136 Technology and the Future

they can expect from others. The great generals are thoselfanziikiflr with Llhc pee :;

- : i ject i : this complex n
ive of the diers. The object is to make the tools o
spective of the foot sol¢ . : S 4
intuiti ot its denial. The reinventi

world an enhancement to intuition, n = e o
ip i 2 set; it will also introduce something new ;

ship is a two way street; it w e e

i ional science, and enhanced multimedia app .

cybernetics, computationa : e e
5 ] ientific i tions have simply been viewe q

too long such scientific innova \ b . oy

rerms to make life faster and more materially profitable without improving g
urposes or quality. ) . e

. Bpecause the historic strength of black leadcrshlp has been the E__dvoBcag; o

ues. it should use this skill to refine the interpretation of c];;bemztlcs. : r:;eemg fo;

: i i irection that goes beyond eng
black people can give a voice and direc B
ineering’ is way different and more people-oriente o
engineering's sake. In this way : STy —
the language of science. Such a

can emerge to complement one I e
i i the world of cybernetics has rep

with knowledge is what much of el e

i z | about how, but not enough abo y.
be lacking. It has known a great dea e
ipis i ysitione dd a high-touch of the world of hig 4

leadership is ideally positioned to a : . 1dof high-tech. By
i : d caring dimension that assures eq ;

high-touch we mean a personal an : o
af?urdabiliw, and applications for technology relevant to the disadvantaged

ments of society.

pTY

13.  Feminist Perspectives
on Technology

JUDY WAJCMAN

The study of the relationship between gender and technology has received increas-
ing attention in recent years as feminists (both scholars and activists) have become
concemed with the impact of new technology on women’s lives and work, while
“social constructivist” researchers on technology (see Chapter 3) have begun to
examine how women's 1oles have influenced the evolution of technologies. This
selection, “Feminist Perspectives on Technology” by Judy Wajeman, provides an
overview of this area of study.

In order to understand the relationship between women and technology, it is
important, first of all, to distinguish between science and technology and to be sen-
sitive to the different lajers of meaning of “technology.” Women have contributed to
the development of technology not just in terms of their conventional inventive
activity but in terms of other kinds of activities in which they have engaged, but
which may not have been recognized as “technological” in « gender-stereotyped
view of technology. The emerging sociology of technology lacks a gender dimension,
which Wajcman aims to provide both by the concepual analysis presented here
(and in her book, Feminism Confronts Technology, from which this essay is
taken), and by her own sociological research.

Judy Wajeman is a professor of sociology at the Research School of Social Sci-
ences at the Australian National University in Canberta. She has been a research
fellow at the Industrial Relations Research Unit at the University of Warwick in
England, where she studied the differing experiences of men and women who are
senior managers. She has been active in the women’s movement in both Britain and
Australia. In addition, she i coeditor, with Donald MacKenzie, of The Social
Shaping of Technology (1985).

FROM SCIENCE TO TECHNOLOGY

While there has been a growing interest in the relationship of science to society
over the last decade, there has been an even greater preoccupation with the rela-
tionship between technology and social change. Debate has raged over whether
the “white heat of technology” is radically transforming society and delivering us
into a postindustrial age. A major concern of feminists has been the impact of
new technology on women'’s lives, particularly on women’s work. The introduc-
tion of word processors into the office provided the focus for much early research.
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The recognition that housework was also work, albeit unpaid, led to studies on
how the increasing use of domestic technology in the home affected the time
spent on housework. The exploitation of Third World women as a source of
cheap labor for the manufacture of computer components has also been scruti-
nized. Most recently there has been a vigorous debate over developments in re-
productive technology and the implications for women'’s control over their fertility.

Throughout these debates there has been a tension between the view that
technology would liberate women — from unwanted pregnancy, from housework
and from routine paid work — and the obverse view that most new technologies
are destructive and oppressive to women. For example, in the early seventies,
Shulamith Firestone (1970) elaborated the view that developments in birth tech-
nology held the key to women’s liberation through removing from them the bur-
den of biological motherhood. Nowadays there is much more concern with the
negative implications of the new technologies, ironically most clearly reflected in
the highly charged debate over the new reproductive technologies.

