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» Do artifacts have politics!

Langdon Winner

In controversies about technology and society, there is no idea more pro-

vocative than the notion that have political qualities. At
issue is the claim that the machines. structures, and systems of modern

material culture can be accurately judged not onlz for their contributions of 4
efficiencseand productivity, not merely for their _positive and negative

environmental side effects, but also for the ways in which they can
embody _specific forms of power and authority. Since ideas of this kind
have a persistent and troubling presence in discussions about the meaning
of technology, they deserve explicit attention. . !

It is no surprise to learn thatmmmwweg_eply

inteswewes—in_the condijtions of modern politics. The physical arrange-
ments of industrial production, warfare, communications, and the like
have fundamentally changed the exercise of power and the experience of
citizenship. But to go beyond this obvious fact and to argue that certain
technologies in themselves have political properties seems, at first glance,
completely mistaken. We all know that people have politics, not things. To
discover either virtues or evils in aggregates of steel, plastic, transistors,
integrated circuits, and chemicals seems just plain wrong, a way of mystify-
ing human artifice and of avoiding the true sources, the human sources of 4
freedom and oppression, justice and injustice. Blaming the hardware
appears even more foolish than blaming the victims when it comes to §
judging conditions of public life.

Hence, the stern advice commonly given those who flirt with the notion g8
that technical artifacts have political qualities: What matters is not tech- 4
nology itself but the social or economic system in which it is embedded.
This maxim, which in a number of variations is the central premise of

a theory that can be called the social determination of technology, has

an obvious wisdom. It serves as a needed corrective to those who focus
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uncritically on such things as ‘the computer and its social impacts’ but who
fail to look behind technical things to notice the social circumstances of
their development, deployment, and use. This view provides an antidote to
raive technological determinism - the idea that technology develops as the
sole result of an internal dynamic, and then, unmediated by any other

influence, molds society to fit its patterns. Those who have not recognized
the ways in which techniologies are shaped by social and economic forces
have not gotten very far.

But the corrective has its own shortcomings; taken literally, it suggests
that technical things do not matter at all. Once one has done the detective
work necessary to reveal the social origins - power holders behind a particu-
lar instance of technological change — one will have explained everything of
importance. This conclusion offers comfort to social scientists: it validates
what they had always suspected, namely that there is nothing distinctive
about the study of technology in the first place. Hence, they can return to
their standard models of social power — those of interest group politics,
bureaucratic politics, Marxist models of class struggle, and the like - and
have everything they need. The social determination of technology is, in
this view, essentially no different from the social determination of, say,
welfare policy or taxation.

: is no idea more pro- L There are, however, good reasons technology has of late taken on a
political qualities. At $& = v special fascination in its own right for historians, philosophers, and politi-
d svstems of modern cal scientists; good reasons the standard models of social science only go so
their contributions of & - far in accounting for what is most interesting and troublesome about the
wositive and negative 3§ subject. In another place I have tried to show why so much of modern social
in_which they can ; and political thought contains recurring statements of what can be called a
ce ideas of this kind theory of technological politics, an odd mongrel of notions often crossbred
1s about the meaning i with orthodox liberal, conservative, and socialist philosophies.? The theory,
3 of technological politics draws attention to the momentum of large-scale

tous kinds are deeply | » sociotechnical systems, to the response of modern sociefies 10 Cerfain
he physical arrange- : : technological imperatives, and to the all too common signs of the adap-
:ations, and the like , tation of fromramr—errds 1o technical means. In so doing it offers a novel
nd the experience of : framework of interpretation and explanation for some of the more puzziing
to argue that certain patterns that have taken shape in and around the growth of modern
eemns, at first glance, material culture. One strength of this point of view is that it takes technical
blitics, not things. To ; artifacts seriously. Rather than insist that we immediately reduce every-
, Plastic, transistors, ; , thing to the interplay of social forces, it suggests that we pay attention to
ng, a way of mystify- ; : the characteristics of fechnical objects and the meaning of those character-
he human sources of § istics, A necessary complement to, rather than a replacement for, theories of
ming the hardware the social determination of technology, this perspective identifies certain
s when it comes to § , technologies as political phenomena in their own right. It points us back, to
% borrow Edmund Husserl's philosophical injunction, to the things themselves.

