you
can see this in the invention of jetways, which bridge the dangerous
space between the check-in counter and the airplane’s door, and which
emerged at Amsterdam’s Schiphol and Chicago’s O’Hare airports
around 1960. Equally important are the nonphysical couplings that
occur through a welter of communication and control systems guiding
the flow of passengers, ground traffic, and airplanes. One might say, on
an abstract level, that airports process information.” Recently, as more
and more airports have become display sites for luxury goods, they have
displaced the shop windows of the metropolis and serve as a new site of
modernism as consumption.

These transport, communication, and merchandising technologies have
created a “modern” experience, and they serve as one long argument for
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a technological framing of modernity. Airport authorities, like railroad
companies before them, seem to understand their culture-making power
intuitively and act on it instrumentally. The experience they create is not
always, as the founders of the modern movement in architecture had
hoped, spiritually satisfying. In our own time, what better display of a
banal and homogenized global economy is there than a quick stroll
through the enticements of “airport culture”? How can you decide (even
if you are merely going to Cincinnati) between Motorola cell phones,
Komatsu earth-moving equipment, or Mannesmann engineering? Perhaps
you try to escape the blare of CNN by retreating to an authentic “local”
airport bar?

The impossibility of escaping this tangle of technology and modernity
is our volume’s point of departure.

Forget retreating to some mythical nontechnological past of small
farms and happy peasants. Modern society—whether aspiring East or
industrialized West, wealthy North or resentfully poor South—is consti-
tuted, in varied ways, through technological systems and networks.
These systems and networks not only are the “connective tissues and the
circulatory systems” of the modern economy,' they also constrain and
enable social and cultural formations. Birthing babies, educating chil-
dren, exercising citizenship, going to work, eating and drinking, visiting
with distant friends and family, maintaining health or combating sick-
ness, even dying—these human experiences are all mediated by technol-
ogy. We cannot responsibly escape this condition of modernity, and we
need ways to confront it constructively.

In this respect most existing approaches to the “problem of technology”
leave much to be desired. Habermas’s elegant opposition of “lifeworld”

>

and “system,” and the legion of philosophers, critics, and commentators
who have followed his lead, takes you straight to dead ends or to despair.
As humans we identify deeply with lifeworld, but as inhabitants of a mod-
ern world we are enmeshed in systems. As scholars and citizens we have no
choice but to wrestle with the cultural formations and technological sys-
tems that together constitute modern society. “Our fate is worked out here
as surely as on Heidegger’s forest paths,” as Andrew Feenberg phrases our
contemporary dilemma (Feenberg 1999a: p. 197). Our volume takes up

this pressing task.
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Proposal One: The concepts “technology” and “modernity” have a
complex and tangled history.

For more than a century “modernity” has been a key theoretical con-
struct in interpreting and evaluating social and cultural formations.
What it means to be “modern,” however, is by no means clear. The
term is bound up with overlapping and controversial notions about
the imperatives of change and progress, of rationality and purposeful
action, of universal norms and the promise of a better life.

Let us start at the present and dig down through the layers of sedi-
mented meaning. In common speech, “modern” is often a synonym for
the latest, and it is assumed inevitably the best, in a triumphant progres-
sion to the present. Contemporary designers, as Herbert Muschamp has
recently observed, imaginatively draw a modernist veil over such varied
products as computers, personal organizers, so-called designer drugs,
cyber-prosthetics, and interior designs. “As expressions of The New,
these products have inherited the myth of progress, modernity’s defining
legend.”"" The legend of progress through a parade of technologies,
which has especially deep roots in American culture, forms a stock-in-
trade for contemporary advertising.

The tie between modern technology and social progress was much in
the minds of “modernists” in the early twentieth century. In Thomas
Hughes’s (1989) formulation, Americans invented modern technology
in the early twentieth century, while European artists and architects, in-
spired by Americans’ electric systems, automobile factories, and man-
agerial organizations, theorized the “modern” movement. For Walter
Gropius and Le Corbusier no less than for Frederick Taylor or Henry
Ford, the values of order, regularity, system, and control constituted
modernism. Inspired by the creative possibilities of new technologies
such as electricity, automobiles, and mass-produced steel and glass,
avant-garde artists and architects argued that modern forms were an au-
thentic expression of the new machine age, and a necessary agent for
progressive social change.

Among the well-known icons of modernism theorized by Europeans
were the Futurists’ city planning schemes and “dynamic” art, Le
Corbusier’s rational “machine for living,” and the sleek rectilinear Inter-
national Style architecture of Mies van der Rohe and Walter Gropius.
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These early twentieth century modernists were “technological funda-
mentalists” who embraced a messianic vision of societal transformation
and spiritual redemption through the embrace of technology. In effect,
they floated their aesthetic modernism on the deeper currents of socio-
economic modernization (Banham 1986; Smith 1993; Trommler 1995).

Modernism in literature and poetry also drew on the technological
dynamism of the age, especially the urban experience and the cinema,
although its theorists were less likely to admit explicitly technical inspira-
tion (Berman 1982; Tichi 1987; Charney and Schwartz 1995; Charney
1998; Harootunian 2000b).!> Another expression of these mythic ideas
was modernization theory in social science, which posited a deterministic
link between technology, industrial growth, and desirable social and
cultural changes (see later discussion).

Digging deeper, we can locate alternative and complementary concep-
tions in the various revolutions of the seventeenth and eighteenth cen-
turies that were deemed to have ushered in the modern age: the scientific
revolution, the Enlightenment, the consumer revolution, and the indus-
trial revolution.'® For Francis Bacon in 1620, it was printing, gunpow-
der, and the compass “which were unknown to the ancients” and which
had “changed the appearance and state of the whole world.”'* Along
with the physical embodiments of progress, rationality, and science in
iconic technologies such as steam engines, laboratories, factories, and
prisons, the habits of mind associated with mechanical metaphors are
key interpretive notions. In this vein Lewis Mumford (1934) famously
argued that the defining symbol of the industrial age was not the steam
engine but the mechanical clock, while Otto Mayr (1986) contrasted
continental Europeans’ preoccupation with clock metaphors with
British preferences for feedback mechanisms in politics and technolo-
gies. Recently, a small scholarly industry has grown up relating science,
standards, and state formation in early modern Europe.!* Some, delving
yet deeper, find a defining departure from traditional society in the
acquisitive economy of the early modern town.'® For that matter,
declaring a “modern” period in history was a polemical act that defined
who was “in” and who was “other.”

On balance, the single most influential touchstone for modernity the-
orists is the Enlightenment, with its affinity for rationality and social
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progress. Miles Ogborn, in Spaces of Modernity, writes: “[A]gainst the
backdrop of the Enlightenment, modernity is associated with the release
of the individual from the bonds of tradition, with the progressive dif-
ferentiation of society, with the emergence of civil society, with political
equality, with innovation and change. All of these accomplishments are
associated with capitalism, industrialism, secularisation, urbanisation

17 (In like measure, postmodern critics target these

and rationalisation.
very same articles of faith.) In various ways, to conjure up “modernity”
is to summon a noisy carnival of historical actors and images.

Technology also cannot be defined statically since its nature and
meaning have shifted over time. In etymology, “technology” refers to a
body of knowledge about the useful arts. It was this sense that pre-
vailed, in the physical form of handbooks and written knowledge about
the useful arts, from the Renaissance well into the industrial era. Even
Jacob Bigelow, the Harvard professor whose Elements of Technology
(1831 [1829]) is typically cited as introducing the term into popular
English, used “technology” mostly in the sense of the useful arts or ac-
cumulated knowledge. “We traverse the ocean in security, because the
arts [sic] have furnished us a more unfailing guide than the stars,” he
wrote, “We accomplish what the ancients only dreamt of in their fables;
we ascend above the clouds, and penetrate into the abysses of the
ocean.” (In his chapters Bigelow described such “useful arts” as writing,
printing, painting, sculpture, modeling, and casting as well as materials,
machines, and processes.)'® Technology, as a set of devices, a complex
of industries, or as an abstract force in itself, had yet to appear.

» o« )

Other modernist key words, including “scientist,” “socialism,” and

“capitalism” were coined around the 1830s, and as Raymond Williams

» o« >

has observed, such loaded terms as “industry,” “class,” and “culture”
emerged in the surrounding decades. Put another way, Karl Marx’s
famous observation that the culture of the working class was a product
of modern technology and industry could not have been expressed, at
least in English, before the mid-ninteenth century. The word “technol-
ogy” took on something like its present meaning—abstract and culture-
changing, systemic and symbolic—only after midcentury. “Technology”
as Bigelow himself told his audience in 1865 at the newly founded

and aptly named Massachusetts Institute of Technology (MIT), “in the
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present century and almost under our eyes . . . has advanced with greater
»19

strides than any other agent of civilization.
Proposal Two: Technology may be the truly distinctive feature of
modernity.>°

This volume takes up the task of reintegrating the close empirical
study of technology with broader theoretical reflections on modernity.
The drive to professionalize, itself a characteristic of the modern era,
helps account for the enormous gap between empirical studies of tech-
nology and theoretical reflections on modernity that has persisted for a
generation or more. No such gap can be found in writings by the found-
ing fathers of social theory and technology studies. Marx’s scathing
critique of the orthodox political economists of his day focused on
their blind ignorance of the social processes of industrialization. And in
Friedrich Engels, who for years actively managed and came to jointly
own his father’s Manchester cotton factory, Marx had an unusually
well-informed critical source on industrial capitalism. Weber similarly
argued for a historically and empirically grounded analysis of society.
Lewis Mumford, a founding father of technology studies, was deeply in-
formed by his philosophical commitment to organicism. For all these
authors, theoretical reflections are bound up with empirical studies.

Oddly enough, the “modern society” that has emerged in the writings
of social theorists and philosophers in the past several decades has been a
theoretical construct that is surprisingly devoid of technology. Theorists
of modernity frequently conjure a decontextualized image of scientific or
technological rationality that has little relation to the complex, messy,
collective, problem-solving activities of actual engineers and scientists.*!
Technology, abstractly, dominates humans. In representative formula-
tions Heidegger writes of “enframing” (Gestell) and Horkheimer empha-
sizes “the domination of instrumental rationality.” Ellul in his work
floated the notion of a boundless, omnipotent, and deterministic “tech-
nique.” And Habermas, as Feenberg (chapter 3 in this volume) writes,
“has elaborated the most architectonically sophisticated theory of
modernity without any reference at all to technology.”

These theorists of modernity invariably posit “technology,” where
they deal with it at all, as an abstract, unitary, and totalizing entity,
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and typically counterpose it against traditional formulations (such as
lifeworld, self, or focal practices). Heidegger followed such an abstract,
macro-level conception of technology and concluded that the rational-
ization of modern society (inescapably) leads to humans being caught in
technology’s grip. “Agriculture is now the mechanized food industry, in
essence the same as the manufacturing of corpses in gas chambers and
extermination camps, the same as the blockade and starvation of
nations, the same as the production of hydrogen bombs,” he wrote in
1949. In the end, he famously despaired, “only a god can save us now”
from this technology-driven juggernaut.’

Yet one central finding of this volume is that such despair, however
elegantly arrived at, is certainly misplaced. Whether modernist or, as
discussed later, postmodernist, these overaggregated approaches cannot
help us discern the varieties of technologies we face and the ambiguities
in the technologies that we might exploit.*® Abstract, reified, and univer-
salistic conceptions of technology obscure the significant differences
between birth control and hydrogen bombs, and blind us to the ways
different groups and cultures have appropriated the same technology
and used it to different ends. To constructively confront technology and
modernity, we must look more closely at individual technologies and
inquire more carefully into social and cultural processes.

To be fair, empirical students of technology who have this detailed un-
derstanding have been instinctively antagonistic to the broad-scale inter-
pretive schemes offered by social theory and philosophy, including
reflections on modernity. The 1970s were something of a watershed. At
more or less the same historical moment that postmodern theorists boldly
asserted that information, media, and communication technologies had
brought about a new, postmodern society, most empirical students of tech-
nology took hostile aim at all such “technological determinist” schemes.

In their detailed empirical studies, historians, sociologists, and many
anthropologists of technology aimed to deconstruct the process by
which a given technology supposedly imposed its logic on society. An
early target was Marx’s famous line in The Poverty of Philosophy
(1847, chap. 2): “The hand-mill gives you society with the feudal lord;
the steam-mill society with the industrial capitalist.” In combating such
technological determinist arguments, the empirical students’ chosen
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method was to reconstruct in great detail the social and political choices
that conditioned how technologies were invented, chosen, or deployed.
The “logic of technology” invoked by modernist and postmodern theo-
rists alike simply vanishes in these detailed micro-level accounts.”*

A concise way of making the same point is to say that while philoso-
phers and social theorists asserted the “technological shaping of soci-
ety,” historians and sociologists countered with the “social construction
of technology.” For years, these groups just talked past each other.”
One can see, of course, that these rival positions are not logically op-
posed ones. Modern social and cultural formations are technologically
shaped; try to think carefully about mobility or interpersonal relations
or a rational society without considering the technologies of harbors,
railroad stations, roads, telephones, and airports; and the communities
of scientists and engineers that make them possible. At the same time,
one must understand that technologies, in the modern era as in earlier
ones, are socially constructed; they embody varied and even contradic-
tory economic, social, professional, managerial, and military goals. In
many ways designers, engineers, managers, financiers, and users of tech-
nology all influence the course of technological developments. The de-
velopment of a technology is contested and controversial as well as
constrained and constraining.

The central aim of this volume is to grasp both perspectives—the so-
cial construction of technology and the technological shaping of soci-
ety—and to develop new intellectual frames by which to comprehend
them. Indeed, we argue that theories of modernity at the macro level
must engage the detail, ambiguity, and variety of technology evident at
the micro level of empirical analysis. Theories of modernity that lack a
reasonable and robust account of technology are hopelessly hollow. At
the same time, we take seriously the criticism that empirical work on
technology too often offers little more than instances of messy complex-
ity without a larger aim in sight.?® In proposing the co-construction
of technology and modernity as our methodological point of departure,
we emphatically reject the idea that either technology or modernity
alone can be used as a template to “explain” the other. In different
ways, the chapters in this volume problematize both “modernity” and
“technology.”



The Compelling Tangle of Modernity and Technology 11

Proposal Three: Modernization theory missed what was modern
about technology.

Some readers may inadvertently assume that we wish to revive the
social-scientific “modernization theory” that was popular in the 1950s
and 1960s. Quite the contrary. Advocates of modernization theory,
under the sway of rationalistic and universalistic models, sought to
define and measure a single path leading from traditional societies to
modern ones. Modernization theorists with a flair for policy advice capi-
talized on the political context of the Cold War, as the two superpowers
competed for the hearts and minds of the developing world (recall that
Walt Rostow’s famous Stages of Economic Growth [1960] was sub-
titled A Non-Communist Manifesto). Historical indexes of industrial
production, education, literacy, and other “factors” deemed important
in the successful industrialization and modernization of North America
and western Europe were quickly transformed into policy targets for the
developing world. Unfortunately, what appeared to work for England in
the nineteenth century was often a disaster for many developing coun-
tries in Asia, Africa, and Latin America in the later twentieth century.
Modernization theory can be a compelling object of study, but it offers
few useful tools for understanding technology and modernity.?”

As 1 noted earlier, the word “technology” took on its contemporary
meaning—in the twin sense of a complex of industrial systems and a
dynamic force bringing about social change—well into the industrial
era. Leo Marx (1994) suggests that it was the railroad systems and the
elaboration of other complex mechanical and industrial systems in the
late nineteenth century that gave rise to something approximating our
contemporary understanding of technology. Ruth Oldenziel (1999) also
locates the emergence of our contemporary understanding of the term in
the two decades before and after 1900, focusing on the male identity of
the American engineering community. In these decades, it was continent-
spanning railroads; electric lighting and communications; immense
bridge, dam, and skyscraper constructions; and sprawling factory com-
plexes like Henry Ford’s that captured the public’s imagination and
seemed to change culture. In the middle of the twentieth century, syn-
thetic chemicals, mass automobility, and atomic power ushered in a new
era. Today, such heavily hyped visions as pervasive computing, wireless
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communication, genetic engineering, or nanotechnology capture the
imagination and, at least for their visionary promoters, promise an end-
lessly better future. These culture-changing technologies have been at
the core of modernity because their presence and their promoters’
promises have seemingly offered proof of the modernist storyline that
society is incessantly changing, ever progressing, transcending frontiers
without an end in sight.

Yet, then as now, the symbol-making technologies, and the set of
culture-changing expectations their promoters create, are only part of
the modern story. Like the users of most technological systems, as trav-
elers we hardly notice the dozens of technologies knitted together at an
airport. They are unexamined black boxes whose internal characteristics

1.28 This apparently smooth, silent function-

we notice only when they fai
ing of networks of networks, or systems of systems, constitutes an infra-
structure of daily life, choreographing the members of modern societies
in an intricate routine. Technology, then, in its relations with modernity,
is not only symbol making and culture changing but also, in the infra-

structure of daily life, society constituting.*

Proposal Four: Postmodernism no less and no more than modernism is
tangled up with technology.

For many writers, modernity refers to a specific historical period, begin-
ning sometime during the succession of scientific, industrial, and political
revolutions considered to usher in the modern age, and which lasted
through at least the middle of the twentieth century. Some authors further-
more distinguish “classic,” “high,” “low,” or “late” modernity (Harvey
1989; Lash and Friedman 1993; Scott 1998). Although their terminology
is by no means clear, postmodern theorists argue that modern society has
been superseded by a postmodern one. Postmodernism in architecture can
be understood as a revolt from the formalism and minimalism of mod-
ernist, International Style architecture, and can be dated rather precisely
with the publication in 1966 of Robert Venturi’s Complexity and Contra-
diction in Architecture. While Mies van der Rohe preached that “less is
more,” Venturi’s postmodern stance is that “less is a bore.”

Postmodernism in social theory is similarly a revolt, from the project
of Enlightenment. As Michel Foucault (2000: p.273) phrased the
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dilemma, “the Enlightenment’s promise of attaining freedom through the
exercise of reason has been turned upside down, resulting in a domina-
tion by reason itself, which increasingly usurps the place of freedom.”
But while postmodern skyscrapers literally stand next to modernist ones,
modernist and postmodernist writings are not easily compared. Many
postmoderns deliberately deploy alternative narrative forms—rejecting as
a point of principle linear cause-and-effect relationships, formal logic,
and rational argument. Writers informed by poststructuralist sympathies,
while not adopting a specific postmodern theory of society, often utilize
nontraditional writing styles—rejecting the objective third person and
taking up multiple narrative voices.*’

It is too little appreciated that most postmodern theorists repeat the
modernist mistake of conceiving technology as a universalistic force. A
defining distinction for many postmodern theorist-critics is that modern
society has changed into a postmodern society with distinctive cultural
forms. Yet looking closely at what brought about this cultural transfor-
mation, one finds a well-worn argument hinging on technology: post-
Fordist manufacturing technology, media technology, communication
technology, and especially computer and information technology. From
this volume’s viewpoint, these technologically determinist theories—com-
mon to many modernists and postmodernists alike—simply miss the the-
oretical salience of technology. It is in the details of technology, and not
its macro-level abstractions, that one can escape the (various) traps that
Heidegger, Ellul, Lyotard, Borgmann, and others have set for themselves.

Given our media-saturated culture, it is alarming to find so little em-
pirical discussion of modern media technologies. An apparent exception
to this pattern of neglect, Jirgen Habermas’s media studies, turns out
upon close inspection to be an analysis of an abstract concept of media.
The gap between theories of media and empirical studies of media tech-
nology is all the more unfortunate in that Susan Douglas (1987, 1995,
1999), Lisa Gitelman (1999), and others have demonstrated that the bis-
tory of media technologies really matters, not least in who domi-
nated which media when—and where the media have served counter-
vailing, even oppositional social formations. Even Foucault’s famous
reading of Bentham’s Panopticon is hardly the last word on that historic
technology.®!
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This volume is informed but not captured by the fractious debates in
recent decades between modernists and postmodernists. All contributors
take seriously the methodological problems raised by postmodernists
(such as essentialism, foundationalism, and determinism), and many
adopt poststructuralist sympathies. As noted earlier, however, the prob-
lematic of this volume—which departs from and extends this debate—is
a focus on relating theories of modernity (and postmodernity) to empiri-
cal studies of technology. Until now, the work done on this problem has
been suggestive but episodic.

Perhaps the most compelling use of postmodernist and modernist
themes in technology studies is Sherry Turkle’s exposition of rival com-
puter aesthetics.’” In the mid-1990s she found that users of IBM-DOS
personal computers (PCs) tended to use modernist images in their effort
to understand and relate to their machines (Turkle 1995). These users
wanted detailed understanding and absolute control over their ma-
chines. Far from being irritated by the need to set dozens of parameters
just to plug in a modem, they praised their machines’ operational trans-
parency and conceptual openness.

By contrast, users of Apple Macintoshes often used postmodernist im-
ages in describing their machines. Early Macs were literally factory-
sealed beige boxes that not only frustrated users eager to know what
was “going on inside” (you needed a special factory tool just to open
them) but also discouraged reductive understanding and detailed con-
trol. Whereas PC users found satisfaction in controlling their machines
directly, by typing inscrutable computer codes at the “command line,”
few Mac users ever experienced this level of their machines. Instead of
plumbing their machines’ conceptual depths, Mac users surfed the con-
ceptual “surface” of their machines with mouse clicks, windows, and
icons. (Needless to say, Turkle’s neat dichotomy is considerably clouded
by the rise of mouse-enabled and windows-savvy PCs as well as trans-
parent iMacs that show off their insides, not to mention the “command
line” to Unix within Macintosh’s latest operating system.)

Contributors to this volume come from several disciplines and theo-
retical traditions, but we all share a conviction that comprehending
technology and modernity is a compelling theoretical, practical, and
political problem. In moving from the international workshop we held
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at the University of Twente, the Netherlands, in November 1999, to this
volume, the editors have selected eight essays, commissioned four new
ones, and asked each author to develop three levels of analysis. The vol-
ume as a whole, and nearly all the essays in it, suggests and exemplifies
relations between theory, methodology, and empirical research. Our
goal is not only to illuminate the co-construction of technology and
modernity but also to develop ways of moving across various levels of
understanding.

The papers in part I, “Modernity Theory and Technology Studies,”
are methodological pieces concerned with description and analysis.
Philip Brey, Andrew Feenberg, and Barbara Marshall take up various
disciplinary angles (respectively, technology studies, philosophy, and so-
ciology). Each of their essays reflects on the interactions between tech-
nology and either modern socioeconomic structures or modern notions
of culture, ideology, or identity. Brey and Feenberg have a predomi-
nantly methodological orientation in that they focus on the question of
how to combine modernity theory and technology studies, and how to
deal with different levels of analysis. Marshall exemplifies a way of inte-
grating feminist and critical theory with technology studies, while rais-
ing methodological issues.

