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Preface

Over the last two decades feminists have identified men’s monopoly
of technology as an important source of their power; women’s lack
of technological skills as an important element in our dependence on
men. From Women in Manual Trades, set up in the early 1970s to
train women in traditionally male skills, to the Women and Com-
puting courses of the 1980s, feminist groups and campaigns have
attempted to break men’s grip on technical expertise and to win greater
autonomy and technical competence for women. In the same period,
women’s efforts to control their own fertility have extended from
abortion and contraception to mobilizing around the new reproduc-
tive technologies. With dramatic advances in biotechnology and the
prospect of genetic engineering, women’s bodies have in some respects
become increasingly vulnerable to exploitation.

These and other political struggles around technology, and the dif-
ficulties they continue to confront, have opened up an exciting new
field in feminist scholarship. To date however, most contributions
to the debate on gender and technology have been of a somewhat
specialist character, focused on a particular type of technology. This
book represents an attempt at a more coherent approach, bringing
together under one theoretical framework a number of different sites
of technology. It is my intention both to explicate and to extend the
newly emerging feminist analysis.

Turning to social science debates about technology we find a pre-
occupation with the impact of technological change on society. Many
commentators, for example, claim we are in the midst of a microelec-
tronic revolution, which will cause a radically new form of society
to emerge. Regardless of their theoretical or political perspectives,
women rarely enter their field of vision. Feminists have worked to put
women and gender relations back into this frame, highlighting the
differential effects of technological change on women and men.
Although still largely concerned with ‘effects’, feminists also point
beyond the relations of paid production to a recognition that
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technology impinges on every aspect of our public and private lives.
While I will be engaging with these issues, I also intend to take the
analysis into less charted waters.

The technological determinism -implicit in much of both the
sociological and feminist literature on the impact of technology has
recently been subjected to criticism. The new sociology of technology
has turned the focus around to examine the social factors that shape
technological changes. Rather than only looking at the effects of tech-
nology on society, it also looks at the effects of society on technology.

The Social Shaping of Technology (1985), which I co-edited with
Donald MacKenzie, was part of this project. As an edited collection,
that book was to some extent deficient in its treatment of gender
issues, reflecting the state of knowledge at that time. This book is
motivated by a desire to redress the balance, exploring in more depth
women’s relationship to and experience of technology. Rather than
providing a comprehensive revigw of the now burgeoning literature
in this area, I have selected research which can best exemplify the cen-
trality of gender relations to the social shaping approach.

I have not attempted to encompass here all forms of technology.
I have not, for example, dealt with the technologies of surveiilance
and political control, nor with energy technology. Various aspects
of information and communication technologies have also been
excluded. I have chosen to concentrate on advanced industrial
societies, and the book has few references to the major issues con-
cerning technology in the Third World. There is now an extensive
literature on how technology transfer to the Third World has a power-
ful tendency to reinforce male dominance.' In the end, the sheer
scope of the topic prohibited its inclusion.

The book begins with an overview of feminist theories of science
and technology. In this first chapter, I argue that the feminist critique
of science cannot simply be translated into a feminist perspective on
technology. Although useful parallels can be drawn, technology needs
to be understood as more than applied science. The following chapters
have a less abstract focus and are organized around substantive areas
of technology. Each chapter begins by looking at the impact of tech-
nological change on sexual divisions and goes on to develop the argu-
ment that technology itself is gendered.?

Chapter 2 assesses the impact of production technologies on sexual
divisions ‘in the sphere of paid work. It then looks at the extent to
which these divisions, and gender relations in the workplace, them-
selves profoundly affect the direction and pace of technological
change.
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Perhaps it is the new technologies of human biological reproduction
that have been most vigorously contested, both intellectually and
politically, by feminists in recent years. Chapter 3 explores the argu-
ments, placing them in the wider context of the growing supremacy
of technology in Western medicine.

There is now a substantial body of feminist writing on domestic
technologies and their bearing on housework. Chapter 4 examines this
research in conjunction with more mainstream (malestream) socio-
logical theories regarding the impact of technologies on the ‘post-
industrial’ home.

Chapter 5 deals with the built environment. The first section con-
siders the design of houses and their urban location. I argue that
sexual divisions are literally built into houses and indeed into the
whole structure of the urban system. The last section scrutinises trans-
port technology and demonstrates how women in particular have been
disadvantaged by the design of cities around the automobile.

Picking up on issues from the previous four chapters, chapter 6
presents an analysis of technology as a masculine culture. I argue that
the close affinity between technology and the dominant ideology of
masculinity itself shapes the production and use of particular techno-
logies. The correspondingly tenuous nature of women’s relationship
to this technical culture is the subject of the second part of the chapter.

In the conclusion, I hope to convince the reader that a recognition
of the profoundly gendered character of technology need not lead to
political pessimism or total rejection of existing technologies. The
argument that women’s relationship to technology is a contradictory
one, combined with the realization that technology is itself a social
construct, opens up fresh possibilities for feminist scholarship and
action.

NOTES

I For an introduction to this literature, see McNeil’s (1987, pp. 227-9)
bibliography on ‘Development, The “Third World” and Technology’. See
also Ahmed (1985).

2 Throughout this book I use the term ‘sex’ and ‘gender’ interchangeably.
This is symptomatic of the blurred boundaries that mark the distinction
between what is construed as ‘natural’ and what is construed as ‘social’.

1

Feminist Critiques of Science

and Technology

Writing in 1844 about relations between men and women,.Marx said
that ‘[i]t is possible to judge from this relationship the entire ‘le\./el of
development of mankind’ (1975, p. 347). More commonly it is the
level of scientific and technological development that is taken as the
index of a society’s advancement. Our icons of progress are drawn
from science, technology and ‘miedicine; we revere that which is
defined as ‘rational’ as distinct from that which is judged ‘emotional’.
As we approach the twenty-first century however we are no longer
sure whether science and technology are the solution to world prob-
lems, such as environmental degradation, unemployment and war, or
the cause of them. It is not surprising therefore that the relationship
between science and society is currently being subjected to profound
and urgent questioning. .

The development of a feminist perspective on the history and ph}lo—
sophy of science is a relatively recent endeavour. Although this field
is still quite small and by no means coherent, it has attracted more
theoretical debate than the related subject of gender and technology.
It will become apparent in what follows, however, that feminists
pursued similar lines of argument when they turned thei.r gttention
from science to technology. 1 will therefore start by examining some
approaches to the issue of gender and science, before moving on to
look at technology.

The Sexual Politics of Science

The interest in gender and science arose out of the contemporary
women’s movement and a general concern for women’s position in th'e
professions. Practising feminist scientists have questioncfl the histori-
cal and sociological relationships between gender and science at least
since the early 1970s. The publication of biographical studies of great
women scientists served as a useful corrective to mainstream histories
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of science in demonstrating that women have in fact made important
contributions to scientific endeavour. The biographies of Rosalind
Franklin and Barbara McClintock, by Anne Sayre (1975) and Evelyn
Fox Keller (1983) respectively, are probably the best known examples.
.Recovering the history of women’s achievements has now become an
integral part of feminist scholarship in a wide range of disciplines.
Howeve.r, as the extent and intransigent quality of women’s exclusion
from science became more apparent, the approach gradually shifted
from looking at exceptional women to examining the general patterns
of women’s participation.

There is now considerable evidence of the ways in which women
have achieved only limited access to scientific institutions, and of the
current status of women within the scientific profession. Many studies
?xave identified the structural barriers to women’s participation, look-
ing at sex discrimination in employment and the kind of socialization
and efiucation that girls receive which have channelled them aWay from
studying ma}thematics and science. Explaining the under-representation
qf women in science education, laboratories and scientific publica-
tions, this research correctly criticises the construction and character
of feminine identity and behaviour encouraged by our culture.

However these authors mainly pose the solution in terms of getting
more women to enter science - seeing the issue as one of access to
education and employment. Rather than questioning science itself
such studies assume that science is a noble profession and a worths;
pursuit and that if girls were given the right opportunities and encour-
agement they would gladly become scientists in proportion to their
npmbe}'s in the population. It follows that remedying the current defi-
ciency is seen as a problem which a combination of different socializa-
tion. processes and equal opportunity policies would overcome.

This approach, as Sandra Harding (1986) and others have pointed
o_ut, locates the problem in women (their socialization, their aspira-
nons. and values) and does not ask the broader questions of whether
and in what way science and its institutions could be reshaped to
accommodate women. The equal opportunity recommendations,
moreover, ask women to exchange major aspects of their gender iden-
tity for a masculine version without prescribing a similar ‘degendering’
process for men. For example, the current career structure for a pro-
fessional scientist dictates long unbroken periods of intensive study
and research which simply do not allow for childcare and domestic
responsibilities. In order to succeed women would have to model them-
selves on men who have traditionally avoided such commitments. The
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-equal opportunities strategy has had limited success precisely because
it fails to challenge the division of labour by gender in the wider

society. The cultural stereotype of science as inextricably linked with
masculinity is also crucial in explaining the small number of women

-in science. If science is seen as an activity appropriate for men, then
it is hardly surprising that girls usually do not want to develop the

skills and behaviours considered necessary for success in science.
.- 'When feminists first turned their attention to science itself, the

.problem was conceived as one of the uses and abuses to which science

has been put by men. Feminists have highlighted the way in which
biology has been used to make a powerful case for biologically deter-
mined sex roles. Biology has been central to the promotion of a view
of women’s nature as different and inferior, making her naturally
incapable of carrying out scientific work. For example, sex differences
in visual-spatial skills are said to explain why there are so many more
male scientists. In confronting biological determinists, many
feminists inquired as to how and why the study of sex differences had
become a priority of scientific investigation. They set out to demon-
strate that biological inquiry, and indeed Western science as a whole,
were consistently shaped by masculine biases. This bias is evident,
they argued, not only in the definition of what counts as a scientific
problem but also.in the interpretations of research. It followed that
science could not be genuinely objective until the masculine bias was
eliminated. As we shall see below, this approach leaves unchallenged
the existing methodological norms of scientific inquiry and identifies
only bad science and not science-as-usual as the problem.

- The radical political movements of the late 1960s and early 1970s
also began with the question of the use and abuse of science. In their
campaigns against an abused, militarized, and polluting science they
argued that science was directed towards profit and warfare. Initially
science itself was seen as neutral or value-free and useful as long as
it was in the hands of those working for a just society. Gradually,
however, the radical science movement developed a Marxist analysis
of the class character of science and its links with capitalist methods
of production. A revived political economy of science began to argue
that the growth and nature of modern science was related to the needs
of capitalist society. Increasingly tied to the state-and industry, science
had become directed towards domination. The ideology of science as
neutral was seen as having a specific historical development. One of
the most characteristic formulations of this position, associated with
the radical science movement, was that ‘science is social relations’.
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The point was that the distinction between science and ideology could
not be sustained because the dominant social relations of society at
large are constitutive of science.

During this same period a radical shift took place in the history,
philosophy and sociology of science, which added weight to the view
that science could no lenger be understood simply as the discovery of
reality. Thomas Kuhn’s The Structure of Scientific Revolutions (1970)
marked the beginning of what was to become a major new field of
study known as the sociology of scientific knowledge.! Its central
premise is that scientific knowledge, like all other forms of know-
ledge, is affected at the most profound level by the society in which
it is conducted.

Much research has examined the circumstances in which scientists
actually produce scientific knowledge and has demonstrated how
social interests shape this knowledge. Studies provide many instances
of scientific theories drawing models and images from the wider
society. It has also been demonstrated that social and political con-
siderations enter into scientists’ evaluations of the truth or falsity of
different theories. Even what is considered as ‘fact’, established by
experiment and observation, is social. Different groups of scientists
in different circumstances have produced radically different ‘facts’.
Numerous historical and contemporary studies of science, and the
social processes through which inquiry proceeds, highlight the social
aspects of scientific knowledge.

Despite the advances that were made through the critique of science
in the 1970s, gender-conscious accounts were rare. The social studies
of natural science systematically avoided examining the relationship
between gender and science in either its historical or sociological
dimensions. Similarly, the radical science movement focused almost
exclusively on the capitalist nature of science ignoring the relationship
of science to patriarchy. In short, gender did not figure as an analy-
tical tool in either of these accounts of science.

