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In recent years historians of technology have increasingly agreed on one major question
about the relationship of science and technology. Technology's intellectual character cannot be
reduced to "the application of science as if science created real knowledge and technology then
applied it to solve problems. Technological cognition, its own unique form of knowledge, takes shape
in a tension between generalizable knowledge (called "theory" these days and "know-how" in an
earlier era) and the technical practitioner's capacity for pragmatic judgments. These one-of-a-kind
decisions are based on intimate knowledge of the immediate situation (often called "skill" or simply
"experience").l

This suggests that longing for clearly-defined controlled environments, for non political
"sweet" projects, may be the engineers' primary seduction. When overcome with hankerings for
Faustian bargains engineering loses its balance and becomes brittle. Healthy technological thinking,
even at its most sophisticated "high-tec" levels, engages the messy unpredictabilities of the
situation at hand as an essential component for creativity and does not flinch from them as
unwelcome interruptions in the design process.2

Put another way, technological thinking includes something more than "rationality" or, as
David Landes puts it, "the adaptation of means to ends."3 It requires an intimacy with the societal
and cultural context that both transcends and anchors means-to-ends strategies. It must provide a
context of meaning within which means-to-ends strategies make sense, wherein some strategies get
accepted as worth the time and money. This insight lies at the heart of a contextual approach to
the history of ftechnology. One cannot understand any technology, so contextualism argues, unless
one studies how the design works (i.e., it's means-to-ends rationalizations) and how its societal
context explains why this particular design came to be invested in at all.# Increasingly, this

contextualist insight has become legitimate within the history of science where, again, the motives
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and world view and vested interests of scientists have begun to be respected as significant
evidence for interpreting the resulting science rather than dismissed as peripheral exogenieties.

Tt would seem, then, that the question of how the means-to-ends rationalities of scientific
theory and technological design relate to their contexts has been pretty well settled. It may be,
however, that the ghosts of a David Landes vision of Western science and technology have not
vanished from the field. Enlightenment elitism that defines every sort of thinking that cannot be
reduced to means-to-ends strategy as "superstition" has flourished for several centuries because,
and this is the point of interest here, it provides substantial benefits to scientific and technological
practitioners. One takes a short step indeed from the claim that true science and technology must
be allowed to operate free from irrational or self-serving outside influences to the claim that
scientific and technological practitioners must be allowed to operate free from any objection or
critique by those outside their domains of expertise.® It is not by chance that Adam
Smith's capitalism came to prominence just as science and technology began to be treated as
autodynamic enclaves of pure rationality and beneficent "progress." Whether applied to the
market, to science, or to technology, Laissez Faire's iron law--"never interrupt the working of the
method by outside critique"--resides in Western consciousness at the primordial level of symbol and
rhetoric. Despite the recent critiques noted above, it's seductive charms continue to tempt us.
Such, at least, is the premise from which this paper proceeds.

In what follows T will sketch some parts of a complicated story, asking how it came to be
that such a chasm opened between those who design, manage and decide the shape of society's
dominant systems and the ordinary citizen who has learned to conform fo what has already been
seftled in private. I will approach the question by calling attention to the architecture of two
factories, Jeremy Bentham's Panopticon and Henry Ford's River Rouge. Both acquired the status
of an archetypal symbol of modernity and both reveal a central paradox for the modern West,
namely, that capitalism, for all its celebration of aggressive individual creativity and initiative, tfurns
out in practice o create systems whose designs require passive conformity for the vast majority of

those who encounter them.”



I. The Bentham Panopticon: The Invisible Watcher as the New Locus of Power

Morals reformed--health preserved--industry invigorated--instruction diffused--
public burthens lightened--Economy seated, as it were, upon a rock--the gordian
knot of the Poor-Laws not cut, but untied--all by a simple idea in Architecture!----
Thus much I ventured fo say on laying down the pen--and thus much I should
perhaps have said on taking it up, if at that early period I had seen the whole of the
way before me. A new mode of obtaining power of mind over mind.  Jeremy
Bentham®