flirt with the notion 3 In what follows I shall offer outlines and illustrations of two ways in
matters is not tech- ; which artifacts can contain political properties. First are instances in
aich it is embedded. which the invention, design, or arrangement of a specific technical device
* central premise of Or system becomes a way of settling an issue in a particular community.
of technology, has Seen in the proper light, examples of this kind are fairly straightforward

to those who focus and easily understood. Second are cases of what can be called inherently
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political technologies, man-made systems that appear to require, or to be -
strongly compatible with, particular kinds of political relationships. Argu. ;
ments about cases of this kind are much more troublesome and closer to }
the heart of the matter. By ‘politics,’ I mean arrangements of power and
authority in human associations as well as the activities that take place 4
within those arrangements. For my purposes, ‘technology’ here is under- &
stood to mean all of modern practical artifice,” but to avoid confusion | |

prefer to speak of technologies, smaller or larger pieces or systems_of
hardware of a specific Kind. My Intention is not to settle any of the Ssues

here onc or all, but to indicate their general dimensions and signifi-
cance.

TECHNICAL ARRANGEMENTS AS FORMS OF ORDER

Anyone who has traveled the highways of America and has become used to

the normal height of overpasses may well find something a little odd about ¥
some of the bridges over the parkways on Long Island, New York. Many &
of the overpasses are extraordinarily low, having as little as nine feet of i 2
clearance at the curb. Even those who happened to notice this structural
peculiarity would not be inclined to attach any special meaning to it. In our
accustomed way of looking at things like roads and bridges we see the
details of form as innocuous, and seldom give them a second thought.

It turns out, however, that the two hundred or so low-hanging overpasses
on Long Island were deliberately designed to achieve a particular social
effect. Robert Moses, the master builder of roads, parks, bridges, and other 3 =
public works from the 1920s to the 1970s in New York, had these overpasses £
built to specifications that would discourage the presence of buses on his & -
parkways. According to evidence provided by Robert A. Caro in his bio-
graphy of Moses, the reasons reflect Moses’s social-class bias and racial
prejudice. Automobile-owning whites of ‘upper’ and ‘comfortable middle’
classes, as he called them, would be free to use the parkways for recreation
and commuting. Poor people and blacks, who normally used public transit,
were kept off the roads because the twelve-foot tall buses could not get
through the overpasses. One consequence was to limit access of racial
minorities and low-income groups to Jones Beach, Moses’s widely ac-
claimed public park. Moses made doubly sure of this.result by vetoing a
proposed extension of the Long Island Railroad to Jones Beach.*

As a story in recent American political history, Robert Moses’s life is §
fascinating. His dealings with mayors, governors, and presidents, and his 3§
careful manipulation of legislatures, banks, labor unions, the press, and 3
public opinion are all matters that political scientists could study for years.
But the most important and enduring results of his work are his technolo-
gies, the vast engineering projects that give New York much of its present
form. For generations after Moses has gone and the alliances he forged have

fallen apart, his public works, especially the highways and bridges he built
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to favor the use of the automobile over the development of mass transit,
will continue to shape that city. Many of his monumental structures of
concrete and steel embody a systematic social inequality, a way of engineer-
ing relationships among people that, after a time, becomes just another part
of the landscape. As planner Lee Koppleman told Caro about the low
bridges on Wantagh Parkway, ‘The old son-of-a-gun had made sure that
buses would never be able to use his goddamned parkways.