It is only during the last decade with writers such as Carolyn
Merchant (1980), Elizabeth Fee (1981), Evelyn Fox Keller (1985),
Brian Easlea (1981), Nancy Hartsock (1983), Hilary Rose (1983) and
Ludmilla Jordanova (1980) that Western science has been labelled as
inherently patriarchal.? As Sandra Harding (1986) expresses it,
feminist criticisms of science had evolved from asking the ‘woman
question’ in science to asking the more radical ‘science question’ in
feminism. Rather than asking how women can be more equitably
treated within and by science, they ask ‘how a science apparently so
deeply involved in distinctively masculine projects can possibly be
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used for emancipatory ends’ (p. 29). It is therefore time to consider

the main feminist critiques of science itself.

Scientific Knowledge as Patriarchal Knowledge

The concern with a gender analysis of scientific knowledge can t?e
traced back to the women’s health movement that developed in Britain

‘and America during the 1970s. Regaining knowledge and control over

women’s bodies - their sexuality and fertility - was seen as crucial to
women’s liberation. Campaigns for improved birth control and abor-
tion rights were central to the early period of second-wave feminism.
There was a growing disenchantment with male medical theories and
practices. The growth and consolidation of male expertise at the
expense of both women’s health and women’s healing skills was the
theme of an American study, Witches, Midwives and Nurses: A
History of Women Healers (Ehrenreich and English, 1976). This
documented how the growth and professionalization of male-
dominated medicine had led to the marginalization of female health
workers. At the same time, critiques of psychiatry and the treatment
of women’s depression as pathological were being expounded. Asking
why the incidence of mental illness should be higher among women
than men, feminists exposed the sexist bias in medical definitions of
mental health and illness. Implicit in these analyses was a conviction
that women could develop new kinds of knowledge and skills, drawing
on their own experience and needs. The insights of the radical science
movement contributed to the view of medical science as a repository
of patriarchal values.

If medical scientific knowledge is patriarchal, then what about the
rest of science? As Maureen McNeil (1987) points out, it was a short
step to the emergence of a new feminist politics about scientific know-
ledge in general. Some feminists re-examined the Scientific Revolu-
tion of the sixteenth and seventeenth centuries, arguing that the
science which emerged was fundamentally based on the masculine
projects of reason and objectivity. They characterized the conceptual
dichotomizing central to scientific thought and to Western philosophy
in general, as distinctly masculine. Culture vs. nature, mind vs. body,
reason vs. emotion, objectivity vs. subjectivity, the public realm vs.
the private realm - in each dichotomy the former must dominate
the latter and the latter in each case seems to be systematically
associated with the feminine. The general issue of whether conceptual
dichotomizing is itself distinctly masculine or part of the Western
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philosophical tradition is beyond the scope of this book.} My con-
cern is with the way dualistic gender metaphors such as those used
above reveal the underlying social meanings in purportedly value-
neutral scientific thought.

There has been a growing awareness of the use of female metaphors
for nature and natural metaphors for women. An examination of the
texts of science highlights the correspondence between the way men
treated women in particular historical periods and the way they used
nature. Some feminist historians have focused on the rape and torture
metaphors in.the writings of Sir Francis Bacon and the other fathers
of modern science. Merchant (1980) argues that during the fifteenth
to seventeenth centuries in Europe both nature and scientific inquiry
were conceptualized in ways modelled on men’s most violent and
misogynous relationships to women and this modelling has contri-
buted to the distinctive gender symbolism of the subsequent scientific
world view.

!Eighteenth and nineteenth century biomedical science in France and
‘Bntam _deployed simi{ar gender symbolism to conceptualize nature:

. science and medicine as activities were associated with sexual

metaphors which were clearly expressed in designating nature as a
woman to be unveiled, unclothed and penetrated by masculine science’
o o,r.danova.t, 1980, p. 45). Anatomically, males were depicted as repre-
senting active agents and females as passive objects of male agency.
‘From' her study Jordanova concludes that biomedical science
mtepsf.xfied the cultural association of nature with passive, objectified
fequpmity and of culture with active, objectifying masculinity. This
§tnkmgly gendered imagery of nature and of scientific inquiry is not
just an histtorical relic, as these same dichotomies and metaphors can
be found in contemporary writing on science. As Harding asks, is it
any wonder that women are not an enthusiastic audience for these
interpretations?

‘ .Ratper than pointing to the negative consequences of women’s iden-
tgffcatfon with the natural realm, some feminists celebrate the iden-
txfxcatlop of woman and nature. This finds political expression in the
e.co-femmism of the eighties which suggests that women must and will
liberate the earth because they are more in tune with nature. For them
women’s involvement in the ecology and peace movements was evi:
dence of this special bond. As Susan Griffin expressed it: ‘those of
us who are born female are often less severely alienated from nature
than are most men’ (1983, p.1). Women’s biological capacity for
mo‘therhood was seen as connected to an innate selflessness born of
their responsibility for ensuring the continuity of life. Nurturing and
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«caring instincts are essential to the fulfilment of this responsibility.
nversely, men’s inability to give birth has made them disrespectful
human and natural life, resulting in wars agd ecological disasters.
m this perspective, a new feminist science would embrace feminine
ituition and subjectivity and end the ruthless exploitation of natural
sources. Rejecting patriarchal science, this vision celebrates female
alues as virtues and endorses the close relationship between women’s
lies, women’s culture and the natural order.

“While eco-feminism sees women’s values as having a biological
asis, another approach to the question of women and science has
been informed by psychoanalysis. The object-relations school of
hought has been particularly influential in the feminist concep-
tualizations of science. This theory describes the mechanisms through
which adult women and men come to model themselves and their
‘relation to the world in different ways. To acquire his masculine
identity the boy must both rejeet and deny his former dependencies,
attachment and identification with the mother. The resulting conflicts
in men over masculinity create a psychology of male dominance.

Using this theory Keller argues that girls and boys have different
cognitive skills. As the male distinguishes himself from the mother,
he also learns to differentiate sharply between subject and object,
between himself and others. According to Keller, as scientists are men
this male mind set, obsessed with detachment and mastery, has been
written into the norms and methods of modern science. A radically
different scientific method is described by Keller (1983) in her influen-
tial biography of Barbara McClintock. A Nobel prize-winning
geneticist, McClintock is described as a scientist who merged subject
and object in her ‘feeling for the organism’ and whose work was
imbued with a holistic understanding of, and reverence for, nature.
According to Keller, this woman’s work provides us with ‘a glimpse
of what a gender-free science might look like’ by combining masculine
and feminine characteristics. Rather than celebrating a woman-
centred science as do the eco-feminists, this project insists on the
possibility of a gender-neutral science produced by androgynous
individuals.*

While emphatically rejecting the possibility of a neutral objective
science, other feminist writers have shared a concern with the exclu-
sion of woman-centred values from science. However, they attribute
such values not to the individual psyche but to a socially and histori-
cally constructed gender division of labour. They trace the way in
which, as the spheres of public and private life became increasingly
separated during the course of the eighteenth century, women became
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confingd to the private sphere of hearth and home. Skills such as
reasoning and objectivity became associated with public life, and
feeling and subjectivity with private life. These dichotomies have
become historically associated with the development of distinctive
feminine and masculine worldviews.

In a well-known article, Rose (1983) locates herself within the
radical spience tradition and endorses the Marxist characterization of
pourgems science as a form of alienated and abstract knowledge. It
is the division of mental and manual labour, integral to capitalist pro-
duction, which gives rise to this form of knowledge. Rose takes issue
with this tradition however for its failure to question the impact of
th; gender division of labour on science. The focus of the radical
science critique on the relations of production to the exclusion of
reproduction negates women'’s experience, which in turn impoverishes
science. Science has been denied the input of women’s experience of
the caring, emotionally demanding labour which has been assigned
exclusively to women. According to Rose, a feminist science would
need to encompass this emotional domain and thereby fuse subjective
and objective ways of knowing the world. It would thus be a more
comp.lete, truer knowledge because it is based on women’s ‘shared
experience of oppression’. Rose concludes that the reunification of
‘hand, brain and heart’ would foster a new form of science, enabling
humanity to live in harmony with nature.

A Science Based on Women's Values?

These debates about science mirror the more general preoccupations
that have engaged feminists over the last two decades. Much early
second-wave feminism was of a liberal cast, demanding access for
women within existing power structures, such as science. In principle,
equghty could be achieved by breaking down gender stereotypes:
for instance by giving girls better training and more varied role
m_ode_:ls,. and by introducing equal opportunity programmes and anti-
discrimination legislation. Such feminist writing focused on gender
stereotypes and customary expectations, and denied the existence of
any fundamental sex differences between women and men. This first
approach, liberal feminism, was based on an empiricist view of science
as (gender) neutral. Sexism and androcentrism were therefore con-
cel_ve'd of as social biases correctable by stricter adherence to the
existing methodological norms of scientific inquiry. I would argue
that the limitations of this approach have been made apparent by the
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sociology of scientific knowledge and the profound critique of empiri-
cism that has occurred in the last few decades.

By the late 1970s however a new form of radical feminism, or
cultural feminism as it is known in North America, had emerged
« hichexalted femininity for its own sake. These writers emphasize
gender difference and celebrate what they see as specifically feminine,
such as women’s greater humanism, pacifism, nurturance and spirit-
‘'ual development. Some of these authors abandoned the idea that what
was ‘specifically feminine’ was socially produced and notions of
“ineradicable difference have flourished.

" This return to an emphasis on natural or psychological gender dif-
ference is a common thread in many of the feminist views of science.
They promote women’s values as an essential aspect of human expe-
rience and seek a new vision of science that would incorporate these
values. At this juncture therefore, I think it appropriate to point to
some fundamental problems with the general assertion of a science
based on women’s values.

" Essentialism, or the assertion of fixed, unified and opposed female
and male natures has been subjected to a variety of thorough
critiques.’ The first thing that must be said is that the values being
‘ascribed to women originate in the historical subordination of
‘women. The belief in the unchanging nature of women, and their
‘association with procreation, nurturance, warmth and creativity, lies
at the very heart of traditional and oppressive conceptions of
womanhood. ‘Women value nurturance, warmth and security, or at
least we believe we ought to, precisely because of, not in spite of, the
meanings, culture and social relations of a world where men are more
powerful than women’ (Segal, 1987, p. 34). It is important to see how
‘women came to value nurturance and how nurturance, associated
‘with motherhood, came to be culturally defined as feminine within
‘male-dominated culture. Rather than asserting some inner essence of
womanhood as an ahistorical category, we need to recognize the ways
in which both ‘masculinity’ and ‘femininity’ are socially constructed
and are in fact constantly under reconstruction.

Secondly, the idea of ‘nature’ is itself culturally constructed. Con-
ceptions of the ‘natural’ have changed radically throughout human
history. As anthropologists like Marilyn Strathern and others have
pointed out, ‘no single meaning can in fact be given to nature or
culture in Western thought; there is no consistent dichotomy, only a
matrix of contrasts’ (Strathern, 1980, p. 177). These feminist anthro-
pologists have questioned the claim that in all societies masculinity is
associated with culture and femininity with nature. Moreover, they
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argue that there is no behaviour or meaning which is universally and
cross-culturally associated with either masculinity or femininity.
What is considered masculine in some societies is considered feminine
or gender-neutral in others and vice versa. Indeed, they suggest that
even where the nature/culture dichotomy exists, we must not assume
that the Western terms ‘nature’ and ‘culture’ are adequate or reason-
able translations of the categories other cultures perceive. The histori-
cal research by Merchant and Jordanova referred to above also points
to the historical specificity of these gender metaphors. As Harding
says: ‘the effect of these studies is to challenge the universality of the
particular dichotomized set of social behaviors and meanings asso-
ciated with masculinity and femininity in Western culture’ (Harding,
1986, p. 129).

If we look at other cultures such as those of African and Aboriginal
peoples, we find concepts of nature quite different from dominant
European ones. Their world views posit a more harmonious rela-
tionship between mankind and the living universe of nature which
strikingly parallels what is claimed to be a distinctively feminine world
view. And what the African and Aboriginal world views designate as
European is similar to what feminists designate as masculine. Even
within the traditions of Western philosophy there are schools of
thought which claim these values for themselves. Karl Mannheim
(1953) describes romantic-conservatism as an anti-atomistic style of
thinking which advocates holism, organic unity, and the qualitative
rather than the quantitative as the preferred style of thought. Once
more it is difficult to claim that a holistic approach in harmony with
nature is specific to gender.