Philip Brey’s chapter offers a wide-ranging interdisciplinary survey of
theoretical and methodological issues in bringing together modernity
studies (e.g. Marx, Weber, Habermas, Heidegger, Giddens, Beck, Latour,
Castells) and technology studies (sociology and history of technology),
including a perspective on postmodern theory (including Harvey, Jame-
son, Baudrillard, Lyotard). He develops the co-construction theme,
which jointly problematizes modernity and technology, first by dis-
cussing disciplinary and philosophical obstacles to analyzing technology
and modernity together, and then by developing methodological pro-
posals for surmounting these obstacles. Feenberg aims similarly at
“bridging the gap” by diagnosing the philosophical and methodological
gaps and overlaps between technology studies and modernity theory.
Using Thomas Kuhn and Karl Marx as exemplars of these two tradi-
tions, and gathering together complementary strands in their respective
bodies of work, he then develops a synthetic “instrumentalization” the-
ory, introduced in his recent Questioning Technology (Feenberg 1999a).
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Barbara Marshall’s chapter continues her work in combining critical
theory with feminist theory (Marshall 1994, 2000). She surveys these
theoretical constructs with an eye to developing methodological pre-
scriptions for the empirical analysis of technology. Even more so than
Feenberg and Brey, she combines her theoretical comments with detailed
empirical discussion. Her illustrations of what she terms the “gender-
technology-modernity nexus” include the feminist-inspired sexual
assault evidence kit as a forensic technology and the pharmaceutical
framing of erectile dysfunction with Viagra. “[T]here is no point at
which technology and modernity are not joined in some way in the pro-

>

duction of sexual bodies,” she finds. While the conjunction of technol-
ogy and human might call to mind Donna Haraway’s postmodern
notion of cyborg bodies, Marshall finds more compelling the “distinc-
tively modernist framing shared by the scientists, pharmaceutical com-
panies, physicians, and consumers.”

Part II, “Technologies of Modernity,” continues the methodological
discussion with a focus on the co-construction theme. These essays, how-
ever, examine particular sociotechnical systems or technologies with
prominent symbolic and material relations to modernity. These include
the Internet, surveillance, infrastructures, and western technologies in
China and Japan. Don Slater’s essay deals with the Internet and its varied
uses by Trinidadians to grapple with global modernity, while David
Lyon’s deals with the technologies of surveillance and their relation to
modernist and postmodernist cultural formations. Paul Edwards, build-
ing on his work in computer history, proposes a wide-ranging interpreta-
tion of modernity and infrastructure technologies. Junichi Murata,
drawing on contemporary Japanese philosophy, revisits and interprets
the influx of western technologies into China and Japan during the late
nineteenth and early twentieth centuries.

Don Slater’s essay, drawing on his investigations of the Internet and
Trinidad (Miller and Slater 2000), illustrates perfectly the co-construction
theme. He insists that neither technology nor modernity can be taken as
global, totalizing, or unitary. Even “context,” if we assume it to be a fixed
entity, may mislead: “the context of a technology is also partly a conse-
quence of that technology; it is produced by the very ‘thing’ one is trying
to put into it.” As with much good ethnography, Slater’s work challenges



The Compelling Tangle of Modernity and Technology 17

and problematizes our conceptual categories. He asks, for instance, what
is constant about the categories “modernity” and “technology” when
Trinidadians use the Internet—itself an amalgam of email, chat rooms,
World Wide Web (WWW) sites, intranets, and e-commerce—to partici-
pate directly and actively in global modernity (by linking up and sharing
technical capabilities with world-leading North American technology
companies) but also use email to sustain traditional family functions (such
as mothers nagging daughters, often at a significant physical distance,
about staying out too late)?

Yet Slater’s chapter is not principally an exercise in category crashing,
since he proposes reconstructing the “big picture” from his theoretically
aware ethnography. To this end, he offers four “dynamics”—objectifica-
tion, mediation, normative freedom, and positioning—as methodological
heuristics which would make sense of both the Internet and modernity
“in a wide range of different places,” and which might “allow us to ask
intelligent questions about the similarities and differences in peoples’ re-
sponses to new communication possibilities.” His framework also has
the valuable feature of highlighting actors’ agency in and perceptions of
“modernity.”

“Modernity is in part constituted by surveillance practices and sur-
veillance technologies,” observes David Lyon in his chapter. Lyon is
concerned to show the deep historical relation of surveillance technolo-
gies and modern societies, with their functions of taxing, policing, and
providing welfare, as well as producing and consuming goods and ser-
vices linked to the state’s routine monitoring of individuals. Yet what
most intrigues him about surveillance is the shift he discerns beginning
in the 1960s with extensive computerization of surveillance in the capi-
talist workplace and modern nation-state. Equal in importance to new
hardware, he emphasizes, are the practices of data matching between
government departments as well as the outsourcing of government
functions to private firms. These changes have brought about, not the
centralized “Big Brother” that haunts the Orwellian imagination, but
perhaps just as ominously, a decentralized network of databases that
facilitates national and international flows of personal data.

For Lyon these shifts embody a shift away from classical modern soci-
ety and toward a condition of “postmodernity . .. where some aspects of
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modernity have been inflated to such an extent that modernity becomes
less recognizable as such.” People are still under scrutiny, he observes, but
less as citizens of the modern nation-state and more as workers and con-
sumers, often in a globalized economy. (He notes that the Internet com-
pany Engage tracks the Web-surfing patterns of more than 30 million
individuals.) Postmodernity as a social formation involves “widespread
and deepening reliance on computers and telecommunications as enabling
technologies, and an intensification of consumer enterprises and consumer
cultures.”

Finally, anticipating the normative bent of part III, Lyon considers
how co-construction itself is a technology-making process. Consider pri-
vacy advocates. “The ad hoc practices of organizations as well as the
self-conscious political stances of those who question and resist en-
croaching surveillance are inextricable elements of that co-construction
process,” he maintains. While lobbying the more-or-less centralized na-
tion-state on privacy concerns has been an effective way of changing
laws and thus altering surveillance technologies and practices, it is vastly
more difficult to exert meaningful influence when confronting contem-
porary surveillance that is “networked, polycentric, and multidimen-
sional.” In this way Lyon, while aware of practical limits to effecting
change in a polycentric world, echoes Feenberg’s advocacy of democra-
tic rationalization as a strategy for affecting sociotechnical change.*’

In directing our attention from “new” to mature technologies, Paul
Edwards subtly enlarges the co-construction theme with his considera-
tion of infrastructures. The order, regularity, predictability, and stability
of modernity, he argues, “fundamentally depend on” the presence and
mostly silent functioning of mature technological systems—cars, roads,
municipal water supplies, sewers, telephones, railroads, weather fore-
casting, even most routine uses of computers. At the same time, he
writes, the “ideologies and discourses of modernism have helped define
the purposes, goals, and characteristics of those infrastructures.” Tech-
nology and modernity, to repeat the theme, are co-constructions.

Showing how these co-constructions occur, and developing a method-
ology for understanding these processes, are the goals of Edwards’ chap-
ter. Reviewing the SAGE early-warning military system in the 1950s and
the ARPANET/Internet system beginning in the 1970s, and retelling the
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narratives from several perspectives, he shows how these infrastructures
link varied scales of force, time, and social organization. Edwards, like
Slater, finds that the “same” technology can seemingly possess contra-
dictory characteristics, yet he goes beyond this telling observation by
providing a method to grasp the varied effects of technologies. Edwards
develops and illustrates a typology of scales ranging from the detailed
micro, through intermediate meso, to the aggregated macro level. Then,
to comprehend seemingly contradictory phenomena occurring at differ-
ent scales, Edwards offers the concept of “mutual orientation.”

Junichi Murata’s chapter is deeper and more subtle than it may
appear at initial approach. At first, his essay appears to be a straightfor-
ward discussion of the technology studies literature, essentialism in
philosophy, and a comparison of modernization processes in Japan and
China. One should appreciate, however, that Murata is seeking to en-
gage technology studies with modern Japanese philosophy—an effort
that Feenberg does for the critical theory tradition (see Feenberg 1986,
1995, 1999a, 2002). For both, as philosophers, the point is exploring
the overlaps, contradictions, and extensions of the two (once-separate)
literatures. To this end Murata offers an interpretation of the modern
Japanese philosopher Nishida, focusing on his notions of the “other-

]

ness” of technology, an exposition of “reverse determination,” and a
discussion of the natural and human worlds.

By embedding his discussion of empirical cases of modernization
within Japanese philosophy, Murata arrives at results that will be at
once familiar and fresh. The “otherness” of technology is not a takeoff
on the feminist Other, but rather an exploration of the unplanned, often
unforeseeable, noninstrumental and nonrational aspects of technology.
(These “creative” aspects of technology are also a concern in Khan’s
chapter.) The transformation of the Internet from a military tool to
a commercial medium, or the reconception of automobiles as speed
machines, are instances of creativity in the use of technology. Murata
suggests that this feature should be called “creative” because “a new
meaning for artifacts is realized.” That the results may go against
the original intent of designers and producers agrees solidly with the
“user heuristic” in technology studies (see Fischer 1992; Borg 1999;
Oudshoorn and Pinch forthcoming).
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Murata further develops his ideas through examples drawn from the
wrenching modernization that Japan experienced in the years following
the Perry mission in 1853. On the one hand, Murata fully grasps that
Japanese elites saw little option but to import and master such western
technologies as telegraphs, railroads, and military equipment—and to
adopt western institutions and ways of life that were consonant with
industrialization and modernization. All the same, as hinted by the
slogans “Japanese spirit and western technology” and “Enrich the coun-
try, strengthen the army,” Japan thoroughly industrialized and modern-
ized in these years, but did not clearly westernize. Murata provides
tantalizing evidence for this proposition in a detailed comparison of
western, Chinese, and Japanese mechanical clocks and the persistence
of indigenous conceptions of time.

While the essays in parts I and II are mostly concerned with descrip-
tion and analysis of existing or historical conditions, the essays in
part III, “Changing Modernist Regimes,” shift attention to practical and
political matters. These chapters provide a normative critique of moder-
nity and technology as unitary, totalizing, and universal by suggesting
alternative modes of developing technology or, indeed, alternative
modernities.*® In their discussion of alternatives, the chapters in this
section also offer original and substantial critiques of technology policy,
medicine, environmental technology, and international development.

In his chapter, Johan Schot accepts the broad framework of moderniza-
tion as a way to analyze the various structural changes in western societies
since the eighteenth century, but uses it to criticize the “modernist tech-
nology politics” that developed during this era. While a classic modernist
account might point at “progress” in dealing with social conflict about
technology, or the increasing acceptance of technical rationality, or the
emergence of an autonomous technical realm, Schot instead emphasizes
that a modernist technology politics emerged under a continual cloud of
contestation. In the early industrial era, there was little separation of
“technical” criteria from broader social and cultural considerations; the
Luddites in England, in his view, knew precisely that certain machines
embodied a dangerous worldview and moved to destroy them. By com-
parison, he finds the discourse of technology dissent much impoverished
by the early twentieth century. In a classic “men versus machines” set
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piece—a two-year conflict over mechanizing the unloading of grain at
Rotterdam Harbor—the working-class critics of the machines failed to
find alternatives to mechanization while their socialist leaders even
supported job-destroying mechanization.>® Schot’s diagnosis is that by
accepting the terms of modernist technology politics, which has split a
unified problem into separate “promotion” and “regulation” realms that
are frequently are in conflict, we have lost the ability to have reasoned
discussion and dialogue on these vital matters.

Drawing on Beck and Giddens, Schot is guardedly optimistic about
the prospects of a “reflexive modernization.” He presents a case study
of recent Dutch attempts to integrate technical and political decision
making, which should be compared with Hughes’s (1998) discussion of
Boston’s Central Artery project and Khan’s discussion of a positive feed-
back loop innovation structure (see chapter 12). Critics of the grandiose
expansion schemes of Schiphol Airport in the late twentieth century
have succeeded in slowing and shifting the airport’s grand march into
the future by preemptively buying needed land and forcing the airport to
build a state-of-the-art train station. However, a persistent divide be-
tween “promoters” and “critics” has poisoned dialogue between the
parties, led to substantial mistrust, and left both sides disillusioned and
angry. To go beyond this modernist stalemate, Schot proposes a funda-
mental reform of design processes using the criteria of anticipation, re-
flexivity, and social learning.*®

David Hess develops a broad three-part framework to explore the
practical, political, and theoretical implications of the rise of “comple-
mentary and alternative” medical therapies. His long-term viewpoint,
informed by the anthropology-inspired frameworks of cultural ecology,
cultural values, and political economy, and his claim that the political
economy of technology and modernity needs to be situated far beyond
the past 500 years, will challenge readers presuming a “recent” view on
modernity. He contrasts orthodox allopathic, science-based medicine
with alternative therapies such as acupuncture, herbal remedies, and
chiropractic, and finds a conceptually puzzling (if practically popular)
result. In a simple narrative of the “triumph” of modern science in med-
icine, bitter conflict “ought” to occur between alternative therapies,
which are often based on belief systems antithetical to “modern”
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reductionist science, and orthodox medical practices. But something
more intriguing has happened. While orthodox medical doctors have
been “surprisingly” open to alternative therapies—after all, the thera-
pies frequently work, even if their underlying biomedical mechanisms
are unclear—at the same time the mainstreaming of alternative therapies
has brought about their acceptance through insurance payments and
licensing rights.

Hess departs from a conventional technology-studies framing of these
issues (for instance as alternative rationalities) with his insistence on a
“broader terrain of shifts in environmental consciousness and disease
ecology.” As with Mol’s chapter that follows, Hess takes Beck’s “risk
society” seriously. He also considers the understudied notion of “tech-
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nological pluralism,” a parallel to medical pluralism, as a way to con-
ceptualize the tensions between the local and the global, patterns of
domination and resistance, and relations between “normal” and “alter-
native” technologies.’” Yet these analytical or methodological observa-
tions, important in themselves, are a means for Hess to spotlight the
“deep normative question about the kind of global material-social
world that should be co-constructed.” These problems, he concludes,
“require both empirical research and normative debate.” He proposes
sustainability, equality, and community as “three major criteria that
provide viable points of reference for a general discussion of technologi-
cal and social redesign.”

Arthur Mol’s chapter on ecological modernization focuses attention
on how modernity is understood and deployed by actors in the realm of
politics and policy making. In the environmental field, the understand-
ings of modernity and the actions based on them are changing, he re-
ports. For decades, environmentalism was antimodern; to be an
environmentalist was to be against capitalism, industrialism, modern
science and technology, and the bureaucratic nation-state. In the past
15 years, however, the landscape of “green” philosophical positions has
become far more complex and decidedly less hostile toward modernity.
Mol surveys four positions in these environmental debates—neo-
Marxists, demodernization or counterproductivity theorists, postmod-
ernists, and reflexive modernization advocates—but his underlying
concern is to situate the rise of “ecological modernization” as both
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a philosophy and a set of political and policy-making strategies (see Mol
1995; Hajer 1996).

As a theory, ecological modernization has deep affinities with Beck’s
and Giddens’ writings on reflexive modernization and the risk society
(see Beck 1992; Beck et al. 1994). Both ecological and reflexive modern-
ization are philosophies positing the imperative of fundamental change in
society (to deal with the environmental and risk crises, respectively)
absent a requirement for radical social transformation. Specifically, the
advocates of ecological modernization view the “institutions of moder-
nity, not only as the main causes of environmental problems but also as
the principal instruments of ecological reform.” Scientific researchers,
technology developers, industrial corporations, and the nation-state are
at once part of the problem and part of the solution, and are themselves
changing in response to environmental problems. For example, in the
growing “autonomy” of the environmental sector (where environmental
functions are institutionalized within and across governments, busi-
nesses, and nongovernment organizations, or NGOs), itself a classic
symptom of modernization, the role of the nation-state is transformed.
And while changes in the content of the sciences, for instance “soft chem-
istry,” have thus far been more speculative than practical, changes in
business have been substantial, meaningful, and fundamental. Businesses,
especially in the European chemical sector Mol reviews, are using envi-
ronmental criteria to shape their business strategies, to prioritize techno-
logical choices, and to relate to environmentally conscious consumers.

Yet Mol’s objective is not to lay out a “global” theory, as Beck is
sometimes criticized for attempting. Rather, he uses ecological modern-
ization to evaluate both sectoral and regional variations in business and
society. Surveying how this highlights environment-induced transforma-
tions in modern social practices and institutions, Mol enumerates five
key heuristics of ecological modernization—for example, the contribu-
tions of science and technology to environmental reform, the increasing
importance of market dynamics and economic agents, and the transfor-
mations of the modern “environmental state,” along with the rise of
new ideologies, practices, and discourses for the environmental move-
ment. These heuristics, while valuable in framing research for analysts,
are also used by policy actors as “normative paths for change.”
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Focusing principally on Europe, he reviews and evaluates changes in the
chemical industry over the past 15 years as the industry has introduced
new environmental management functions and activities, new products,
and new relationships among its members and with governments and
NGOs. As Mol observes, from the viewpoint of ecological modernization,
“all ways out of the ecological crisis will lead further into modernity.”

The entwined “path dependence” of modernity and technology is also
a central concern for Haider Khan. Khan’s chapter begins with a careful
and critical discussion of “methodological aspects of connecting theories
of modernity with empirical approaches in the context of technology
and development.” Yet for Khan, as for Schot, the principal concern is
to identify the limits imposed by a modernist framing of technology and
development and to explore a rigorous conceptual model for moving
forward and beyond the modernist impasse. Indeed, both of their chap-
ters use Beck and Giddens’ rather abstract notion of reflexive modern-
ization as an entry point for their real-world discussions.

Khan’s principal aim is to critique the modernist framing of develop-
ment policy and to develop his own, holistic model (a POLIS). Targeting
the modernist framing of development, especially the influential national
innovation systems (NIS) model, which has focused narrowly on eco-
nomic measures, he advocates instead a multidimensional “capabilities”
approach (drawing on the work of Amartya Sen and Martha Nussbaum),
insisting that human capabilities should be understood as enhancing a
“complex” notion of freedom and that technology developments are cen-
tral in realizing human capabilities. While “technology as freedom” is too
often loosely theorized,*® Khan’s specified criteria and constructive stance
make it clear that he is seeking a fundamental change in development
policies and practices. In a stance that resonates with Feenberg’s democra-
tic rationalization and Mol’s ecological modernization, Khan is embrac-
ing technology as a powerful means to enhance societal development.

Stories of development schemes gone awry are, alas, common enough.
Instead, Khan critically analyzes one of the “success” stories, Taiwan,
and especially its top-down, modernist, national-innovation-system
model of development. Even though the country succeeded beyond its
planners’ wildest dreams in the worldwide export of computer compo-
nents, Khan nonetheless finds Taiwan lacking in a range of fundamental
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human capabilities. The corporate economy boomed while democracy,
among other human capabilities, languished. The path-dependent para-
dox is that the country’s “very success in exports may have forced the
Taiwanese companies to seek a closure that largely excludes their do-
mestic constituencies.” In the end, Khan inquires into the conditions at
the national, regional, and city levels that might bring about an alterna-
tive POLIS model of development that is “cognizant of the complex in-
teractions among technology, economy and polity . . . [and] emphasizes
the teleological desideratum of equalizing social capabilities as the end
of development.”

Still at Schiphol Airport, my fellow travelers have long gone to their gates. “OK,
yes, I can see the point about technology and modernity now. I’ve been working
here at Schiphol only a few months, and it is quite a place. Sounds like a nice
workshop. Is there a chance you can send me the papers?” Yes, of course, I tell
Claire. At long last she explains that she is a Ph.D. student in medieval history,
and that she works part-time as a security guard in the airport to make ends meet.
Working in both a premodern field of history and a thoroughly modern airport,
she is making her own journey through the compelling tangle of modernity and
technology. Finally I see the point of her questions. “Can you give me your ad-

dress?” T ask. “T’ll send you the essays. But I need to go now, my flight home is
leaving soon.” “Of course. Have a pleasant journey. Here’s your passport.”
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Notes

1. For studies of technology and modernization processes directly inspired by
Durkheim and Weber, respectively, see Fischer (1992) and Hard (1994). For
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studies adopting a loosely theorized “agents of modernity” approach, see Rose
(1995), Tobey (1996), and Kline (2000).

2. For expositions of modernity as change, see Berman (1982), Lash and
Friedman (1993), and Charney (1998).

3. A parallel argument is made by Adas (1989), who observes that Europeans’
perceptions of cultural superiority over African, Indian, and Chinese peoples
were a product of the technical superiority they believed opened up in the course
of industrialization.

4. Similar binary opposites figure prominently in recent discussions on the latest
manifestation of “global modernity,” i.e., globalization: Jihad and McWorld
(Benjamin Barber), Lexus and olive tree (Thomas Friedman). Of course, one
need not accept any “great divide” and the modernist assumptions it entails. In
fields as diverse as science studies, history of technology, and the “new” (post-
Chandler) business history, scholars in the past two decades or so have adopted
a determinedly skeptical approach to the very core of the modernist paradigm:
facts and rationality. The solid “facts” of science, technology, and capitalist
business, it turns out, are not so solid and indeed are shot through with contin-
gencies and compromises. For this reason, these scholars tend to reject (or ignore)
any formulation (like Habermas’s) separating system and lifeworld, science and
society, rationality and practice. For examples of the “new” business history, see
Scranton (1997) and Sabel and Zeitlin (1997). The field of technology studies is
addressed later as well as by Brey and Feenberg in this volume.

5. Umberto Boccioni et al., “Manifesto of the Futurist Painters,” at <www.
futurism.org.uk/manifestos/manifesto 02.htm> (13 July 2002). On “technologi-
cal fundamentalism,” see Trommler (1995) and Todd (2001).

6. For criticism of social theorists’ approaches to technology that are essentialist,
reified, or deterministic, see Feenberg (chapter 3) and Brey (chapter 2). For so-
cial theories with a more interactive and fluid conception of technology and so-
ciety, see Bourdieu’s notion of dispositif and Giddens’ notion of the duality of
agency and structure: Bourdieu and Wacquant (1992) and Giddens (1979,
1984). I thank Mikael Hard for the latter suggestion.

7. For recent studies exploring the co-construction of technology and modern
culture in a variety of settings, see Mayr (1986), Overy (1990), Nye (1990),
Nolan (1994), Misa (1995), Edwards (1996), Alder (1997), Brooks (1997),
Charney (1998), Hecht (1998), Schatzberg (1999), Gitelman (1999), Slaton
(2001), and Allen (2001).

8. For the historical evolution and multifunctionality of Schiphol Airport, see
Mom et al. (1999).

9. As if to underscore its role as an information processor, Chicago’s O’Hare
Airport just retired a signature artifact of the mid twentieth century, a three-
bladed DC-6 propeller whose springiness and surface texture you could physi-
cally engage. The airport filled the space occupied by the propeller with a bank
of pay-by-the-minute Internet-linked computer workstations.
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10. See Edwards’ essay in this volume.

11. Herbert Muschamp, “A Happy, Scary New Day for Design,” New York
Times (15 Oct. 2000). <www.nytimes.com/2000/10/15/arts/15MUSC.htmI>
(17 Oct. 2000).