A key issue here is whether the problem lies in men’s domination of technology,
or whether the technology is in some sense inherently patriarchal. If women were
in control, would they apply technology to more benign ends? In the following dis-
cussion on gender and technology, I will explore these and related questions.

An initial difficulty in considering the feminist commentary on technology
arises from its failure to distinguish between science and technology. Feminist
writing on science has often construed science purely as a form of knowledge, and
this assumption has been carried over into much of the feminist writing on tech-
nology. However just as science includes practices and institutions, as well as
knowledge, 5o too does technology. Indeed, it is even more clearly the case with
technology because technology is primarily about the creation of artifacts. This
points to the need for a different theoretical approach to the analysis of the gen-
der relations of technology from that being developed around science.

Perhaps this conflation of technology with science is not surprising given that
the sociology of scientific knowledge over the last ten years has contested the
idea of a noncontroversial distinction between science and technology. John
Staudenmaier (1985, pp. 83-120) comments that although the relationship
between science and technology has been a major theme in science and technol-
ogy studies, the discussion has been plagued by a welter of conflicting definitions
of the two basic terms. The only consensus to have emerged is that the way in
which the boundaries between science and technology are demarcated, and how
they are related to each other, change from one historical period to another.

In recent years, however, there has been a major reorientation of thinking
about the form of the relationship between science and technology. The model of
the science—technology relationship that enjoyed widespread acceptance over a
long period was the traditional hierarchical model, which treats technology as
applied science. This view that science discovers and technology applies this
knowledge in a routine, uncreative way is now in steep decline. “One thing which
practically any modern study of technological innovation suffices to show is that
far from applying, and hence depending upon, the culture of natural science,
technologists possess their own distinct cultural resources, which provide the
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principal basis for their innovative activity” (Bamnes and Edge, 1982, p. 149). Tech-
nologists build on, modify and extend existing technology but they do this by a
creative and imaginative process. And part of the received culture technologists
inherit in the course of solving their practical problems is nonverbal; nor can it be
conveyed adequately by the written word. Instead it is the individual practitioner
who transfers practical knowledge and competence to another. In short, the cur-
rent model of the science-technology relationship characterizes science and tech-
nology as distinguishable subcultures in an interactive symmetrical relationship.

Leaving aside the relationship between technology and science, it is most
important to recognize that the word “technology” has at least three different lay-
ers of meaning. Firstly, “technology” is a form of knowledge, as Staudenmaier
emphasizes.! Technological “things” are meaningless without the “know-how” to
use them, repair them, design them and make them. That know-how often can-
not be captured in words. It is visual, even tactile, rather than simply verbal or
mathematical. But it can also be systematized and taught, as in the various disci-
plines of engineering.

Few authors however would be content with this definition of technology as a
form of knowledge. “Technology” also refers to what people do as well as what
they know. An object such as a car or a vacuum cleaner is a technology, rather
than an arbitrary lump of-matter, because it forms part of a set of human activi-
ties. A computer without programs and programmers is simply a useless collec-
tion of bits of metal, plastic and silicon. “Steelmaking,” say, is a technology; but
this implies that the technology includes what steelworkers do, as well as the fur-
naces they use. So “technology” refers to human activities and practices. And
finally, at the most basic level, there is the “hardware” definition of technology, in
which it refers to sets of physical objects, for example, cars, lathes, vacuum clean-
ers and computers. .

In practice the technologies dealt with here cover all three aspects, and often it
is not useful to separate them further. My purpose isinot to attempt to refine a
definition. These different layers of meaning of “technology” are worth bearing in
mind in what follows.

The rest of this [essay] will review the theoretical literature on gender and
technology, which in many cases mirrors the debates about science outlined
above. However, feminist perspectives on technology are more recent and much
less theoretically developed than those that have been articulated in relation to
science. One clear indication of this is the preponderance of edited collections
that have been published in this area.? As with many such collections, the articles
do not share a consistent approach or cover the field in a comprehensive fashion.
Therefore I will be drawing out strands of argument from this literature rather
than presenting the material as coherent positions in a debate.