These arguments cast serious doubt on the projects for a feminist
science presented above. Once it is recognized that ‘masculinity’ and
‘femininity’, as well as the idea of ‘nature’, are changing cultural cate-
gories then it no longer makes sense to base a science on feminine
intuition rooted in nature. Authors like Keller, Rose and Hartsock
also call for a science which incorporates women’s values, although
they expressly dissociate themselves from this radical feminist essen-
tialism. Harding groups these authors under the label of the ‘femninist
standpoint epistemology’. This proposal argues that ‘men’s domi-
nating position in social life results in partial and perverse understand-
ings, whereas women’s subjugated position provides the possibility of
more complete and less perverse understandings’ (Harding, 1986,
p- 26). These feminist critiques of science ground a distinctive feminist
science in the universal features of women’s experience. Nevertheless,
they all hover near the edge of biologism. Like the radical feminists,
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they endorse versions of a science based on subjectivity, intuition,
holism and harmony. While Rose and Hartsock in particular base
their materialist analyses on the gender divisign of labour, they fail
totake fully into account that ‘nature’ is not a fixed category and that
he'division of labour is not unchanging. Therefore women’s subjec-
vity, caring, holism and harmony, to which they appeal, cannot be
universal aspects of women’s experience. Their identification between
women’s caring labour and the new values to be incorporated into
ience cannot be construed as fixed or in any way as arising ‘naturally’.
One attempt to overcome the limitations of the ‘standpqint
approach’ is the critique of a feminist science from the point of view
of feminist postmodernism or deconstructionism. Harding has cor-
rectly warned that the feminine qualities celebrated by feminists dp
not accurately reflect the social experience of all women as thglr
experience is divided by class, race and culture. If a new ferpimst
. science is to be created from-the:standpoint of women’s experience,
'should there be a feminist science based on the experience of ‘Black
‘women, Asian women, Native American women, working-class
‘women, lesbian women?’ Taking her cue from feminist post-
modernism, Harding argues that the problem with feminist stand-
‘point epistemologies is that they assume that there is a s?ngle
‘privileged position from which science can be evaluated. There is no
‘woman’ to whose social experience the feminist empiricist and stand-
‘point approaches can appeal; there are instead the ‘fractured identiti_es
‘'of women’. This approach is useful in that it takes account of the dif-
‘ferences between and within individuals, and highlights the tension
‘between a unitary and a fragmented conceptualization of the voice of
feminism.

However the fact that there are class, race and cultural differences
between women and between men does not mean that gender dif-
ference is ‘either theoretically unimportant or politically irrelevant’
(Harding, 1986, p. 18). In virtually every culture, gender difference
is fundamental to social organization and personal identity. Qualities
associated with manliness are almost everywhere more highly
regarded than those thought of as womanly. Women have in common
the fact that they have been marginalized from every powerful insti-
tution of our society, especially from scientific institutions. This
acknowledgement of the universality of women’s subordination is not
incompatible with a recognition of the specific and variable forms of
this subordination. Different groups of women have different needs
and interests.

I share McNeil’s (1987) view that rationality and intuition must
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themselves be seen as historically specific social products and that we
should engage in social practices to redefine them. Her essay expresses
well the spurious dilemma facing those feminists who feel forced to
choose between scientific rationality or feminine intuition.® Further-
more, it is important to stress that the basis of men’s power is not
simply a product of the ideas we hold and the language we use, but
of all the social practices that give men authority over women. Ideas
are mediations of social relations and to transform them we need to
transform the fundamental character of scientific institutions in
contemporary society and the forms of political power that science
bestows on specific social groups.

It may be that the search for the most appropriate feminist
epistemology, however philosophically sophisticated (as Harding
indeed is), is misdirected. The more philosophically oriented feminist
work on science suffers from the problem of dealing with ideas
divorced from social practices. Indeed, as amply shown by these
authors, statements of ‘The Scientific Method’ do typically contain
male visions of what it is to know and what the world is really like.
Scientific practice is in no sense determined by statements of method.
The latter are better seen as political pronouncements, as legitima-
tions, rather than as descriptions of what scientists actually do. They
serve to say something about the place of science in the wider society,
or to bolster a more scientific speciality or discipline against its com-
petitors (Richards and Schuster, 1989).7

It is in this light that we should see attempts to spell out a speci-
fically feminist scientific method. They are politically useful in that
they turn the feminist spotlight on the content of scientific knowledge
instead of simply highlighting questions of recruitment to science. We
need to be cautious in presuming that the adoption of a ‘feminist’
scientific method would lead to differences in scientific practice with-
out a thoroughgoing change in the relations of power within science.
The danger is that what might parade as feminist science would simply
amount to the same scientific practice by another name.

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 preoc-
cupation with the relationship between technology and social change.
Debate has raged over whether the ‘white heat of technology’ is
radically transforming society and delivering us into a post-industrial
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age. A major concern of feminists has been the impact of new tech-
ology on women’s lives, particularly on women’s work. The intro-
jon of word processors into the office pgovided the focus for
uch early research. The recognition that housework was also work,
it unpaid, led to studies on how the increasing use of domestic
nology in the home affected the time spent on housework. The
ploitation of Third World women as a source of cheap labour for
the-manufacture of computer components has also been scrutinized.
ost recently there has been a vigorous debate over developments in
reproductive technology and the implications for women’s control
over their fertility.
- Throughout these debates there has been a tension between the view
at technology would liberate women - from unwanted pregnancy,
from housework and from routine paid work - and the obverse view
at most new technologies.are destructive and oppressive to women.
For example, in the early seventies, Shulamith Firestone (1970)
laborated the view that developments in birth technology held the key
to. women’s liberation through removing from them the burden of
iological 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 reproduc-
* tive 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 discussion on gender and tech-
nology, 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 technology. However just
as science includes practices and institutions, as well as knowledge,
so too does technology. Indeed, it is even more clearly the case with
technology because technology is primarily about the creation of
artefacts. This points to the need for a different theoretical approach
to the analysis of the gender 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 non-controversial distinction between
science and technology. John Staudenmaier (1985, pp.83-120)
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comments that although the relationship between science and techno-
logy has been a major theme in science and technology 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 re-orientation of
thinking about the form of the relationship between science and
technology. The model of the science-technology relationship which
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 principal basis for their innovative
activity’ (Barnes and ‘Edge, 1982, p. 149). Technologists build ‘on,
modify and extend existing technology but they do this by a creative
and -imaginative process. And part of the received culture techno-
logists inherit in the course of solving their practical problems‘is'non-
verbal; 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 current model of the science-
technology relationship characterizes science and technology as distin-
guishable sub-cultures 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 layers 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 cannot be captured in
words. It is visual, even tactile, rather than simply verbal or mathe-
matical. But it can also be systematized and taught, as in the various
disciplines of engineering. S

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 activities. A computer
without programs and programmers is simply a useless collection of
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bits-of metal, plastic and silicon. ‘Steelmaking’, say, is a technology:
this implies that the technology includes what steelworkers c.!o',‘as
11:as the furnaces they use. So ‘technology’ refers to human activities
ractices. And finally, at the most basic level, there is the ‘hard-
are’ definition of technology, in which it refers to sets of physical
ébts, for example, cars, lathes, vacuum cleaners and computers.
 practice the technologies dealt with in this book cover all three
cts, and often it is not useful to separate them further. My
rpb,se is not to attempt to refine a definition. These' different layers
eaning of ‘technology’ are worth bearing in mind in what follows.
he rest of this-chapter will review the theoretical literature on
wder and technology, which in many cases mirrors the debates about
ence outlined above. However, feminist perspectives on technology
' ’mor,e recent and much less theoretically developed than those
1ich have been articulatediin relation to science. One clear indication
of this is the preponderance-ofiedited collections which have been
blished in this area.® As with many such collections, the articles
do not share a consistent approach or cover the field in a compre-
hensive fashion. Therefore I will be drawing out strands of argument
rom this literature rather than presenting the material as coherent
positions in a debate.

_Hidden from History

-start with, feminists have pointed out the dearth of material on
“women and technology, especially given the burgeoning scholarship
4n:-the field -of technology studies. Even the most perceptive and
humanistic works on the relationship between technology, culture
‘and-society rarely mention gender. Women’s contributions have by and
- Jarge been. left out of technological history. Contributions to Tech-
nology and Culture, the leading journal of the history of t.echnology,
_provide one accurate barometer of this. Joan Roths:chxld’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 (ibid., p. 180) also notes t‘he
extzaordinary bias in the journal towards male figures and the strik-
ing absence of a women’s perspective. The history of technology
represents the prototype inventor as male. So, as in the history of
science, an initial task of feminists has been to uncover and recover the
women hidden from history who have contributed to technological

developments.
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There is now evidence that during the industrial era, women
invented or contributed 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, forthcoming).
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). Interestingly, it may
be that even the recovery of women inventors from patent records
seriously underestimates their contribution to technological develop-
ment. 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 inventor, 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 suf-
ficient. 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 innovations 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 which Ada
Lady Lovelace, Grace Hopper and other women may have made to
the development of computing. Recent histories of computer pro-
gramming provide substantial evidence for the view that women
played a major part.!

To fully comprehend women’s contributions to technological devel-
opment, however, a more radical approach may be necessary. For a
start, the traditional conception of technology too readily defines
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technology in terms of male activities. 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
immediately 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 (forthcoming)
‘illustrates women’s early achievements in horticulture and agriculture,
'such as the hoe, the scratch plow, grafting, hand pollination, and early
Arrigation.

- 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 develop-

-ment 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 Western technology itself embodies patriar-
chal values. This parallels the way in which the feminist critique of
science evolved from asking the ‘woman question’ in science 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 science based on women’s values, so too
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has there been a call for a technology based on women’s values. In
Joan Rothschild’s (1983) preface to a collection on feminist perspec-
tives 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 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 values. Mike Cooley is a well-known critic of the current
design of technological systems and he has done much to popularize
the idea of human-centred 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 competitors and ruling
over vast armies of men who obey his every instruction . . . Techno-
logical 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 amongst
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 created 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 technologies are products of a patriarchal culture that ‘speaks
violence at every level’ (Rothschild, 1983, p. 126). An early slogan of
the feminist anti-militarist movement, ‘Take the Toys from the Boys’,
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drew attention to the phallic symbolism in the shape of missiles.
owever, an inevitable corollary of this stance seemed to be the
epresentation of women as inherently nurturjng and pacifist. The
oblems with this position have been outlined above in relation to
ence based on women’s essential values. We need to ask how women
became associated with these values. The answer involves examining
e way in which the traditional division of labour between women
d men has generally restricted women to a narrow range of
perience concerned primarily with the private world of the home
d family.

“"Nevertheless, the strength of these arguments is that they go beyond
the usual conception of the problem as being women’s exclusion from
‘processes of innovation and from the acquisition of technical
skills. Feminists have pointed to all sorts of barriers - in social atti-
ides, girls’ education and the employment policies of firms - to
account for the imbalance in‘the-number of women in engineering.
But rarely has the problem been identified as the way engineering has
been conceived and taught. In particular, the failure of liberal and
equal opportunity policies has led authors such as Cynthia Cockburn
985) to ask whether women actively resist entering technology. Why
have the women’s training initiatives designed to break men’s mono-
poly 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
conclusion that women’s response has been tentative and perhaps

I share Cockburn’s view that this reluctance ‘to enter’ is to do with
e sex-stereotyped definition of technology as an activity appropriate
for men. As with science, the very language of technology, its sym-
--bolism, is masculine. It is not simply a question of acquiring skills,
because these skills are embedded in a culture of masculinity that is
argely coterminous with the culture of technology. Both at school and
n-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 Labour
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 labour
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the resources necessary for invention. Experience of existing techno-
logy 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 con-
fined to ‘the private sphere of the household, women’s experience has
. been severely restricted and therefore so too has‘their inventiveness.

-Aninteresting 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: ‘redesignedthe ‘weaponry ' they - were
~making.** Thus, given the opportunity, women'have demonstrated
their inventive capacxty in:what now seems-the most unhkely of
contexts:

Missing. The Gender Dimension in the Sociology of
Technology

The hlstencal approach isan advance over essentialist positions which
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. 1
believe that women’s exclusion from, and rejection of; technology is
made more explicable by an analysis of technoiogy as a-culture‘that
expresses and consohdates relations amongst men: If technical com-
petence isan mtegral part of masculme gender ldennty, why should
women ‘be expected to aspire to it? - e

“Such an-account of technology and gender relatlons, however, is
still ‘at’ a general 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, stabilization
and ‘diffusion’ of specific artefacts.'s It is 'evident from this research
that technology is not'simply the product of rational technical impera-
tives.“Rather; political choices are embedded in the very demgn and
selection ‘of technology.