Histories of architecture, city planning, an blic works contain
examples of physical arrangements that contain explicit or implicit politi-
cal purposes. One can point to Baron Haussmann's broad Parisian thorough-
fares, engineered at Louis Napoleon’s direction to prevent any recurrence
of street fighting of the kind that took place during the revolution of 1848.
Or one can visit any number of grotesque concrete buildings and huge
plazas constructed on American university campuses during the late 1960s
and early 1970s to defuse student demonstrations. Studies of industrial
machines and instruments also turn up interesting political stories, includ-
ing some that violate our normal expectations about why technological
innovations are made in the first place. If we suppose that new technologies
are introduced to achieve increased efficiency, the history of technology
shows that we will sometimes be disappointed. Technological change
expresses a panoply of human motives, not the least of which is the desire
of some to have dominion over others, even though it may require an

» occasional sacrifice of cost-cutting and some violence to the norm of

getting more from less.

One poignant illustration can be found in the history of nineteenth
century industrial mechanization. At Cyrus McCormick’s reaper manu-
facturing plant in Chicago in the middle 1880s, pneumatic molding
machines, a new and largely untested innovation, were added to the

. foundry at an estimated cost of $500,000. In the standard economic inter-

pretation of such things, we would expect that this step was taken to
modernize the plant and achieve the kind of efficiencies that mechaniz-
ation brings. But historian Robert Ozanne has shown why the development
must be seen in a broader context. At the time, Cyrus McCormick II was
engaged in a battle with the National Union of Iron Molders. He saw the
addition of the new machines as a way to ‘weed out the bad element among
the men,’ namely, the skilled workers who had organized the union local in
Chicago.® The new machines, manned by unskilled labor, actually pro-
duced inferior castings at a higher cost than the earlier process. After three
years of use the machines were, in fact, abandoned, but by that time they
had served their purpose - the destruction of the union. Thus, the story of

~ these technical developments at the McCormick factory cannot be under-
~ stood adequately outside the record of workers’ attempts to organize, police

repression of the labor movement in Chicago during that period, and the
events surrounding the bombing at Haymarket Square. Technological
history and American political history were at that moment deeply inter-
twined.

In cases like those of Moses’s low bridges and McCormick’s molding
machines, one sees the importance of technical arrangements that precede
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the use of the things in question. It is obvious that technologies can be useq
in ways that enhance the power, authority, and privilege of some over
others, for example, the use of television to sell a candidate. To our accus-
tomed way of thinking, technologies are seen as neutral tools that can be
used well or poorly, for good, evil, or something in between. But we usually

o i ire wheth j i i igned

nd built j i set ces logically and .
temporally prior to any of its professed uses. Robert Moses’s bridges, after al
were used to carry automobiles from one point to another; McCormick’
machines were used to make metal castings; both technologies, howeve
encompassed purposes far beyond their immediate use. If our moral and
political language for evaluating technology includes only categories}
having to do with tools and uses, if it does not include attention to th
meaning of the designs and arrangements of our artifacts, then we will b
blinded to much that is intellectually and practically crucial.

Because the point is most easily understood in the light of particulagy
intentions embodied in physical form, I have so far offered illustrations that#
seem almost conspiratorial. But to recognize the political dimensions in thef
shapes of technology does not require that we look for conscious con;
spiracies or malicious intentions. The organized movement of handicappe
people in the United States during the 1970s pointed out the countless way:
in which machines, instruments, and structures of common use — buse
buildings, sidewalks, plumbing fixtures, and so forth — made it impossibl
for many handicapped persons to move about freely, a condition tha
systematically excluded them from public life. It is safe to say that design
unsuited for the handicapped arose more from long-standing neglect tha
from anyone’s active intention. But now that the issue has been raised fo
public attention, it is evident that justice requires a remedy. A whole rang
of artifacts are now being redesigned and rebuilt to accommodate thi
minority. . .. :