HIDDEN FROM HISTORY

To start with, feminists have pointed out the dearth of material on women and
technology, especially given the burgeoning scholarship in the field of technology
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studies. Even the most perceptive and humanistic works on the relationship
berween technology, culture and society rarely mention gender. Women's contri-
butions have by and large been left out of technological history. Contributions to
Technology and Culeure, the leading journal of the history of technology, provide
one accurate barometer of this. Joan Rothschild’s (1983, pp. xii—xiv) survey of
the journal for articles on the subject of women found only four in twenty-four
years of publishing. In a more recent book about the journal, Staudenmaier
(1985, p. 180) also notes the extraordinary bias in the journal towards male fig-
ures and the striking absence of a women's perspective. The history of technology
represents the prototype inventor as male. So, as in the history of science, an ini-
tial task of feminists has been to uncover and recover the women hidden from
history who have contributed to technological developments.

There is now evidence that during the industrial era, women invented or con-
tributed to the invention of such crucial machines as the cotton gin, the sewing
machine, the small electric motor, the McCormick reaper, and the Jacquard loom
(Stanley, 1992). This sort of historical scholarship often relies heavily on patent
records to recover women’s forgotten inventions. It has been noted that many
women’s inventions have been credited to their husbands because they actually
appear in patent records in their husbands’ name. This is explained in terms of
women’s limited property rights, as well as the general ridicule afforded women
inventors at that time (Pursell, 1981; Amram, 1984; Griffiths, 1985). Interest-
ingly, it may be that even the recovery of women inventors from patent records
seriously underestimates their contribution to technological development. In a
recent article on the role of patents, Christine MacLeod (1987) observes that
prior to 1700 patents were not primarily about the recording of the actual inven-
tor, but were instead sought in the name of financial backers.? Given this, it is
even less surprising that so few women’s names are to be found in patent records.

For all but a few exceptional women, creativity alone was not sufficient. In
order to participate in the inventive activity of the Industrial Revolution, capital
as well as ideas were necessary. It was only in 1882 that the Married Women's
Property Act gave English women legal possession and control of any personal
property independently of their husbands. Dot Griffiths (1985) argues that the
effect of this was to virtually exclude women from participation in the world of
the inventor—entrepreneur. At the same time women were being denied access to
education and specifically to the theoretical grounding in mathematics and
mechanics upon which so many of the inventions and innovation of the period
were based. As business activities expanded and were moved out of the home,
middle-class women were increasingly left to a life of enforced leisure. Soon the
appropriate education for girls became “accomplishments” such as embroidery
and music — accomplishments hardly conducive to participation in the world of
the inventor—entrepreneur. In the current period, there has been considerable
interest in the possible contributions that Ada Lady Lovelace, Grace Hopper and
other women may have made to the development of computing. Recent histories
of computer programming provide substantial evidence for the view that women
played a major part.*
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To fully comprehend women’s contributions to technological development,
however, a more radical approach may be necessary. For a start, the traditional
conception of technology too readily defines technology in terms of male activi-
ties. As I have pointed out above, the concept of technology is itself subject to
historical change, and different epochs and cultures had different names for what
we now think of as technology. A greater emphasis on women’s activities immedi-
ately suggests that females, and in particular black women, were among the first
technologists. After all, women were the main gatherers, processors and storers of
plant food from earliest human times onward. It was therefore logical that they
should be the ones to have invented the tools and methods involved in this work
such as the digging stick, the carrying sling, the reaping knife and sickle, pestles
and pounders. In this vein, Autumn Stanley (1992) illustrates women’s early
achievements in horticulture and agriculture, such as the hoe, the scratch plow,
grafting, hand pollination, and early irrigation.

If it were not for the male bias in most technology research, the significance of
these inventions would be acknowledged. As Ruth Schwartz Cowan notes:

The indices to the standard histories of technology . . . do not contain a single
reference, for example, to such a significant cultural artifact as the baby bottle.
Here is a simple implement . . . which has transformed a fundamental human
experience for vast numbers of infants and mothers, and been one of the more
controversial exports of Western technology to underdeveloped countries —
yet it finds no place in our histories of technology. (1979, p. 52)

There is important work to be done not only in identifying women inventors, but
also in discovering the origins and paths of development of “women’s sphere”
technologies that seem often to have been considered beneath notice.

A TECHNOLOGY BASED ON WOMEN’S VALUES!?