Late in the 18th century Samuel and Jeremy Bentham designed the "Panopticon," a "12 sided
polygon formed in iron and sheathed in glass in order to create the effect of universal
transparency.'"® Samuel Bentham invented the plan as an ideal factory for peasant workers in
Catherine the Great's Russia but it was his more prominent brother, utilitarian philosopher Jeremy,
who promoted the idea with the entrepreneurial fervor of a missionary. He recognized that the
model could be applied not merely to factories, but to any institution aimed at regulating the
behavior of the unruly--orphans and the insane in asylums, students in school, workers in factories,
or prisoners. In 1787 he began a several decade campaign for Parliamentary funding of a model
prison, to be managed by himself at a profit, in which a marginal ring of transparent cells held
isolated prisoners under the twenty-four-hour-a-day scrutiny from the opaque inspectors' tower.10

Bentham saw the prison as a factory ("a mill for grinding rogues honest and idle men

industrious."!1) and scrutiny drove the mechanism for manufacturing reform.
".. . the more constantly the persons to be inspected are under the eyes of the persons who
should inspect them, the more perfectly will the purpose of the establishment have been
attained. Ideal perfection, if that were the object, would require that each person should
actually be in that predicament, during every instant of time. This being impossible, the
next thing to be wished for is, that, at every instant, seeing reason to believe as much, and
not being able to satisfy himself o the contrary, he should conceive himself to be so.12

A radical imbalance of power divided invisible tower from isolated prisoner. As Michel Foucault

observes:
"Bentham laid down the principle that power should be visible and unverifiable.
Visible: the inmate will constantly have before his eyes the tall outline of the
central tower from which he is spied upon. Unverifiable: the inmate must never
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know whether he is being looked at at any one moment; but he must be sure that he
may always be so ... in the peripheric ring, one is totally seen, without ever seeing;
in the central tower, one sees everything without ever being seen."!3

Once imbued with the self image of living under the scrutiny of unseen eyes, twenty four hours a
day, the prisoner could be released into society

Bentham intuitively grasped the nature of a profound revolution in the West's
understanding of how the individual relates to the governing structures of society. His Panopticon
plan abandons the earlier judicial focus on the criminal act (with its appropriate punishment) and
concentrates on the criminal (and his/her need to be corrected). In the older way of doing things,
if T am judged guilty of a crime I become liable to a specific punishment, but I am not defined as a
defective human nor am I excluded from the larger human community in principle. As in the Greek
term for sin, hamartia ("missing the mark"), my guilt has to do with the act I committed. Once my
debt is paid, it is assumed that I have a place within the human community. This even holds in cases
of capital punishment for societies that provided explicit reconciliation prior to execution. Once
absolved, the repentant sinner died reunited with the community of the Church which, nevertheless,
exacted the death penalty that accrued to the criminal act. Presumably, both executioner and the
executed would hold common status in the heavenly community in which both believed and on which
the practice was based.!4

Bentham's plan abandons the assumption that crimes can be paid for by punishment without
eroding the ordinary humanity of the criminal. The Panopticon redefines criminals as defective and
needing correction. Foucault sees this shift from punishable act to defective character pervading
nineteenth and twentieth century European penal practice; judges have "taken to judging something

other than crimes, namely, the *soul' of the criminal."l> Judging the interior of the criminal and

applying corrective remedies implies some exterior standard against which one is measured and that

in furn implies some person or group who get o set the standard.



5
The unstudied rhetoric of those who claim the elite status of therapist frequently reveals
the depth of contempt for those deemed in need of repair that is implicitly part of this social

arrangement. Thus Karl Menninger writes:

We, the agents of society, must move to end the game of tit-for-tat and blow-for-blow in
which the offender has foolishly and futilely engaged himself and us. We are not driven, as
he is, to wild and impulsive actions. With knowledge comes power, and with power there is no
need for the frightened vengeance of the old penaology. In its place should go a quiet,
dignified, therapeutic program for the rehabilitation of the disorganized one, if possible,
the protection of society during the treatment period, and his guided return to useful
citizenship, as soon as this can be effected.’