I would offer the following general conclusions. The things we ca
lechnologies” are ways of building order jn our world. Many technic
devices and systems important in everyday life contain possibilities fo
many different ways of ordering human activity. Canscig or-not, d

iberately or inadvertan societies choose structures for technologies tha
Jdnfluence how people are going to work communicate, travel, consuine
and so forth over a very long time. In the processes by which structuri
decisions are made, different people are differently situated and pOsses
unequal degrees of power as well as unequal levels of awareness. By far th
greatest latitude of choice exists the very first time a particular instrument
system, or technique is introduced. Because .choices tend to becom
strong xed in material equipment, economic investment, and soc
habit, t igi exibility vanishes 1_practical purposes ofice th
initial commitments are made. In that sense technological innovations

imj i itical foundj establish a framew
Jor publicorder that will endure over many generations. For that reason, t
same careful attention one would give to the rules, roles, and relationsh
of politics must also be given to such things as the building of highways, t




Do artifacts have politics? 33

echnologies can be used creation of television networks, and the tailoring of seemingly insignificant
privilege of some over features on new machines. The issues that divide or unite people in society
‘andidate. To our accus- are settled not only in the institutions and practices of politics proper, but
.eutral tools that can be also, and less obviously, in tangible arrangements of steel and concrete,

between. But we usually wires and transistors, nuts and bolts.
igned

ces logically and
Vioses's bridges, after all,
» another; McCormick’s
technologies, however,
e use. If our moral and )
cludes only categories e None of the arguments and examples considered thus far address a stronger,
nclude attention to the , more troubling claim often made in writings about technology and society

INHERENTLY POLITICAL TECHNOLOGIES

rtifacts, then we will be , - the belief that some technologies are by their very nature political in a
ly crucial. : specific way, According to this view, the adoption of a given technical
_ the light of particular IR system unavoidably brings with it condition elationships that
offered illustrations that have a distinctive political casf - for example, centralized or decentralized,
litical dimensions in the egalitarian or inegalitarian, repressive or liberating. This is ultimately what
ook for conscious con- e is at stake in assertions like those of Lewis Mumford that two traditions

wvement of handicapped , of technology, one authoritarian, the other democratic, exist side by side
d out the countless ways in Western history.” In all the cases I cited above the technologies are

f common use - buses, : ! relatively flexible in design and arrangement, and variable in their effects.
th — made it impossible $& Although one can recognize a particular result produced in a particular
reely, a condition that & - setting, one can also easily imagine how a roughly similar device or system
safe to say that designs o might have been built or situated with very much different political
g-standing neglect than it consequences. The idea we must now examine and evaluate is that certain
ssue has been raised for & s kinds of technology do not allow such flexibility, and that to choose them is
remedy. A wholerange @ - to choose a particular form of political life. . . .
t to accommodate this e Arguments to the effect that technologies are in some sense inherently
4 #7 political have been advanced in a wide variety of contexts, far too many to
ns. The things we call 3 S summarize here. In my reading of such notions, however, there are two

world. Many technical § :  basic ways of stating the case. One version claims that the adoptlon of a
:ontain possibilities for & R given technical system actually requires the cngat_lgn_g_n.d.lmm.tenm_oii
Consciously ornot, de- & .. ‘particular set of social conditions as the operating environment of that
:es for technologies that #§ Ao systend, [This] view is offered by a contemporary writer who holds that ‘if
licate, travel consume, you accept nuclear power plants, you also accept a techno-scientific-
2s by which structuring " < industrial-military elite. Without these people in charge, you could not

ly situated and possess g% . have nuclear power.’® In this conception, some kinds of technology require
of awareness. By far the & their social environments to be structured in a particular way in much the
a particular instrument, § ' same sense that an automobile requires wheels in order to run. The thing
Qices-tend to become 4 could not exist as an effective operating entity unless certain social as well

investment, and social - } as material conditions were met. The meaning of ‘required’ here is that of
tical purposes once the practical (rather than logical) necessity. Thus, Plato thought it a practical
dlogical innovations are ' necessity that a ship at sea have one captain and an unquestioningly
Lestablish a framework obedient crew.