During the eighties, feminists have begun to focus on the gendered character of
technology itself. Rather than asking how women could be more equitably
treated within and by a neutral technology, many feminists now argue that West-
ern technology itself embodies patriarchal values. This parallels the way in which
the feminist critique of science evolved from asking the “woman question” in sci-
ence to asking the more radical “science question” in feminism. Technology, like
science, is seen as deeply implicated in the masculine project of the domination
and control of women and nature.’ Just as many feminists have argued for a sci-
ence based on women’s values, so too has there been a call for a technology based
on women's values. In Joan Rothschild’s (1983) preface to a collection on femi-
nist perspectives on technology, she says that: “Feminist analysis has sought to
show how the subjective, intuitive, and irrational can and do play a key role in
our science and technology.” Interestingly, she cites an important male figure in
the field, Lewis Mumford, to support her case. Mumford’s linking of subjective
impulses, life-generating forces and a female principle is consistent with such a
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feminist analysis, as is his endorsement of a more holistic view of culture and
technological developments.

Other male authors have also advocated a technology based on women’s val-
ues. Mike Cooley is a well-known critic of the current design of technological sys-
tems and he has done much to popularize the idea of human-centered
technologies. In Architect or Bee? (1980, p. 43) he argues that technological
change has “male values” built into it: “the values of the White Male Warrior,
admired for his strength and speed in eliminating the weak, conquering competi-
tors and ruling over vast armies of men who obey his every instruction. . . . Tech-
nological change is starved of the so-called female values such as intuition,
subjectivity, tenacity and compassion.” Cooley sees it as imperative that more
women become involved in science and technology to challenge and counteract
the built-in male values: that we cease placing the objective above the subjective,
the rational above the tacit, and the digital above analogical representation. In
The Culture of Technology. Arnold Pacey (1983) devotes an entire chapter to
“Women and Wider Values.” He outlines three contrasting sets of values
involved in the practice of technology-firstly, those stressing virtuosity, secondly,
economic values and thirdly, user or need-oriented values. Women exemplify this
third “responsible” orientation, according to Pacey, as they work with nature in
contrast to the male interest in construction and the conquest of nature.

Ironically the approach of these male authors is in some respects rather similar
to the eco-feminism that became popular among feminists in the eighties. This
marriage of ecology and feminism rests on the “female principle,” the notion that
women are closer to nature than men and that the technologies men have cre-
ated are based on the domination of nature in the same way that they seek to
dominate women. Eco-feminists concentrated on military technology and the
ecological effects of other modern technologies. According to them, these tech-
nologies are products of a patriarchal culture that “speaks violence at every level”
(Rothschild, 1983, p. 126). An early slogan of the feminist antimilitarist move-
ment, “Take the Toys from the Boys,” drew attention to the phallic symbolism in
the shape of missiles, However, an inevitable corollary of this stance seemed to be
the representation of women as inherently nurturing and pacifist. The problems
with this position have been outlined [here] in relation to science based on
women's essential values, We need to ask how women became associated with
these values. The answer involves examining the way in which the traditional
division of labor between women and men has generally restricted women to a
narrow range of experience concerned primarily with the private world of the
home and family.

Nevertheless, the strength of these arguments is that they go beyond the usual
conception of the problem as being women's exclusion from the processes of
innovation and from the acquisition of technical skills. Feminists have pointed to
all sorts of barriers — in social attitudes, girls’ education and the employment
policies of firms — to account for the imbalance in the number of women in engi-
neering. But rarely has the problem been identified as the way engireering has
been conceived and taught. In particular, the failure of liberal and equal opportu-
nity policies has led authors such as Cynthia Cockburn (1985) to ask whether
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women actively resist entering technology. Why have the women’s training ini-
tiatives designed to break men's monopoly of the building trades, engineering and
information technology not been more successful? Although schemes to channel
women into technical trades have been small scale, it is hard to escape the con-
clusion that women’s response has been tentative and perhaps ambivalent.

I share Cockburn’s view that this reluctance “to enter” is to do with the sex-
stereotyped definition of technology, as an activity appropriate for men. As with
science the very language of technology, its symbolism, is masculine. It is not sim-
ply a question of acquiring skills, because these skills are embedded in a culture of
masculinity that is largely coterminous with the culture of technology. Both at
school and in the workplace this culture is incompatible with femininity. There-
fore, to enter this world, to learn its language, women have first to forsake their
femininity.