One could ask, of course, how any group of human beings acquires the right to set standards for the
correction of the character of other human beings. How do some human beings become "the" agents
of society and members of this imperial "we," while others remain locked in the third person (i.e.,
“the disorganized one" who needs "our" guidance to be returned to useful citizenship)? The device
of the invisible tower preempts such questions by masking the power relationships at work here.
The desideratum of Benthamite incarceration is not a community wherein identifiable people
negotiate the norms of acceptable human behavior. Instead, the Panopticon inculcates the
experience of invisible scrutinizers who, indeed, need not be in the tower at all.
Echoes of Bentham: Computerized Scrutiny and Computerized Tests

Bentham bitterly regretted Parliaments refusal to implement his insight. Nevertheless, his
basic concept has flourished in Western societies ever since, most vividly, perhaps, in George
Orwell's 1984. Orwell mirrors the Panopticon with the omnipresent telescreens. His dystopian
dictatorship, Oceania, scrutinized all citizens all the time to prevent those forms of mysterious
and unpredictable freedom which can surprise and confound the state's planning. As in Bentham's
prison, of course, one can never be sure whether "Big Brother is always watching" at any particular
moment.

This same desire for omnipresent scrutiny as a form of control has been documented by
Harley Shaiken and Shoshanah Zuboff.  Shaiken has articulated the concept of ‘over
computerization" by which he means the use of computers to increase managerial control at the

cost of decreasing productivity and efficiency. Zuboff documents repeated instances of managerial
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loss of nerve in the face of radically expanded access to computer data bases by all levels of the
corporate hierarchy. Despite significant increases in productivity and efficiency that follow such
open access policies, democratization of information access is often aborted by acts of autocratic
revisionism on the part of upper management.!”

On a more mundane level, an even more significant instance of the pattern has emerged:; the
immense popularity of standardized, computer-scored tests (e.g.,, SAT or GRE examinations)
underscores the pervasive character of the cultural change implicit in Bentham's rejection of the
punitive in favor of the reforming prison.

Beginning in the 19th century, written and numerically scored tests began to be favored
over the "performance" test. Performance evaluations (e.g., medieval disputations, apprenticeships,
oral examinations generally) require interaction between judge and judged: their interactive
structure presumes that those on both sides of the evaluative divide share a common humanity. I
pass a performance test when some judge (or judges) include me, by approving my performance,
within the community which they have been authorized to represent. The inherent subjectivity of
such performance testing--seed bed over centuries of various abuses such as old-boy networks and
racist double standards--is moderated somewhat by the fact that I can physically touch and
interact with those who claim the authority to judge me. Numerically scored tests, in particular
when they took the true-false or multiple choice form early in this century, radically erode the
communality and sensuality of the relationship. When I pass or fail a selection test I neither see or
meet, nor can I influence, my judges. Like the invisible scrutinizer in Bentham's tower, those who
wrote the standardized questions, among whose pre-designed responses I select, remain
anonymous. 18

This paper's brevity does not allow a full exploration of the bi-polar roles created by the
Panopticon. It remains important, however, to at least sketch out some of places where it appears
in the 19th and 20th centuries lest we underestimate its extraordinary hold on Western
consciousness. All of us, when in our roles as ordinary citizens, find ourselves alternating between

the role of the invisible watcher at the center of power and the marginalized and isolated object in



.
the peripheral cell. Besides our experience as participants in pre-designed, standardized tests
noted above, we might consider a handful of examples where the same pattern is manifest in the

United States.

Etiquette, the Theatre and Electronic Media: From Interactive to Passive Audience:

Beginning about 1830, etiquette books began their remarkable rise to popularity in the
United States. They taught those aspiring to the middle class how to avoid misbehaving in public, a
skill that Ervin Goffman and John Kasson call " impression management." The manuals taught, for
example, nose decorum. You don't blow your nose in public if at all possible; you don't fondle your
nose, and you certainly don't pick your nose and wipe your hand on your trousers. The books
proscribed staring, shouting, singing, or humming out loud. Civilized adults kept unruly passions--
sexual feelings, anger, even grief and joy--locked inside. One neither wept nor exulted in the
streets.!?

Earlier village life--for all its gossip and the long, sometimes unforgiving, memories that
such an enclosed society fostered--rooted public identity in storytelling. People were known, not on
the basis of the moment's immediate behavior, but rather according to cumulative stories that
recalled a life-time of events. Impression management, on the other hand, rests on the assumption
that I walk the city as a stranger subject to the scrutiny of other strangers. Thus etiquette
literature redistributes the Panopticon roles. The anonymous scrutinizers have left the central
tower and inhabit the streets of the city around me. From one angle, T am the marginalized and
isolated outsider who is anonymously judged. From another, I manage my exterior impressions from
the invisible fower of my hidden inner self.