ons. For thatreason, the % A second, somewhat weaker, version of the argument holds that a given
Toles, and relationships kind of technology is strongly compatible with, but does not strictly require,

ailding of highways, the | : social and political relationships of a particular stripe. Many advocates of
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solar energy now hold that technologies of that variety are more compatible
with a democratic, egalitarian society than energy systems based on coal,
oil, and nuclear power; at the same time they do not maintain that any-
thing about solar energy requires democracy. Their case is, briefly, that solar
energy is decentralizing in both a technical and political sense: technically
speaking, it is vastly more reasonable to build solar systems in a disaggre-
gated, widely distributed manner than in large-scale centralized plants;
politically speaking, solar energy accommodates the attempts of individuals
and local communities to manage their affairs effectively because they are 3}
dealing with systems that are more accessible, comprehensible, and con-
trollable than huge centralized sources. In this view, solar energy is desir-
able not only for its economic and environmental benefits, but also for the

salutary institutions it is likely to permit in other areas of public life. . . .°
There are, then, several different directions that arguments of this kind
can follow. Are the social conditions predicted said to be required by, or 3
strongly compatible with, the workings of a given technical system? Are 2
those conditions internal to that system or external to it (or both)? f,

Although writings that address such questions are often unclear about

what is being asserted, arguments in this general category do have an 3%
important presence in modern political discourse. They enter into many &
attempts to explain how changes in social life take place in the wake of
technological innovation. More importantly, they are often used to buttress
attempts to justify or criticize proposed courses of action involving new
technology. By offering distinctly political reasons for or against the adop-
tion of a particular technology, arguments of this kind stand apart from 3
more commonly employed, more easily quantifiable claims about econ-
omic costs and benefits, environmental impacts, and possible risks to public
health and safety that technical systems may involve. The issue here does
not concern how many jobs will be created, how much income generated,
how many pollutants added, or how many cancers produced. Rather, the
to do wi i iC i bout technology have jmport-

ces fo form and guality of human associations.
mine sggj rise the enviro t ni-

cal systems, we find certain devices and systems almost invariably linked to

i of organizing power and authority. The important question is:

Does this state of affairs derive from an unavoidable social response to
intractable properties in the things themselves, or is it instead a_pattern
Amposed independently by a governing body, ruling class, or some other
sacialor cyltural institution to further its own purposes?
Taking the most obvious example, the atom bomb is an inherently
political artifact. As long as it exists at all, its lethal properties demand that
it be controlled by a centralized, rigidly hierarchical chain of command
closed to all influences that might make its workings unpredictable. The
internal social system of the bomb must be authoritarian; there is no other
way. The state of affairs stands as a practical necessity independent of any
larger political system in which the bomb is embedded, independent of
the kind of regime or character of its rulers. Indeed, democratic states must
try to find ways to ensure that the social structures and mentality that
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characterize the management of nuclear weapons do not ‘spin off’ or ‘spill
over’ into the polity as a whole.

The bomb is, of course, a special case. The reasons very rigid relationships
of authority are necessary in its immediate presence should be clear to
anyone. If, however, we look for other instances in which particular
varieties of technology are widely perceived to need the maintenance of a
special pattern of power and authority, modern technical history contains
a wealth of examples.

Alfred D. Chandler in The Visible Hand, a monumental study of modern
business enterprise, presents impressive documentation to defend the hy-
pothesis that the construction and day-to-day operation of many systems of
production, transportation, and communication in the nineteenth and
twentieth centuries require the development of a particular social form - a
large-scale centralized, hierarchical organization administered by highly

skilled managers. Typical of Chandler’s reasoning is his analysis of the
growth of the railroads.

Technology made possible fast, all-weather transportation; but safe,
regular, reliable movement of goods and passengers, as well as the
continuing maintenance and repair of locomotives, rolling stock, and
track, roadbed, stations, round-houses, and other equipment, required
the creation of a sizable administrative organization. It meant the
employment of a set of managers to supervise these functional ac-
tivities over an extensive geographical area; and the appointment of
an administrative command of middle and top executives to monitor,

evaluate, and coordinate the work of managers responsible for the day-
to-day operations.