TECHNOLOGY AND THE DIVISION OF LABOR

I will now turn to a more historical and sociological approach to the analysis of
gender and technology. This approach has built on some theoretical foundations
provided by contributors to the labor process debate of the 1970s. Justas the rad-
ical science movement had sought to expose the class character of science, these
writers attempted to extend the class analysis to technology. In doing so, they
were countering the theory of “technological determinism” that remains so wide-
spread.

According to this account, changes in technology are the most important
cause of social change. Technologies themselves are neutral and impinge on soci-
ety from the outside; the scientists and technicians who produce new technolo-
gies are seen to be independent of their social location and above sectional
interests. Labor process analysts were especially critical of a technicist version of
Marxism in which the development of technology and productivity is seen as the
motor force of history. This interpretation represented technology itself as
beyond class struggle.

With the publication of Harry Braverman'’s Labor and Monopoly Capital (1974),
there was a revival of interest in Marx’s contribution to the study of technology,
particularly in relation to work. Braverman restored Marx's critique of technol-
ogy and the division of labor to the center of his analysis of the process of capital-
ist development. The basic argument of the labor process literature thar
developed was that capitalis—worker relations are a major factor affecting the
technology of production within capitalism. Historical case studies of the evolu-
tion and introduction of particular technologies documented the way in which
they were deliberately designed to deskill and eliminate human labor® Rather
than technical inventions developing inexorably, machinery was used by the
owners and managers of capital as an important weapon in the battle for control
over production. So, like science, rechnology was understood to be the result of
capitalist social relations.

.
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This analysis provided a timely challenge to the notion of technological deter-
minism and, in its focus on the capitalist division of labor, it paved the way for
development of a more sophisticated analysis of gender relations and technology.
However, the labor process approach was gender-blind because it interpreted the
social relations of technology in exclusively class terms. Yet, as has been well
established by the socialist feminist current in this debate, the relations of pro-
duction are constructed as much out of gender divisions as class divisions. Recent
writings (Cockburn , 1983, 1985; Faulkner and Arnold, 1985; McNeil, 1987) in
this historical vein see women’s exclusion from technology as a consequence of
the gender division of labor and the male domination of skilled trades that devel-
oped under capitalism. In fact, some argue that prior to the Industrial Revolution
women had more opportunities to acquire technical skills, and that capitalist
technology has become more masculine than previous technologies.

[ have already described how, in the early phases of industrialization, women
were denied access to ownership of capital and access to education. Shifting the
focus, these authors show that the rigid pattern of gender divisions that devel-
oped within the working class in the context of the new industries laid the foun-
dation for the male dominance of technology. It was during this period that
manufacturing moved into factories, and home became separated from paid
work. The advent of powered machinery fundamentally challenged traditional
craft skills because tools were literally taken out of the hands of workers and com-
bined into machines. But as it had been men who on the whole had technical
skills in the period before the Industrial Revolution, they were in a unique posi-
tion to maintain a monopoly over the new skills created by the introduction of
machines.

Male craft workers could not prevent employers from drawing women into the
new spheres of production. So instead they organized to retain certain rights over
technology by actively resisting the entry of women to their trades. Women who
became industrial laborers found themselves working in what were considered to
be unskilled jobs for the lowest pay. “It is the most damning indictment of skilled
working-class men and their unions that they excluded women from membership
and prevented them gaining competences that could have secured them a decent
living” (Cockburn, 1985, p39). This gender division of labor within the factory
meant that the machinery was designed by men with men in mind, either by the
capitalist inventor or by skilled craftsmen. Industrial technology from its origins
thus reflects male power as well as capitalist domination.

The masculine culture of technology is fundamental to the way in which the
gender division of labor is still being reproduced today. By securing control of key
technologies, men are denying women the practical experience upon which
inventiveness depends. I noted earlier the degree to which technical knowledge
involves tacit, intuitive knowledge and “learning by doing.” New technology typ-
ically emerges not from sudden flashes of inspiration but from existing technol-
ogy, by a process of gradual modification to, and new combinations of, that
existing technology. Innovation is to some extent an imaginative process, but
that imagination lies largely in seeing ways in which existing devices can be
improved, and in extending the scope of techniques successful in one area into
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new areas. Therefore giving women access to formal technical knowledge alone
does not provide the resources necessary for invention. Experience of existing
technology is a precondition for the invention of new technology.