‘Technologies result from a series of specxf:c decisions made by par-
ucqlar 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
.(1984,7: p-xiii) expresses this point’ succinctly as' follows: ‘Because of
its' very concreteness, people tend to confront technology as‘an
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reducxble brute fact, a given, a first cause, rather than as hardened
istory, frozen fragments of human and social endeavor’. Techno-
ygical change is a process subject to struggles for control by different
-oups. As such, the outcomes depend primarily on the distribution
power. and resources within society.

“There is now an extensive literature on the history of technology
1d the economics of technological innovation. Labour historians and
ociologists have investigated the relationship between social change
nd the shaping of production processes in great detail and have also
een:concerned with the influence of technological form upon social
elations. The sociological approach has moved away from studying
individual inventor and from the notion that technological innova-
on is a result of some inner technical logic. Rather, it attempts to
1OW the effects af social relations on t‘echnology that range from

ffectmg the precise de51gn characteristlcs of particular artefacts
chnological innovation now requires major investment and has
"become a collective, institutionalized process. The evolution of a
hnology is thus the function of a complex set of technical, social,
conomic, and political factors. An artefact may be looked on as the
ongealed outcome of a set of: negotiations, compromises, conflicts,
ntroversies and deals that were put together between opponents in
ooms fllled w1th smoke, lathes or computer terminals’ (Law, 1987,
406):
Because somal groups have different interests and resources, the
evelopment process-brings out conflicts between different views of
‘the technical requirements of the device. Accordingly, the stability
" and form of artefacts-depends 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 adoption of
“devices. In:the case of military technology, the operation of bureau-
ratic ‘and ‘organizational-interests of state decision-making will be
“identifiable. Growing attention is now being given to the extent to
which the state sponsorshlp of military technology shapes civilian
technology.” :
+So:far; however, little attention has been paid to the way in which
technological objects may be shaped by the operation of gender
interests. This blindness to gender issues is also indicative of a general
problem with the: methodology adopted by the new sociology of
technology. Using a conventional notion of technology, these writers
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study the social groups which actively seek to influence the form and
direction of technological design. What they overlook is the fact that
the absence of influence from certain groups may also be significant.
For them, women’s absence from observable conflict does not indicate
that gender interests are being mobilized. For a social theory of
gender, however, the almost.complete exclusion of women from the
technological community points to the need to take account of the
underlying structure of gender relations. Preferences for different
technologies are shaped by-a set of social arrangements that reflect
men’s power in the :wider society. The process of technological
development is socially structured and culturally patterned by various
social interests that lie outside 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 com-
munication we use. Yet, in common with the labour process debate,
the sociology of technology has concentrated almost exclusively on
the relations of paid production, focusing in particular on the early
stages of product development. In.doing so they have ignored the
spheres of reproduction, consumption and the unpaid production that
takes place in the home. By contrast, feminist analysis points: us
beyond the factory. gates to see that technology is just as centrally
involved in these spheres. ;

Inevitably perhaps, feminist work in this area has so far raised as
many questions as it has answered. Is technology valued because it
is associated with masculinity 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 dif-
ferent 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 depending 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 enterprise.
This book focuses on gender, although it is often difficult to disen-
tangle the effects of gender from those of class and race. The chapters
that follow are organized around substantive areas of technology ~
the technology of production, reproductive technology, domestic
technology and the built environment.
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Throughout the book I will be stress.ing tha't a gendered applroach t(;
technology cannot be reduced to a view whlch. treats techno' ogy as

.t of neutral artefacts manipulated by men in th-e1.r own mtere.st:‘i
ile it is the case that men dominate the scn;nt:fnc and .techmc
titutions, it is perfectly plausible that thgre "mll. come a time when
men are more fully represented in these institutions w1t.hoqt trans-
rming the direction of technologicz}l develogmeqt. To cite just one
stance, women are increasingly being recruited .mto _thg Amerufan
pace-defence programme but we do not hear their voices protes.n?g
bout its preoccupations. Neverthel?ss, ‘gendcr relatxgns.are. an in e(;
ral constituent of the social organization of these institutions ;nh
their projects. It is impossible to divgrce the gender‘ relatlogslw ic
are expressed in, and shape technologies from, th; wider socia s;rul::-
“tures that create and maintain them. In‘ devplopxxx-g a theory of lt1 €
"geﬁnderedcharacter of technology, we are inevitably in danger of eit eler
opting an ‘essentialist position-that sees technology as mherent?'1
'pairiarChal‘, ‘or losing sight of the structure of gender relations thyoug ;
an veremphasis on the historical vanablhty. of the categonesho
omen’ and ‘technology’. In what follows I will try to chart another

course.

NOTES

1 For an introduction to this literature, see Barnes and Edge (1982) and
"~ Knorr-Cetina and Mulkay (1983). ‘ .
2" In order to map the field of gender and science, 1 have_ drawn heavnl();
" on two excellent and comprehensive surveys by Harding (1986) an
" Schiebinger (1987).
3 - This issue is discussed in Harding (1986). For a fuller account of the
- debate about whether Reason itself is male, see Lloyd (1984).
4 For an excellent discussion of Keller’s work, see Dugdale (1988). list
5. For two useful socialist feminist critiques of. uplversahst and es§enn is
elements in some versions of radical feminist theory, see Eisenstein
1984) and Segal (1987). o o
6 %*‘or a21 account of the way the binary couple ‘empmcxsm—mduc.nvxsmh/
Yintuitive-speculative theory building’ has beensg)layed upon since the
seventeenth century, see Schuster and \feo (1986). ‘ ]
7 For a clever comparison of the biograph1e§ of McC_lmtock and Franklin
and their respective scientific methodologies, see Richards and Schuster
1989). o
8 (Staud)enmaier (1985, pp. 103-20) outlines four char?ctensncs of .techr.xo-
logical knowledge-scientific concepts, problematic data, engineering
theory, and technological skill.
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A good cross-section of this material can be found i ;
Rothschild (1983); Faulkner and Arnold (1985)1;n E:Izi?ltt 899);‘?;,
Kramarae (1.988).. McNeil’s book is particularly useful as it contains z;
comprehensive bibliography which is organized thematically

MaqLeod (1987) suggests that although George Ravenscroft i.s 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. Thi;

study alerts us to the danger of assuming that patent records have always

represented the same thing.

tI;"’or a ‘biogr.aphy of Pady Lovelace, which takes issue with the view of
€r-as a-major contributor to computer programming, see Stein (1985).

. ;-Ioweyer, ‘both Kraft {1977) and more recently Giordano (1988) have
~documented the extensive 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. theorists, such as Marcuse, for whom it is capitalist

relations (rather than Ppatriarchal relations) which are built into the very

structure of technology. ‘Not only the applicati
~ technology jtself is ot only the application of technology but

. domination (of nature and men) - methodical,
eétixng; cogtro}i. S{)ecifig: purposes and interests
omination d upon technology ‘subsequently’ and from
:i;;a?::;sslecfei 3 ;i;g?r gt;t.ezrzt;i;'f:ry construction of the technical apparatus’
gdhxsf"poiqt is elabo‘rated in the next chapter. See also Part Two of
AacKenme gnd Wajf:man (1985).‘for a collection of these case studies.

\mram (1984) provides a selection of the patents granted to women

* during the First World War.

15

16

Cockburn’s (1983, 1985) work is one important exception discussed at

‘greater length in chapter 2.

For an introduction to this literature, see

. MacKenzi j
(1985); Bijker, Hughes and Pinch (1987). e and Wajeman

The Technology of Production:
Making a Job of Gender

_Capitalists as capitalists and men as men both take initiatives over
=technology. Cockburn, The Material of Male Power

Our images of technology are starkest in the sphere of production and
‘paid work -~ from dark satanic mills to clean, automated factories run
most entirely by robots. After:all, people depend for their livelihood
on paid work and it is here that they.spend most of their time. This
s:where some ‘of the fiercest battles over the costs and benefits of
echnological change have been fought. The most notorious involved
‘male weavers in nineteenth-century England destroying the new
‘machines and mills that threatened their jobs. Indeed, the term
J.uddite’ isstill used to-denote those who oppose technological change
and thus stand in the way of progress.
:The late twentieth century. finds us in another period of rapid
technological development. Fundamental innovations in microelec-
tronic and telecommunications technology are transforming the
_character of work and the structure of the labour force. Existing
~ sexual-divisions of labour are profoundly implicated in these changes,
and new. terrain for the gendering of work is being opened up. These
are the issues-which. I will consider-in:this chapter.
. “Whether new technology is a liberating force which will eliminate the
dehumanizing aspects of work or whether it will inevitably lead to the
degradation, fragmentation, and -intensification of technologically-
paced work depends on your point of view. Theorists of post-industrial
society such as Alvin Toffler (1980), Barry Jones (1982) and André
Gorz (1982) are optimistic about the radical changes that they believe
are-emerging in industrial societies as a result of the ‘microelectronic
revolution’. They argue that technological innovations mean less
labour being expended on industrial development, and a shift from
manufacturing to service-based economies. The jobs destroyed by
microelectronics in industry would be replaced by new occupations
in these new industries, and degraded and routine work would be
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consigned to machines, releasing human beings to more creative and
more fulfilling work. In the future some of this work may even shift
to the home or ‘electronic cottage’, as computerization will eliminate
the need for people to work in large-scale units of production.

Another version of this optimistic view has recently emerged as the
sociology of work has become increasingly concerned with the issue
of ‘flexible specialization’ and ‘neo-Fordism’. The focus here tends to
beon thg potential for job enhancement presented by new technology.
To put it simply, automation will increase skill requirements. It is
argued that technological change, especially in conjunction with the
use of Japanese management techniques, will require a smaller, but
§k111ed and flexible workforce, prepared to undertake ongoing train-
ing Fo. facilitate the adaptation of skills to new technology.!

Rns;ng unemployment levels in advanced capitalist societies have
prompted a more pessimistic view of technology’s impact on work.
In contrast to the ‘post-industrial’ scenario, such commentators
believe that automation is associated with degraded, deskilled, and
devalued jobs, stressful and dangerous work, employer monitoring
of 'employees, and work speed-ups, in which workers are paid less for
doing more. As workers’ skills are built into the technology, those
fortugxate enough to retain a job are relegated to the position of
machine minders. (This scenario is vividly depicted in Kurt
Vonnegut’s science fiction novel Player Piano.) The increasing use by
manggement of surveillance systems built into the machinery itself to
monitor and record output will serve to intensify the exploitation of
labouir. :

Conducted in these terms, the debate begs many questions. Is the
twhn91ogy of production an independent force determining the
organization of work? In particular, does it affect the nature and
experience of work for women and men alike? Or is the development
and introduction of particular technologies itself shaped by existing
social relations, including those of gender?

Althqugh new technologies do represent a force for change, I will
be argumg that the outcomes are constrained by the pre-existing
organization of work, of which gender is an integral part. Technical
change has not substantially undermined sexual divisions in the labour
mgrket and occupational segregation between women and men. This
raises the question of what has shaped particular technological
developments in the first place. If technology is designed with job
§tere,9types in mind then it is hardly surprising that sex segregation
is being further incorporated into the workplace. Accordingly, the
chapter will go on to explore the ways in which the sex of the
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‘workforce and gender relations in the workplace themselves pro-
oundly affect the direction and pace of technological innovation.

e Impact of Technology on the Sexual Division of
bour

Office Automation and Women's Employment

Whilst women have always worked in large numbers, it is over the last
hree decades that they have come to comprise nearly half the labour
orce in advanced industrial economies. Even so, many of the pro-
agonists in the debate on work and technology have been oblivious
o gender issues, implicitly concerned only with those sectors of pro-
duction in which male workers predominate. Since the mid-1970s,
however, feminist researchers and activists have addressed the effects
-of automation on women’s employment.
" The introduction of computer-based technologies into offices has
been the focus of one strand of this research, mainly because the
_majority of clerical and secretarial workers almost everywhere are
~women. It is also the case that these groups are being dispropor-
tionately affected, as the office is the prime site of technologically
- induced change. This research forms the basis for many of the
_generalizations about women’s work experience.
- Optimistic and pessimistic views can be discerned in the various
~ studies on office automation.? Some authors suggest that the intro-
duction of word processing equipment is making the traditional
secretarial job obsolete. But, rather than being deskilled, they see
~the job of secretary as being replaced by different types of para-
professional jobs. Routine typing would be minimized leaving the
office worker to take on more skilled, satisfying work as well as
more responsible duties. Technological advances will improve the
quality of work, reducing drudgery and promoting more integrated
work processes. This optimistic vision attaches great significance
to the liberating potential of new office technologies, seeing in them
a solution to women’s traditionally limited and limiting work
opportunities.