Throughout his book Chandler points to ways in which technologies used

in the production and distribution of electricity, chemicals, and a wide
range of industiial goods 'demanded’ or ‘required’ this form of human

the creation of the first ican business.

‘Were there other conceivable ways of organizing these aggregates of
people and apparatus? Chandler shows that a previously dominant social
form, the small traditional family firm, simply could not handle the task in
most cases. Although he does not speculate further, it is clear that he
believes there is, to be realistic, very little latitude in the forms of power
and authority appropriate within modern sociotechnical systems. The
properties of many modern technologies - oil pipelines and refineries, for
example - are such that overwhelmingly impressive economies of scale and
speed are possible. If such systems are to work effectively, efficiently,
qQuickly, and safely, certain requirements of internal social organization
have to be fulfilled; the material possibilities that modern technologies
make available could not be exploited otherwise. Chandler acknowledges
that as one compares sociotechnical institutions of different nations, one
sees ‘ways in which cultural attitudes, values, ideologies, political systems,
and social structure affect these imperatives.”!! But the weight of argument

+10
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and empirical evidence in The Visible Hand suggests that any significant &
departure from the basic pattern would be, at best, highly unlikely. :
It may be that other conceivable arrangements of power and authority, 4
for example, those of decentralized, democratic worker self—management, »
administering factories, refineries, communications

ticated technological i i tible with centra-
lized, hierarchic i 1. The interesting question, however, i
has to do with whether or not thi s 2€TIS€ a requirement of §
such systems, a question that is not solely an empirical one. The matter §
ultimately rests on our judgments about what steps, if any, are practically §
necessary in the workings of particular kinds of technology and what, if 4
anything, such measures require of the structure of human associations. -
Was Plato right in saying that a ship at sea needs steering by a decisive hand

at the properties of large-
anagerial control?

) i mediately neutralized when
confronted with arguments to the effect: ‘Fine, but that’s no way to run a
railroad’ (or steel mill, or airline, or communications system, and so on).

fesponse to the possibilities technologies make available. In many
instances, to say_that some technologies are inherently political is to say 4
that certain wid sons of practica necessity - especially the

need to maintain crucial technological systems as smootﬁlz working enti--
ties — have tended to eclipse other sorts of moral and political reasoning.

industrial corporations, pub
public institutions, practice
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the factory gates’ was taken as a fact of life that had nothing to do with the
practice of political freedom. But can the internal politics of technology and
the politics of the whole community be so easily separated? A recent study
of American business leaders, contemporary exemplars of Chandler’s ‘vis-
ible hand of management,” found them remarkably impatient with such
democratic scruples as ‘one man, one vote.” If democracy doesn’t work for
the firm, the most critical institution in all of society, American executives
ask, how well can it be expected to work for the government of a nation -
particularly when that government attempts to interfere with the achieve-
ments of the firm? The authors of the report observe that patterns of
authority that work effectively in the corporation become for businessmen
‘the desirable model against which to compare political and economic
relationships in the rest of society.'2 While such findings are far from
conclusive, they do reflect a sentiment increasingly common in the land:
what dilemmas like the energy crisis require is not a redistribution of wealth
or broader public participation but, rather, stronger, centralized public
management — President Carter’s proposal for an Energy Mobilization
Board and the like.

An especially vivid case in which the operational requirements of a -
technical system might influence the quality of public life is now at issue
in debates about the risks of nuclear power. As the supply of uranium for
nuclear reactors runs out, a proposed alternative fuel is the plutonium
generated as a by-product in reactor cores, Well-known objections to
plutonium recycling focus on its unacceptable economic costs, its risks of
environmental contamination, and its dangers in regard to the inter-
national proliferation of nuclear weapons. Beyond these concerns, how-
ever, stands another less widely appreciated set of hazards - those that
involve the sacrifice of civil liberties, The widespread use of plutonium as a
fuel increases the chance that this toxic substance might be stolen by
terrorists, organized crime, or other persons. This raises the prospect, and
not a trivial one, that extraordinary measures would have to be taken to
safeguard plutonium from theft and to recover it if ever the substance were
stolen. Workers in the nuclear industry as well as ordinary citizens outside
could well become subject to background security checks, covert surveil-
lance, wiretapping, informers, and even emergency measures under martial
law ~ all justified by the need to safeguard plutonium.