12. The modernity of cities, city life, and city planning, from St. Petersburg to
New York, and from Brasilia to Chandigarh, is a prominent theme of Berman
(1982), Ward and Zunz (1997), Scott (1998), Driver and Gilbert (1999), and
many other authors.

13. There are varied approaches to modernity in the seventeenth and eighteenth
centuries; for science, see Whitney (1986), Toulmin (1990), and Iliffe (2000); on
consumption, see Clunas (1999); and for the economy, see de Vries and Woude
(1996).

14. Francis Bacon, Novum Organum (1620), aphorism 129, cited in Eisenstein
(1983: p. 12).

15. On science, standards, and state formation, see Porter (1995), Wise (1995),
Alder (1997), and Scott (1998).

16. Conceptions of modernity can be located much earlier in human history; see
Hess’s chapter in this volume.

17. Miles Ogborn, Spaces of Modernity (p. 10), quoted in Porter (2000: p. 488,
note 10).

18. I consulted Bigelow’s second edition of 1831 (Jacob Bigelow, Elements of
Technology, Boston: Hilliard, Gray, Little and Wilkins, 1831; 2nd ed., p. 4.)
First printed in 1829.

19. For discussions of Bigelow and “technology,” see Segal (1985: pp. 74-97,
quote on p. 81) and Oldenziel (1999: pp. 9-26). Oldenziel argues forcefully that
technology took on its modern sense, as an abstract and gender-bound concept,
only in the years after 18635. She cites (p. 195, note 8), for instance, the founding
of institutes and colleges of “technology” e.g., Massachusetts (1861), Stevens
(1870), Georgia (1885), Clarkson (1896), Carnegie-Mellon (1912), and Califor-
nia (1920).

20. I think this volume comes close to operationalizing Leo Marx’s call (in an
exchange with Mel Kranzberg in Technology and Culture, vol. 33 [1992]: 407),
“Why not start with the intuitively compelling idea that technology may be #he
truly distinctive feature of modernity? . . . The aim would be to understand all of
the ways that technological knowledge, processes, and behaviors in fact distin-
guish modernity from other ages—other societies and cultures.”

21. For a recent evaluation of technological rationality by a well-informed histo-
rian of technology, see Constant (2000).

22. Heidegger, quoted in Feenberg (2000a: p. 297, note 3).

23. Discerning these varieties in technologies and exploiting their ambiguities
for alternative social formations is the goal of Feenberg’s “subversive” or “de-
mocratic” rationalization; see Feenberg (1995). Douglas Kellner (2000: p. 236)
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also appreciates the pressing need for theoretical approaches that can discern
“some of the more positive, but also more ambiguous and enduring features of
modernity” and technology.

24. For analysis of technological determinism, see MacKenzie (1984), Sherwood
(1985), Misa (1988), Adler (1990), Smith and Marx (1994), and Edgerton
(1998). For a well-regarded exemplar attacking technological determinism, see
Noble (1984). For Marx’s “handmill” quote <www.marxists.org/archive/marx/
works/1847/poverty-philosophy/ch02.htm#s2> (23 April 2002).

25. For apposite instances of Thomas Kuhn’s incommensurability thesis, com-
pare Russell (1986) with Pinch and Bijker (1986) and Winner (1993) with Pinch
(1999). In criticizing social constructivism, Langdon Winner (2001: p. 15) states
that “the scholarly community in STS is so inward looking that it seems not to
notice the glaring disconnect between its own favored theories and the visions of
run-away technology that prevail in society at large.”

26. “Putting on boots” is how one of my Dutch philosopher colleagues refers to
doing empirical work, which is something like wading through the muck in a
cow barn; for his work, he prefers a book-lined study.

27. For historical critiques of modernization theory and development, see Adas
(1989: pp. 402-418), Moon (1998), Scott (1998), and Engerman (2000).

28. When I wrote these lines some months before September 11, 2001, I had in
mind such “failures” as lost baggage and missed connections. The multiple sys-
tem failures evident on that day (airport security at Boston, Newark, and Dulles;
the tracking systems that lost American Airlines flight 77 en route to the Penta-
gon; the faulty antihijacking transponders), which substantially contributed to
the success of the attacks, have indeed forced the scrutiny of many technologies
and practices taken for granted. Conversely, we have heard far less about the
striking successes of the air traffic control system, which quickly and effectively
shut down U.S. airspace in short order on that date, or the stairwells of the
World Trade Center towers that enabled thousands to save themselves. Person-
ally, I can no longer forgive the Futurists’ architectural dictum that “the stairs—
now useless—must be abolished.”

29. See Edwards (chapter 7, this volume).

30. For this distinction I am indebted to Barb Marshall, who in her contribution
to this volume tries to sort out postmodernism and poststructuralism.

31. On Benthamite reforms in London, see Hamlin (1998) and Linebaugh
(1992: pp. 371-401).

32. For other suggestive modern and postmodern readings of technologies, see
Rosen (1993) on the global bicycle industry, Duncombe (1997) on IBM and
SONY, Marshall (chapter 4, this volume) on sexual technologies, and Lyon
(chapter 6, this volume) on surveillance.

33. Feenberg (1995) suggests the notion of a “subversive” or democratic
rationalization to encourage would-be reformers to engage rationalization
processes, including technological change, and to strive to bend them toward



The Compelling Tangle of Modernity and Technology 29

more democratic outcomes. Rationalization, for Feenberg, can favor dominant
power structures and systems, but approached critically, rationalization
processes can also enhance nondominant values.

34. The generous notion of “alternative modernities” (see Feenberg 1995; Lash
and Friedman 1993; Lash 1999) is more complex than it first appears. While
Feenberg uses “alternative” in the specific sense of opposition to the dominant
(capitalist) rationalization processes (and in favor of a “subversive” rationaliza-
tion), Lash uses “alternative” in the sense of neither the “high” modernists’ em-
brace of the Enlightenment tradition nor the postmoderns’ rejection of the
Enlightenment (and in favor of a “reflexive” rationalization). Yet adopting a
loose notion of “alternative” drains modernity of its emancipatory and univer-
salizing potential; this has been a contentious issue within feminist scholarship,
human-rights debates, and development thinking, as well as in environmental
reform (see the chapters by Marshall and Mol in this volume). From a different
angle, Harootunian (2000a: p. 163, note 4) firmly declares his opposition to
“more fashionable descriptions, such as ‘alternative modernities,” ‘divergent
modernities,” ‘competing modernities,” and ‘retroactive modernities,” that imply
the existence of an ‘original’ that was formulated in the “West’ followed by a se-
ries of ‘copies’ and lesser inflections.” He demonstrates (Harootunian 2000b)
that intellectuals in interwar Japan, just as their western counterparts, wrestled
with the cultural implications of modern life, including capitalism, cities, and
industrialization.

All the same, modernity as a totalizing force should not be overdrawn. Histo-
rians studying the industrial revolution have piled up a huge literature on alter-
native paths to industrial revolution (Sabel and Zeitlin 1985, 1997). Essays in
Hird and Jamison (1998) show empirically that in the formative years of the
early and mid twentieth century, Europeans did not experience modernity as a
single phenomenon; rather, each country absorbed and reinterpreted a global
notion of modernity in a nation-specific tradition of discourse.

35. For a detailed treatment of the Rotterdam conflict, see van Lente (1998a,b).

36. On reflexivity and social learning in technology, see Rip et al. (1995: chaps.
2, 7-10).

37. Hess hints at the prescriptive sense of “normal” (rather than in the “mun-
dane but deadly” sense used by organizational sociologist Charles Perrow
[1984]). A similar point has been argued by John Staudenmaier (1985: p. 200):
“A technological style can be defined as a set of congruent technologies that be-
come ‘normal’ (accepted as ordinary and at the same time as normative) within
a given culture. They are congruent in the sense that all of them embody the
same set of overarching values within their various technical domains. For ex-
ample, it can be argued that the United States, beginning with the U.S. Ordnance
Department’s 1816 commitment to the philosophical ideal of standardization
and interchangeability, gradually adopted a set of normal technologies that in-
corporate that ideal. From this point of view many distinct technological devel-
opments—the machine tool tradition, the growth of standardized and centrally
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controlled rail systems, the centralization and standardization of corporate re-
search and development, the use of consumer advertising to program individual
buying habits, the increasing centralization and complexity of electricity and
communications networks, etc.—can be interpreted as participating in a single
style, embodying a specific set of values within a specific world view.”

38. For a loose formulation of “technology as freedom,” see Tobey (1996).
Sen (1999) provides a more rigorous formulation of “development as freedom.”
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Theorizing Modernity and Technology

Philip Brey

The Need for Integrated Studies of Modernity and Technology

Technology made modernity possible. It has been the engine of moder-
nity, shaping it and propelling it forward. The Renaissance was made
possible by major fourteenth- and fifteenth-century inventions like the
mechanical clock, the full-rigged ship, fixed-viewpoint perspective,
global maps, and the printing press. The emergence of industrial society
in the eighteenth century was the result of an industrial revolution that
was made possible by technological innovations in metallurgy, chemical
technology, and mechanical engineering. The recent emergence of an in-
formation society is also the product of a largely technological revolu-
tion, in information technology. Technology has catalyzed the transition
to modernity and catalyzed major transitions within it. More than that,
technologies are and continue to be an integral part of the infrastructure
of modernity, being deeply implicated in its institutions, organizing and
reorganizing the industrial system of production, the capitalist economic
system, surveillance and military power; and shaping cultural symbols,
categories, and practices (see Lyon and Edwards, chapters 6 and 7 in
this volume).

If modernity is shaped by technology, then the converse also holds:
technology is a creation of modernity. The common wisdom of technol-
ogy studies, that technology is socially shaped or even socially con-
structed, that it is “society made durable,” implies that a full
understanding of modern technology and its evolution requires a con-
ception of modernity within which modern technology can be explained
as one of its products. If this holds for technology at large, it certainly
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also holds for particular technologies, technical artifacts, and systems.
These are also products of modernity and bear the imprint, not only of
the behaviors of actors immediately involved in their construction, but
also of the larger sociocultural and economic conditions within which
they are developed. To ignore this larger context is to leave out part of
the story that can be told about that technology. It would be like staging
Wagner’s Parsifal with only the actors on stage, without any settings,
costumes, Or props.

In the current specialized academic landscape, modernity is the object
of study of modernity theory, and technology is studied in technology
studies. Few works exist that bridge these two fields and that study tech-
nology with extensive reference to modernity, or modernity with exten-
sive reference to technology, or that concentrate on both by studying the
way in which evolutions within modernity intersect with technological
changes. In modernity theory, technology is often treated as a “black
box” that is discussed, if at all, in abstract and often essentialist and
technological determinist terms. In technology studies, the black box of
technology is opened, and technologies and their development are stud-
ied in great empirical detail, yet technology studies generate their own
black box, which is society. The larger sociocultural and economic con-
text in which actors operate is either treated as a background phenome-
non to which some hand-waving references are made, or it is not treated
at all—a black box returned to sender, address unknown.

Undoubtedly, part of the reason that modernity theory has not ade-
quately come to grips with technology has been the lack of empirically
informed accounts of technology. It is only in the past few decades that
major progress has been made in our understanding of technology and
technological change, with the establishment of technology studies as a
mature field of study. The same reason cannot be given for the lack of
reference to modernity theory in technology studies because modernity
theory has been around a lot longer than technology studies. Here, this
lack of reference is more likely explained by the abstract and totalizing
character of many theories of modernity; their often inadequate ac-
counts of technology; the speculative, untested character of many of
their claims; and the difficulty of connecting the microlevel concepts of
technology studies to the macrolevel categories of modernity theory.
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These criticisms do not apply equally to all theories of modernity.
There is a world of difference between the abstract, totalizing theories of
modernity of classical critical theory, Marxism, and phenomenology,
and many recent theories of modernity, such as those of David Harvey
and Manuel Castells, that are empirically rich and mindful of hetero-
geneity and difference. So if the sociocultural and economic context that
is modernity ought to be considered in technology studies, then technol-
ogy studies should work to appropriate more adequate theories of moder-
nity, or start developing its own.!

It is time, then, to bridge the disciplinary gaps that now separate
modernity theory and technology studies and to work at empirically in-
formed and theoretically sophisticated accounts of technology, moder-
nity, and their mutual shaping. In this essay, I contribute to this task
through an analysis of the problems and misunderstanding that now
beset modernity theory and technology studies in their respective treat-
ment (or nontreatment) of technology and modernity.

A key conclusion is that the major obstacle to a future synthesis of
modernity theory and technology studies is that technology studies
mostly operate at the micro (and meso) level, whereas modernity theory
operates at the macrolevel, and it is difficult to link the two. I analyze
the micro-macro problem and ways in which it may be overcome in
technology studies and modernity theory. The next two sections provide
basic expositions of concepts, themes, and approaches in modernity the-
ory and technology studies. Their aim is to introduce these fields to
readers insufficiently familiar with them, as well as to set the stage for
the analysis that follows.

Modernity Theory: Understanding the Modern Condition

Structure and Aims

Modernity is the historical condition that characterizes modern soci-
eties, cultures, and human agents. Theories of modernity aim to describe
and analyze this historical condition. A distinction can be made between
cultural and epistemological theories of modernity, most of which are
found in the humanities, and institutional theories, which are common in
social theory—although in both traditions many theories of modernity



36 Philip Brey

can be found that blend cultural, institutional, and epistemological
aspects.

Cultural and epistemological theories of modernity focus on the dis-
tinction between premodern and modern cultural forms and modes
of knowledge. These theories usually place the transition from tradi-
tional society to modernity in the Renaissance period, in fifteenth- and
sixteenth-century Europe. The transition to modernity, in this concep-
tion, is characterized by the emergence of the notion of an autonomous
subject, the transition from an organic to a mechanistic world picture,
and the embrace of humanistic values and objective scientific inquiry.
Some theories date the transition to modernity later than this, as late as
the eighteenth century, during which Enlightenment thought had culmi-
nated in a genuine project of modernity, with universal pretensions to
progress, and with fully developed conceptions of objective science, uni-
versal morality and law, and autonomous art (e.g., Habermas 1983).
The cultural-epistemological approach to modernity dominates in phi-
losophy, with Hegel, Nietzsche, and Heidegger as early proponents, and
is also well represented in cultural history and cultural studies.

Many studies in the humanities that analyze modernity as a cultural
phenomenon also focus on modernism, which is a phenomenon distinct
from modernity. Modernism, or aesthetic modernism, as it is also called,
was a cultural movement that began in the mid-nineteenth century as a
reaction against the European realist tradition, in which works of art
were intended to “mirror” external nature or society, without any addi-
tions or subtractions by the artist. Modernist artists, in often quite dif-
ferent ways, rejected this realism and held that it is the form of works of
art, rather than their content, that guarantees authenticity and liberates
art from tradition. Modernism has been very influential in literature, in
the visual arts, and in architecture, with movements as diverse as natu-
ralism, expressionism, surrealism, and functionalism being collected
under it.

The emergence of modernism has often been explained by reference to
major social transformations in nineteenth- and early twentieth-century
modernity. David Harvey, for instance, has argued that modernism was
a cultural response to a crisis in the experience of space and time,
which was the result of processes of time-space compression under late
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nineteenth-century capitalism (Harvey 1989, chap. 8). The label “mod-
ernism” is also used in a broader sense, in which it does not refer to an
aesthetic movement, but to the culture and ideology of modernity at
large (e.g., Bell 1976). “Modernism,” in this sense, stands for positivism,
rationalism, the belief in linear progress and universal truth, the rational
planning of ideal social orders, and the standardization of knowledge
and production. When used in this latter sense, the notion of modernism
becomes almost interchangeable with the notion of modernity construed
as a cultural or epistemological condition (see Berman 1982).

Institutional theories of modernity focus on the social and institu-
tional structure of modern societies, and tend to locate the transition to
modernity in the eighteenth century, with the rise of industrial society in
Europe. Institutional theories of modernity are as old as social theory it-
self, with early proponents like Weber, Marx, and Durkheim outlining
key structural features of modern societies and theorizing major transi-
tions from traditional to modern society. Modernity, in the institutional
conception, is a mode of social life or organization rather than a cultural
or epistemological condition. It is characterized by institutional struc-
tures and processes, such as industrialism, capitalism, rationalization,
and reflexivity. It is with this institutional meaning of modernity that
one can correlate the notion of modernization, which is the transforma-
tion of traditional societies into industrial societies. Modernity used to
describe a condition that emerged in eighteenth-century European soci-
eties, but today it characterizes industrial societies around the globe.”

In my discussion of modernity theory, I give special emphasis to the
social theory tradition, with the understanding that much of this work
analyzes not only institutional aspects of modernity but cultural and
epistemological dimensions as well. Indeed, it is quite common to see
these aspects combined in social theories of modernity, even if institu-
tional features receive the most emphasis. This blending of traditions has
been particularly strong in critical theory, with authors like Habermas,
Marcuse, and Adorno referring to Hegel and Heidegger as liberally as to
Marx and Weber. However, it is also quite visible in more recent theo-
ries of modernity, such as those of Giddens, Harvey, Wagner, and
Castells, as well as in the early institutional theories of modernity devel-
oped by Weber and Marx.
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Theories of modernity in the social theory tradition present an ac-
count of the distinct structural features that characterize modern soci-
eties and the way these features came into being. Typically, they contain
most or all of the following elements:

¢ They draw the boundaries of modernity as a historical period, con-
trasting it with a premodern period and sometimes also with a postmod-
ern period.

¢ They describe and analyze the special features of modernity, with an
emphasis on institutional, cultural, or epistemological dimensions. They
almost invariably do this through macrolevel or “abstract” analysis.
However, they may contain various elaborations, case studies, or illustra-
tions of the macro theory.

e They (optionally) describe the dynamics of modernity, delineating
(1) the historic changes that led to modern society, (2) various epochs
within modernity (e.g., early, high, and late modernity; classical and re-
flexive modernity), and (3) the transitions between these epochs.

¢ Some theories of modernity also contain normative evaluations or cri-
tiques of the condition of modernity. Some propose visions of an alter-
native society or speculate how present modernity may transform itself
into another type of social formation.

Next to grand theories of modernity, such as those of Marx, Weber,
Habermas, and Giddens, one can find studies of particular eras within
modernity, of major transitions and developments within the modern era,
and of particular features or structures of modernity. Theories of particular
eras within modernity attempt to characterize a particular historical epoch
and to analyze the transitions that led to it (Wagner 1994). Many contem-
porary social theorists focus on late modernity as a historical epoch emerg-
ing in the second half of the twentieth century, and attempt to characterize
its special features. Thus, one finds theories of “reflexive modernity” (Beck
et al. 1994), “the risk society” (Beck 1992), “postindustrial society” (Bell
1976; Touraine 1971), “the information age” and “the information soci-
ety” (Castells 1996; Schiller 1981), “the global age” (Albrow 1996), and
many others. Akin to these theories, one finds theories of postmodernity,
which hypothesize that we have already left (late) modernity and have
recently entered a new postmodern era (e.g., Jameson 1991; Harvey 1989).
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Besides theories of particular eras in modernity, there are many stud-
ies of major sociocultural, technological, or economic transitions within
modernity. These range from studies of the scientific revolution and the
industrial revolution to studies of the control revolution (a revolution in
technologies of control that is claimed by Beniger [1989] to have paved
the way for the information society) or the emergence of Fordism, to
theories of the historical development of the modern subject and of new
modern forms of power (e.g., Foucault 1977). Not all these works ex-
plicitly situate the developments they analyze within the wider context
of modern social institutions and culture. Finally, one can find studies
that are concerned with particular aspects or structures of moder-
nity, such as modern identity (Lash and Friedman 1993; Giddens
1991), capitalism (Sayer 1991), pornography (Hunt 1993), consumer
culture (Slater 1997), and gender (McGaw 1989; Marshall 1994; Felski
1995).

Not every work in social theory is a work in modernity theory. For it
to qualify as such, it would have to be centrally concerned with major
institutional, cultural, or epistemological aspects of or transformations
within modernity, such as capitalism, the autonomous self, modern
technology, and the Enlightenment. Alternatively, for phenomena that
are not inherently tied to modernity or at least do not define it, such as
pornography, adolescence, or the automobile, it would study these in re-
lation to the larger institutional, cultural, and epistemological context of
modernity. Thus, an analysis of adolescence would be a study in moder-
nity theory if it explicitly considered the historical, cultural, and institu-
tional constructions of adolescence in the modern era and changes in
these constructions over time, but not if it treated adolescence in a
largely ahistorical way (e.g., as a set of locally enacted constructions
with little historical continuity), or if it studied its historical treatment in
a particular country or setting without reference to its relation to mod-
ern social institutions and culture.?

Modernity and Social Theory

Theories of modernity have always held a prominent position in social
theory. What follows is a brief review. Any such review will have to
start with Karl Marx and Max Weber, who are often identified as the
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fathers of modernity theory. They are both known for their theories of
the transition between feudal and industrial society, and their theories of
(capitalist) industrial society. They are hence early proponents of institu-
tional theories of modernity and of the transition of the premodern to
the modern period.

In Marx’s historical materialist conception of modernity, the differ-
ence between the modern and the premodern era is characterized by
qualitative differences in the economic structure. The economic struc-
ture of a society is made up of production relations and it changes when
the development of the productive forces (means of production and
labor power) results in greater productive power. According to Marx,
the transition from feudal to capitalist society was caused by large in-
creases in productive power in feudal society. These increases caused
changes in production relations, and hence in the economic structure.
The resulting economic structure was capitalist in the late nineteenth
century, but Marx of course envisioned a transition to a post-class so-
cialist society, a transition that would occur when further increases in
production power made a socialist state possible. He hence envisioned
an early, capitalist, and a late, socialist state of modernity. Both are
characterized by an industrial system of production, but their social
form and culture are significantly different.

Weber (1958[1905]) did not see the transition from feudal to indus-
trial society as caused by the development of productive power. Instead,
he held that the capitalist economic system that made industrial society
possible was an outgrowth of the Protestant work ethic, which de-
manded hard work and the accumulation of wealth. Because capitalism
is profit based, it demanded rationalization so that results could be cal-
culated and so that efficiency and effectiveness could be increased. In
this way, rationalization became the distinguishing characteristic of
modern industrial societies. The rationalization of society is the wide-
spread acceptance of rules, efficiency, and practical results as the right
way to approach human affairs and the construction of a social organi-
zation around this notion. According to Weber, rationalization has a
dual face. On the one hand, it has enabled the liberation of humanity
from traditional constraints and has led to increased reason and free-
dom. On the other hand, it has also produced a new oppression, the
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“iron cage” of modern bureaucratic organizational forms that limit
human potential.*

Weber’s notion of rationalization as the hallmark of modernity has
been very influential in modernity theory. It has been particularly influ-
ential in critical theory, particularly with members of the Frankfurt
school such as Adorno, Horkheimer, Marcuse, and Habermas, who
built on Weberian notions as well as Marxist ideas in formulating their
sweeping critiques of modern society (see, e.g., Marcuse 1964 and
Horkheimer and Adorno 1972). Jiirgen Habermas, without doubt the
most influential scholar in the critical theory tradition, has advanced a
theory of modernity with strong Weberian and Marxist influences, in
which he analyzes modernity as an “unfinished project” (Habermas
1983). He theorizes an early phase of modernity and a later phase. Early
modernity witnessed the rise of the “bourgeois public sphere,” which
mediated between the state and the public sphere. In late modernity, the
state and private corporations took over vital functions of the public
sphere, as a result of which the public sphere became a sphere of domi-
nation (Habermas 1989).