Much more common among feminist writers however has been a
pessimistic view of the impact of microelectronic technology on
women’s work, often expressed in a strongly anti-technology stance.
A major concern in the women’s movement has been the implications
for women’s health and safety of widespread use of video display
terminals, from eye strain and headaches to the risks of radiation for
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pregnant women. Many surveys of users have reported physical and
such as vision problems, tenosynovitis or
pain, tension, headaches, nausea and

psychological symptoms,
repetition strain injury, chest
dizziness, digestive problems, and depression. This is particularly so
for those who were subject to computerized work monitoring sug-
‘gesting that the intensity of work is a major cause of these stress-
related illnesses. Setting strict limits on the time spent at terminals has
therefore been a major international issue in trade union negotiations
over new technology.

More generally, fears have been expressed that computerization of
office work would lead to a huge reduction in the number of office
jobsand the emergence of the ‘paperless office’. Word processors were
seen as a threat to typists’ skills which were being incorporated into
the new machines. Secretarial work for those few who remained
would be increasingly fragmented into routine and standardized tasks
subject to the control of the machine.

To understand the genesis of this negative position we need to look
at the framework in which the debate has developed. The terms of
the feminist discussion have been influenced by what is known as ‘the
labour process perspective’ or the deskilling debate, discussed in
chapter 1.3 Labour process theorists have criticized technological
determinism, arguing that, far from constituting an autonomous
force determining the organization of work, technology is itself
crucially affected by the antagonistic class relations of production,
According to this view, capitalism requires the continuous application
of new technology to the fragmentation and cheapening of labour,
resulting in deskilling.

The introduction of information technologies into the office has
been seen as part of the general process of deskilling. The purpose is
to increase productivity and profit, in this case by deskilling typists
and incorporating the monitoring of work into the machinery itself.
Labour process analysis characterizes the office as a white-collar
replica of the assembly line, with office work broken into many sub-
tasks, each performed by a specialized worker, who loses both contact
with the total product and variety in the tasks performed. With this
rationalization of the office, the conditions of white-collar work
become increasingly like factory work. Hence the (well-known) term,
the ‘proletarianization’ of white-collar workers. Through this process,
management reduces the skill requirements of office work and thus
reduces labour costs. The result is that workers have less and less

control over the production process.

However, reality is more complex than the proletarianization thesis
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ests, as detailed empirical studies of technolggical changf: have
“':tedly shown. In particular, they have qu.es.txoned the exnstcei{lce
y-simple tendency towards either the deskilling or Fhe upgrading
our. Indeed, with respect to the skill levels .requlred for given
opposing tendencies of increased complpxxty and of gre}:later
ification and standardization have coex§sted. Some_ authors
ned’ that the machinery itself had some inherent l_oglg which
sed-its impact to be uniform across the range of office jobs. In
t, identical equipment, in this case word processors, may have very
f ; ts on work experience. . ‘
i;ii:g:i of office autoxr)nation must considc?r the different posi-
1s of office workers within the white—co}lar hlera.rchy, the degree
ragmentation of office work before_ the introduction of worc.l pll'o-
sors, and the requirements of particular employgrs at particu ar
iods. Although the effects of particular technologies must vary in
ferent contexts, it has becoméclear th?t the ovefall tendency is for
chnology-led changes to operate within and' reinforce preex1st1rég
ifferences in the patterns of work. Technological ch‘ange tt'xus tercni S
further advantage those who alreadg }:ave recognized skills and a
: f control over their work tasks. o
eg?;: :ffects of new technology on typists and on secre}anes (;n
ritain are a case in point. Juliet Webster’s (1?89) comparatlve. stu y
ound that rather than automation transforming the§e occupations 1;
ntrenched the inequalities between them. The ratmnahzatnox:i amt
ragmentation of clerical work had in fagt long predated .the adven
computer technology and its introducnon_ 1remforceds this tﬁn encZ
“for typists to perform repetitive, standardized tasks.’ At t e samk
time, however, word processors reduced Fhe burden of routine wolr
for the secretaries, enabling them to continue to do a variety of rela-
tively responsible tasks. Thus the introduction of word processors
exacerbated preexisting divisions between two groups of worrtller:
office workers, enhancing the position of some secretaries but not tha
qf'lt“zglif;xtradictory picture that emerges from a}ttempts to develo;;
general theories of the evolution of office work is partly a regult o
the fact that inappropriate comparisons are made be{ween e-xpermncgcsl
at different stages in the evolution of techno}ogxes. Given rapi ;
changes in the technology itself, in its uses, and in the cumulation ot
its effects, conclusions from one wave of technology ‘may no
generalize to later waves. An examinatipn of the. tefzhnolog_lcal trans-
formation of the American insurance mdus?ry is instructive perg.
During the first wave of electronic automation, the computerization
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of some aspects of underwriting and rating occurred without major
reorganization of production, leading to job loss amongst traditional
female clerical workers. Barbara Baran (1987) argues that it was in
the late 1970s that the insurance industry was radically restructured
and that this was accompanied by the feminization of that labour
force. While the early use of computers was based on, and reinforced,
the fragmentation of jobs within established hierarchies, the newer
applications of information technology integrated fragmented tasks
to create new jobs, while often eliminating old ones. By 1983, a new
highly skilled clerical position had been designed for women with
college degrees. In this industry, automation had resulted in the
deskilling of male professional functions with female professionals
earning considerably less than the men previously did. However,
although skilled clerical positions had expanded, there was little
opportunity for career advancement. Furthermore, the increased
emphasis on college education, with the loss of unskilled clerical jobs,
was likely to narrow opportunities for less educated black and white
urban working-class women.

This study shows how important it is to periodize the process of
technological change. It also points to the different effects automa-
tion may have on different groups of women workers at different
times.

As I said above, many of these studies of office automation were
heavily influenced by labour process theory. They concentrated on the
way in which capitalist management used new technologies to deskill
and subordinate workers. The deskilling of craft workers was, and
largely still is, the central issue in this analysis of technical change.
Drawing on these studies of deskilling in male crafts, the studies on
office work tended to romanticize the typist’s job before the intro-
duction of word processors by depicting it as a combination of techni-
cal craft-type skills with control over the labour process.

Women’s office work is not akin to craft work. Craft workers were
an elite group who enjoyed a privileged position in the labour market
and considerable autonomy over the labour process. Not only is this
romanticized version wrong in the specific instance of office work,
but it is wrong in general terms. Women have traditionally been
excluded from craft labour. An analysis based on the loss of craft
skills is thus not a relevant one for women. ~

The more substantive problem reflected in these early studies was
the assumption that the social relations within which technology
developed could be understood simply in terms of relations between
worker and capitalist. This underestimated the continuing significance
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jvisions within the working class, such as‘those based on sex, rac;:,
nd skill, in shaping the effects of techn.lcal, g:h?mge on the work-

eminist writers have been important in sglftl_ng the focus from
incipal concern with class conflict. In partaculgr, ‘the).' ha;lle
| the inappropriateness of the craft model by _hlghhghtmg t ;
vity of craft unions as male preserves. Cr’aft unions have plgye
.eupart in creating and sustaining women's subo‘rdma}te position
orkforce. Any understanding of technology will bg incomplete
yut the recognition that the relations of prodpg:qon are con-
ted as much out of gender divisions as class divisions.

‘Technology and Gender Relations

more recent work on gender and technology goes l?eyond look.m_g
omen workers as such.. Rather it has taken up th‘ls issue of divi-
‘between workers and focused on the relationship between men
omen in the workplace, the implicatioqs for the construction
bs and the sex-typing of occupations. 'Ijh1s has been part of t.hle1
g recognition of the limitations of soc:olf)gtca%l accpunts whic
ys"eVWOmen’s position in the labour force primarily with reference
ic division of labour. o
hlsdizutlxeostt to deny that women’s disadvantaged position in the
ur market is in large part due to their greater responsibility for
pendent care and household tasks, as I have explored.else‘where
ajcman, 1983). However gender relations are embodxf:d in lt‘he
sphere of production, as well as in the sphere of repr.oducuon. T u’s
e gender stereotyping of jobs is no_t just a reflection of women csl
traditional role within the family; ;t is allcso formed and reproduce
by iarchal relations of paid work. o
;St:;lé) :gr:mentators have presumed that with technol.oglcal dev‘e)l-
opments, such as the elimination of much hcav;: physical vt'ork i
mechanization, the boundaries between women's anfi men’s wor
would gradually disappear. From a different perspective, the lapour
ﬁfocess literature presumed that women would_ bgcome fully inte-
grated into the labour force as technology led to its increasing homo-
genization (Liff, 1986, p.75). '
%eziawever(, the gender stereotyping of jobs ha§ remaxr}ed remarkably
stable even when the nature of work and the skills required to perform
it ‘have been radically transformed. The. broad nature of gender
- divisions in the labour market is well estabhshed‘: men and women are
- segregated into different occupations, and this segregation 1s pe(t)rr;
ticularly marked within individual workplaces. Women are,
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average, paid about three-quarters of men’s hourly earnings. Wha
requires explanation is the contrast between the flexibility of the fo
taken by occupational segregation by sex and its persistence.

It has been more common for women to enter new jobs requirin
new skills than to break into traditional male preserves, as the exampls
of the insurance industry shows. Even the allocation of these co
pletely new jobs, where no gendered custom and practice has bee'_‘
established, is a fundamentally gendered process. In new ‘high-tech
jobs, such as programming, women tend to be segregated -intc

tinuing rigid sex-typing of occupations.¢

What role does technology play in the construction and reproduc-
tion of these gender relations, and in their potential transformation?
New technologies do disrupt established patterns of sex-typing and
thereby open up opportunities for changing the sexual division of
labour. As technologies develop and displace each other, there is a
disturbance among the technically skilled strata. Some gain and some
lose. Many male craft skills have been quite purposively made redun-
dant by new technology that has radically transformed the nature of
the work. But technology is not an independent force; the way in
which it affects the nature of work is conditioned by existing rela-
tionships. There are conflicts and negotiations over technological
change and the opportunities for changing the sexual division of
labour to women’s advantage are often foreclosed by male power.
Women lose out in these struggles as powerful groups defend their old
skills or monopolize new ones. Craft workers, who have been seen as
the defenders of working-class interests in struggles over technical
change, in part derive their strength from their past exclusionary prac-
tices. Their gains have often been made at the expense of less skilled
or less well-organized sections of the workforce, and this has in many
cases involved the exclusion of women.

The entry of women into industrial work in Britain, America and
Australia during the First and, especially, the Second World Wars was
followed by an equally deliberate process of their expulsion from that
work once the immediate crisis had passed (see figure 2.1). Thus the
gross under-representation of women in engineering and other indus-
trial work, and the lack of confidence often felt by women faced with
technology, are evidence of a deeper problem. Official plans to rectify
the under-representation of women in engineering often proceed as
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Munitioné worker during World War.; I )
ource: Australian War Memorial, negative no. 13178. From t (e)r )
film For Love or Money (1983) by Megan McMurchy, Margot Oliver,

Jenni Thornley

;hé problem were simply a lack qf self-confidence in won:lcxg. 13;;1;
male dominance of technology has in large part beer} secure " y

11 ¢ exclusion of women from areas of tqchnolgglca! \:;;ort . with
Printing and newspaper publishing in particular is an xln us ;)c’l wieh
-aft:-traditions of labour process cpntrol. Rec_ent techno ogica e
ments, particularly in electronic typese_tt}ng technologies wisted
ave the potential to undermine those traditions, have 1l:eeln9 ;gz sted
by printing workers. Strikes and lockouts Fhroughoutht e 105 and
early 1980s have characterized atterr‘lpt.s to mtroducel.t e {}telw i
logy in the United States, Great Britain and‘Austra.la. ! ::hp inting
industry in Britain provides a contemporary illustration of the

~ politics involved in such struggles over technology. ot at
 T he violent dispute at the new technology newspaper pla
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tion: of jobs. However, and this is the crucial point, the
uction of female labour is uswally accompanied by a down-
of the skill content of the work and a gonsequent fall in pay

ob.