Russell W. Ayres’s study of the legal ramifications of plutonium recycling
concludes: ‘With the passage of time and the increase in the quantity of
plutonium in existence will come pressure to eliminate the traditional
checks the courts and legislatures place on the activities of the executive
and to develop a powerful central authority better able to enforce strict
safeguards.” He avers that ‘once a quantity of plutonium had been stolen,
the case for literally turning the country upside down to get it back would
be overwhelming.’ Ayres anticipates and worries about the kinds of think-
ing that, I have argued, characterize inherently political technologies. It is
still true that, in a world in which human beings make and maintain
artificial systems, nothing is ‘required’ in an absolute sense. Nevertheless,
once a course of action is underway, once artifacts like nuclear power plants
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_have been built and put in operation, the kinds of reasoning that justify the
adaptation of social life to technjcal requirements pop up as spontaneously
a5 Tlowers in the spring. In Ayres’s words, ‘Once recycling begiis and the
risks of plutonium theft become real rather than hypothetical, the case for
governmental infringement of protected rights will seem compelling.”®
After a certain point, those who cannot accept the hard requirements and
imperatives will be dismissed as dreamers and fools.

The two varieties of interpretation I have outlined indicate how artifacts
can have political qualities. In the first instance we noticed ways in which
specific features in the design or arrangement of a device or system could
provide a convenient means of establishing patterns of power and authority
in a given setting. Technologies of this kind have a range of flexibility in the
dimensions of their material form. It is precisely because they are flexible
that their consequences for society must be understood with reference to
the social actors able to influence which designs and arrangements are
chosen. In the second instance we examined ways in which the intractable
properties of certain kinds of technology are strongly, perhaps unavoidably,
linked to particular institutionalized patterns of power and authority. Here,
the initial choice about whether or not to adopt something is decisive in
regard to its consequences. There are no alternative physical designs or
arrangements that would make a significant difference; there are, further-
more, no genuine possibilities for creative intervention by different social
systems — capitalist or socialist — that could change the intractability of the
entity or significantly alter the quality of its political effects.

To know which variety of interpretation is applicable in a given case is
often what is at stake in disputes, some of them passionate ones, about the
meaning of technology for how we live. I have argued a ‘both/and’ position
here, for it seems to me that both kinds of understanding are applicable in
different circumstances. Indeed, it can happen that within a particular
complex of technology - a system of communication or transportation, for
example — some aspects may be flexible in their possibilities for society,
while other aspects may be (for better or worse) completely intractable. The
two varieties of interpretation I have examined here can overlap and
intersect at many points.

These are, of course, issues on which people can disagree. Thus, some
proponents of energy from renewable resources now believe they have at
last discovered a set of intrinsically democratic, egalitarian, communitarian
technologies. In my best estimation, however, the social consequences of
building renewable energy systems will surely depend on the specific con-
figurations of both hardware and the social institutions created to bring
that energy to us. It may be that we will find ways to turn this silk purse into
a sow’s ear. By comparison, advocates of the further development of nuclear
power seem to believe that they are working on a rather flexible technology
whose adverse social effects can be fixed by changing the design parameters
of reactors and nuclear waste disposal systems. For reasons indicated above,
I believe them to be dead wrong in that faith. Yes, we may be able to manage
some of the ‘risks’ to public health and safety that nuclear power brings. But
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reasoning that justify the as society adapts to the more dangerous and apparently indelible features of
POp up as spontaneously ; ’ nuclear power, what will be the long-range toll in human freedom?
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