Although he is critical of late modernity, Habermas sees an emancipa-
tory potential in early modernity, with its still-intact bourgeois public
sphere. He hence sees modernity as an “unfinished project” and has at-
tempted to redeem some elements of modernity (the Enlightenment ideal
of a rational society, the modern differentiation of cultural spheres with
autonomous criteria of value, the ideal of democracy) while criticizing
others (the dominant role of scientific-technological rationality, the cul-
ture of experts and specialists). Central in this undertaking has been his
distinction between two types of rationality: purposive or instrumental
rationality, which is a means for exchange and control and which is
based on a subject-object relationship, and communicative or social ra-
tionality, which is geared toward understanding and is based on a
subject-subject relationship that is the basis for communicative action.
Habermas claims that there has been a one-sided emphasis since the En-
lightenment on instrumental, scientific-technological rationality, which
has stifled possibilities for expression. The result has been a colonization
of the lifeworld by an amalgamated system of economy and state, tech-
nology and science, that carries out its functional laws in all spheres of
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life. Habermas regards communicative action as a means to put bound-
aries on this system and to develop the lifeworld as a sphere of enlight-
ened social integration and cultural expression.

Looking beyond critical theory, one cannot escape the powerful
analysis of modernity in the work of Anthony Giddens (1990, 1991,
1994b). Giddens analyzes modernity as resting on four major institu-
tions: industrialism, capitalism, surveillance, and military power. These
and other institutions in modernity moreover exhibit an extreme dy-
namism and globalizing scope. To account for this dynamism, Giddens
identifies three developments. The first is the separation of time and
space, through new time- and space-organizing devices and techniques,
from each other and from the contextual features of local places to
which they were tied. Time and space become separate, empty parame-
ters that can be used as structuring principles for large-scale social and
technical systems. The second development is the disembedding of social
life, the removal of social relations and institutions from local contexts
by disembedding mechanisms, such as money, timetables, organization
charts, and systems of expert knowledge. Disembedding mechanisms de-
fine social relations and guide social interactions without reference to
the peculiarities of place. The third development is the reflexive appro-
priation of knowledge, which is the production of systematic knowledge
about social life that is then reflexively applied to social activity. Jointly,
these developments create a social dynamic of displacement, impersonal-
ity, and risk. These can be overcome through reembedding (the manufac-
ture of familiarity), trust (in the reliability of disembedding mechanisms),
and intimacy (the establishment of relationships of trust with others
based on mutual processes of self-disclosure).

Risk, trust, and the reflexive appropriation of knowledge are also cen-
tral themes in Ulrich Beck’s theory of (late) modernity (Beck 1992).
Beck distinguishes two stages of modernization, the first of which is sim-
ple modernization: the transformation of agrarian society into industrial
society. The second stage, which began in the second half of the twenti-
eth century, is that of reflexive modernization. This is a process in which
modern society confronts itself with the negative consequences of (sim-
ple) modernization and moves from a conflict structure based on the dis-
tribution of goods to a model based on the distribution of risks. Our
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current society is the risk society, in which risks are manufactured by in-
stitutions and can be distributed in different ways. The distribution of
risk occurs with major social transformations at the backdrop, transfor-
mations in which traditional social forms such as family and gender
roles, which continued to play an important role in industrial society,
are in the risk society undergoing radical change, leading to a progres-
sive “individualization of inequality.”

The idea that modernity has recently entered a new phase is pervasive
in contemporary social theory, even among those authors that stop
short of claiming that we have entered or are entering a phase of post-
modernity. Intensifying globalization, the expansion and intensification
of social reflexivity, the proliferation of nontraditional social forms, the
fragmentation of authority, the fusion of political power and expertise,
the transition to a post-Fordist economy that is no longer focused on
mass production and consumption and in which the production of signs
and spaces becomes paramount—all have been mentioned as recent de-
velopments that point to a new stage of reflexive or radicalized moder-
nity (e.g., Lash and Urry 1994; Beck et al. 1994; Giddens 1990, 1994b;
Albrow 1996; Lipietz 1987), with most authors identifying the late
1970s as a transition period. Many authors point specifically to the rev-
olution in information technology in claiming that we have entered an
information age (or, equivalently, a postindustrial age) in which an
economy based on information, not goods, has become the organizing
principle of society (e.g., Bell 1976; see Webster 1995 for an overview).

In the transition from an industrial to an information society, the eco-
nomic system is transformed, and along with it the occupational struc-
ture, the structure of organizations, and social structure and culture at
large. According to Manuel Castells, who has presented the most com-
prehensive theory of the information society to date, the basic unit of
economic organization in the information age is the network, made up
of subjects and organizations, and continually modified as networks
adapt to their (market) environments. Castells argues that contemporary
society is characterized by a bipolar opposition between the Net (the ab-
stract universalism of global networks) and the Self (the strategies by
which people try to affirm their identities), which is the source of new
forms of social struggle (Castells 1996, 1997, 1998).
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Modernity and Postmodernity

Not all scholars agree that modernity is still the condition that we are
in. Theorists of postmodernity claim that we have recently entered an
era of postmodernity, which follows modernity. Postmodernity is often
considered, like modernity, to be a historical condition. Most theorists
who consider postmodernity in this way place the transition from mod-
ern to postmodern society somewhere in the 1960s or 1970s, although
some hold that we are still in the middle of a transition phase. They hold
that changes in society over the past century accumulated during these
decades to produce a society whose institutional, cultural, or epistemo-
logical condition is sufficiently different from that of modern society to
warrant the new label.

Many postmodern theorists point only to cultural changes to support
this claim. Some, however, emphasize technological and economic changes
and see changes in cultural and social forms as resulting from them.
David Harvey emphasizes the 1970s transition from a Fordist economy
of mass production and consumption to a global post-Fordist regime
characterized by greater product differentiation, intensified rates of tech-
nological and organizational innovation, and more flexible use of labor
power (Harvey 1989). Frederick Jameson has theorized a transition to
“late capitalism,” which is global and in which all realms of personal
and social life and spheres of knowledge are turned into commodities.
He claims that late capitalism comes with its own cultural logic, which
is postmodernism (Jameson 1991). Lash and Urry (1994) point to the
shift from an economy of goods to an economy of signs and spaces, as
does Jean Baudrillard (1995), who claims that information technology,
mass media, and cybernetics have effected a transition from an era of in-
dustrial production to an era of simulation, in which models, signs, and
codes determine new social orders. The culture of postmodernity is
often characterized by consumerism, commodification, the simulation of
knowledge and experience; the blurring if not disappearance of the dis-
tinction between representation and reality; and an orientation on the
present that erases both past history and a sense of a significantly differ-
ent future. The cultural shifts also include a decline in epistemic and po-
litical authority, the fragmentation of experience and personal identity,
and the emergence of a disorienting postmodern hyperspace.



Theorizing Modernity and Technology 45

Not all postmodern theorists hold postmodernity to be a historical
condition, however. For some, like Jean-Francois Lyotard, postmoder-
nity is rather a cultural or epistemological form that is not essentially
tied to a particular historical period. Lyotard holds that within contem-
porary society, one can find both modern and postmodern forms exist-
ing together.® The characteristic of postmoderns like Lyotard is that
they resist the modern form. For Lyotard, modernity is equivalent to
reason, the Enlightenment, totalizing and universalizing thought, and
grand historical narratives. It is equivalent to what I identified earlier as
modernism in a broad sense, that is, the culture and ideology of moder-
nity. Lyotard criticizes the modern form of knowledge and calls for new
kinds of knowledge that do not impose a grid on reality, but that em-
phasize difference. Lyotard’s cultural critique is also a critique of schol-
arly method. He argues that postmodern scholars should not do theory.
They are also not to produce new grand narratives of society, but should
deconstruct and criticize modernist claims for universalistic knowledge
by doing local, microlevel studies that emphasize heterogeneity and plu-
rality (Lyotard 1984a). He rejects the old methodology of social theory,
along with any and all of its theoretical claims. This call for a postmod-
ernization of the social sciences and humanities has been echoed by
Richard Rorty, Jacques Derrida, and Zygmunt Bauman, and can be seen
in the profusion of postmodern case studies and analyses that uncover
difference and heterogeneity and celebrate cultural “others.”

Postmodern theorists thus range from writers like Jameson and Har-
vey, who study postmodernity as a historical era, to those like Lyotard
and Rorty, who criticize modernist ideology and develop and employ
postmodern methodologies for the humanities and social sciences. As a
critique of modernist thought, postmodernism is moreover an intellec-
tual orientation that is different from, even if it overlaps with, aesthetic
postmodernism, which has emerged in literature, architecture, and the
visual arts since the 1960s and 1970s as a response to aesthetic mod-
ernism. Critics of (academic) postmodernism, which include Habermas
and Giddens, criticize both the hypothesized transition from modernity
to postmodernity and the intellectual attitude of postmodern scholars.
Giddens, for example, claims that in spite of the discontinuities cited by
postmodernists, the major institutions of modernity as it existed in the
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nineteenth century and the early twentieth century—industrialism, capi-
talism, surveillance, and military power—are still in place, and he there-
fore only wants to go as far as to theorize a late or “radicalized” stage
of modernity (Giddens 1990). He and Habermas have both criticized
postmodernism’s antitheoretical attitude, its epistemological and moral
relativism, its irrationalism, and its laissez-faire attitude to politics
(Giddens 1990; Habermas 1987). Similar debates exist within postmod-
ern theory, with Harvey (1989) theorizing a transition to postmodernity
while criticizing postmodernist thought, and Lyotard (1984b) criticizing

Jameson’s “totalizing dogmas” and defense of master narratives.®

Technology Studies: New Visions of Technology

Technology Studies as a Field

“Technology studies” is the name for a loosely knit multidisciplinary
field with a wide variety of contributing disciplines, such as sociology,
history, cultural studies, anthropology, policy studies, urban studies,
and economics. Technology studies are concerned with the empirical
study of the development of technical artifacts, systems, and techniques
and their relation to society. Technology studies are part of science and
technology studies, or STS, a larger field that emerged in the 1970s and
that is based on studies of science and technology and their relation to
society that are both empirically informed and on sound theoretical
footing. STS is today an established discipline, with departments
and programs around the world, as well as specialized conferences and
journals.”

A full review of theories and approaches in technology studies is well
beyond the scope of this paper and is complicated because of the relative
youth of the field and the diversity of its topics and approaches. In what
follows, I focus on two subfields of technology studies that are at the
core of many STS departments and programs. They are social studies of
technology, which look at social and cultural aspects of technology, and
the history of technology, which studies the historical development of
technologies and their relation to society.® In discussing the history
of technology, moreover, I focus on contextual approaches, which
are dominant in STS, and which look at the historical development of
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technologies in relation to their social context, instead of taking an
internalist approach that focuses on purely scientific and technological
contexts only.” This selective choice means that I ignore, among other
studies, the important work that has been done in two distinct fields:
economics of technology and philosophy of technology.'®

Contemporary technology studies, with their focus on social, cultural,
and historical dimensions, cover a wide variety of topics. Scholars rarely
consider “Technology-with-a-capital-T.” Instead, they examine specific
technologies, such as genetic engineering or nuclear technology; specific
engineering fields and approaches, such as mechanical engineering or
cold fusion research; specific techniques, such as rapid prototyping or
cerebral angiography; and technical artifacts, machines, materials, and
built structures, such as ceramic vases, Van de Graaff generators, poly-
styrene, and the FEiffel Tower. In addition, many scholars study large
technological systems, such as railroad systems or early warning systems
in missile defense, and the processes of technological change, such as the
development of the bicycle in the nineteenth century or the invention
and development of electric lighting.

Technology studies analyze these technological entities in relation to
their social context. Roughly, this is done in one of three ways. In one
set of studies, the focus is on the shaping of the technology itself and the
role of societal processes. How did the technology come into existence?
What (social) factors played a role in this process? What modifications
has it undergone since it first came into being, and why did these occur?
In other studies, the focus is on how a technology has shaped society,
or, alternatively, on the social changes that accompanied the introduc-
tion and use of the technology. In yet other studies, these processes are
considered together, emphasizing how a technology and its social con-
text co-evolve, or co-construct each other. A significant proportion of
work that takes up this co-construction theme even denies that there is a
meaningful distinction between technology and society, and attempts to
study “sociotechnology,” which consists of dynamic seamless webs of
entities that are only labeled as technological or social after they have
fully evolved (Bijker and Law 1992; Latour 1987; Callon 1987). There
is also a fourth category of studies in technology, which historian John
Staudenmaier (1985: p. 17) calls “externalist,” that do not focus on
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technology per se but only on contextual aspects, such as engineer-ing
communities, technological support networks, or public images of tech-
nology.

The core of contemporary technology studies consists of social studies
of technology and the history of technology, both of which have been
influenced by New Left critiques of science and technology. I discuss
these two subfields in order. In social studies of technology, the research
focus is on the social contexts in which technologies are developed and
used, such as engineering labs, factories, and homes. The research exam-
ines how elements in these contexts interact with each other and with
the technology in question. Such elements include individual agents and
social groups, along with their behaviors, interactions, identities, and
statuses (gender, race, class), as well as organizational structures, insti-
tutional settings, and cultural contexts.

Contemporary social studies of technology are in large part an out-
growth of social studies of science. The specific tradition of which it is
an outgrowth is sometimes called sociology of scientific knowledge
(SSK). The SSK approach to the sociology of science, which is the domi-
nant approach today, holds that scientific knowledge itself, and not just
the social and institutional context of scientific inquiry, ought to be the
key focus of the sociology of science. SSK holds that scientific knowl-
edge is not a rational process exempt from social influences, but a social
process, and that scientific truth is not objectively given but socially con-
structed. This SSK approach deviates from what was the dominant ap-
proach in the sociology of science until the late 1970s: the Mertonian
approach, named after Robert K. Merton, which focused only on the in-
stitutional context of scientific inquiry while assuming that scientific in-
quiry itself is by and large rational and objective. SSK also distinguishes
itself from traditional (positivist) philosophy of science and epistemol-
ogy, which also holds scientific inquiry and truth to be rational and
objective. Instead, it takes its inspiration from philosopher of science
Thomas Kuhn’s work on the structure of scientific revolutions, which is
critical of images of science as a rational and cumulative process (Kuhn
1962).11

It was a founding principle of SSK that “nature” and “rationality”
and “truth” in science do not explain the process of scientific inquiry,
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but are themselves contingent social constructs that must be explained.
This central principle was extended in the early 1980s, when some
SSKers began to publish work in social studies of technology. The prin-
ciple is modified to read: the working of machines does not provide an
explanation of technological and social change, but is itself something
that must be explained, at least in part by investigating social agents,
their interactions, and their beliefs about technology.!? Technology is re-
garded, in part or wholly, as a social construction that must be ex-
plained by reference to social processes, and within which no appeal
can be made to objective standards of truth, efficiency or technological
rationality.

Although some contemporary work in (contextual) history of technol-
ogy finds inspiration in social studies of technology, the history of tech-
nology is itself a much older field (Cutcliffe and Post 1989; Westrum
1991; Staudenmaier 1985; Fox 1999). Yet, although there has always
been an interest in the social context of technology in the history of
technology, approaches that put this social context at center stage have
only recently come to dominate. A typical study in a contextual history
of technology considers how a particular technology, such as electric
power transmission, the internal combustion engine, or the personal
computer, evolved historically and how the technology came to
reflect the contexts in which it has been developed and used. The investi-
gation is often bounded in time (a particular historical era or develop-
ment stage of the technology) and space (a particular geographical area
or setting). Contextual elements that such historians consider may in-
clude organizational, policy, and legal settings, including relevant indi-
vidual actors, social groups, and organizations (engineers, firms,
industries, government bodies, activist groups) and their discourses and
behaviors. In sociohistorical studies of technology, in which social stud-
ies of technology intersect with the history of technology, the develop-
ment of technologies is studied with special reference to their social
contexts and uses (see Bijker 1995b for a review).

Most studies in social studies and the history of technology are case
studies that consider particular settings or events in which technologies
are developed and used."® Others are what John Staudenmaier (1985:
p. 206) calls “expanded studies,” which look more broadly at several
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types of technologies or several types of settings or historical episodes.
Yet other studies are primarily theoretical or methodological, focusing
on such issues as technological determinism or the interpretive flexibility
of technological artifacts, or on methodological issues within technology
studies. Most studies operate at a micro or mesolevel of analysis, focus-
ing on individual actors, social groups and organizations, and their in-
teractions, rather than on the macrolevel of institutions and cultural
frameworks. The research methods are diverse and include textual
analysis, discourse analysis, participant observation, ethnomethodology,
and quantitative analysis.

Theoretical Claims of Technology Studies

The strong empirical orientation of most work in social studies and the
history of technology is visible, not only in its case analyses, but also in
its theoretical and methodological assumptions, which have often been
inspired by, or modified as a result of, these case studies. As a conse-
quence of this, there has been a fair amount of agreement on a number
of theoretical assumptions. I will try to characterize some of these as-
sumptions, along with some others that are also salient but more
controversial.

One of the most central theoretical assumptions in technology studies
is the assumption that technology is socially shaped. Technological
change is conditioned by social factors, and technological designs and
functions are the outcome of social processes rather than of internal
standards of scientific-technological rationality; technology is society
made durable.' The social shaping thesis denies the technological deter-
minist idea that technological change follows a fixed, linear path, which
can be explained by reference to some inner technological “logic,” or
perhaps through economic laws. Instead, technological change is radi-
cally underdetermined by such constraint and involves technological con-
troversies, disagreements, and difficulties that engage different actors or
relevant social groups in strategies to shape technology according to their
own insights.

Some scholars may discern technological or scientific constraints
on technological change, but others point out that such constraints, if
they exist at all, are themselves also socially shaped—for example,
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expectations of growth within the business, engineering, or user com-
munities. Also, while some scholars recognize separate stages in the de-
velopment of technology (e.g., invention, development, innovation),
others, particularly in social studies of technology, analyze technological
change as an entirely contingent and messy process, in which heteroge-
neous factors affect technological outcomes, and in which the process of
invention continues after technologies leave the laboratory or factory.
These scholars emphasize that users, regulators, and others also affect
the design and operation of technologies and the way in which technolo-
gies are interpreted and used (Bijker 1992; Lie and Serenson 1996; Oud-
shoorn and Pinch forthcoming). In contrast to a linear-path model of
technological change, proposals have been made for a variation and se-
lection model, according to which technological change is multidirec-
tional: there are always multiple varieties of particular design concepts,
of which some die, and others, which have a good fit with social con-
text, survive (e.g., Pinch and Bijker 1987; Ziman 2000).

The social-shaping thesis implies a weak constructivist claim that
technological configurations are variable and strongly conditioned by
social factors. Social constructivist approaches go beyond this claim to
arrive at the strong constructivist claim that technological change can be
entirely analyzed as the result of processes of social negotiation and in-
terpretation, and that the properties of technologies are not objective,
but are effectively read into the technologies by social groups. Social
constructivism is hence a contemporary form of idealism, denying the
possibility or desirability of a reference to any “real” structures or forces
beyond the representations of social groups. Whether a certain technol-
ogy works or is efficient or user-friendly, and the nature of its functions,
powers, and effects is not a pregiven, but the outcome of social processes
or negotiation and interpretation.'’

Those social-shaping theorists who do not embrace social construc-
tivism also recognize that the meaning or use of technologies is not pre-
given. Most theorists agree that technology has interpretive flexibility,
meaning that technologies can be interpreted and used in different ways
(Pinch and Bijker 1987). When social negotiations surrounding techno-
logical change come to a close, interpretive flexibility is held to diminish
because the technology stabilizes, along with concomitant (co-produced)
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meanings and social relations. Stabilization implies the embedding of
the technology in a stable network consisting of humans and other tech-
nologies, and the acceptance of a dominant view on how to interpret
and use the technology. Stabilization of a technology implies that its
contents are “black-boxed” and are no longer a subject of controversy.
Its stabilized properties come to determine the way that the technology
functions in society. Yet, black boxes can be reopened. The history of
technology shows how technologies such as the telephone, the Internet,
or the automobile take on particular functions or societal roles that may
vary from time to time and place to place.

The flip side of the claim that technology is socially shaped is the
claim that society is technologically shaped, meaning that technologies
shape their social contexts. This goes considerably beyond the claim that
new technologies may open up new possibilities that change society, or
that technologies may have side effects. Obviously, the steam engine
changed society by making new types of industrial production possible,
and the printing press effected change by making written information
more available and easier to distribute. Obviously, also, technologies
may have side effects such as environmental pollution or unemploy-
ment. The technological-shaping thesis refers not just to such recognized
functions and side effects of technologies, but to the multiplicity of func-
tions, meanings, and effects that always, often quite subtly, accompany
the use of a technology. Technologies become part of the fabric of soci-
ety, part of its social structure and culture, transforming it in the process.
The idea of society as a network of social relations is false, because soci-
ety is made up of sociotechnical networks, consisting of arrangements of
linked human and nonhuman actors.

The notion of a sociotechnical network is a central notion in actor-
network theory (ANT), which is a third influential approach to technol-
ogy studies, next to the social-shaping and social-construction approaches.
It studies the stabilization processes of technical and scientific objects as
these result from the building of actor networks, which are networks of
human actors and natural and technical phenomena. Actor-network
theorists employ a principle of generalized symmetry, according to
which any element (social, natural, or technical) in a heterogeneous
network of entities that participate in the stabilization of a technology



Theorizing Modernity and Technology 53

has a similar explanatory role (Callon 1987; Latour 1987; Callon and
Latour 1992). Social constructivism is criticized by ANT for giving spe-
cial preference to social elements, such as social groups and interpreta-
tion processes, on which its explanations are based, whereas natural or
technical elements, such as natural forces and technical devices, are pro-
hibited from being explanatory elements. Actor-network theory allows
technical devices and natural forces to be actors (or “actants”) in net-
works through which technical or scientific objects are stabilized. By an
analysis of actor networks, any entity can be shown to be a post hoc
construction, but entities are not normally socially constructed because
stabilization is not the result of social factors alone.

The notion that society is technologically shaped means, according to
most scholars in technology studies, that technology seriously affects
social roles and relations; political arrangements; organizational struc-
tures; and cultural beliefs, symbols, and experiences. Technology scholars
have claimed that technical artifacts sometimes have built-in political con-
sequences (Winner 1980), that they may contain gender biases (Wajcman
1991; Bray 1997), that they may subtly guide the behavior of their users
(Sclove 1995; Latour 1992), that they may presuppose certain types of
users and may fail to accommodate nonstandard users (Akrich 1992) and
that they may modify fundamental cultural categories used in human
thought (Turkle 1984, 1995).