Il and Technical Competence

often said that women are low paid because they are unskilled;
inly women’s work tends to fall into the unskilled or semi-skilled
ries -of ‘official: classifications. But the crucial question is how
efinitions of skill are established. To take a simple example, women
assemble digital watches and pocket calculators require con-
ble manual" dexterity (‘nimble fingers’), the capacity for sus-
d-attention to detail and excellent hand-eye co-ordination. Yet
¢ capacities are not defined as ‘skills’. Nurses provide another
iple of an occupation-that:fequires a great deal of training and
, as well as technical knowledge. However nursing is not
ught of asa technical job because:it is women’s work. Moreover,
use:such work: has been socially constructed as unskilled it has
een ‘undervalued. Consequently ‘women’s work’ is compara-
w paid. The work of women is often deemed inferior simply
use it is women who doit. -
w has it come about that women have failed to achieve recogni-
f the skills required by their work? Although it is the case that
omen workers have generally beenrefused access to training in tradi-
ally masculine areas of work, the basis for distinctions of skill in
en’s and men’s work is not a simple technical matter. Definitions
I:can have more to do with ideological and social constructions
an:with technical competencies which are possessed by men and not
omen. It is a question of workers’ collective efforts to protect and
ure their-conditions of employment - by retaining skill designa-
sns for their own work and defending that skill to the exclusion of
iders. These efforts have been predominantly by and on behalf
he male working class. They have been directed against employers
hohave regularly tried to find ways of substituting cheaper workers
-expensive skilled labour.
ut men’s resistance has also operated against women’s interests.
efending skill, preventing ‘dilution’, has almost always meant block-
ing women’s access to an occupation. Moreover employers’ own per-
eptions of the suitability of women for particular types of work must
in part be responsible for the craft workers’ success in excluding
“women from skilled work (Liff, 1986). Otherwise one would expect

: e €i :
:ﬁesgungeq ipment - to retain Yigcozputer
t asytec?:;)%gdiizl ?gméam thelr ‘craft control even though t}%eir il;zef:
hes pnok %he lly ;;e t.mdant. 'Hovgever, their strategy of resistance
o o thexc ;llfslon of .unsknlled women from the trade. It
she réligi‘ous L a; t is excflusmngry strategy has.also involved racial
o e whilt)ealrl} ll(:-.s Skilled printing workers have a higher pro-
and st glo- axon Protestants among them than the semi-
Hav- . - . . o 4
Wy elélhgnr;?:;te?fm t'he \fvay in'which organized male workers have
necds ro ol gth , ?tia:.nt.am bower over' women in the workplace, it
dominaner *2id ’aw his is npf a once-and-for-all achievement. M;le
o e e ;nachmery is cpnsfantly‘ under threat - both by
in secking o underg:;t;etok};;ldermme it, and by actions of -employers
osee skilled male workers and cheapen their labour
prgrr;g:;l ;Q:::l ecqngmons, skilled men do lose out and women enter
fechnolopion chajo s.I The process of feminization is often part of
same ol ch (ﬁf}g:l.1 nsuch cases,. women rarely perform exactly the
o tas l; °r the same conditions, as the men formerly per-
~inherent in this process of technological change is the tr:ns-
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the sexual division of labour to be a much more contested area both -
for management and unions than it is. Skilled status has thus been
traditionally identified with masculinity and as work that women

don’t do, while women’s skills have been defined as non-technical and
undervalued.

Thus there are important connections between men’s power in the
workplace and their dominance over machinery. Likewise, there are
important connections between women’s relative lack of power and
their lack of technological skills. In chapter 1 I said that technology
includes not just things themselves but the physical and mental know-
how to make use of these things. Know-how is a resource that gives
those who possess it a degree of actual or potential power and we have
seen above how this know-how has been central to the class politics
of technological work. It is also central to the sexual politics of tech-
nological work, as technical competence is a key source of men’s
power over women - of the capacity, for example, to command
higher incomes and scarce jobs.

How can we begin to understand the enduring force of this iden-
tification between technical skills and masculinity without making the
mistake of treating technology as inherently masculine? We can start,
as Cockburn does, by taking seriously the requirement to understand
the masculinity of technology as a social product. Men’s affinity with
technology is then seen as integral to the constitution of male gender
identity. ‘Technology enters into our sexual identity: femininity is
incompatible with technological competence; to feel technically com-
petent is to feel manly’ (Cockburn, 1985, p. 12).

Once we recognize that gender construction is an ongoing ideo-
logical and cultural process with a long history, then the focus shifts
to analyzing the social practices involved. The way in which the
present technical culture expresses and consolidates relations among
men becomes an important factor in explaining the continuing exclu-
sion of women.

This type of analysis stresses the importance of the cultural aspects
of gender relations, and shows the way that gender is an integral part
of people’s experience in the workplace. This is illustrated in
Cockburn’s (1983) study of compositors, where she ascribes the cen-
trality of the craft workers’ ease with technology to their masculine
identity. The industrial strength of craftsmen derived from their
knowledge and competence with machines. The control over this type
of industrial technology has traditionally been the province of men,
and women workers have been excluded from these technical skills.
The technical change from linotype to electronic photocomposition,
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owever, literally makes the compositors feel emasculated. Because
‘ ork of composing now resembles typing and involves working
h paper instead of metal, that is, a shift from factory work to th_e
fice, the compositors no longer consider it to be real work. Tradi-
nal craft culture was associated with hot metal, dirt and physical
rk and the elimination of this not only diminishes their control over
heir work but it also represents a threat to their masculinity.
Qlearly, however, the appropriation of technical skills plays an
important part in the reproduction of inequality among men as we}l
between men and women. Men do not have power over women in
ame sense as capitalists do over workers. In looking at the
ations of work one is inevitably looking at class relations. The male
iture of craft know-how is the culture of an exploited group. Male
m loyees themselves vary considerably in their capacities to control
enefit from technologicalinnoyvations. It is important to remem-
er that this source of power is a subordinate one in that technology
ilso used by some men to dominate others.

he class dimension is also significant in another sense. It is not the
e that all women have an identical relationship to machinery and
technical knowledge. There are obviously important differences
ween the technical skills of say women factory workers and those
technically trained professional women. However, Cockburn
nd that what they had in common was that they were both to be
ound. operating machinery, but rarely in those occupations that
olve knowing what goes on inside the machine. ‘With few excep-
mis, the designer and developer of the new systems, the people who
arket and sell, install, manage and service machinery, are men.
men may push the buttons but they may not meddle with the
orks’ (1985, pp. 11-12). Women may well have considerable knov»j-
dge about the machine that they work on, but the key to power is
exible, transferable skills and these are still the property of men.
To say that technical competence is part of male gender ide1_1t§ty,
‘not to presume that there is a coherent single form of masculinity.
he masculine culture of technology may take a partially diffe.rent
itm-for working-class and middle-class men. The cult of masculinity
volving around physical prowess is closely associated with shop-
oor culture among manual workers. Working-class men may be
ore able when it comes to fixing cars and domestic machines, but
iddle-class men have more power through their possession of
sstract and generalizable technical knowledge. Furthermore, it needs
 be stressed that ethnic and generational differences, as well as class
ivisions, produce different versions of masculinity. If we are to avoid
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essentialist constructions of ‘men’ and ‘masculinity’, we need to

pluralize the term and speak of ‘masculinities’. I will return to a more
extensive discussion of the nature of masculine technological culture
in chapter 6.

The Relocation of Work

It has been widely noted that the development of microelectronic and
telecommunication technology opens up the possibility of radical
changes in the location of work. White-collar work, for example, can
be decentralized and moved into suburban offices (with lower rents
and possibly lower wages) or it can be moved ‘offshore’ altogether.
Sending work offshore, while not new, is certainly much easier as a
result of greater satellite telecommunications capacity. An interna-
tional sexual division of labour has emerged based on the break-
down .of the production process in computer manufacture, with
women performing the labour-intensive assembly of microchips
in various Third World countries. More recently, offshore office
services have developed where low-wage female labour is used for data
entry and data processing work for firms based in the industrialized
countries. It should be noted, however, that just as in manufacturing
the development of advanced automation systems has reduced the
need for offshore assembly work, so developments in office automa-
tion (such as voice recognition and optical character recognition)
suggest that the use of offshore office services will be a short-term
phenomenon.

The development of computer-based homework, which is also
referred to as ‘telework’ or ‘telecommuting’, illustrates further the
impact that technology has on the location of work. The combination
of computer and telecommunications technology has made it techni-
cally feasible for large numbers of workers whose jobs involve infor-
mation processing to work at terminals in their own homes. The vision
of what has become known as the ‘electronic cottage’, features in all
scenarios of the future of work. Although the number of people
involved in this new form of homework is still small, its potential is
quite large. And, according to many writers from a wide variety of
pplitical persuasions, it is a paradigmatic case for the future organiza-
tion of work. According to post-industrial theory, the home as a
workplace liberates people from the discipline and alienation of indus-
trial production. Homework offers the freedom of self-regulated
work and a reintegration of work and personal life. Moreover, an
expansion of homework will allegedly lead to much more sharing of
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paid and unpaid domestic labour, as men and women spend more time
-home together.

Whereas the post-industrial theorists see electronic homework as
t of a positive future, for others it evokes the ugly spectre of
veated’ self-exploitative piecework. These writers approach tele-
ork with a set of assumptions derived from the study of traditional
homeworkers. They expect it to become more widespread because it
‘method of production favoured by employers seeking to resist
competition and protect profits by reducing wage costs. As such it is
en as part of a more general trend towards the casualization of the
bour force and the growth of the informal sector. Both perspectives
are a largely technologically determinist prophecy of the ‘collapse
ork’.

‘White-collar and service sector homework, both traditional and
modern, have been increasing over the past two decades, even before
e:new information technology-exerted its full influence on work
rangements. From research carried out in Europe, America and
ustralia, it is clear that important differences are already emerging
tween professional and clerical teleworkers.” Men predominate
among the professionals, such as managerial staff, computer pro-
-ammers and systems analysts, while women are the great majority
F-clerical workers.

Most of these are married women with young children, for whom
omework is especially attractive because of their household respon-
ibilities and the lack of affordable quality childcare. However, in
ractice, balancing childcare with paid work has proved difficult for
any of the women as they have only limited control over a fluc-
ating workload. They are often employed precisely for the flexibility
at this provides for employers. Like traditional homeworkers, elec-
onic homeworkers are typically paid at piece rates and earn substan-
ally less than comparably skilled employees working in offices, as
ell as having to meet their own overhead costs. Moreover, as
mployers do not give homeworkers employee status, they are not
titled to benefits such as sickness pay, and have no security of
employment. Electronic homework for clerical women, then, is an
extension of traditional homework with all its disadvantages.

- The pattern of work of male professionals is quite different from
that of clerical workers in that they work from home rather than at
‘home. American research has focused on managerial and professional
employees where firms turn to homework in order to retain highly
qualified workers such as computer programmers. Our Australian
study looked at self-employed programmers who were also able to
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exploit the skill shortage in their area. Most of these male profes-
sionals were earning more working at home, and many pointed to the
lower overheads of running a business from home.

In our study we found that what they appreciated was not the ¢

opportunity to combine paid work with childcare but their flexible
and varied working patterns. In fact, the very long hours they worked
militated against any significant change to the balance between work
and leisure, or work and family life. When we asked the programmers
and word processor operators in our sample how working from home
had changed their attitude to work, we found strong evidence of rein-
forced rather than transformed gender differences. Whereas the
majority of men had become more work-centred, the women were
more likely to have become less work-centred and more family-centred.