A dramatic change in acceptable public behavior after 1840 widens the gap between
watcher and watched in the context of public performance. Imagine, for example, going fo the
music hall or theatre about 1840 in New York. Audiences, raucous throngs that included all social
classes in the same building, routinely interrupted the musicians by cheering, shouting and pounding

the floor with their feet and sometimes demanding repetition of an especially-liked passage of the
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music. Patrons booed, hissed, and threw rotten fruit or eggs at the play's villain. Lawrence W.
Levine offers the following description of audience reaction when a visiting Italian opera troupe cut
the final scene of an 1837 performance of Rossini's Semiramide without prior announcement. The

New Orleans Picayune described the outcome of management's attempt to stop the wild uproar by

darkening the hall and driving the audience out.

"t'was the signal for the demolition of everything they could lay their hands on. ... The
drapery around the boxes was torn, the cushions in the pit ripped open, the seats broken,
and chairs were flying in all directions."

The next night, the chastened company performed "the last note that ever Rossini composed."20
Audience-performer interaction was the norm and public performance sometimes approached the
chaotic.

After the Civil War, however, a new discipline began to take hold. Thus, noted conductor
Theodore Thomas insisted on silent audiences, sometimes turning to stare them into submission
before continuing the performance. He and others like him conducted stern lessons in conformity
and passivity. This increasingly powerful movement of audience reform reverses the polarities of
Bentham's prison. The watched hold the position of power at center stage. Losing the power to
interact, the audience is marginalized in the act of watching.2!

The new style of audience conformity started to take hold just as electronic media began to
revolutionize the very structure of public discourse. Before Samuel Morse's invention of a
telegraphic code, and for the most part before the organization of the national wire service about
1870, information rarely traveled faster than a horse could trot. "The news" reported on a
minuscule universe, one's village and a surrounding countryside perhaps thirty miles across.
Messages from beyond horse-range arrived long after things happened and their rhetorical form
differed accordingly. Pre-electronic newspapers published "correspondences," leisurely essays for
readers who needed subtle details to understand the gradual unfolding of far away events. On the

local scene, however, news-writers and news-readers shared the same living space. Thus, the
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reader could ordinarily supply a host of nuances that the printed account only suggested and
disagreements about interpretation could be settled right in town. Like the boisterous theater and
music hall audiences, newspaper readers could actively intervene in public discourse.

Beginning about 1870 national telegraphic wire services began to change all that22 In 1876,
for example, if I lived in Chicago T would probably have read in the morning paper about the "Molly
Maguire" trials hundreds of miles away in the eastern Pennsylvania coal region. I would learn that
"the Mollies" were anarchistic Irish miners conspiring to violently destroy the lives and property of
coal mine owners. I would have read, the morning after it happened, that twenty four were
convicted and ten hung. I would not have known, however, that most historians have since come to
interpret the trial as a frame-up and that the key witness was a Pinkerton detective in the employ
of the owners.23 The wire service news crafters did not choose to include that perspective and I,
at my Chicago breakfast table, lived too far off to know more than the wire service told me. Live
radio news beginning in the 1920s and more recent television coverage fook instantaneous news one
step farther. Instead of reading about news one day late, the audience could now " participate’ in
events as they happened. Despite this dramatic intensification of audience involvement, however,
the listeners or viewers gained not one whit of active power to shape public discourse.

A recent exception demonstrates the rule. During the Reagan-Bush administrations, while

the New York Times and other mainstream media accepted the administration interpretation of

Central America (e.g., struggling democracies in Salvador and Guatemala vs vile dictatorship in
Nicaragua), a grass roots network communicated a distinctly different reading of events and
significantly influenced national policy as a result. One has only to note, however, the enormous
individual, group, and church efforts involved to recognize the untypical character of the example.
Whether I favor or oppose the mainstream ideology is not at issue here. Whatever my ideology vis
a vis the electronic media version at any given time, I typically relate to electronic discourse as a
passive, isolated and powerless member of the audience, the very model of a Benthamite prisoner in
reverse, frozen in the act of watching. Even when I shout at the v because of a particularly odious
ad or newscaster remark, nothing public or civic happens. It wears me out fo try to imagine that I

might change things.24
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Advertising and the Programmed Self:

Twentieth century advertising, the most important single offspring of mass media, demands
special attention. The first three decades of this century saw a revolution in advertising style that
originated in, reinforced, and eventually restructured the patterns we have been considering.
Nineteenth-century advertisements tended to take the form of rational dialogue that assumed a
basic equality between advertiser and reader. With the noteworthy exceptions of patent medicine,
and P.T. Barnum-style fantastic entertainments, sales were thought to result from a description of
product qualities or the simple announcement of available merchandise. By the early fwentieth
century, however, gradual changes in strategy began to coalesce in a new style. Just as Foucault's
modern penal system shifted from assigning guilt and penalty for criminal acts o judging the inner
soul of the criminal, so the new advertising turned away from the product to focus on the consumer
and the benefits bestowed by the product. Emotion began to replace reasoned argument as the
preferred rhetorical style; the targeted consumer was presumed fo be irrational and inept.

Advertising historian Roland Marchand describes the basic mentality.

In viewing the urban masses, advertisers associated consumer lethargy as much with
weak-kneed conformity as with cultural backwardness. . . . Emotional appeals
succeeded because only by seeking this lowest common human denominator could the
advertiser shake the masses from their lethargy without taxing their limited
intelligence.25

Consumerist advertisers go Bentham's invisible watchers one better; they search out the
hidden motivations of "the consumer" to program them into conformity with the requirements of
some unannounced economic interest. Insofar as consumerist advertising succeeds, itself a matter
of considerable debate, I become a marginalized outsider to my own inner self 26 The intent of the
advertiser's shift from rational inter-subjective dialogue and announcement toward emotional
manipulation is precisely to disconnect the consumer from his or her subjectivity; the inner self--
with its tangle of integrity, passion, violence, and nobility--remains inaccessible even as it is

manipulated by the advertisements.
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II. Ford's Rouge: Standardization within a Guarded Perimeter:

He said we would have to have a model [of the proposed Ford Museum building] made, so we
had a model made and it showed the balconies, naturally, and the basement, and he said,
"What is this up here?" I said, "That is a balcony for exhibit. He said, "I wouldn't have
that: there would be people up there, I could come in and they wouldn't be working. I
wouldn't have it." He said, "I have to see everybody." Then he said, "What's this?" I said,
"That is the basement down there, which is necessary to maintain these exhibits and to
keep things which you want to rotate, etc." He said, "I wouldn't have that: T couldn't see
those men down there when I came in. You have to do the whole thing over again and put it
on one floor with no balconies and no basements." I said, "Okay."2”

Across the Atlantic and more than a century after Bentham, a second factory design came
to be seen as an icon of the spirit of modernity. This factory, however, acquired the capital
investment and physical reality that eluded Bentham. Within a few years of its completion in 1923,
the Ford Motor Company's massive River Rouge plant achieved mythic stature and world acclaim as
the ultimate expression of "Fordismus," the triumph of rational efficiency over nature and the
burdens of life. Tourists from around the world, by the hundreds of thousands made pilgrimage to
the Rouge in the late Twenties. German engineer, Otto Moog was not unusual when he recorded his
impressions in language that combines an almost schizoid mixture of quasi-religious intimidation and

awe with an exultant sense of liberation.
"No symphony, no Eroica, compares in depth, content, and power to the music that
threatened and hammered away at us as we wandered through Ford's workplaces,
wanderers overwhelmed by a daring expression of the human spirit."28

Solipcism and Power: Ford's Obsession with Control:

When construction began along the banks of the Rouge River in 1915, "Henry Ford" was
already a household word. More than half the autos in the United States were Model T's, arguably
the most successful match between a single technical design and its societal context in recorded
history. For well over a decade, Ford sold the ugly, durable vehicles as fast as they could be
manufactured. Ford had already begun to capture world attention when, in 1914, his simultaneous
completion of the moving assembly line and doubling of wages ("The Five Dollar Day") stunned

competitors and intensified his image as industrial genius and workingman's friend.
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Less visible was his fixation on control. Workers, for example, became eligible for the $5
Dollar Day labor reform package only when they submitted to and passed inspection about intimate
details of their personal lives. Members of the newly created Sociological Department checked
cleanliness, debt, drinking habits, etc. A failing grade meant that the profit sharing bonus was put
in escrow until the worker mended his ways. Failure to comply eventually meant firing.2® Seeking to
escape dependence on outside suppliers, Ford used the Rouge river's access to the Great Lakes and
adjacent intersecting rail lines to create the logistical heart of a mine-mouth-to-dealership empire.
He purchased mines and forests, a rubber plantation in Brazil, a rail line and a Great Lakes shipping
line so that by the mid 1920's Ford boats and trains carried Ford iron ore, hardwood and other
inputs to the largest industrial plant the world had ever seen.