Latour (1992), for example, discusses how mundane artifacts, such as
seat belts and hotel keys, may direct their users toward certain behav-
iors. Hotel keys in Europe often have heavy weights attached to compel
hotel guests to bring their key to the reception desk upon leaving their
room. Winner (1980) argues that nuclear power plants require central-
ized, hierarchical managerial control for their proper operation. They
cannot be safely operated in an egalitarian manner, unlike, for example,
solar energy technology. In this way, nuclear plants shape society by
requiring a particular mode of social organization for their operation.
Sclove (1995) points out that modern sofas with two or three separate
seat cushions define distinct personal spaces, and thus work to both re-
spect and perpetuate the emphasis of modern western culture on individ-
uality and privacy, in contrast to, for example, Japanese futon sofa-beds.
Finally, Turkle (1984) discusses how computers and computer-operated
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toys affect conceptions of life. Because computer toys are capable of be-
haviors that inanimate objects are not normally capable of, they lead chil-
dren to reassess the traditional dividing lines between “alive” and “not
alive” and hence to develop a different concept of “alive.” Most authors
would not want to claim that technologies have inherent power to effect
such changes. Rather, it is technologies in use, technologies that are al-
ready embedded in a social context and that have been assigned an in-
terpretation, that may generate such consequences.

To conclude, the major insights of technology studies have been that
technologies are socially shaped and at the same time society is shaped
by technology, or, alternatively, that society and technology co-construct
each other. They are not separate structures or forces, but are deeply in-
terwoven. Moreover, technological change is not a linear process but
proceeds by variation and selection, and technologies have interpretive
flexibility, implying that their meanings and functions and even (accord-
ing to social constructivists) their contents are continually open to rene-
gotiation by users and others.

Technology Studies and Modernity Theory: Mutual Criticism

The Treatment of Technology in Modernity Theory

It is difficult to overlook the pervasive role of technology in the making
of modernity. As argued earlier, technology is a central means by which
modernity is made possible. It is a catalyst for change and a necessary
condition for the functioning of modern institutions. However, it is
more than that. What can be learned from technology studies is that the
institutions and culture of modernity are not just shaped or influenced
by technology, they are also formed by it. The social systems of moder-
nity are sociotechnical systems, with technology an integral part of the
workings of social institutions. Social institutions are societal structures
that regulate and coordinate behavior and in this way determine how
certain societal needs are met. In the modern age, however, their regula-
tive functions are no longer a direct outcome of collective actions, since
most collective actions have become thoroughly mediated and shaped by
modern technologies, which function as co-actors. For example, collec-
tive acts of voting are now thoroughly mediated by voting technologies
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that help determine whether people get to vote at all, how votes are de-
fined, and whether votes are counted. Modern culture is, likewise, a
technological culture, in which technologies are not just material sub-
strates of existing cultural patterns, but also have a major role in defin-
ing, shaping, and transforming cultural forms. Information technology,
for example, is transforming basic cultural concepts and experiences
such as those of time, space, reality, privacy, and community and is also
effecting fundamental shifts in cultural practices.

If this analysis of the role of technology in modernity is anywhere
near correct, then it is surprising, to say the least, to find that technology
is not a central topic in the vast literature in modernity theory. Indeed,
of the many hundreds of books that bear the word “modernity” in the
title, fewer than a handful also refer to technology or one of its major
synonyms or metonyms (e.g., technological, computers, biotechnology,
industrial).'® Many of the major works in modernity theory make only
passing reference to technology. For example, technology is referenced
only once in the recent edited volume, Theories of Modernity and Post-
modernity; it is not mentioned at all in Zygmunt Bauman’s Intimations
of Postmodernity; and there are only four or five brief references to it
in Alain Touraine’s Critique of Modernity (see Turner 1990; Bauman
1992; Touraine 1995).

What can explain this apparent neglect of technology in modernity
theory? It is not denial that technology has an important role in the con-
stitution of modernity, for most authors would agree that its role is piv-
otal. A better explanation is that the dominant dimensions along which
modernity has traditionally been analyzed (institutional, cultural, and
epistemological) have not allowed technology to play a major identifi-
able role, but have instead assigned it the status of a background condi-
tion. Technology is often analyzed as a mere catalyst of institutional,
cultural, and epistemological change, or as a mere means through which
institutions, cultural forms, and knowledge structures are realized.

In institutional analyses, modernity is analyzed as being constituted
by institutions and their transformations. Technology is not usually rec-
ognized as an institution itself; it is not seen as a separate regulative
framework such as capitalism, government, or the family, but rather as
one of the means through which these frameworks operate. More often
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than not, institutions such as capitalism, industrialism, or military
power are discussed without specific reference to the technologies that
sustain them. The role of technology in transforming these institutions
(e.g., in the transition to an information society) is more difficult to ig-
nore. However, here one often finds technology subsumed as part of a
broader phenomenon, such as rationalization (Weber), productive
forces (Marx), or disembedding mechanisms (Giddens), of which it is
only a part. Even in Marxist theory, which assigns an important role to
production technology in the making of modernity, this technology still
only serves as an external constraint on economic structure, which ulti-
mately determines the social forms of society.

In most cultural and epistemological theories of modernity, technology
is either analyzed as a mere catalyst of cultural and epistemological
changes, or it is robbed of its materiality and reduced to knowledge, lan-
guage, or ideas. In Heidegger’s critique of modernity, in which technology
“enframes” us and turns the world into “standing reserves,” technology
turns out not to be defined as a material process or as a mode of action,
but as a particular mode of thinking (Heidegger 1977). The same ideal-
ism is also visible in much of critical theory, in spite of its greater em-
phasis on social institutions. There, technology is often identified with
technological or formal rationality, which is a mode of thinking that
characterizes not only modern technology but also modern thought and
economic and social processes. Habermas, moreover, has defined tech-
nology as “technological knowledge and ideas about technology”
(Habermas 1987: p. 228). Finally, in postmodern theory, technology is
often reduced to language, signs, or modes of knowledge, along with
everything else.

When technology is referred to in modernity theory without being re-
duced to something else, still other problems emerge. One is the level of
abstraction at which technology is discussed: technology is usually
treated as a monolith, as a macroscopic entity, Technology-with-a-
capital-T, about which broad generalizations are made that are sup-
posed to apply equally to nuclear technology and dental technology, to
vacuum cleaners and gene splicers. This abstract, undifferentiated treat-
ment leads to vagueness, obscures differences between technologies, and
fails to distinguish the varied ingredients that make up technology
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(knowledge, artifacts, systems, actions) and the way these relate to their
context.

Giddens, for example, employs the notion of an “expert system,”
which is a key mechanism for decontextualizing social relations. He de-
fines expert systems as “systems of technical accomplishment or profes-
sional expertise that organize large areas of the material and social
environments in which we live today” (Giddens 1990: p. 27). He dis-
cusses few examples of expert systems, but makes it clear that virtually
any system in which the knowledge of experts is integrated and that
contains relevant safety measures qualifies as an expert system, includ-
ing automobiles, intersections, buildings, and railroad systems. More-
over, Giddens goes into hardly any detail on the way in which expert
systems decontextualize social relations.

A monolithic treatment of technology easily leads to essentialism and
reification. In an essentialist conception, technology has fixed, context-
independent properties that apply to all technologies. As Andrew Feen-
berg (1999a: pp. viii—ix) has argued, technological essentialism usually
construes technology’s essence as its instrumental rationality and its
functionalism, which reduces everything to functions and raw materials.
This essentialism often correlates with a reified conception of technol-
ogy, according to which it is a “thing,” with static properties, that inter-
acts with other “things,” such as the economy and the state. Essentialism
and reification, in turn, have a tendency to promote technological deter-
minism, in which technology develops according to an internal logic,
uninfluenced by social factors, and operates as an autonomous force in
society, generating social consequences that are unavoidable.!” Techno-
logical determinism is evident in dystopian critiques of modernity, such
as those of Heidegger, Marcuse, and Ellul, in which technology engulfs
humanity and rationalizes society and culture. In many other theories of
modernity, it is also present, albeit in a more subtle way. Marx’s thesis
that the productive forces determine or constrain production relations
has often been interpreted as a form of technological determinism.
Daniel Bell (1976) presents a similar view in characterizing the transi-
tion to a postindustrial society as the result of economic changes that
are due to increased productivity, which is conditioned by information
technology. Baudrillard (1995) construes the transition from modernity
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to postmodernity in technological determinist terms by analyzing it as
the result of information technology and media, whose models and
codes yield a new social order. James Beniger’s (1989) detailed historical
study of the making of the information society is also built on techno-
logical determinist principles, with technological change being a cause
of social change, while itself remaining relatively independent of social
influences.

In conclusion, the treatment of technology in modernity theory is
problematic in several respects. Often, technology is not assigned a
major role in modernity; it is subsumed under broader or narrower phe-
nomena or one-dimensional phenomenay its treatment is often abstract,
leading to vagueness, overgeneralization, detachment from context, and
a failure to discern detailed mechanisms of change. In addition, technol-
ogy is often reified and essentialized, and the conceptions of it are often
deterministic. There is also the problem that modernity theory’s sweep-
ing generalizations about technologies do not normally rest on micro-
level elaborations of the macro theory or on case studies. Modernity
theory’s generalizations, it will be clear by now, tend to go against many
key ideas of technology studies (the social character of technology and
its interpretive flexibility, the path dependence of technological change,
etc.). Moreover, when theories of modernity provide inadequate ac-
counts of technology and its role in modernity, their accounts of social
institutions, culture, and the dynamics of modernity suffer as well.
There are theories that avoid many of the problems listed (e.g., Castells
1996), but they are exceptions to the rule.

The Treatment of Modernity in Technology Studies

Modernity theory must provide an account of technology because of its
major role in the shaping of modernity. Technology studies, on the con-
trary, do not seem to require a consideration of modernity in their
analyses of technology. It is not obvious that a historical study of the
telephone or an analysis of the development and advertisement of fluo-
rescent lighting must refer to macroscopic structures and events such as
disembedding mechanisms and changes in capitalist production modes.
And in fact, most work in technology studies does not refer to such
macro structures but instead remains at the micro (or meso) level. It



Theorizing Modernity and Technology 59

studies actors (individuals, social groups, organizational units); their
values, beliefs, and interests; their relations and (inter)actions; and the
way in which these shape or are shaped by specific technologies. Case
studies and extended studies based on this approach contain rich de-
scriptions of complex dynamics that lead to social and technological
outcomes. However, the aim of many of these studies is not just to de-
scribe what happens, but also to explain why it happened. For example,
in analyzing the history of the Penny Farthing bicycle, Pinch and Bijker
(1987: p. 24) do not want to only describe various bicycle models and
the social groups involved in their manufacture and use; they want to
understand the factors that determine what models are successful and
the reasons social groups assign certain meanings to a model. I argue
that microlevel accounts cannot fully explain technological and social
change unless they are linked with macrolevel accounts.

The main reason for this is that a sufficiently rich account of actors
and their relationships, beliefs, and behaviors requires an analysis of the
wider sociocultural and economic context in which these actors are
operating. This broader analysis is needed to explain why actors have
certain attitudes, values, beliefs, or relationships, and it may even be
necessary to infer their very existence. For example, an understanding of
why certain types of men were attracted to high-wheeled bicycles in late
nineteenth-century England, and perhaps also the identification of social
groups with this attraction, is likely to require an account of masculine
culture in late nineteenth-century England. The failure to look at this
cultural context would result in superficial and possibly also unreliable
descriptions of actors. More generally, to base explanations of tech-
nological and social change merely on observations of actors and
their behaviors would be to subscribe to a form of methodological indi-
vidualism, a questionable form of reductionism that holds that social
explanations can be reduced to facts about individuals and hence that
no reference to supraindividual social structures is required (Lukes
1994).

Granted, the actors in technology studies also include more complex
entities, such as social groups and organizations, and nonhuman actors
such as machines, but these are still particular actors to which agency is
attributed, frequently along with beliefs and attitudes. If the actions,
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beliefs, and attitudes of these actors are not related to wider sociocul-
tural contexts, then any explanation is likely to fall short. This is a recur-
ring problem in most approaches in technology studies that emphasize
an actor perspective, including social-shaping and social-constructivist
approaches and the actor-network approach of Bruno Latour, Michel
Callon, John Law, and their associates. This latter approach does relate
the properties of individual actors to a wider context, which is the net-
work of actors in which they are operating, and holds that this network
defines these properties. However, the networks are limited in scope, usu-
ally containing only the actors thought to have a direct role in the devel-
opment or functioning of a particular technology. Actor-network studies
rarely provide sufficiently complete accounts of the networks that shape
the behaviors or attitudes of the other actors in the network (e.g., engi-
neers, corporations, or politicians), who therefore tend to be analyzed in a
methodological individualist way.'®

There is also another reason microlevel approaches have only limited
explanatory power. As Paul Edwards points out (chapter 7, this vol-
ume), a major distinguishing feature of modern societies is their reliance
on infrastructures, large sociotechnical systems such as information and
communications networks, energy infrastructures, and banking and
finance institutions. As Edwards argues, these infrastructures mediate
among the actors that are studied in microlevel analysis. In this sense
they function as disembedding mechanisms, defining social relations and
guiding social interactions over large distances of time and space (Brey
1998). However, these infrastructures themselves are best studied at the
macrolevel. Microlevel approaches that ignore infrastructures run the
risk of providing an insufficient account of the relations between actors
in modernity (whereas accounts of social relations in premodern soci-
eties can more easily remain at the microlevel because they are not usu-
ally mediated by infrastructures). The recent transition to a post-Fordist,
global economy has heightened the inadequacy of microlevel analyses
by fragmenting industrial production and marketing and reorganizing it
on a global scale (Rosen 1993).

Social constructivists, while acknowledging the need to consider
the societal context in which actors operate, have sometimes objected
to an appeal to social theory because of its “realism,” which would be
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incompatible with (strong) social constructivism (see, e.g., Pickering
1995; Elam 1994) However, there is no inconsistency in invoking cate-
gories of social theory in social constructivist analyses. Social construc-
tivist explanations proceed by deconstructing entities in terms of the
activity of other entities, specifically social groups. These entities are
often not deconstructed themselves for pragmatic reasons because de-
construction has to stop somewhere. For instance, Bijker’s (1992) social
constructivist analysis of fluorescent lamps refers to the involvement of
General Electric as a “real” entity. As Bijker (1993) later explained, his
primary interest had been the social construction of fluorescent lamps,
and not the social construction of General Electric. Because of this spe-
cific interest, it was excusable to present some parts of the sociotechnical
world as fixed and as undeconstructed entities that function in the ex-
planation of the development of fluorescent lamps, even though these
entities are social constructions as well. But if reference can be made to
General Electric in social explanation, then surely reference can be make
to Fordism, disembedding mechanisms, and other socially constructed
entities of social theory."

Another criticism of modernity theories, and a reason cited for avoid-
ing them, is their alleged tendency to totalization, universalization, func-
tionalism, rationalism, panopticism, and determinism, not just in their
treatment of technology, but in their treatment of society as a whole.
This mirrors the criticism by postmodernists of macrolevel metanarra-
tives. Tom Misa has argued, for instance, that macrolevel theories tend
to “impute rationality on actors’ behalfs or posit functionality for their
actions, and to be order-driven,” and that these tendencies quickly lead
to “technological, economic or ecological determinism.” Microlevel
studies, instead, focus on “historical contingency and variety of experi-
ence” and are “disorder-respecting” (Misa 1994: p. 119). While the
former tendencies are clearly visible in the majority of theories of
modernity, I hold that they are not inherent to macrotheorizing. The
macrostructures postulated in macrotheories inevitably impose con-
straints on the actions of individuals, but this does not mean that they
must also determine these actions. Moreover, macrostructures can be
defined as contingent, heterogeneous, and context dependent, such as
Castells’ networks.



62 Philip Brey

A final objection to macrotheories is that they are often speculative
and not elaborated or tested empirically. While there are good excep-
tions (again, Castells), these virtuoso performances confirm the general
rule. My point is that this category of theorizing should not be rejected,
but instead that these theories should be developed, tested, and refined. 1
conclude, tentatively, that there are no good reasons for scholars in
technology studies to avoid macrotheories of modernity and that there
are good reasons to employ them. Working toward integrated studies of
modernity and technology involves, then, developing and testing
macrotheories and working to bridge the micro-macro gap that now
often separates modernity theory from technology studies. These two
tasks are the topic of the next section.

Modernity, Technology, and Micro-Macro Linkages

The Problem of Micro and Macro

In large part, the problem of connecting the topics of modernity and
technology, and of connecting modernity theory with technology stud-
ies, is the problem of connecting the macro with the micro. Modernity
theory typically employs a macrolevel of analysis, analyzing macrolevel
phenomena, such as late modernity and globalization, in terms of other
macrolevel phenomena, such as time-space disembedding and the grad-
ual decline in Western global hegemony. Much work in technology
studies operates at the micro level, analyzing microlevel entities such as
fluorescent lighting or the advertising of a new daylight fluorescent lamp
by reference to other microlevel entities such as “the influence of Ward
Harrison of the incandescent lamp department of General Electric” or
“the writing of a report on daylight lighting by the Electrical Testing
Committees.” In addition, one could claim that modernity theory typi-
cally employs a structure perspective, focusing on social structures
and their properties, whereas technology studies often employ an actor
perspective.

I assume that there is a mutual need in technology studies and moder-
nity theory to bridge the gap between the micro and the macro, and be-
tween structure and actor perspectives. Nevertheless, the problem of
micro and macro (not to mention the problem of structure and agency)
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remains one of the great unsolved problems in social science. In spite of
the attention this problem has generated, there is still no recipe, no
method, and few inspiring exemplars on how to connect macrolevel and
microlevel analyses. In the discussion that follows, I try to advance this
general issue by looking more analytically at the problem. I argue that
progress on the micro-macro problem has been hampered by a failure to
recognize the multiplicity of levels of analysis (micro and macro being
coarse distinctions only) and a failure to distinguish two distinct dimen-
sions within the micro-macro distinction: size and level of abstraction. I
then outline four principal ways in which levels of analysis may map
onto each other, and conclude by drawing implications for an integra-
tion of modernity theory with technology studies.

Size and Level of Abstraction

What makes a phenomenon studied in the social sciences or humanities
a macro phenomenon? And what makes a concept a microlevel concept?
Considerable confusion exists over this matter. Sometimes it is held that
macroanalysis is distinct from microanalysis because it focuses on larger
things. Social systems are large and individuals and their actions are
small; therefore social systems are the subject of macroanalysis and indi-
viduals the subject of microanalysis. Another claim sometimes made
about the micro-macro distinction is that macrolevel phenomena and
the concepts that refer to them are abstract and general, whereas mi-
crolevel phenomena tend to be concrete and specific.

Thus there are at least two parameters along which macroanalyses are
distinguished from microanalyses: the size of the units of analysis, and
their level of abstraction.?’ Very few attempts exist in the literature to
further define or operationalize these parameters, or to study their inter-
relationships. It is usually assumed that they tend to interrelate; that the
units of macrolevel analysis are typically, if not invariably, large, ab-
stract, and general, whereas things in microlevel analysis tend to be
small, concrete, and specific. Yet there are many exceptions to this rule.
For example, the modern self is both smaller and more abstract than
protest marches during the inauguration of George W. Bush. The
modern self is a smaller unit of analysis because protest marches involve
many modern selves. It is more abstract because it refers to a general
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type of phenomenon, whereas the protest marches denote a specific type
of phenomenon. Other units of analysis do not seem to have a definite
size at all. For example, reflexivity is a property that can apply to both
large things (e.g., social systems) and small things (e.g., the knowledge
processes of organizational units).

To understand the connections between the micro and the macro, we
must therefore first better understand the parameters by which these no-
tions are defined—the notions of level of abstraction and size. I discuss
these in order.

Level of Abstraction What does it mean to say that one phenomenon
is more abstract than another? Principally, I want to argue, this means
that the phenomenon is more general. For example, rationalization is a
more general process than the standardization of testing in aviation
schools (a form of rationalization), and that is why it is more abstract.
Starting from an abstract phenomenon, one can arrive at more concrete
phenomena by introducing additional properties that bound it. Starting
with the abstract phenomenon of industrial society, one can arrive at the
more specific and therefore more concrete phenomenon of late nine-
teenth-century British industrial society by adding properties that spec-
ify time period and nationality. Likewise, starting from the notion of a
parent, one can arrive at the somewhat more concrete notion of a
mother (a female parent) by adding a gender property (female). Con-
versely, when one starts with a concrete phenomenon, one can arrive at
a more abstract one by removing properties from it. One can go from
late nineteenth-century British industrial society to industrial society and
from mother to parent by subtracting properties, that is, by generalizing.

In this way it is possible to construct hierarchies of entities that range
from abstract to concrete, with the more concrete entities being species
(subtypes or instances) of the more abstract entities. For example, one
can construct a hierarchy going from transportation vehicle to bicycle
to Penny Farthing bicycle to the Bayliss-Thomson Ordinary Penny Far-
thing bicycle to the specific Bayliss-Thomson Ordinary Penny Farthing
bicycle of which I have a picture. Notice, however, that concretization is
not just a matter of adding adjectives (or abstraction a matter of sub-
tracting them). The relation between more abstract and more concrete
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phenomena is not always linguistically transparent, and conceptual
analysis, if not empirical investigation, may be needed to observe the re-
lation (e.g., that a mother is a type of parent, or that a standard-setting
body in health care is a type of bureaucratic organization).

Size Units of analysis can often be ordered according to their size. For
example, a social system is obviously larger than a social group in that
system, and a social group is larger than an individual in that group. The
reference to size here does not imply a reference to absolute metric or nu-
merical properties. Rather, size is used here in a relative or comparative
sense. Phenomenon a is larger than phenomenon b if a can contain b, or b
is a part of a. For example, there are part-whole relations between the
economy and the individuals participating in it because an analysis of
economic processes ultimately reveals individuals engaged in economic
behavior. This is why economic systems are larger than individuals. Large
units of analysis are larger than small units of analysis because they are
able to stand in a part-whole relation or a relation of (partial) contain-
ment to these smaller units (Castells 1996: pp. 174-179). Because parts
may have parts themselves, hierarchies can be constructed of units of
analysis that range from large to small. For example, a social system may
include a market system that includes organizations that include organi-
zational units that include divisions that include employees. Likewise, the
British railway system includes train stations that include platforms and
station staff. Also, items may be parts of multiple wholes. For example,
pay-per-view virtual museums may be part of the post-Fordist economy,
but they are also part of postmodern culture. Notice that part-whole rela-
tions between units of analysis, which refer to their size, are clearly differ-
ent from the types of genus-species relations discussed earlier, which refer
to level of abstraction. For instance, Internet advertising is a species of ad-
vertising, but a part of the post-Fordist economy.