Thus even research on new technology homework fails to reveal
simple trends. Electronic homework may well mean very different
things for professional and clerical workers, and for men and women.
For women clerical workers, new technology homework still reflects
their labour market vulnerability - vulnerability that stems from the
availability of their skill and the domestic division of labour. It is only
for male professionals who possess skills which are in short supply
that new technology homework presents an unambiguously attractive
choice. But this hardly warrants the general enthusiasm for ‘electronic
cottages’ that characterizes so much of the literature about the future
of work. ‘

Overall, then, new forms of computer-based homework would
appear to reinforce sexual divisions in relation to paid work and
unpaid domestic work, as well as to the technical division of labour.
Once more we see women failing to gain the genuinely technical jobs,
in this case producing software for computers. It is a stark example
of the reproduction of women’s traditional position in the new elec-
tronic age. ’

The Social Shaping of Workplace Technology

In this chapter I have been examining the impact of technological
change on sexual divisions in the labour market and occupational
segregation between women and men. Although new technologies
may be important levers of change in the social relations of produc-
tion, the gendered character of work has inhibited major transforma-
tions in the sexual division of labour. In a period of vast technological
changes which have profoundly restructured work in every sphere, the
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esilience of the gendered character of the technical division and
ierarchy of labour has been notable.
“will now turn the focus round and consider the social factors that
setechnological change. The extent to which the invention and dif-
ion of particular technologies are themselves shaped by social
orces will be explored. I will argue that the sex of the workforce and
nder relations in the workplace themselves profoundly affect the
ection and pace of technological change. It is only through an
nalysis of the processes by which technology is itself gendered that
 inability to undermine gender divisions can be understood.
ew technology typically emerges from modifications to and com-
inations of existing technology. However this is not the only force
ping technology. Industrial innovation is a product of an histori-
y specific activity carried out in the interests of particular social
ups and against the interests.of others.
echnological systems are oriented to a goal and that goal is nor-
ally to reduce costs and increase revenues. When technologists focus
ntive effort on the ‘inefficient’ components of a system, for many
ractical purposes inefficient means uneconomical. So technological
reasoning and economic reasoning are often inseparable.
vital issue in technical change is the cost of labour, because much
novation is sponsored and justified on the ground that it saves
bour costs. In a capitalist society, class relations are a major factor
fecting the price of labour. Placing the class dimension at the centre
s analysis, labour process theory is an important and well estab-
hed approach to the study of technological change. Although
limited with respect to gender, it provides a useful starting point for
the development of a gender perspective.

strial Conflict and Technical Innovation

e mechanization of craft work has commonly been presented as the
model for understanding major changes in the capitalist labour pro-
ess. ‘Historically, production was very dependent on the skills and
cnowledge of craft workers, but over the first quarter of the twentieth
ntury their jobs were subdivided, allowing employers to dispense
h skilled labour. Rather than seeing deskilling as an inexorable
endency, recent studies have emphasized the extent to which worker
esistance mediated the deskilling process.® Craft skills provided the
asis for maintaining control over the utilization of machinery and
hence the basis for worker organization. A key part of this strategy

- was the exclusion of other non-craft workers who offered a threat to
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their position. As we have already seen, this mechanism of social
exclusion was often deployed at the expense of women workers.

Technological innovations have played a major role in these battles
for control over production.® In the early phases of capitalist devel-
opment, machinery was used by the owners and managers of capital
as an important weapen in the battle for control over production.
Marx’s classic account of the development of the automatic spinning
‘mule’ (so-called because it was a hybrid of the spinning-jenny and
water-frame) in nineteenth-century Britain has, for example, been
re-examined from this perspective. In the early production process
of spinning the skilled adult male spinner had a central role. The
spinner’s centrality derived not only from his technical skills but also
from his supervisory role through the system of sub-contracting
labour. The spinners were highly unionized and their frequent strikes
were a direct challenge to the power and profits of the cotton-masters.
The self-acting mule was the employers’ response to this threat.

A major strike in 1824 seems to have galvanized a number of
manufacturers into recognizing their common interest in relation to
the spinners. They therefore approached Richard Roberts, a well-
known mechanical engineer and toolmaker. Roberts told the House
of Lords Select Committee in 1851: ‘The self-acting mule was made
in consequence of a turn-out of the spinners at Hyde, which had lasted
three months, when a deputation of masters waited upon me, and
requested me to turn my attention to spinning, with the view of
making the mule self-acting’ (Bruland, 1982, p. 103).

The explicit purpose of this invention and its introduction was to
break the power of the spinners. By changing the technology of
spinning they intended to replace men on the mules with the cheaper
labour of women and children. The self-actor was partially successful
in its aim of curbing the spinners’ militancy. In the period following
the innovation, their wages were relatively depressed and strikes
declined markedly. This episode exemplifies the way in which par-
ticular arenas of industrial conflict may result in the development of
particular kinds of technical innovations.

In fact, the diffusion of the self-actor was relatively slow and did
not have the anticipated effect of destroying the craft position of
the adult male spinners. Despite radical changes in the manual com-
ponent of mule spinning, these workers retained their position. The
spinner-piecer system was merely replaced by an analogous minder-
piecer system, which still left minders with responsibility for recruiting
assistants and controlling them on the shop floor. This hierarchical
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_ division within the workforce persisted because it was the basis of the
isting managerial structure in cotton spinning.

“William Lazonick (1979) has shown that this reliance of the
mployers on a very effective form of labour management was more
portant than the skills or organized strength of the male minders.
us:it was the hierarchical division within the working class which
inditioned technical change.

It made it rational for capitalists to work with slightly less automated
mules than were technically possible, so that failures of attention by
operatives led not to ‘snarls’ that could be hidden in the middle of spun
‘cops’, but to the obvious disaster of ‘sawney’, where the several hun-
dred threads being spun all broke simultaneously, with consequent loss
of piecework earnings for the minder. (MacKenzie, 1984, p. 497).

+‘The history of the self-actingmule demonstrates that an under-
tanding of technical change as something that is based on relations
f-production must include an account of divisions within the working
ss. It not only shows how workers’ resistance depends on their
bility to control and restrict entry into their trade but also how
mployers can exploit these divisions. So the skilled worker typically
ooks not just in one direction - towards the capitalist who is trying
o undermine his position by incorporating his skills into the
machine - but also towards the mass of the ‘unskilled’, who can
qually be seen as a threat. Typically, this will involve older, male,
white workers looking in the direction of those who have at least one
“of the characteristics of being young, female, black or from an ethnic
“minority.

+:The development of technology cannot however simply be under-
~stood in terms of the needs of undifferentiated capital trying to
ontrol labour as an undifferentiated mass. Recent labour process
work has repeatedly pointed to the weakness of assuming any simple
and ubiquitous trend in the social construction of technology for
- control through deskilling.!® Further it has highlighted the need to
recognize differences of interest and action amongst capitalists.
«.The focus has shifted to the interplay between competing
managerial strategies and priorities on the one hand, and various
patterns of worker response on the other. There are now many docu-
~mented instances where occupational competition was settled in
favour of enlarged control by craft workers as well as cases where
detailed control and deskilling by technology was the result
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(Wilkinson, 1983). Short-term competitive pressures between capitals
or motivational and flexibility concerns clearly lead to compromises

over the deskilling potential of technologies.
Studies of how class relations shape technology are overwhelmingl
preoccupied with traditional male unionized sections of manu

turing industry. Discussion about the impact of new technologies on
the workplace has focused to a remarkable degree on the automation

of machine tools. Perhaps this is because many of these male author:

like Braverman, are immersed in the romance of the skilled craftsma !

tragically becoming obsolete. Skilled machinists, however, have nev
been typical of workers and certainly women workers do not figu

in their number. As there is little empirical analysis of ‘technologicaié

development which explicitly-challenges technological determinism,

is worth considering this example of a twentieth-century technology

to see if lessons can be drawn from it for a gender analysis.

The Automation of Machine Tools: A Case Study of Choice

The evolution of automatically controlled machine tools is the subject
of a detailed study of the design, development and diffusion of a par-.
ticular technology, ‘from the point of conception in the minds of

inventors to the point of production on the shop floor’ (Noble, 1984,

p. xiv). This is a particularly daunting task to undertake for a modern:

technology when the ‘heroic inventor’ has left the stage to be replaced
by major institutions. :

- The central argument of David Noble’s classic study, Forces of Pro-
duction, is that patterns of power and cultural values shape the actual -
processes of technological development. Noble argues that the con-

cepts of ‘economic viability’ and ‘technical viability’, which are often
used to explain technological change, are inherently political. By way
of a-detailed reconstruction of a lost alternative to numerical control,
and by examination of variant forms of numerical control that have
also vanished, Noble shows that automation did not have to proceed
in the way it did. Rather, the form of automation was the result of
deliberate selection.

‘A major goal of machine tool automation was to secure managerial
control, by shifting control from the shop floor to the centralized
office. There were at least two possible solutions to the problem of
automating machine tools. Machining was in fact automated using the
technique of numerical control. But there was also a ‘technique of
automation called ‘record-playback’ which was as promising: as
numerical control yet it enjoyed only a brief existence. Why, asks
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oble, was numerical control developed and record-playback
ed? It was the post-war period of labour militancy that provided
al context in which the technology of machine tool automation
reloped.

ord-playback was a system that would have extended the
ists”skill.. Although the machines were more automated under
ystem, -the machinists still ‘had control of the feeds, speeds,
er of cuts and output of metal; in other words, they controlled
achine and thereby retained shop floor control over production.
merical control on the other hand offered a means of dispensing
ese well-organized skilled machinists. The planning and con-
1 functions. were now carried out in an office because the
es. operated according to computer programs. The machinist
ne-a:button pusher. Numerical control was therefore a manage-
stem, as well as a technology for cutting metals. It led to
izational changes in the-factory which increased managerial
ol over production because the technology was chosen, in part,
st that purpose.

would be wrong to assume that managers’ goals in preferring
yerical control to record-playback were necessarily realized. The
luction of numerical control on to the shop floor did not simply
control to0. management. It:was met with fierce resistance from
kforce. At the same time, management found that it needed
¢tain skilled. machinists to operate the new machines effectively. -
sequently, management was never able to gain complete control
production. In reality, machines do not run themselves and
efore the tendency to deskilling is always contradictory. Indeed,
Noble: himself acknowledges, the subsequent development of
ne tool.technology has made it technically feasible and poten-
‘economical to institute shop floor programming. As techno-
advances opened up new areas of application - in smaller
involved . in. small batch or specialised production - it also
ovided opportunities for craft workers to regain control over pro-
mming. In fact, the operational requirements of these small firms
“be. more-compatible with shop floor programming than with a
gerial strategy oriented around deskilling.

loble’s study.is remarkable for its attempt to encompass many dif-
nt-levels of social determination of the technology. It does not
mply rely on treating technology as being determined by manage-
t’s demand for control over workers. It goes beyond that to
include the role and interests of the military in that post-war period,
as well as the ideology and interests of engineers. Although it was the
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est in automation if skilled and cheap labour power is available to
e:job.

y here is an important link between women’s status as unskilled
- paid workers, and the uneven pace of technological develop-
aditionally it is women who sew and they have been available
w wages, either in Third World countries or as migrant labour
rn capitalist countries. The fact that clothing workers are
asunskilled is due in large measure to their lack of industrial
which s in turn due to the large pool of women whose social
n forces them to compete in this area of work. It is not possible
body to sit down-at a sewing machine and sew a garment
out previous experience. To be a competent machinist demands
iderable knowledge and experience with the machine. Although
he area where women are at ease with machines, this is seen
men’s supposed natural aptitude for sewing and thus this tech-
skill is devalued and’ ‘underpaid."

ere is.a more direct sense, however, in which gender relations
heir imprint on technology. As I pointed out earlier, recent
ist: work has emphasized that distinctions of skill between
men’s and men’s work have as much to do with job control and
evels as they have to do with actual technique. However, this
ulation understates the tangible basis of skill. Men selectively
1 ‘tools -and machinery to match the technical skills they have
,ate,d. Machinery is designed by men with men in mind; industrial
hnolpgy; reflects male power as well as capitalist domination.

social relations of production that tipped the balance in the choice of
technology in Noble’s example, he demonstrates how the demand fi
management control coincided with the command and control go
of ‘the military. He also shows how the ideology and:interest
engineers who take the view that the most automated is the mo
advanced and that the human element should be eliminated from:
duction because it is the potential source of ‘human error’ fits in wil
the idea of management control.

-'However, while emphasizing the various class forces that shape t
design and application of machine-tools, Noble fails to considerth
there'is also a‘gender dimension to these forces. This could have t
observed through the role of the state, capital and unions but itis pa
ticularly evident in his otherwise excellent account of theideology-a
culture of engineers. Engineering culture, with its fascination wi
computers and ‘the most automated techniques, is archetypicall
masculine and would have provided an excellent opportunity foran
integration of class and gender perspectives on technological change.

The Gendered Relations of Technology

Class divisions have been central to the analysis presented so far, but
the: relations “between women workers and men ‘workers are of
fundamental - importance for any discussion of the development
of technology. One of the ways that gender:divisions interact with
technological change:is through the price of labour, in that women’s
wage labour generally ‘costs considerably less than men’s. This may
affect -technological change in at least two ways. Firstly, as:we have
seen, employers may seek:forms of technological change that enable
them to replace expensive skilled male workers with low paid, less
unionized female workers. Secondly, because a new: machine -has:to
pay for itself-in labour costs saved, technological change may be
slower in industries where there is ‘an- abundant supply of cheap
women’s labour.