Ironically, while the Rouge appeared to the world as the symbolic capstone of Ford's world-
class technological triumph, the design concepts on which it was based reveal unmistakable signs of
Ford's retreat into a solipsistic world that excluded of those whose independent thinking
threatened him. Thus, in 1919, after major stockholders sued (and won) because of Ford's practice
of diverting potential dividends back into company expansion, Ford conducted an elaborate and
deceptive strategy for buying them out. Almost simultaneously, three of "his ablest lieutenants" (C.
Harold Wills, John R. Lee, Norval Hawkins) resigned under pressure.39

During the twenties, Ford's reclusive tendencies deepened. Fairlane, the Ford mansion
completed in 1916, stood on the banks of the Rouge river in Dearborn miles from most of Detroit's
elite society who lived across town along Grosse Pointe's mansion row. After his national humiliation
during the 1919 Chicago Tribune trial, he withdrew more and more into the company which he now
totally controlled and, as the decade continued, to his personal playground, the Henry Ford Museum
and Greenfield Village. For some years after it became operational, the Museum and the Village
were not open to the public. The complex served as a small trade-based boarding school. Private
groups and individuals were sometimes permitted fo visit the collections but no policy of public

admission was implemented until June 22, 193331
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One of the Rouge's design departures from its predecessor at Highland Park would later
become a world famous symbol of Ford's rejection of debate and dissent. Just as Ford pursued
integrated control of inputs through his network of transportation lines converging on the Rouge, so
he sought even more control over workers than the house-to-house inspections and in-factory spy
networks of the 1914 labor reforms provided. The earlier Highland Park plant opened directly onto
Woodward Avenue, leaving Ford management with no say about who mingled with workers on the
public streets fronting the factory. Plant accessibility meant unwanted interference. In dramatic
contrast, the new Rouge compound was insulated by a fully fenced perimeter and tightly guarded
gates. The Miller Road Gate # 4 became world infamous when photographers caught Ford thugs
beating UAW activists Walter Reuther and Richard Frankenstein in 1937's "battle of the
overpass." Independent minded workers seeking to organize a union were anathema to Ford; they
apotheosized the intrusion of pluralism into the ideologically standardized interior of the Ford

universe.

Ford's Aesthetic: The Clean Machine

Ford's aversion to independent thinking is echoed in his habits of displaying industrial
technology. His great love affair with technological symbols during the twenties--the multi million
dollar Henry Ford Museum and Greenfield Village--revealed a powerful strain of romantic nostalgia
and an equally powerful commitment fo contemporary technocratic motifs. Greenfield Village
ignored twentieth century technologies almost completely and, indeed, made expensive hash of any
historical chronology. Ford bought what he liked and installed it. Shrines to American heroes
dotted the landscape: Abraham Lincoln's early court house, homes of Noah Webster, Ford himself,
and the Wright brothers, and the jewel of the collection, a worshipful reincarnation of the
laboratory complex at Menlo Park where Thomas Edison had invented the electric light a half
century before.32

The adjacent Ford museum aimed more at aesthetically pleasing arrays of artifacts, (most
notably: steam engines, automobiles, locomotives, agricultural equipment, machine tools, and

domestic appliances) each series arranged in chronologically ascending order to demonstrate the
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march of inventive progress. In both places, however, as well as in almost every other part of his
domain, Ford went to considerably lengths to display large scale machines as sensuous, almost
numinous, icons. In the Village, he ordered the walls opening into the steam engine rooms of the
Loringer gristmill and adjacent Armington and Sims machine shop changed from the original wood to
glass so that he could watch the machines work as he drove by. The powerhouse at the Highland
Park plant was deliberately displayed o Woodward Avenue passersby through walls of showroom
glass; inside, the dynamos were enthroned amid gleaming brass and tile and not a few observers of
Ford's secluded "Fairlane" estate have noted that its only really elegant building was the hydro-
power plant, that displayed its dynamos in similar fashion.33

Ford's industrial aesthetic, so like the design of the Rouge plant in its avoidance of the
messy political side of technology, can be understood as the eccentric aberrations of a man whose
rise fo fame and fortune permitted him to indulge in a growing obsession with privacy and personal
control.