Levels of Analysis and Their Interrelationships

What the distinction between size and level of abstraction shows is that
the micro-macro distinction encompasses at least two hierarchies: a
hierarchy from abstract to concrete and one from large to small. Things
can be simultaneously small and abstract (the modern self) or large and
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concrete (the locations of capital cities across the globe in the year
2001). In practice, however, there are correlations between these two hi-
erarchies. What should also be clear from the discussion is that the dis-
tinction between two levels of analysis (macro and micro) or even three
levels (macro, meso, and micro) is a gross oversimplification. Going
from abstract to concrete or from large to small, many levels may be en-
countered in between. So what is commonly called the “macrolevel” in
fact relates to multiple levels of analysis that may range from very large
or abstract phenomena such as modernity, western culture, and indus-
trial society to significantly smaller or more concrete entities such as the
Internet economy, gender in late nineteenth-century France, and the
Kansai region in Japan. Similarly, microlevel phenomena may range
from larger and more abstract entities such as advertising agencies,
hackers and local area networks, to smaller or more concrete entities
such as Bill Gates, Mary’s filing of a petition, and the software error in
Fred’s computer.

The terminology of micro and macro is therefore too coarse because it
does not distinguish between size and level of abstraction, and it does
not discriminate the different levels and hierarchies that exist within
macro- and microlevel analyses. The consequence of this is that it be-
comes difficult to see how various kinds of micro- and macrolevel analy-
ses may be integrated with each other. Yet, arriving at an adequate
integration of levels of analysis is the major problem faced by theories of
modernity and technology. How do you get from a discussion of late
modernity, rationalization, and the state to a consideration of the devel-
opment and use of specific technologies? Conversely, how do you get
from talk about Pentium computers, hacker culture, and virtual commu-
nities to talk about globalization, the modern self, and post-Fordist
economies? Any adequate study of modernity and technology requires
such a bridging of the micro and the macro, of the abstract and general
and the concrete and empirical, of the large and diffuse and the small
and singular.

The major question, then, for theories of modernity and technology,
is how the gaps that exist between different levels of analysis can be
bridged. My distinction between size and level of abstraction indicates
that gaps between levels occur in two ways: because the higher level
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refers to more abstract phenomena than the lower level (e.g., bureau-
cratic organizations versus standard-setting bodies in health care), or be-
cause it refers to larger phenomena (e.g., social systems versus markets).
But my discussion also suggests how these gaps may be bridged: by
identifying genus-species relationships (for phenomena at different levels
of abstraction) and part-whole relationships (for phenomena of different
sizes). For instance, an analysis of standard-setting bodies in health care
may be linked to an analysis of bureaucratic organizations by identify-
ing standard-setting bodies as species or instances of bureaucratic orga-
nizations. Similarly, an analysis of markets may be linked to an analysis
of social systems by identifying markets as subunits within social sys-
tems. Such matches provide the conceptual links that are necessary to
connect discourses that would otherwise remain disconnected.

However, in most studies in the social sciences and humanities that
involve the linking of levels of analysis, the aim of such linking is not
merely to connect disparate discourses. Most studies have a more spe-
cific aim; for instance, explaining events at the micro level, or analyzing
the structure of macrolevel phenomena. Most studies center on a specific
macro- or microlevel phenomenon that the study aims to analyze (e.g.,
late industrial society, or changes in the design of the bicycle in the late
twentieth century). Links created to levels of analyses that are either
higher or lower than that of the analysandum are hence asymmetrical:
the higher- or lower-level entities are invoked to explain or analyze the
analysandum.

Four Types of Interlevel Analysis

When something is analyzed in terms of phenomena at another level,
these phenomena may be from a lower or a higher level, and may differ
in their level of abstraction and their size. This implies that there are
four ways in which analysis may bridge levels. I call these “decomposi-
tion” (the analysis of a larger unit in terms of smaller units), “subsump-
tion” (the analysis of a smaller unit by reference to larger units),
“deduction” (the analysis of a more concrete unit by analyzing it as a
subclass of a more general phenomenon) and “specification” (con-
cretization; analyzing a more abstract unit by analyzing one or more of
its more concrete forms). I discuss these in order.
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¢ In decompositional analysis (or reductive analysis), a large phenome-
non is analyzed in terms of (much) smaller phenomena. For example,
the behavior of markets (at the macro level) is analyzed as the product
of the behavior of individuals (at the micro level).

o Subsumptive analysis is the opposite of decompositional analysis.
With it, one tries to account for smaller phenomena by (partially) sub-
suming them under a larger (structural, functional, or causal) pattern of
which they are a part. For example, given the macroevent of a transition
from Fordism to post-Fordism, in which the bicycle firm Raleigh (a mi-
croentity) is one of the players, there is a modest expectation that
Raleigh will invest in product differentiation, since product differentia-
tion is part of the transition to post-Fordism (see Rosen 1993).

¢ In deductive analysis, a phenomenon is identified as a species or token
of a more general phenomenon, and knowledge about this more general
phenomenon is subsequently applied to the more specific phenomenon.
That is, one deduces features from the general to the specific. For exam-
ple, a regulatory agency in health care is identified as a bureaucratic orga-
nization, and one’s theory of bureaucratic organizations is subsequently
applied to it.

¢ In specificatory analysis, finally, a phenomenon is studied by identify-
ing and studying one or more subtypes or tokens of it. Case analysis,
when used to elaborate a more abstract analysis, is one type of specifica-
tory analysis, one that makes reference to tokens. An example of specifi-
catory analysis is Castells’ analysis of East Asian business networks (a
meso unit). Castells analyzes them by distinguishing various kinds (at
meso- and microlevels of analysis) and studying their similarities and
differences (Castells 1996: pp. 174-179).

Implications for Studies of Technology and Modernity

This perspective on levels of analysis can be used to show how moder-
nity theory can incorporate lower-level analyses in technology studies
and how technology studies can make better use of higher-level analyses
in modernity theory. To begin with the former, macrolevel modernity
theory can benefit from microlevel work in technology studies by using
such work to elaborate its macrolevel descriptions in a way that makes
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the overall account more concrete and empirical. Such elaboration can
proceed through a process of decomposition and specification in which
macro units are decomposed into smaller parts and concretized through
the identification of species or subtypes. For example, in an elaboration
of the notion of the bureaucratic organization, decomposition would
specify the components of bureaucratic organizations, and specification
would aim to distinguish various sorts of bureaucratic organizations.
Both types of analysis may be repeated to arrive at levels of analysis that
refer to ever smaller and more concrete phenomena. Such elaboration
makes macrotheories both more easily testable and more capable of in-
forming microlevel analyses. Such elaboration ultimately makes it easy
to link up with the lower-level analyses of technology studies.

The incorporation of modernity theory into studies of technology can
be similarly clarified. Here, the required types of analysis are subsump-
tion and deduction. To illustrate, Paul Rosen (1993) has attempted to use
David Harvey’s theory of the shift from a Fordist mode of production to
flexible accumulation in the late 1960s and early 1970s in an explanation
of the constant shifts in the design of mountain bikes. Connecting this
latter fact to Harvey’s theory requires deduction (e.g., identifying it as a
species of product differentiation, a process mentioned in Harvey’s
theory) and subsumption (e.g., identifying accompanying advertisements
as part of the dialectic of fashion and function in post-Fordist economies).
To make an adequate connection, Rosen has to do a good deal of level
building, analyzing the cycle industry and advertising at various levels.
This not only involves bottom-up construction (building up levels from his
microlevel analyses of mountain bike design, firms, and advertisements)
but also top-down construction (elaborating Harvey’s theory). This makes
it possible for him to have the two analyses meet halfway.

I conclude that integrated analyses of technology and modernity,
which build on macrotheories of modernity and microtheories of tech-
nology, are possible, although they require hard work. Analysts have to
work at level building, engaging often in decomposition, subsumption,
deduction, and specification. This, I believe, is the responsibility of both
modernity theorists and scholars in technology studies. It is a joint pro-
ject that can begin to abolish the boundaries between two now all-too-
separate fields.
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Notes

1. For some recent attempts in technology studies to appropriate (and update)
existing theories of modernity, see Feenberg (1995, 1999a), Rosen (1993), and
Slevin (2000). For attempts at a theory of modernity from within technology
studies, see Latour (1993) and Law (1994).

2. For further discussion of the notions of modernity, modernism, and modern-
ization see Featherstone (1991), Turner (1990), and Harvey (1989).

3. What is and is not a defining aspect of modernity is, of course, a matter of de-
bate. Thus, whereas some would consider gender to be just a social form within
modernity, others have argued that it a major constitutive force, and that our
very conceptions of the modern are the result of a deeply gendered ontology
(e.g., Felski 1995; Marshall, chapter 4, this volume).

4. For an account of Marx’s theory of modernity, see Antonio (2001). For
Weber, see Scaff (1989) and Turner (1993). Sayer (1991) and Giddens (1973)
treat Marx’s and Weber’s accounts jointly.

5. Compare Lyotard and Thébaud (1985: p. 9): “Postmodern is not to be taken
in a periodizing sense.” At other times, Lyotard seems to endorse an epochal con-
ception of postmodernity in which postmodernity is the cultural condition that
has resulted from the information technology revolution (cf. Lyotard 1984: p. 3).

6. For reviews of postmodern theory, see Best and Kellner (1991) and Smart
(2000).

7. For surveys of STS as an academic field, see Jasanoff et al. (1995), Cutcliffe
and Mitcham (2001), and Cutcliffe (2000).

8. See MacKenzie and Wajcman (1999) for a representative anthology of social
studies of technology, and see its introduction for a survey. See Fox (1999) for a
review of themes and approaches in the history of technology.

9. See Staudenmaier (1985) for a review of the contextual approach and its history.

10. See the respective reviews by Dosi et al. (1988) and Mitcham (1994).
Achterhuis (2001) surveys contemporary American philosophy of technology.

11. Bloor (1976) is a seminal work in SSK. Other important works include those
by Latour and Woolgar (1979, 1986) and Latour (1987).

12. See Woolgar (1991, 1996) and Bijker (1993) for accounts of the turn
to technology in social studies of science. The early classic that marked the
beginning of contemporary social studies of technology is still Pinch and Bijker
(1987).

13. Staudenmaier (1985: p. 201) has surveyed this for the history of technology.
My own review of issues from the year 2000 of the journals Social Studies of
Science and Science, Technology and Human Values confirms that the same is
true for social studies of technology.

14. For one of the original statements of this position, see MacKenzie and
Wajcman (1985).
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15. Pinch and Bijker (1987) give a classical statement of social constructivism in
technology studies, specifically of the influential social construction of technol-
ogy (SCOT) approach. For a recent review of social constructivist approaches,
see Pinch (1999).

16. Based on a search on title words at Amazon.com, January 2001.

17. See Smith and Marx (1994) for a historical and Winner (1977) for a philo-
sophical critique of technological determinism.

18. For critiques of the lack of attention of (constructivist) technology studies to
sociocultural contexts, see Rosen (1993) and Winner (1993).

19. Along the same lines, the rejection by actor-network theory of social theory
because it maintains artificial distinctions between society, nature, and technol-
ogy is also overstated because these distinctions are not evident in many con-
cepts in social theory. Such notions as disembedding mechanisms (Giddens),
rationalization (Weber), and the Net (Castells) are all defined as sociotechnical
phenomena.

20. Time scale is an often-mentioned third parameter (see Edwards, chapter 7 in
this volume). It is often claimed that macro-analysis typically analyzes processes
stretching over years or even centuries, whereas micro-analysis covers shorter
time spans, ranging from minutes to months.

21. My claim that large units of analysis may have smaller units of analysis as
parts does not imply the reductionist claim that larger units of analysis are
wholly composed of smaller units of analysis and therefore can be analyzed
without remainder in terms of these smaller units and their relation to one
another. I am skeptical about this.






3
Modernity Theory and Technology Studies:

Reflections on Bridging the Gap

Andrew Feenberg

Posing the Problem

Theories of modernity and technology studies have both made great
strides in recent years, but remain quite disconnected despite the obvi-
ous overlap in their concerns. How can one expect to understand
modernity without an adequate account of the technological develop-
ments that make it possible, and how can one study specific technologies
without a theory of the larger society in which they develop? These
questions have not even been posed, much less answered persuasively,
by most leading contributors to the fields. The basic issue I would like to
address is the why and wherefore of this peculiar mutual ignorance.!

In the first half of this chapter I review the positions of some of the
major figures in each field. After posing the problem briefly in this sec-
tion, I sketch the background to the current impasse in the original con-
tributions of Marx and Kuhn, and then consider the obstacles each field
places in the way of encountering the other. In the second half of the chap-
ter I propose one possible resolution of the dilemma, bridging the gap
between the two fields through a synthesis of their main contributions.
Both modernity theory and technology studies employ hermeneutic ap-
proaches that I elaborate further in a loosely Heideggerian account of
innovation. In the concluding sections I summarize my own instrumen-
talization theory and show how it can be applied to the computerization
of society.

Modernity theory relies on the key notion of rationalization to ex-
plain the uniqueness of modern societies. Rationalization refers to the
generalization of technical rationality as a cultural form, specifically the
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introduction of calculation and control into social processes, with a con-
sequent increase in efficiency. Rationalization also reduces the norma-
tive and qualitative richness of the traditional social world, exposing
social reality to technical manipulation. Modernity theories often claim
that this reduction impoverishes our relation to the world. But, the theo-
rists argue, impoverished though it may be, technical rationality gives
power over nature, supports large-scale organization, and eliminates
many spatial constraints on social interaction. This view of modernity is
characteristic of a normative style of cultural critique that is anathema to
contemporary technology studies. Albert Borgmann’s theory of the “de-
vice paradigm” is a well-known example of this approach (Borgmann
1984; Higgs et al. 2000).

Rationalization depends on a broad pattern of modern development
described as the “differentiation” of society. This notion has obvious
applications to the separation of property and political power, offices
and persons, religion and the state, and so on. However, a rationality
differentiated from society as such appears to lie beyond the reach of so-
cial study. If technology is a product of such a rationality, it too would
escape sociocultural determination.

Technology studies reject this whole approach. They point out the so-
cial complexity of technology, the multiple actors involved with its cre-
ation, and the consequent richness of the values embedded in design.
The principles of symmetry embraced by technology studies undergird
rigorous case studies that persuasively refute the very idea of pure ratio-
nality. Thus modernity theory goes wrong when it claims that all of
society operates under values somehow specific to a science and technol-
ogy differentiated from other spheres. However, if technology and
society are not substantial “things” belonging to separate spheres, it
makes no sense to claim that technology dominates society and trans-
forms its values. Rather, technology is a social phenomenon through
and through, no more and no less significant than any other social
phenomenon.

Technology studies lose part of the truth when they emphasize only
the social complexity and embeddedness of technology and minimize the
distinctive emphasis on top-down control that accompanies technical ra-
tionalization. This trend depends on the differentiation of institutions
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such as corporations that wield technical rationality in the interest of
control. Limited though that differentiation may be, it nevertheless
makes it possible to grasp any concrete value or thing as a manipulable
variable, and this includes human beings themselves. Where traditional
craft work expressed the vocational investment of the whole personal-
ity, the modern organization of work separates occupations from per-
sonal character and growth, the better to expose the worker to external
controls (deskilling). Similarly, whereas traditional architecture com-
bined historical and aesthetic expression with stability and durability,
today strictly “utilitarian” construction is the rule. True, other social
values fill the vacuum left by the differentiation of the technical sphere—
e.g., profit—but this differentiation process is a real characteristic of
modernity, and it has immense social consequences.

Is it possible to find some truth in both these positions or are they mu-
tually exclusive, as they certainly appear to be at first sight? I believe a
synthesis is possible, but only if the concept of technical rationality is re-
vised to free it from implicit positivistic assumptions. It is this implicit
positivism that leads modernity theory into the error of assuming that
differentiation imposes a purely rational form on social processes, when
in fact, as technology studies demonstrate, technology is social through
and through. Science and technology studies could thus help us to avoid
hypostatizing rationality as a substantial reality responsive only to its
own logic.

We must also find a way to preserve modernity theory’s insight into
the distinctiveness of modernity and its problems. We need to explain
how rationality operates as such even as it is intertwined with society
through internal relations that determine its concrete realizations. This
technology, that market, will always be socially specific and inexplicable
in the terms of a philosophically purified concept of reason.”? In the next
section I sketch the background to the two very different ways of under-
standing rationality in modernity theory and technology studies.

Science of Society and History of Science

The writings of Karl Marx are surely the single most influential source
of theories of modernity. His thought is usually identified with a
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universalistic faith in progress. At its core there is an intuition he shared
with his century, the notion that a “great divide” forever separates pre-
modern from modern societies. All later contrasts of Gesellschaft versus
Gemeinschaft, organic versus mechanical solidarity, traditional versus
post-traditional society, and so on, owe something to Marx’s canonical
formulation of this idea in texts such as the Communist Manifesto and
Capital® After World War II, modernization theory emerged as the chief
competitor to Marxism, but it shared Marx’s progressive universalism.

The sense of radical discontinuity in these texts involves more than a
theory of society. Marx’s notion of what Max Weber later called “ratio-
nalization” covers not only the changes in economic and technical sys-
tems Weber identified, but a new form of individuality freed from
ideology and religion. This new form of individuality is plain to see in
the nineteenth-century novels contemporary with Marx’s work, and he
assumes its generalization to the lower classes under the conditions of
modern capitalism. Modern workers have no fixed abode and are not
subject to the paternalistic authority of nobles and clerics. As the tec-
tonic plates of culture are thrown into movement by the market, work-
ers are freed from naive faith in their “betters” and acquire a rational
appreciation of the gaps between ideals and realities. Under these condi-
tions, they gain mental independence and become, in Engels’ phrase,
“free outlaw[s]” (Engels 1970: p. 23). Marx’s social theory is thus
founded not just on cognitive hypotheses but on the existential irony of
this modern individual. Its method is therefore fundamentally hermeneu-
tic and demystifying as well as analytical. This duality explains the con-
trast between the method in Marx’s critique of ideology and that in his
positive economic theory. It shows up in various guises in modernity
theory and is especially clear in Habermas who, as we will see later in
this chapter, employs both hermeneutic and analytical methods to study
modern society.

If there is any one figure who has played a comparable role for con-
temporary technology studies, it is Thomas Kuhn. It is true that the case
for Kuhn as a founding father is less clear. Many students of science and
technology, particularly historians, avoided the positivistic errors Kuhn
criticized in his famous book, The Structure of Scientific Revolutions
(Kuhn 1970). However, Kuhn’s overwhelming success lent philosophical
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legitimacy to these trends and encouraged others to follow their lead.
Nonpositivist historiographic methods triumphed in science studies and
subsequently influenced the new wave of technology studies that grew
out of science studies in the 1980s. Unlike Marx, Kuhn is perhaps less a
source than a symbol of a radically new approach.*

Of course neither Marx nor Kuhn are followed slavishly by contem-
porary scholars, but we should not be surprised to find that many of
their background assumptions are still at work in the most up-to-date
contributions to modernity theory and technology studies. I would like
to begin by considering several such assumptions that may help to ex-
plain the gap between these two fields.

Like all modern historians and social theorists, Kuhn writes some-
where in the long shadow cast by Marx, as can be deduced from the
place of “revolution” in the title of his major book, but his view of his-
torical discontinuities is quite different from Marx’s. Kuhn did not reject
the idea of radical discontinuities in history, which, on the contrary,
continue to shape his vision of the past. But where Marx took for
granted the existence of a rationality gradient underlying the concept of
modernity, Kuhn deconstructed the idea of a universal standard of ratio-
nality that was more or less identical with scientific reason and capable
of transcending particular cultures and ordering them in a developmen-
tal sequence. The demystifying impulse is still present, but it is directed
at the belief in a “great divide” that characterizes modernity itself. Now
the ironic glance turns back on itself, undermining the cognitive self-
assurance implied in the stance of the naive ironist.

Kuhn’s method had momentous consequences for the wider reception
of science studies in the academic world. He showed that there is no one
continuous scientific tradition, but a succession of different traditions,
each with its own basic assumptions and standards of truth, its own
“paradigms.” The illusion of continuity arises from glossing over the
complexities and ambiguities of scientific change and reconstructing it
as an upwardly linear progression leading to the present. If we go back
to the decisive moments in the scientific revolution and examine what
actually occurred from the standpoint of the participants, their compet-
ing positions, their arguments and experimental results, we will discover
that the case for continuity is by no means so clear.
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This practice-oriented approach is neatly captured in Latour’s sugges-
tion that science resembles a Janus looking back on its past in an en-
tirely different spirit from that in which it looks forward to the future
(Latour 1987: p. 12). Science, Latour suggests, is a sum of results that
“hold” under certain conditions, such as repeated experimental tests.
While the backward glance shows nature confirming the results of sci-
ence, the forward glance presents a very different picture in which the
results that hold are called “nature.” Looking backward, one can say
that the conditions of truth were met because the hypotheses of science
were true. Looking forward, one must say rather that meeting the condi-
tions defines what scientists will use for truth. The backward glance tells
of an evolutionary progress of knowledge about the way things are, in-
dependent of science; the forward glance tells of the sheer contingency
of the process in which science decides on the way things are.

I doubt if Kuhn would have appreciated this Nietzschean twist to his
original contribution, from which he unfortunately retreated in subse-
quent writings. Kuhn himself never challenges the notion of modernity
or the material progress associated with it. But the point is really not so
much to offer an interpretation of Kuhn as of his significance on the
maps of theory. He certainly had no intention of commenting on issues
beyond his field, the history of science, but a critique of Marx is implied
in his notion of scientific revolution insofar as the latter did believe that
his own work was scientific and, more deeply, that rationality character-
izes the institutions and forms of modernity. Thus just because Kuhn
undermines the pretensions of science to access transhistorical truths,
his work also undercuts Marxism and the modernity theory which in-
herited many Marxist assumptions. From that standpoint, it is clear that
Kuhn is in some sense the nemesis of Marx and the harbinger of what
has come to be called “postmodernism.” To the extent that many con-
tributions to technology studies reflect Kuhn’s methodological innova-
tions, they too bear a certain elective affinity for postmodernism, or at
least for a “nonmodern” critique of Marx’s heritage.

The implicit conflict came to the surface in various formulations of
postmodernism, but it still seemed a mere disagreement between ab-
stract epistemological positions. Philosophers engaged in heated debates
over the nature of truth, but these debates had only a few echoes in
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social theory, such as Habermas’s critique of Foucault. Things have
changed now that the conflict has emerged inside the ill-matched couple
we are considering here, modernity theory and technology studies. Since
no fully coherent account of modernity is possible without an approach
to technology, and vice versa, the philosophical disagreement now ap-
pears as a tension between fields. It is no longer just a matter of one’s
position on the great question of realism versus relativism, but concerns
basic analytical categories and research methods.

Consider the implications of technology studies for the notion of
progress. If Kuhnian relativism has the power to dissolve the self-
certainty of science and technology, then what becomes of the notion of
a rationalized society? In most modernity theories, rationalization ap-
pears as a spontaneous consequence of the pursuit of efficiency once
customary and ideological obstructions are removed. Technology stud-
ies, on the contrary, show that efficiency is not a uniquely constraining
objective of design and development, but that many social forces play a
role. The thesis of “underdetermination” holds that there is no one ra-
tional solution to technical problems, and this opens the technical
sphere to these various influences. Technical development is not an
arrow seeking its target, but a tree branching out in many directions.
But if the criteria of progress themselves are in flux, societies cannot be
located along a single continuum from the “less” to the “more” ad-
vanced. Like Kuhn’s theory of scientific revolutions, but on the scale of
society as a whole, constructivist technology studies complicate the no-
tion of progress at the risk of dissolving it altogether.