The nature of women'’s inventions, like that of men’s, is a function of time,
place and resources. Segregated at work and primarily confined to the private
sphere of household, women's experience has been severely restricted and there-
fore 5o too has their inventiveness. An interesting illustration of this point lies in
the fact that women who were employed in the munitions factories during the
First World War are on record as having redesigned the weaponry they were mak-
ing. Thus, given the opportunity, women have demonstrated their inventive
capacity in what now seems the most unlikely of contexts.

MISSING: THE GENDER DIMENSION IN THE SOCIOLOGY
OF TECHNOLOGY

The historical approach is an advance over essentialist positions that seek to base
a new technology on women'’s innate values. Women'’s profound alienation from
technology is accounted for in terms of the historical and cultural construction of
technology as masculine. I believe that women’s exclusion from, and rejection of,
technology is made more explicable by an analysis of technology as a culture that
expresses and consolidates relations among men. If technical competence is an
integral part of masculine gender identity, why should women be expected to
aspire to it?

Such an account of technology and gender relations, however, is still at a gen-
eral level.® There are few cases where feminists have really got inside the “black
box” of technology to do detailed empirical research, as some of the most recent
sociological literature has attempted. Over the last few years, a new sociology of
technology has emerged, which is studying the invention, development, stabiliza-
tion and diffusion of specific artifacts.% It is evident from this research that tech-
nology is not simply the product of rational technical imperatives. Rather,
political choices are embedded in the very design and selection of technology.

Technologies result from a series of specific decisions made by particular groups
of people in particular places at particular times for their own purposes. As such,
technologies bear the imprint of the people and social context in which they
developed. David Noble (1984, p. xiii) expresses this point succinctly as follows:
“Because of its very concreteness, people tend to confront technology as an irre-
ducible brute fact, a given, a first cause, rather than as hardened history, frozen
fragments of human and social endeavor.” Technological change is a process sub-
ject to struggles for control by different groups. As such, the outcomes depend
primarily on the distribution of power and resources within society.

There is now an extensive literature on the history of technology and the eco-
nomics of technological innovation. Labor historians and sociologists have inves-
tigated the relationship between social change and the shaping of production
processes in great detail and have also been concerned with the influence of tech-
nological form upon social relations. The sociological approach has moved away
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!’rom studying the individual inventor and from the notion that technological
innovation is a result of some inner technical logic. Rather, it attempts to show
the effects of social relations on technology that range from fostering or inhibiting
particular technologies, through influencing the choice between cotmpeting ath:
of technical development, to affecting the precise design characteristics of pl;rr_ic»
ular artifacts. Technological innovation now requires major investment and has
become a collective, institutionalized process. The evolution of a technology is
thus the functn'm of a complex set of technical, social, economic, and political
fallct'ors. An artifact may be looked on as the “congealed outcome of a set of nego-
tiations, compromises, conflicts, controversies and deals thar were put together
between opponents in rooms filled with smoke, lathes or computer terminals”
(Law, 1987, p. 406)

Because social groups have different interests and resources, the development
process brings out conflicts between different views of the technical requirements
of the device. Accordingly, the stability and form of artifacts depend on the
capacity and resources that the salient social groups can mobilize in the course of
the development process. Thus in the technology of production, economic and
social class interests often lie behind the development and adOptic;n of devices. In
Fhe case of‘military technology, the operation of bureaucratic and organizatio;mal
interests of state decision making will be identifiable. Growing attention is now
being given to the extent to which the state sponsorship of military rechnolo
shapes civilian technology. u

So far, however, little attention has been paid to the way in which technologi-
cal objects may be shaped by the operation of gender interests. This blindness to
gender issues is also indicative of a general problem with the methodolo
adopted by the new sociology of rechnology. Using a conventional notion of tecﬁ‘f
nology, these writers study the social groups that actively seck to influence the
form and direction of technological design. What they overlookl is the fact that
the absence of influence from certain groups may also be significant. For ther‘n
women's absence from observable conflict does not indicate that gender interest;
are being m_obili:e(L For a social theory of gender, however, the almost completz.:
exclusion of women from the technological community points to the need to take
account of the underlying structure of gender relations. Preferences for differ;n:
Fechnologies are shaped by a set of social arrangements that reflect men's power
in the wider society. The process of technological development is socially struc-
tured and culturally patterned by various social interests that lie outsicie the
immediate context of technological innovation.