From another perspective, however, Ford's ambivalent mix of liberation and repression, so
aptly captured by Otto Moog and similarly articulate visitors to the Rouge, fits quite closely other
idealizations of progress in the twenties and thirties. Perhaps the most striking symbolic
representation of popular ambivalence about technological triumphs would appear in the main foyer
of the Hall of Science at the 1934 Chicago "Century of Progress" Exposition, itself an astonishing
romanticization of science and technology during the depth of the Depression. Visitors to the
Fair's Hall of Science were met in the foyer by the "Fountain of Science" with Louise Lentz
Woodruff's three-piece sculpture, "Science Advancing Mankind." Two life-sized figures, male and
female, faced forward with arms uplifted. Both were dwarfed by the massive figure of a metallic
robot fwice their size. In the words of Lenox Lohr, general manager of the exposition, the robot
typified "the exactitude, force and onward movement of science, with its hands at the backs of the
figures of a man and a woman, urging them on to the fuller life." The sculpture's iconographic
ideology was reinforced by the official Guidebook's stunning, bold-faced thematic motto:

"SCIENCE FINDS, INDUSTRY APPLIES, MAN CONFORMS "34
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The Chicago Fair's technocratic ideal is rooted in a violent disjunction between the
combined force of "Science" and "Industry" (itself a conflation of business and technology) on the
one side and "Man" on the other. The role of "Man" in the modernist equation is not to "Critique"
fallible decisions made by scientists, business managers or engineers; it is not even to "Use" the

new technologies. The Role of "Man" is to "Conform."35

III: System vs Sensuality: Science & Technology as Cultural Forms

All these stories abound with instances of the same paradox: Ford's Model T provides
geographical mobility for an entire generation of people with modest means, giving them access to
sophisticated transportation technology, both cheap and easy to repair. Meanwhile the much more
sophisticated system that produces them encloses Ford workers in prison factories hedged about
with enforcers and impermeable fences. Bentham's Panopticon would free the criminal from
torture and dungeon but offers re-instatement into society at the terrible cost of programmed
conformity to a mythic, omnipresent, and invisible scrutinizer. Twentieth century citizens break
free from the suffocation of minuscule village perspectives through the mediation of global and
instantaneous electronic media. At the same time their capacity for active participation in public
discourse and the political order erodes.

It is a telling irony, one that reveals a great deal of the strengths and liabilities of
Western-style modernity, that both scientific and technological practice themselves often mirror
Bentham's tower and Ford's policed perimeter. Panopticonism and Fordism work to interdict
negotiation about system design and operation between scrutinizer and prisoner, management and
labor, the governing elite and the governed, in short, they shield experts from the intervention of
non-elites. In precisely the same way, the scientific method's controlled variable environment with
its canon of replicability excludes non-experts from the workings of the method. Science has its
own aesthetic, a sanitized place cleansed of the untrustworthy presences of bias, vested interest,

emotion or tradition. The controlled variable experiment, therefore, constitutes a revolutionary
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new form of cultural space: an inaccessible interiority cuts off the working of the experts' method
from the turbulence of outside society.

This protected environment has, as we have seen, developed into a multi-form and pervasive
cultural force. Tts most important influence may well be the radically increased social distance
between decision centers, where options are debated, taken, and eventually legitimated, and the
periphery, where non-decision-makers endure the results of the hidden process. That societal
chasm is filled by a constructed mechanism, sometimes called "the system,” which demands
conformity as a take-it-or-leave-it price for participation. Sometimes the distance between margin
and center can be maintained with a smiling face, as with the entertaining demeanor of television
personalities, or with no face at all, as in anonymous standardized tests. At other times, as in
Ford's closely guarded Rouge plant, the distance can only be maintained by brute physical force. In
all cases, the primary benefit acquired by distancing the decision center from intruders remains
the same. Some insider elite, scientific, technological, economic or political, is given the space
within which to pursue the detailed and arduous tasks of system design.3°

Of course, the act of designing requires a protected space. At some point debate must stop
and decisions crystalized if the creative process is to come to term. Nevertheless, protected
design space is a mixed blessing in the strict sense of the term "mixed" and it is the business of
this paper to call attention to what is gained and lost by the social legitimacy that has accrued to it
in the past two centuries.