In Latour’s account, a contingent scientific-technical rationality can
only gain a grip on society at large through the social practices by which
it is actively “exported” out of the laboratory and into the farms,
streets, and factories (Latour 1987: pp. 249ff.). The constructivist theo-
rists export their relativistic method as they trace the movements of their
object of study. They dissolve all the stable patterns of progress into
contingent outcomes of “scaling up” or controversies. Institutional or
cultural phenomena no longer have stable identities, but must be grasped
through the process of their construction in the arguments and debates
of the day. This approach ends up eliminating the very categories of
modernity theory, such as universal and particular, reason and tradition,
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culture and class, which are transformed from explanations into ex-
plananda. One can neither rise above the level of case histories nor talk
meaningfully about the essence and future of modernity under these
conditions.

Modernity theory suffers disaster on its own ground once it encoun-
ters the new technology studies approach. If no fixed path of technical
evolution guides social development toward higher stages, if social
change can take different paths leading to different types of modern so-
ciety, then the old certainties of modernity theory collapse. One can no
longer be sure if such essential dimensions of modernity as rationaliza-
tion and democratization are actually universal, progressive tendencies
of modern societies or just local consequences of the peculiar path of re-
cent western development. Unless it squarely faces these difficulties,
modernity theory must become so abstract that this kind of objection no
longer troubles it, with a consequent loss of usefulness, or cease to be a
theory at all and transform itself into a descriptive and analytical study
of specific cases. Here are two examples that show the depth of the
problems.

System or Practice

Modernity as Differentiation

Modernity theory on the whole either continues to ignore technology or
acknowledges it in an outmoded deterministic framework. Most reveal-
ing is the extreme but instructive case of Jurgen Habermas. Habermas is
one of the major social theorists of our time. His influence is widespread
and the rigor of his thought admirable. Yet he has elaborated the most
architectonically sophisticated theory of modernity without any refer-
ence at all to technology. This blissful indifference to what should surely
be a focal concern of any adequate theory of modernity requires expla-
nation, especially since Habermas is strongly influenced by Marx, for
whom technology is of central importance.

Habermas’s approach is based to a considerable extent on Weberian
rationalization theory. According to Weber, modernity consists essen-
tially in the differentiation of the various “cultural spheres.” The state,
the market, religion, law, art, science, technology each become distinct
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social domains with their own logic and institutional identity. Under
these conditions, science and technology take on their familiar post-
traditional form as independent disciplines. Scientific-technical rational-
ity is purified of religious and customary elements. Similarly, markets
and administrations are liberated from the mixture of religious preju-
dices and family ties that bound them in the past. They emerge as what
Habermas calls “systems” governed by an internal logic of equivalent
exchange. Such systems organize an ever-increasing share of daily life in
modern societies (Habermas 1984-87). Where formerly individuals dis-
cussed how to act together for their mutual benefit or to maintain cus-
tomary rituals and roles, we moderns coordinate our actions with
minimal communication through the quasi-automatic functioning of
markets and administrations.

According to Habermas, the spread of such differentiated systems is
the foundation of a complex modern society. But differentiation also re-
leases everyday communicative interaction from the overwhelming bur-
den of coordinating all social action. The communicative sphere, which
Habermas calls the “lifeworld,” now emerges as a domain in its own
right as well. This lifeworld includes the family, the public sphere, educa-
tion, and all the various contexts in which individuals are shaped as rela-
tively autonomous members of society. It too, according to Habermas, is
subject to a specific rationalization consisting in the emergence of demo-
cratic institutions and personal freedoms. However contestable this ac-
count of modernity, something significant is captured in it. Modern
societies really are different from traditional ones, and the difference
seems closely related to the impersonal functioning of institutions such
as markets and administrations and the increase in personal and politi-
cal freedom that results from new possibilities of communication.

At first Habermas argued that system rationalization threatened to
create technocratic intrusions into the lifeworld of communicative inter-
action, and this reference to techno-cracy seemed to link his theory to
the theme of technology (Habermas 1970; Feenberg 1995: chap. 4).
However, his mature formulation of the theory ignores technology and
focuses exclusively on the spread of markets and administration. The ar-
bitrariness of this exclusion appears clearly in the following summary of
Habermas’s theory: “Because we are as fundamentally language-using
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as tool-using animals, the representation of reason as essentially instru-
mental and strategic is fatally one-sided. On the other hand, it is indeed
the case that those types of rationality have achieved a certain domi-
nance in our culture. The subsystems in which they are centrally institu-
tionalized, the economy and government administration, have increasingly
come to pervade other areas of life and make them over in their own
image and likeness. The resultant ‘monetarization’ and ‘bureaucratiza-
tion’ of life is what Habermas refers to as the ‘colonization of the life
world’” (McCarthy 1991: p. 52). What became of the “tool-using” ani-
mal of the first sentence of this passage? Are its only tools money and
power? How is it possible to elide technological tools in a society such
as ours? The failure of Habermasian critical theorists even to pose much
less respond to these questions indicates a fatal weakness in their ap-
proach. There is worse to come.

Habermas’s reformulation of Weber’s differentiation theory neutral-
izes rational systems by identifying them with nonsocial rationality as
such. This has conservative political implications. In many of Haber-
mas’s formulations, for example when he considers workers’ control, it
seems that radical demands would be irrational if they treated systems
as socially constructed and hence transformable barriers to full freedom
(Habermas 1986: pp. 45, 91, 187). He thus offers no concrete sugges-
tions, at least in The Theory of Communicative Action, for reforming
markets and administrations, and instead suggests limiting the range of
their social influence.

In the case of science and technology, this puzzling retreat from a so-
cial account is carried to the point of caricature. Habermas claims that
science and technology are based quite simply on a nonsocial “objecti-
vating attitude” toward the natural world (Habermas 1984-87: Vol. I,
p. 238). This would seem to leave no room at all for the social dimen-
sion of science and technology, which has been shown over and over to
shape the formulation of concepts and designs. Clearly, if scientists and
technologists stand in a purely objective relation to nature, there can be
no philosophical interest in studying the social background of their in-
sights. In Habermas’s view, it is difficult to see how a properly differen-
tiated rationality could incorporate social values and attitudes except as
sources of error or extrinsic goals governing “use.” This implies, too, a
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problematic methodological dualism in which phenomenological ac-
counts of the lifeworld coexist with objectivistic systems-theoretic expla-
nations of “systems” such as markets and administrations. No doubt
there are objects best analyzed by these different methods, but which
method is suited to analyzing the interactions between them? Habermas
has little to say on this score beyond his account of the boundary shifts
that preoccupy him.

The effect of this approach is to liberate social theory from all the de-
tails of sociological and historical study of actual instances of rational-
ity. No matter what story sociologists and historians have to tell about a
particular market, administration, or, a fortiori, technology, this is inci-
dental to the philosophically abstracted forms of differentiated rational-
ity. The real issue is not whether this or that contingent happening
might have led to different practical results, for all that matters to social
theory is the range of rational systems, the extent of their intrusions into
the proper terrain of communicative action (Feenberg 1999a: chap. 7).

Could it be that the most important differentiation for Habermas is
the one that separates social theory from certain sociological and histor-
ical disciplines, the material of which he feels he must ignore to pursue
his own path as a philosopher? When the results are compared with ear-
lier theories of modernity, it becomes clear what a tremendous price he
pays to win a space for philosophy. Marx had a concrete critique of the
revolutionary institutions of his epoch, the market and the factory sys-
tem, and later modernization theory foresaw a host of social and politi-
cal consequences of economic development. But Habermas’s complaints
about the boundaries of welfare state administration seem quite remote
from the main sources of social development today, the response to
environmental crisis, the revolutions in global markets, planetary in-
equalities, the growth of the Internet, and other technologies that are
transforming the world. In his work the theory of modernity is no
longer concerned with these material issues, but operates at a higher
level, a level where, unfortunately, very little is going on.

Of course some social theorists have made contributions to the theory
of modernity that do touch on technology in an interesting way, some-
times under the influence of other aspects of Habermas’s theory.’ Ulrich
Beck has proposed a theory of “reflexive modernity” in which the role
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of technology is explicitly recognized and discussed in terms of transfor-
mations in the nature of rationality. Beck starts out from the same con-
cept of differentiation as Habermas, but he considers it to be only a
stage he calls “simple modernity.” Simple modernity creates a technol-
ogy that is both extremely powerful and totally fragmented. The uncon-
trolled interactions between the reified fragments have catastrophic
consequences.® Beck argues that today a “risk society” is emerging and
is especially noticeable in the environmental domain. “Risk society . . .
arises in the continuity of autonomized modernization processes which
are blind and deaf to their own effects and threats. Cumulatively and la-
tently, the latter produce threats which call into question and eventually
destroy the foundations of industrial society” (Beck 1994: pp. 5-6).

The risk society is inherently reflexive in the sense that its conse-
quences contradict its premises. As it becomes conscious of the threat it
poses for its own survival, reflexivity becomes self-reflection, leading to
new kinds of political intervention aimed at transforming industrialism.
Beck places his hope for an alternative modernity in a radical mixing of
the differentiated spheres that overcomes their isolation and hence their
tendency to blunder into unforeseen crises. “The rigid theory of simple
modernity, which conceives of system codes as exclusive and assigns
each code to one and only one subsystem, blocks out the horizon of fu-
ture possibilities. . . . This reservoir is discovered and opened up only
when code combinations, code alloys and code syntheses are imagined,
understood, invented and tried out” (Beck 1994: p. 32).”

This revision of modernity theory is daring and suggestive, but it still
rests on a notion of differentiation that would surely be contested by
most contemporary students of science and technology. Their major
goal has been to show that “differentiation” (Latour calls something
similar “purification”) is an illusion, that the various forms of modern
rationality belong to the continuum of daily practice rather than to a
separate sphere (Latour 1991: p. 81).

Yet the main phenomena identified by the theory of modernity do
certainly exist and require explanation. We have reached a puzzling
impasse in the interdisciplinary relationship around this problem. Prac-
tice-oriented accounts of particular cases cannot be generalized to ex-
plain the systemic character of modernity, while differentiation theory
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appears to be invalidated by what we have learned about the social
character of rationality from science and technology studies. A large
part of the reason for this impasse, I believe, is the continuing power of
disciplinary boundaries which, even where they do not become a theo-
retical foundation as in Habermas, still divide theorists and researchers.
Far from weakening, these boundaries have become still more rigid in
the wake of the sharp empiricist turn in science and technology studies,
and the growing skepticism in these fields with regard to the theory of
modernity in all its forms (see Misa, chapter 1, this volume). I turn now
to two examples from technology studies to illustrate this point.

The Logic of Symmetry

The constructivist “principle of symmetry” is supposed to ensure that
the study of technological controversies is not biased by knowledge
of the outcome (Bloor 1976: p. 7). Typically, the bias appears in popu-
lar understanding as an “asymmetrical” evaluation of the two sides of
the controversy, ascribing “reason” to the winners and “prejudice,”

» < » <

“emotion,” “stubbornness,” “venality,” or some other irrational motive
to the losers. A similar bias is also presupposed by such basic concepts
of modernity theory as rationalization and ideology. These concepts ap-
pear to be cancelled by the principle of symmetry.

Social constructivists’ main concern is to achieve a balanced view of
controversies in which rationality is not awarded as a prize to one side
only, but recognized wherever it appears, and in which nontechnical
motives and methods are not dismissed as distortions, but are taken into
account right alongside technical ones as normal aspects of technologi-
cal debate. The losers often have excellent reasons for their beliefs, and
the winners sometimes prevail at least in part through dramatic demon-
strations or social advantage as well as rational arguments. The principle
of symmetry orients the researcher toward an even-handed evalua-
tion by contrast with the inevitable prejudice in favor of the winners
that colors the backward glance of methodologically unsophisticated
observers.

However, there is a risk in such even-handedness where technology is
concerned: if the outcome cannot be invoked to judge the parties to the

controversy, and if all their various motives and rhetorical assets are
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evaluated without prejudice, how are we to criticize mistakes and assign
responsibility? Consider, for example, the analysis of the Challenger ac-
cident by Harry Collins and Trevor Pinch (Collins and Pinch 1998:
chap. 2). Recall that several engineers at Morton Thiokol, the company
that designed the space shuttles, at first refused to endorse a cold-
weather liftoff. They feared that the O-rings sealing the sections of the
launcher would not perform well at low temperatures. In the event they
were proven right, but management overruled them and the launch
went ahead, with disastrous results. The standard account of this con-
troversy is asymmetrical, opposing reason—the engineers—to politics—
the managers.

Collins and Pinch think otherwise. They show that the O-rings were
simply one among many known problems in the Challenger’s design.
Since no solid evidence was available to justify canceling the fateful
flight, it was reasonable to go forward and not a heedless flaunting of a
prescient warning. Scheduling needs as well as engineering considera-
tions influenced the decision, not because of managerial irresponsibility,
but as a way of resolving a deadlocked engineering controversy. It ap-
pears that no one is to blame for the tragic accident that followed, at
least in the sense that this is a case where normally cautious people
would in the normal course of events have made the same bad decision.

However, the evidence Collins and Pinch offer could have supported a
rather different conclusion had they evaluated it in a broader context.
Their symmetrical account obscures the asymmetrical treatment of
different types of evidence within the technical community they study.
It is clear from their presentation that the controversy at Morton
Thiokol was irresolvable because of the systematic demand for quantita-
tive data and the denigration of observation, even that of an experienced
engineer. Can an analysis of the incident abstain from criticizing this
bias?

Roger Boisjoly, the engineer who was most vociferous in arguing for
the dangers of a cold-weather launch, based his warnings on the evi-
dence of his eyes. This did not meet what Collins and Pinch prissily de-
fine as “prevailing technical standards” (Collins and Pinch 1998: p. §5).
The fact that Boisjoly was probably right cannot be dismissed as a mere
accident. Rather, it says something about the limitations of a certain
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paradigm of knowledge, and suggests the existence of an ideological
bias masked by the principle of symmetry. Could it be that Boisjoly’s ob-
servations were dismissed—and quantitative data demanded—mainly to
keep the National Aeronautics and Space Administration (NASA) on
schedule? Or put another way, would the need for quantitative data
have seemed compelling in the absence of that pressure? By identifying
this case with every other known risk in the design, without regarding
Boisjoly’s observations as a legitimate reason for extra caution, Collins
and Pinch appear to surrender critical reason to so-called “prevailing
technical standards.”®

Now, I cannot claim to have made an independent study of the case,
and Collins and Pinch may well have stronger reasons for their views
than those that appear in their exposition. However, we know from ex-
perience that quantitative measures are all too easily manipulated to get
the answer demanded by the powers that be. For example, quantitative
studies were long thought to “prove” the irrelevance of classroom size
to learning outcomes, contrary to the testimony of professional teachers.
This “proof” was very convenient for state legislators anxious to cut
budgets, but it resulted in an educational disaster that, like the Chal-
lenger accident, could not be denied. Similar abuses of cost-benefit analy-
sis are all too familiar. How can critical reason be brought to bear on
cases such as these without applying sociological notions such as “ideol-
ogy,” which presuppose asymmetry?

A similar problem regarding the supposed opposition of local and
global analyses bedevils science studies. Science studies scholars some-
times claim that a purely local analysis extended to ever-wider reaches
suffices in the study of society without the need for empirically “un-
grounded” global categories. This is to be sure a puzzling dichotomy. If
the local analysis is sufficiently extended, does it not become nonlocal,
indeed global? Why not just generalize from local examples to macro
categories and theories, as modernity theory does?

For Bruno Latour, the analysis of contingent contests for power
within specific networks suffices, and the introduction of terms such as

» «

“culture,” “society,” or “nature” would simply mask the activities that
establish these categories in the first place. “If I do not speak of ‘cul-

ture,” that is because this word is reserved for only one of the units
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carved out by Westerners to define man. But forces can only be distrib-
uted between the ‘human’ and the ‘nonhuman’ locally and to reinforce
certain networks” (Latour 1984: pp. 222-223, my translation).” Latour
continues in this passage to similarly reduce the terms “society” and
“nature” to local actions.

This “symmetry of humans and nonhumans” eliminates any funda-
mental difference between them. The “social” and the “natural” are to
be understood now in the same terms. Attributions of social and natural
status are contingent outcomes of processes operating at a more funda-
mental level. Then the distinctions we make between the social or
natural status assigned to such things as a student protest in Paris and
a dieoff of fish in the Mississippi, a politician’s representation of
American farmers and a scientist’s representation of nuclear forces,
are all products of the network to which we belong, not presuppositions
of it.

This stance appears to have conservative political implications since
in any conflictual situation the stronger party establishes the definition

» «

of the basic terms, “culture,” “nature,” and “society,” and the defeated
cannot appeal to an objective “essence” to validate their claims quand
méme. John Law’s well-known network analysis of Portuguese naviga-
tion is thus widely criticized for ignoring the fate of the conquered peo-
ples incorporated into the colonial network. And Hans Radder argues
that actor-network theory contains an implicit bias toward the victors
(Law 1987; Radder 1996: pp. 111-112).

Underlying Latour’s difficulty with resistance is the strict operational-
ism that works as an Ockham’s razor, stripping away generations of ac-
cumulated sociological and political conceptualization. If nature and
society are exhaustively defined by the procedures through which they
emerge as objects, it is unclear how unsuccessful competitors for the
defining role can gain any grip on reality at all, even the feeble grip of
ethical exigency. For example, the aspiring citizens of an aristocratic so-
ciety may appeal to “natural” equality against the caste distinctions im-
posed by the “collective” to which they belong. But if nature is defined
by the collective, not simply ideologically or theoretically but really,
how can an appeal to nature be invoked oppositionally to sanction
demands for change? Or consider demands for justice for the weak
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and dominated. The concept of justice stands here for an alternative
organization of society, haunting the actual society as its better self.
What can ground the appeal to such transcendent principles if the very
meaning of society is defined by the forces that effectively organize and
dominate it?

I have argued elsewhere that without a global social theory, it is diffi-
cult to establish what I call the “symmetry of program and antipro-
gram,” i.e., the equal analytical value of the principal actors’ intentions,
more or less successfully realized in the structure of the network, and
those of the weaker parties they dominate (Feenberg 1999a: chap. 5). In
particular, the symmetry of humans and nonhumans blocks access to
the central insight of modernity theory, the extension of technical con-
trol from nature to humans themselves. I concluded that although the
empiricist preference for the local sounds innocent enough, in excluding
all explanations based on the traditional categories of social theory,
such as class, culture, ideology, and nature, truly rigorous localism
blocks even-handed study of social conflict.

Latour’s recent book on political ecology attempts to address criti-
cisms like these (Latour 1999a). He faces up to the challenge of explain-
ing oppositional agency, that is, resistance to the dominant definition of
the network in which the subject is enrolled. Political morality requires
that he find a place for such resistance in his theory. However, consis-
tency requires that he do this without reintroducing a transcendent na-
ture or morality. The following is a necessarily abbreviated account of
his provocative central argument.

The operational reduction of society and nature in earlier presenta-
tions of his theory seemed paradoxically to eliminate the contingency of
the phenomena he described. The case resembles artistic production. A
musical composition depends on the composer’s decisions, which might
have been different, yet once it has been completed, the composition is
perfectly self-defined. There is no higher authority to which one might
appeal against it. Beethoven’s Fifth is a necessary product of the contin-
gencies of its creation. Similarly, Latourian networks define themselves
as necessary in the course of their self-creation, with no higher authority
able to cast doubt on that definition. The contrary hypothesis, that na-
ture is not simply what the collective takes it to be, and that society
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overflows the bounds imposed on it by those with influence and power,
would seem to violate Latour’s operationalism. Yet without some such
hypothesis, one inevitably ends up in the most uncritical conformism.
Can Latour accept such a hypothesis without his theory cracking open
at the seams?

Latour finds a way of having his operationalist cake and eating it too.
He argues that the necessary conditions of opposition can be met with-
out positing transcendent principles. The solution is again operational:
look not to the transcendent objects but to the contestatory procedures
by which they are given a chance to emerge within the collective. These
procedures can prevent premature totalizations or closures that ignore
the weak and violate human rights. In sum, Latour substitutes a demo-
cratic doctrine of legitimate debate for nature and morality as the ulti-
mate ground of resistance (Latour 1999a: pp. 156, 172-173).

However, there is an ambiguity about this solution. Latour’s claim
might be interpreted as an antitechnocratic constitutional principle:
“Thou shalt not interrupt the collective conversation with authoritative
findings.” He might be saying that this is all that philosophy can persua-
sively claim without prejudging the content of democratic discourse. In
the terms of contemporary political philosophy, this would imply a dis-
tinction between the right and the good, the one universally valid, the
other contentious and rationally undecidable. That interpretation still
leaves open the possibility that ordinary actors could legitimately bring
forward appeals to a transcendent nature and society. But this does not
seem to satisfy Latour. He wants to expel the transcendent objects not
only from theory but from practice as well. This is a consequence of on-
tologizing the network, treating it as the actual foundation of the objects
it contains. Short of proposing a double discourse, a true one for the
theorist and a false one for the masses, Latour is obliged to introduce his
theoretical innovations into the collective conversation as an alternative
to the outmoded discourse of transcendence.

These theoretical innovations consist of techniques of local analysis
that trace the co-emergence of society and nature in the processes of so-
cial, scientific, and technological development. Since these processes are
historical, what we call “nature” now develops and changes much as
“society” does. Pasteur’s discovery of lactic acid yeast was a great event,
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not only in Pasteur’s life, but also in the life of the yeast. Latour refers to
Whitehead’s process philosophy for a metaphysical sanction for the
effacement of the difference between nature and society to make room
for a third term out of which both emerge (Latour 1994: p. 212). This is
interesting and provocative as philosophy, but can these philosophical
innovations become generally available to ordinary people as a substi-
tute for the now disqualified appeal to transcendent grounds for resis-
tance? That promises to be difficult, requiring that common sense itself
become Latourian! Presumably, the traditional appeal to a preexisting
“nature” (e.g., natural equality) would give way in a Latourian society
to an appeal for a favorable evolution of nature itself. If T have under-
stood him, Latour is confident something like this will occur (Latour
1999a: pp. 32-33), but that seems quite unlikely. I conclude that his at-
tempt to evade the conformist implications of his position shows more
good will than practical plausibility.

Now, there is no intrinsic reason why science studies should seek to
explode the entire framework of social theory, and not all current ap-
proaches lead to such radical consequences. Yet the tendency to do so is
influential in science studies circles. I call attention to it because it takes
to the limit a consequence of certain original methodological choices ap-
plied to technology and through technology to modern social life. The
results, I have argued, are intriguing but ultimately unsatisfactory.