More than ever before technological change impinges on every aspect of our
public and private lives, from the artificially cultivated food that we eat to the
increasingly sophisticated forms of communication we use. Yet, in common with
the labor process debate, the sociology of rechnology has ccr!u:entrated almost
exclusivs.'ly on the relations of paid production, focusing in particular on the earl
stages of product development. In doing so [it has] ignored the spheres of repro“-{
duction, consumption and the unpaid production that takes place in the home
By contrast, feminist analysis points us beyond the factory gates to see that tech:
nology is just as centrally involved in these spheres.
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Inevitably perhaps, feminist work in this area has so far raised as many ques-
tions as it has answered. Is technology valued because it is associated with mas-
culinity or is masculinity valued because of the association with technology? How
do we avoid the tautology that “technology is masculine because men do it"?
Why is women’s work undervalued? Is there such a thing as women's knowledge?
Is it different from “feminine intuition”? Can technology be reconstructed around
women's interests? These are the questions that abstract analysis has so far failed
to answer. The character of salient interests and social groups will differ depend-
ing on the particular empirical sites of technology being considered. Thus we
need to look in more concrete and historical detail at how, in specific areas of
work and personal life, gender relations influence the technological enter-
prise. . . . [In the book from which this excerpt is drawn I stress] that a gendered
approach to technology cannot be reduced to a view which treats technology as a
set of neutral artifacts manipulated by men in their own interests. While it is the
case that men dominate the scientific and technical institutions, it is perfectly
plausible that there will come a time when women are more fully represented in
these institutions without transforming the direction of technological develop-
ment. To cite just one instance, women are increasingly being recruited into the
American space-defense program but we do not hear their voices protesting
about its preoccupations. Nevertheless, gender relations are an integral con-
stituent of the social organization of these institutions and their projects. It is
impossible to divorce the gender relations that are expressed in, and shape tech-
nologies from, the wider social structures that create and maintain them. In
developing a theory of the gendered character of technology, we are inevitably in
danger of either adopting an essentialist position that sees technology as inhet-
ently patriarchal, or losing sight of the structure of gender relations through an
overemphasis on the historical variability of the categories of “women" and
“technology.” [My work seeks] to chart another course.

NOTES

1. Staudenmaier (1985, pp. 103-20) outlines four characteristics of technological knowl-
edge — scientific concepts, problematic data, engineering theory, and technological skill.

2. A good cross-section of this material can be found in Trescott (1979); Rothschild (1983);
Faulkner and Arnold (1985); McNeil (1987); Kramarae (1988), McNeil's book is particu-
larly useful as it contains a comprehensive bibliography; which is organized thematically.

3. MacLeod (1987) suggests that although George Ravenscroft is credited in the patent
records with being the *heroic” inventor of lead-crystal glass, he was rather the purchaser or
financier of another's invention. This study alerts us to the danger of assuming that patent
records have always represented the same thing.

4. For a biography of Lady Lovelace, which takes issue with the view of her as a major contrib-

utor to computer programming, see Stein (1985). However, both Kraft (1977) and more

recently Giordano (1988) have documented the exrensive participation of women in the
development of computer programming.

Technology as the domination of nature is also a central theme in the work of critical theo-

rists, such as Marcuse, for whom it is capitalist relations (rather than patriarchal relations)

that are built irito the very structure of technology. “Not only the application of technology
but technology itself is domination (of nature and men) — methodical, scientific, calculated,

wu
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calculating control. Specific purposes and interests of domination are not foisted upon tech-
nology ‘subsequently’ and from the outside; they enter the very construction of the techni-
cal apparatus” (Marcuse, 1968, pp. 223-4).

6. This point is elaborated in Chapter 2 of Feminism Confronts Technology. See also Part Two of
MacKenzie and Wajcman (1985) for a collection of these case studies.

7. Amram (1984) provides a selection of the patents granted to women during the First World
War.

8. Cockburn's (1983, 1985) work is one important exception discussed at greater length in
Chapter 2 of Feminism Confronts Technology.

9. For an introduction to this literature, see MacKenzie and Wajcman (1985); Bijker, Hughes
and Pinch (1987).
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