The Good News: Western science and technology have converged as powerful influences to

foster an increasingly global consciousness that transcends the limitations resident in any local
scene. Scientific communities, for example, have developed a cosmopolitan tradition of multi-lingual
cooperation, in part due fo their insistence that valid conclusions must be open to replication by
peers who live somewhere else. Transportation systems (air, overland, and water) have achieved
such high levels of reliability and speed that they now constitute an interlocking network for moving

people and freight virtually anywhere in the world. Electronic media, of course, move information--
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text, sound, and image--more rapidly still so that the entire set of network ftechnologies work in
concert to break human transactions free from local constraints.3”

By their commitment fo rationality and speed, and consequent alignment against the local,
the anecdotal, and the sensual, Western science and technology tend to dampen the periodic swings
toward fanaticism which flourish in the humid soil of enclosed, sensual and cultic societies. It is an
achievement of great importance. James Jone's "Jonestown" has come to serve as a tragic icon in
this regard. That half a thousand people could be induced to commit communal suicide surely had
something to do with their jungle isolation. Outsiders had no opportunity to critique those in the
commune and shake them from their mesmerized fanaticism. What was lacking, in scientific terms,
was the application of the canon of replicability. Outside observers should have been given voice to
contest the claims of James Jones.

The Bad News: Dis-empowering the local and indigenous, however, can be powerfully

seductive for elite design constituencies. Note that the patterns of culture so briefly sketched
above reveal a cultural context wherein small elite power centers pair off against large arrays of
marginalized conformers. Whether in the Bentham panopticon, the increasingly class-divided
theatres, the twentieth century electronic media audiences, or a Ford factory, these systems of
cognition and discourse all insure what Bentham intuitively insisted on: that those on the margin not
be able to see or actively influence those at the command central tower.

This tends to play itself out in Science with contempt for local traditions of wisdom,
whether pre-Western or non-Western, with the conviction that non-experts have nothing to teach
the design elite in question. Managers of technological systems, for their part, frequently invest in
designs aimed at preventing workers and "the public" from having access to managerial decision
making processes. In other words, elitist control sometimes masquerades as a technical
requirement when it merely enforces a hankering for working space that has been cleared of
outsider critique.38

So we come to the question; do science and technology as ordinarily practiced constitute a
liberating force or an imprisoning one? Insofar as scientific and technical elites find ways to

render their value-laden judgments about priorities accessible to outside critique and pluralistic
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debate, their work will flourish as an essentially beneficent influence within society at large.
Insofar, on the other hand, as such elites succumb to the seduction of the Bentham Tower and the
Ford Fence, they ironically replicate the very evils they claim to overcome. Inside the tower and
behind the fence experts easily succumb to the fleshy temptations inherent in any enclosed local
environment--old boy networks and the blind biases of unchallenged assumptions. The structure of
the protecting claim to dispassionate and value-free objectivity and the rejection of human
pluralism implied therein can easily mask the question of power.*

To summarize in necessarily over simple terms: the policing of the method, once the value of

its project has been agreed on, needs to be the business of the elite insiders, but the negotiation

and debate that establishes the value of one design over another must include non-elite outsiders.
This is very hard work and I do not infend to minimize its difficulty. Indeed, the primary
purpose of this paper is to call attention to the cultural patterns which render it so difficult for
Westerners to find the patience and the nerve to engage in tfough debates about scientific and
technical priorities, about the allocation of the increasingly scarce resources available to our
societies, and about the determination of the questions: "Who wins, who loses, and how much does it
matter?" The cultural trends toward a Benthamized public conformity--where individuals shrink
from the responsibilities of adult citizenship in the public arena--run deep. They are embedded in
our affectivity and our self-understanding and they shape our expectations about how much can be
hoped for from the public order. Citizens of Western societies must reopen Bentham's tower and
break through Ford's fences so that we can risk a rebirth of the turbulent and unpredictable forms
of genuine civil discourse as the millennium in which Western culture achieved global power draws to
a close. Lacking the courage to do so would very likely insure that the next millennium will not treat

the West so kindly as the last.
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