Splitting the Difference

Interpretation and Worldhood

I now want to suggest one of several possible lines of argument leading
to a partial resolution of the conflict between modernity theory and
technology studies. The key point on which I focus is the role of inter-
pretation in these two disciplines. Where society is not studied as a
realm of causal interactions governed by law, it is usually considered to
be a realm of meaning, engaging interacting subjects of some kind, for
example, subjects of consciousness or language. Interpretative under-
standing of society is thus an alternative to deterministic accounts, and
hermeneutics appears as an explanatory model better suited to society
than the nomological approach imitated from physical science.
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The place of interpretation in technology studies should be obvious
from the Kuhnian critique of the “myth of the given.” Data do not
speak unambiguously, but must be interpreted, and interpretation calls
into play the very theories the data are supposed to verify. This
hermeneutic circularity has social ontological implications when a
similar approach is applied to technology. Technologies serve needs
while also contributing to the emergence of the very needs they serve;
human beings make technologies that in turn shape what it means to be
human.

These circular relationships are familiar from hermeneutics. The fa-
mous “hermeneutic circle” describes the paradoxical nature of interpre-
tative understanding: we can only understand what, to some degree, we
already understand. A completely unfamiliar object would remain im-
penetrable. However, this circularity is not vicious since we can bootstrap
our way to fuller understanding, starting from a minimal “preunder-
standing,” “like using the pieces of a puzzle for its own understanding”
(Palmer 1969: p. 25).

Pinch and Bijker’s analysis of the bicycle highlights the role of “inter-
pretative flexibility” in the evolution of design (Pinch and Bijker 1987).
At its origin, the bicycle had two different meanings for two different
social groups. That difference in interpretation of a largely overlapping
assemblage of parts yielded designs with distinctive social significance
and consequences. Pinch and Bijker conclude that “different interpreta-
tions by social groups of the content of artifacts lead by means of differ-
ent chains of problems and solutions to different further developments”
(Pinch and Bijker 1987: p. 42). This means that there is no stable, pre-
given telos of technological development because goals are variables,
not constants, and technical devices themselves have no self-evident pur-
pose. Clearly, we are a long way here from the old deterministic concep-
tion of technology in which changes in design follow from the technical
logic of innovation. Meaning is now central.

Interpretation plays an equally important role for modernity theorists
such as Habermas and Heidegger. Both thinkers rely on a contrast be-
tween scientific-technical rationality and the phenomenological ap-
proach to the articulation of human experience. They see the everyday
“lifeworld” as an original realm within which human identity and the
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meaning of the real are first and most profoundly encountered. Interpre-
tation rather than law prevails in the study of this realm.

For Heidegger, worlds are realms of meaning and corresponding
practices rather than collections of objects as in conventional usage.
A world is “disclosed” according to Heidegger in the sense that the ori-
entation of the subject opens up a coherent perspective on reality.
Heideggerian worlds thus more nearly resemble our metaphoric concept
of a “world of the theatre,” or a “Chinese world” than the literal mean-
ing. Here interpretation is no specialized intellectual activity, but the
very basis of our existence as human beings (Spinosa et al. 1997: p. 17).

In his later work Heidegger developed a radical critique of technology
for its power to “deworld,” that is, to strip objects of their inherent
potentialities and reduce them to mere raw materials. This turn in
Heidegger’s analysis seems to cancel its hermeneutic import since the
message of technology is always the same, what Heidegger calls “en-
framing” (Heidegger 1977). Although his theory of technology is un-
remittingly negative, some of his followers have attempted to modify it
in interesting ways.

The early Heidegger’s concept of the lifeworld has been applied by
Charles Spinosa, Fernando Flores, and Hubert Dreyfus in a recent book
(Disclosing New Worlds). As we will see, their major focus is on leader-
ship rather than technology, but this turns out to be a correctable error
of emphasis. The authors’ starting point in any case is the notion of dis-
closure that lies at the center of Heidegger’s thought. They take up
Heidegger’s basic concepts in the context of a theory of history. The
problem to which the book is addressed is how disclosive activities actu-
ally change the world we live in, opening us to new or different perspec-
tives and reorganizing our practices around a different sense of what is
real and important. The book reviews three main types of history-
making disclosive practices that correspond to three main types of his-
torical actors.

“Articulations” refocus a community on its core values and practices.
This is primarily the task of political leaders. As an example, the authors
cite John Kennedy’s ability to generate enthusiasm for the space race
around such themes as the new frontier. “Cross-appropriations” weave
together values and practices from diverse domains of social life in new
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patterns that alter the structure of our world. This is the work of suc-
cessful social movements, such as MADD (Mothers Against Drunk Dri-
ving), which transported ideas about responsible behavior from the
domain of work to the domain of leisure. Finally, and most significantly,
“reconfiguration” is the process by which a marginal practice is trans-
formed into a dominant one. Entrepreneurs are the agents of reconfigu-
ration, which they accomplish by introducing new products that suggest
a new style of life. The focus of Disclosing New Worlds is not on the
products but on the entrepreneurs. Yet the authors write explicitly, “it is
the product or service, not the virtuous life-style of the entrepreneur,
that makes the world change . . . ” (Spinosa et al. 1997: p. 45).

Although technology studies are not mentioned, the examples illus-
trate nicely the theme of interpretative flexibility. The Gillette com-
pany’s successful introduction of the disposable razor is a textbook case.
The traditional straight razor belonged to a world in which men cared
for and cherished finely made objects. Gillette sensed the possibility of a
redefinition of the masculine relation to objects in terms of control and
disposability and furthered that change with a new type of razor. In
other words, Gillette did not just serve a preexisting need for sharper ra-
zors. “The entrepreneurial question was, what did his annoyance at the
dullness mean? Did it mean that he just wanted a better-crafted straight-
edge razor that kept its edge longer? Or did he want a new way of deal-
ing with things? We shall argue that genuine entrepreneurs are sensitive
to the historical questions, not the pragmatic ones, and that what is in-
teresting about their innovations is that they change the style of our
practices as a whole in some domain” (Spinosa et al. 1997: pp. 42-43).
Style is a very general feature of worlds that is relevant to the design of
artifacts. In this case the change in style involved the transition from a
respectful to a controlling attitude toward objects.

We find more precise tools for discussing the reconfigurative work of
artifacts in the notions of “actors” and “scripts” in technology studies
(Akrich 1992; Latour 1992). In particular, the multiplicity of actors
identified in many case histories offers a useful corrective to the book’s
implicit individualism. The bias toward the heroic disclosive power of
poets, philosophers, and statesmen, who are presumed to be in touch
with “Being,” has been noted in Heidegger and his followers before.
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Perhaps the overemphasis on entrepreneurs is a modest expression of
that bias. In any case, the failure to deal adequately with technology
confirms the tendency of modernity theories to abstract from the world
of things. This time there is a difference: for once a theory lends itself to
a shift in emphasis to take technology into account because in fact tech-
nology is already there at its core. “A world, for Heidegger,” the au-
thors write, “is a totality of interrelated pieces of equipment, each used
to carry out a specific task such as hammering in a nail. These tasks are
undertaken so as to achieve certain purposes, such as building a house.
Finally, this activity enables those performing it to have identities, such
as being a carpenter” (Spinosa et al. 1997: p. 17).

Instrumentalization Theory

We now have two complementary premises drawn from the two theo-
retical traditions we are attempting to reconcile. On the one hand, the
evolution of technologies depends on the interpretative practices of their
users. On the other hand, human beings are essentially interpreters
shaped by world-disclosing technologies. Human beings and their
technologies are involved in a co-construction without origin. Moder-
nity theory asks how this process operates when it is mediated by differ-
entiated technical disciplines and aims at the human control of human
beings. Technology studies keeps us focused on the essentially social na-
ture of the technical rationality deployed in those disciplines.
The hermeneutic perspective builds a bridge between these different
perspectives.

A synthesis must enable us to understand the central role of technol-
ogy in modern life as both technically rational in form and rich in so-
cially specific content. This then is the program: to explain the social
and cultural impact of technical rationality without losing track of the
concrete social embodiment of actual devices and systems. Here is where
the concept of world disclosure can be helpful, on the condition that the
analysis be pursued not just in terms of the question of style, but more
specifically in terms of the practical constitution of technical objects and
subjects.

I have proposed what I call “instrumentalization theory” to effect
such a synthesis (Feenberg 1999a, chap. 9). Instrumentalization theory
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holds that disclosing new worlds involves a complementary process of
deworlding inherent in technical action. The materials engaged in tech-
nical processes always already belong to a world that must be shattered
if they are to be released for technical employment. The specific de-
worlding effect of technical action touches not only the object but also
the subject. The technical actor stands in an insulated, external position
with respect to his or her objects. We thus distinguish technical manipu-
lation from the reciprocal relations of everyday communication. Philo-
sophical models of instrumental rationality are generally based on this
aspect of the technical. It is, for example, highlighted in Habermas’s
system/lifeworld distinction and Heidegger’s critique of enframing.

Most modernity theory identifies deworlding with the essence of tech-
nology, without regard for the complexity of its disclosive dimension. I
suspect that this identification is due to two features of the modern tech-
nical sphere. On the one hand, technical disciplines themselves incorpo-
rate social factors only in a stripped-down, abstract form. The most
humane of values, for example compassion for the sick, is expressed
technically in objective specifications such as a medical treatment proto-
col. The fact that the protocol can be followed without compassion sug-
gests that the objective specifications are really self-sufficient, forming a
closed universe from which values are excluded. On the other hand,
modern technology has been structured around the extension of imper-
sonal domination to human beings and nature, in profound indifference
to their needs and interests. This line of technical development depends
on severely restricting the range of social considerations that can be
brought to bear on design. Thus deworlding looms especially large in
the worlds disclosed in modern societies. These worlds differ from those
of premodern societies in that they do not cover over the traces of their
founding violence.

In demonstrating the contingency of technical development, technol-
ogy studies encourage us to believe in the possibility of other ways of
designing and using technology that show more respect for human and
natural needs. However, an alternative technology is apparently unimag-
inable from the external perspective of modernity theorists, who are
generally innocent of any involvement with the messy and complex
process of actual technical development. The theorists simply fail to
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recognize that the deworlding associated with technology is necessarily
and simultaneously entry into another world. The problems of our soci-
ety are not due to deworlding as such, but to the flaws and limitations of
the disclosure it supports under the social limitations of the existing
form of modernity.

The duality of technical processes is reflected in the split between
modernity theory and technology studies, each of which emphasizes one
half of the process. Deworlding is a salient feature of modern societies,
which are constantly engaged in disassembling natural objects and tradi-
tional ways of doing things and substituting new technically rational
ways. An exclusive focus on the negative aspect of this process yields the
dystopian critique we associate with thinkers like the later Heidegger.
However, deworlding is only the other side of a process of disclosure
that must be understood in social terms. Technology studies emphasize
this aspect of the process. The antinomy results from the inherently di-
alectical character of technical action, which is unilaterally misunder-
stood in each case.

Instrumentalization theory characterizes this dialectic at two levels.
Deworlding consists of a process of functionalization in which objects
are torn out of their original contexts and exposed to analysis and ma-
nipulation while subjects are positioned for distanced control. Modern
societies are unique in deworlding human beings in order to subject
them to technical action—we call it “management”—and in theoreti-
cally prolonging the basic gesture of deworlding in technical disciplines
that become the basis for complex technical networks. Disclosure in-
volves a complementary process of realization, which qualifies function-
alization by orienting it toward a new world containing those same
objects and subjects. The two processes are analytically distinguishable
but are essentially joined in practice.

Terminal Subjects

I want to conclude these reflections with an example with which T am
personally familiar and which I hope will illustrate the fruitfulness of a
synthesis of modernity theory and technology studies. I have been in-
volved with the evolution of communication by computer since the early
1980s, both as an active participant in innovation and as a researcher.
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I came to this technology with a background in modernity theory,
specifically Heidegger and Marcuse, whose student I was, but it quickly
became apparent that they offered little guidance in understanding com-
puterization. Their theories emphasized the role of technologies in dom-
inating nature and human beings. Heidegger dismissed the computer as
the pure type of modernity’s machinery of control. Its deworlding power
reaches language itself, which is reduced to the mere position of a switch
(Heidegger 1998: p. 140).

However, what we were witnessing in the early 1980s was something
quite different: the contested emergence of the new communication
practices of online community. Subsequently, we have seen cultural crit-
ics inspired by modernity theory recycle the old approach for this new
application, denouncing, for example, the supposed degradation of
human communication on the Internet. Albert Borgmann argues that
computer networks deworld the person, reducing human beings to a
flow of data the “user” can easily control (Borgmann 1992: p. 108). The
“terminal” subject is basically an asocial monster despite the appear-
ance of interaction online. That reaction presupposes that computers ac-
tually are a communication medium, if an inferior one, which was
precisely the issue 20 years ago. The prior question that must therefore
be posed concerns the emergence of the medium itself. Most recently the
debate over computerization has involved higher education, where pro-
posals for automated online learning have met determined faculty resis-
tance in the name of human values. Meanwhile, actual online education
is emerging as a new kind of communicative practice (Feenberg 2001:
chap. 5).

The pattern of these debates is suggestive. Approaches based on
modernity theory are uniformly negative and fail to explain the experi-
ence of participants in computer communication. This experience can be
analyzed in terms of instrumentalization theory. The computer reduces a
full-blown person to a “user” in order to incorporate him or her into
the network. Users are decontextualized in the sense that they are
stripped of body and community in front of the terminal and positioned
as detached technical subjects. At the same time, a highly simplified
world is disclosed to the user. This world is open to the initiatives of
rational consumers, who are asked to exercise choice there. Positioning
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and initiative as described here are correlated as primary and second in-
strumentalizations, interventions that deworld and disclose.!!

The poverty of this world appears to be a function of the very radical
deworlding involved in computing. However, we will see that this is not
the correct explanation of what actually occurs. Nevertheless, the cri-
tique is not entirely artificial; there are types of online activity that con-
firm it and certain powerful actors do seek enhanced control through
computerization. However, modernity theorists overlook the struggles
and innovations of those attempting to appropriate the medium to cre-
ate online communities or legitimate educational experiments. In ignor-
ing or dismissing these aspects of computerization, they fall back into a
more or less disguised determinism.

The posthumanist approach to the computer inspired by commenta-
tors in cultural studies suffers from related problems. This approach
often leads to a singular focus on the most “dehumanizing” aspects of
computerization, such as anonymous communication, online role play-
ing, and cybersex (Turkle 1995). Paradoxically, these aspects of the on-
line experience are interpreted in a positive light as the transcendence of
the “centered” self of modernity (Stone 1995). Such posthumanism is
ultimately complicit with the humanistic critique of computerization it
pretends to transcend in that it accepts a similar definition of the limits
of online interaction. Again, what is missing is any sense of the transfor-
mations the technology undergoes at the hands of users animated by
more traditional visions than one would suspect from this choice of
themes (Bakardjieva and Feenberg, forthcoming).

The effective synthesis of these various approaches would offer a
more complete picture of computerization than any one of them alone.
In my writings in this field T have tried to accomplish this. T did not set
out from a hypothesis about the essence of the computer, for example,
that it privileges control or communication, humanist or posthumanist
values, but rather from an analysis of the way in which such hypotheses
influence the actors themselves, shaping design and use.

The lifeworld of technology is the medium within which the actors
engage with the computer. In this lifeworld, processes of interpretation
are central. Technical resources are not simply pregiven but acquire
their meaning through these processes.”” In Latour’s language, the
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“collective” is reformed around the contested constitution of the com-
puter as this or that type of mediation responsive to this or that actor’s
program. However, under the influence of theorists like Latour, technol-
ogy studies have become suspicious of the very terms of the actual de-
bates surrounding computerization. Indeed, Latour’s symmetry principle
makes it difficult to recognize the uniquely significant role of the con-
tests between control and communication, humanism and posthuman-
ism, that I argue must be the focus of the study of innovations such as
the Minitel and the Internet. As computers developed, communication
functions were often introduced by users rather than being provided as
normal affordances of the medium by their designers. To make sense of
this history, the competing visions of designers and users must be intro-
duced as a significant shaping force, not dismissed as irrelevant ideolo-
gies. How can one adopt the actors’ perspective if it contradicts the
premises of one’s own method?

Consider the case of the current struggle over the future of online edu-
cation (Feenberg 1999b,c). Over the past few years, corporate strate-
gists, state legislators, top university administrators, and “futurologists”
have lined up behind a vision of online education based on automation
and deskilling. Their goal is to replace (at least for the masses) face-to-
face teaching by professional faculty with an industrial product, infi-
nitely reproducible at decreasing unit cost, such as compact disks,
videos, or software. The overhead costs of education would decline
sharply and the education “business” would finally become profitable.
This is “modernization” with a vengeance.

In opposition to this vision, faculty have mobilized in defense of the
human touch. This humanistic opposition to computerization takes two
very different forms. There are those who are opposed in principle to any
electronic mediation of education. This position has no effect on the qual-
ity of computerization, only on its pace. There are also numerous faculty
who favor a model of online education that depends on human interaction
on computer networks. On this side of the debate, a very different concep-
tion of modernity prevails. In this alternative conception, to be modern is
to multiply opportunities for and modes of communication. The meaning
of the computer shifts; instead of being viewed as a coldly rational infor-
mation source, it becomes a communication medium, a support for human
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development and online community. This alternative can be traced down
to the level of technical design; for example, the conception of educational
software and the role of “asynchronous discussion forums.”

These approaches to online education can be analyzed in terms of the
model of deworlding and disclosure introduced earlier. Educational au-
tomation decontextualizes both the learner and the educational “prod-
uct” by removing them from the existing world of the university. In this
decontextualized world, the learner becomes a technical subject con-
fronted by menus, exercises, and questionnaires rather than with other
human beings engaged in a shared learning process.

The faculty’s model of online education involves a much more complex
secondary instrumentalization of the computer in the disclosure of a
much richer world. The original positioning of the user is similar: the per-
son facing a machine. However, the machine is not a window onto an in-
formation mall but rather opens up onto a social world. The user is
involved as a person in a new kind of social activity and is not limited to
the role of individual consumer by a set of canned menu options. The cor-
responding software opens the range of the subject’s initiative far more
widely than an automated design. This is a more democratic conception
of networking that extends it across a wider range of human needs.

The analysis of the dispute over educational networking reveals pat-
terns that appear throughout modern society. In the domain of commu-
nication media, these patterns involve playing off primary and secondary
instrumentalizations in different combinations that produce either a
technocratic model of control or a democratic model of communication.
Characteristically, a technocratic notion of modernity requires a posi-
tioning of the user that sharply restricts potential initiative, while a de-
mocratic conception enlarges initiative in more complex virtual worlds.
Parallel analyses of production technology or environmental problems
would reveal similar patterns that could be clarified by reference to the
actors’ perspectives in similar ways.

Conclusion: Toward Synthesis

Let me conclude now by returning briefly to my starting point. I began
by contrasting the theoretical revolutions of Marx and Kuhn and
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promising to bring them together with a method of analysis that would
reconcile modernity theory and technology studies. Can a phenomenol-
ogy of technical worlds do the job? Recall that Marx emphasized the
discontinuity introduced into history by what has come to be called “ra-
tionalization,” the emergence of modern societies based on markets, bu-
reaucracies, and technologies. This view seemed to imply a universalism
that erased all cultural difference. By contrast, Kuhn, or at least his fol-
lowers, subverted the notion of progress implied in Marx’s vision of an
increasingly rational social process and offered us a history subordinate
to culture.

I argue that rationalization describes the generalization of a particular
type of deworlding involved in technical action. That such deworlding
uproots nature and traditional ways is clear. In this account, rationaliza-
tion no longer stands opposed to culture as such, but appears as a more
or less creative expression of it, disclosing new worlds. In practice this
means that there may be many paths of rationalization, each relative to
a different cultural framework. Rationality is not an alternative to cul-
ture that can stand alone as the principle of a social order, for better or
worse. Rather, rationality in its modern technical form mediates cultural
expression in ways that can in principle realize a wide range of values in
the design of artifacts. The poverty of the actual technoculture must be
traced not to the essence of technology, but to other dimensions of our
society, such as the economic forces that dominate technical develop-
ment, design, and the media. This insight challenges us to engage in
what Terry Winograd and Fernando Flores have called “ontological de-
signing,” the conscious construction of technological worlds that sup-
port a desirable conception of what it is to be human (Winograd and
Flores 1987: p. 179).

We can fruitfully combine modernity theory and technology studies in
an empirically informed, critical approach to important social problems.
The triviality that threatens a strictly descriptive, empirical approach to
such humanly significant technical phenomena as genetic manipulation,
global warming, or online education, can be avoided without falling
into the opposite error of a priori theorizing. There are ways of recover-
ing some of the normative richness of the critique of modernity within a
more concrete sociological framework that does allow entry to a few
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facts. Concepts such as “rationality,” which technology studies have set
out to demystify, can be employed in a new way, and the implicit eman-
cipatory intent of that demystification can be brought to the surface as
an explicit goal. Perhaps someday soon the disciples of Marx and Kuhn
will be able to lie down together in the fields of the Lord.

Notes

1. Before I enter into my theme, I should add that I do not intend to survey all
the activity in these two very active fields. An overview of the huge literature
they have generated is a subject in itself, and not my subject here. In particular, I
am leaving out of my account the many scholars who work on concrete prob-
lems with a range of tools drawn from both. My justification for this oversight is
twofold: first, [ have not yet found among these crossovers a satisfactory theo-
retical mediation between the two fields; and second, the most influential figures
writing theory in these fields are not seeking such a mediation, but on the con-
trary ignore or exclude each others’ contributions. Clearly, this situation de-
serves treatment on its own terms.

2. The notion of rationality as a cultural form is suggested by Weber’s concept
of rationalization. Lukdcs’s theory of reification refined that concept by identify-
ing the tensions between the type of rationality characteristic of capitalist society
and the lifeworld it enframes (see Feenberg 1986: chap. 3).

3. For explorations of the relation between Marxism and modernity theory, see
Berman (1982) and Frisby (1986).

4. There is an enormous literature on Kuhn. For an interesting recent critique,
see Fuller (2000).

5. T have tried to reformulate Habermas’s position to take technology into
account (Feenberg 1999a: chap. 7).

6. The early Marxist Lukdcs already identified this plausible outcome of differ-
entiation as a consequence of “reification.” According to Lukdcs, capitalist soci-
ety is characterized by the rationality of the “parts”—individual enterprises
for example—and the irrationality of the whole, leading to recurrent crises
(Feenberg 1986: pp. 69-70).

7. I have independently proposed something similar in Feenberg (1992) and
Feenberg (1991: pp. 191-198). What I call “subversive” or “democratic ratio-
nalization” resembles Beck’s “subpolitics,” and his “code syntheses” is similar
to the social interpretation of the theory of concretization I have developed.
There seems nevertheless to be a difference in our relation to the field of technol-
ogy studies, which should become clear to readers of Beck in what follows.

8. Richard Feynman defends the standard view of the accident, which he helped
to shape. His observations are based not on constructivist methods but on
common sense. Feynman’s account is devastating for NASA management.
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Consider, for example, the reaction of programmers to his praise for their very
thorough testing pr