There is some historical evidence that the rate of technical develop-
ment-has depended, at least in part, on the price and skill flexibility
of the available labour force. For example, the clothing industry has
remained technologically static since the nineteenth century with little
change in the sewing process. There are no doubt purely technical *
obstacles to the mechanization of clothing production, such as the
floppy material involved and changing styles and fashions. However,
leaving aside the technical difficulties, there will be less incentive to

ransformaﬂon of Typeseﬁing Building in Sex-Bias

best examples of the gendering of technology come from
burn’s (1983) history. of typesetting, which provides a detailed
tion of the technological evolution of the computerized photo-
position system. Like Noble, she shows that automation did not
 proceed in the way that it did. Rather, the form of automation
the result of ‘deliberate’ selection. Cockburn suggests that the
nical choices made can only be understood by looking closely at
conflictual relations-of production, including the central role of
er-relations.

,putenzed photocomposmon technology has what is known as
WERTY keyboard. Q-W-E-R-T-Y are the characters on the
nd top row left-hand side of a conventional typewriter. This is
the standard keyboard incorporated into computers. However
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there was nothing inevitable about this. Electronic circuitry is in fact
perfectly capable of producing a Linotype lay on the new-style board.
Linotype Paul have manufactured one. The lay of the Linotype key-
board differs greatly from QWERTY. Not only does it have 90 keys
in contrast to 44, the relative position of the letters of the alphabet
also differs from that of a typewriter and the keys are larger and
spread further apart.

So what politics lie behind the design and selection of this key-
board? In choosing to dispense with the Linotype layout, manage-

ment were choosing a system that would undermine the skill and

power basis of the Linotype operators, the highest paid of all the
craftsmen. All the operators would be reduced to novices on the new
board, as the inputting would now require little more than good typing
ability. This would render typists (mainly women) and Linotype
operators (men) equal competitors for the new machines; indeed, it
would advantage the women typists. The QWERTY technique was
designed with an eye to using the relatively cheap and abundant labour
of female typists.

The history of mechanized typesetting offers another instance of
clear sex-bias within the design of equipment. A nineteenth-century
rival to the Linotype was the Hattersley typesetter. Compositors hated
technical systems such as the Hattersley typesetter that separated the
jobs of composing and distribution. It had a separate mechanism for
distributing type, designed for use by girls. The separation of the
setting (skilled) and distribution (the unskilled job of putting the
letters back in their letter box) was devised as a means of reducing
overall labour costs. Compositors feared that employers would try to
expand this use of cheaper, unskilled labour once it got a foothold
into the composing room.

The Linotype machine on the other hand did not represent the
destruction but merely the mechanization of the compositors’ setting
skills as a whole. The key aspect of this successful machine was that
it eliminated distribution as a task - since letters were formed anew
each tirne by the action of brass mould on molten metal. After the
type was used it was simply melted down ready to be re-used. The
compositors actually welcomed the Linotype machine because it did
not depend for its success on the employment of child labour. The
men’s union, the London Society of Compositors, even wrote a letter
to the Linotype Company Ltd. in 1893 congratulating them: ‘The

Linotype answers to one of the essential conditions of trade unionism,

in that it does not depend for its success on the employment of boy
or girl labour’. On the contrary, by cutting out the task of distribution,
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t:stopped any possible inroads that boys and women might make into
he trade. Thus, in deference to the organizational strength of the
union, the Linotype manufacturing company a’dopted a technology
hat was beneficial to the union men.
Perhaps, finally, there is another level on which the technology of
roduction reflects male power. Feminists have understandably
ended to under-emphasize the material realities of physical power,
iven that women’s exclusion from numerous occupations has been
gitimated in biological terms. It is often still said that men are
aturally stronger and therefore more suited to certain types of work.
iowever, as Cockburn (1983, p. 203) correctly stresses, ‘the construc-
tion-of men as strong and capable, manually able and technologically
endowed, and women as physically and technically incompetent’ is a
cial process. It is the result of different childhood exposure to
hnology, the prevalence of different role models, different forms
schooling, and the extreme sex segregation of the job market. The
ffect of this is an implicit bias in the design of machinery and job
ontent towards male strength.
In composing work, the lifting and carrying of the forme is a case
‘point. The forme is heavy and in fact beyond the strength of not
nly women but also many men, particularly older men and younger
rentices. However, by defining this task as one that requires
scle, women workers cannot threaten to undercut men’s labour.
size and weight of the forme is in fact arbitrary. Printing presses
d the printed sheet could have been smaller too. Tradition alone has
cided at what weight the use of hoists and trolleys to transport the
me is introduced. There is nothing natural about units of work.
ether it is hay bales or 50-kilo bags of cement or plaster, they are
tical in their design. Capitalists and workers have a political
terest in the design of work processes. Employers prefer workers to
¢ their brawn when it leads to more efficiency and lower production
s Male workers use their bodily and technical effectivity to design
achinery and work tasks so as to constitute themselves as the capable
kers and women as inadequate.
is overwhelmingly males who design technological process and
strial machinery. It is the knowledge and experience of engineers
of the workers who use the machines which filters through into
hape of new technologies. Mechanical equipment is often manu-
ured and assembled in ways that make it just too big and heavy
the ‘average’ woman to use. This need not be a conscious process
r conspiracy. It is rather the outcome of a pre-existing pattern of
ower. This is not to imply that men always design technology for
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predecessors. These features made them seem more accessible to women
with skills and experience in operating office equipment (pink techno-
* logy) as opposed to computers (blue technology).
See Crompton and Jones (1984).
Game and Pringle (1983) and Cockburn (1985) both present case studies
~of employment where technical developments have substantially altered
~the skill and task range of jobs and yet the distinctions between ‘men’s’
* work and *women’s’ remain, with men still monopolizing the technical
; jobs. See Purcell (1988) for a review of recent British research on the
“-gendering of occupations.
- See Wajcman and Probert (1988) for a report of our Australian study
on .new technology homework, which includes a general literature

their own use and in their own interests. It is more complex than that.
Capital’s interest cannot be supposed always to coincide with that o
men as a sex. As we have seen, some technologies are designed fo
use by women in order to break the craft control of men. Thus gende
‘divisions are commonly exploited in the power struggles betwee
capital and labour. In this way, the social relations that shape tech
nology include those of gender as well as class.

This chapter has argued that despite technology being seen as a driving.
force it has not ushered in a new order but rather has been built int
the pre-existing relations of sex, class and race that structure th
labour force and employment opportunities. Although there has been
an expansion of job opportunities for women in some of the new
information services, ‘women’s jobs’ and ‘men’s jobs’ are as strongl
demarcated as ever. This is in part because social relations ar
expressed in and shape technologies. The pace and direction of tech:
nological development reflect existing gender relations as much as
they affect the sexual division of labour.

fI‘his argument is developed at greater length in MacKenzie and Wajcman
(1985); especially see the extracts by Bruland and Lazonick.

See Elger’s (1987) review of several recent studies.

r a useful discussion of the undervaluing of skills in the clothing
industry, see chapter 5 of O’Donnell (1984).

NOTES

1 For a critical review of this literature, see Pollert (1988) who argues that
what she calls the ‘left-reformist’ writing which advocates ‘flexible
specialization’ as a panacea has a conceptual affinity with management
literature on the ‘flexible firm’.

2 Liff (1988) and Webster (1989) argue along similar lines in their excellent
reviews of the literature on office automation. See also the major two-
volume report commissioned by the American National Research
Council, edited by Hartmann et al. (1986, 1987), which examines the
‘effects of technological change on both the quantity and quality of
women’s employment, particularly in clerical work.

3 I do not want to rehearse the various arguments contained in this
literature, as several comprehensive reviews already exist. See Thompson
(1983) for an excellent introduction to debates on the labour process.

4 To anticipate my argument about the gendered design of technology,
Juliet Webster has pointed out to me that the first word processing
systems were deliberately restricted to stand-alone, dedicated micro-
computers rather than being developed in package form to be used on
mainframes or all-purpose micros. This particualr design was aimed at
the main users, women office workers who had formerly worked with
typewriters. Word processing machines were given dedicated keyboards
with text editing functions embedded in the hardware, and screens which
imitated pieces of paper, to make them resemble their mechanical
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Reproductive Technology:
Delivered into Men's Hands

Nowhere is the relationship between gender and technology more
vigorously contested than in the sphere of human biological reproduc-
tion. Women are the bearers, and in most societies the primary nur-
turers, of children. This means that reproductive technologies are of .
particular significance to them. Birth control has been a major issue.
for all movements for women’s equality, and much feminist scholar-
ship- has been devoted to uncovering women’s struggle throughou
history against the appropriation of medical knowledge and practic
by men. '

Central to this analysis and of increasing relevance today is the:
perception that the processes of pregnancy and childbirth are directe
and controlled by ever more sophisticated and intrusive technologies.
Implicit in this view is a concept of reproduction as a natural process,
inherent in women alone, and a theory of technology as patriarchal,
enabling the male domination of women and nature.

The burgeoning debate about these issues has largely been con-
ducted within the feminist movement on the one hand and within the
fundamentalist Right on the other. Interestingly, socialists have:
generally been silent on recent developments in reproductive techno-
logy, perhaps because they primarily affect women, or perhaps
because they do not concern workplace production, the Left’s tradi-
tional obsession. But these are the technologies of life, raising com-.
plex moral issues about the role of human intervention in the world
of living beings. This chapter will explore feniinist perspectives on:
reproductive technologies, placing them in the wider context of the:
growing supremacy of technology in medicine.

DOREE ,
HERSELF IN THE LA

+ Source: Recycled Images

‘most important cause of changes in society.! Perhaps here more
1 elsewhere, major technological advances are seen as having
ctly transformed women’s lives for the better. The technologies of
gnancy and childbirth are said to have put an end to the dangerous
painful aspects of giving birth. Healthy pregnancies and heaithy
ies are attributed to the wonders of modern antenatal care, now
ighly ‘medicalized and technologized process. The new sophisti-
ed techniques for monitoring foetal development in the early stages
pregnancy mean that some ‘defective’ foetuses can be aborted.
ertile women who previously had no options can now embark
infertility programmes that promise the chance of conceiving
aturally’. And, most common of all, advances in the technologies
of fertility control are seen as the key to the massive social changes
that have occurred for women’s equality. The widespread availability

Feminist Perspectives on Reproductive Technology

The literature on reproductive technology is rife with technological
determinist arguments which assume that changes in technology are
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of reliable contraception and abortion, a right often fought for by
women, have meant that for the first time in human history women

are in control of their own bodies.?

Technology as the Key to Women's Liberation

In the early period of the contemporary women’s movement, repro-
ductive technology was seen as particularly progressive because it
opened up the potential for finally severing the link between sexuality
and reproduction. The much-cited advocate of the use of high tech-
nology to liberate women was Shulamith Firestone. In The Dialectic
of Sex (1970) she emphasized the need to develop effective con-
traceptive and birth technologies in order to free women from the
‘tyranny of reproduction’ which dictated the nature of women’s
oppression. Patriarchy was seen to be fundamentally about the con-
trol of women’s bodies, especially their sexuality and fertility, by men.
This view located women’s oppression in their own biology and.
posited a technological fix in the shape of ectogenesis. The application
of a neutral technology would bring an end to biological motherhood

and thus make sexual equality possible.

Since then, feminist analysis has not shared Firestone’s enthusiasm
for the artificial womb as the key to women’s liberation. Instead,
feminists have recently been more concerned either to oppose the
experimentation on women’s bodies that the development of these
techniques entails or to harness these techniques in the interests of

fulfilling women’s maternal desires.

Genetic research, bio-technology and infertility treatment are now
making such dramatic advances that Firestone’s ideas no longer seem
to belong in the realm of fantasy. The organic unity of foetus and
mother can no longer be assumed now that human eggs and embryos
can be moved from body to body or out of and back into the same

female body. The major proponents of the possibilities of reproduc-
tive technologies are the scientists and medical practitioners devel-
oping the techniques as well as women who have benefited from them.
Leading infertility doctors argue that embryo research promises the
possibility of eliminating some of the most crippling forms of here-
ditary disease and most importantly, gives hope to previously childless
couples. As one Member of Parliament recently put it:

The object of our interest in medical research into embryology and
human fertilisation is to help humanity. It is to help those who are
infertile and to help control infertility. . . . The researchers are not
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‘monsters, but scientists. They are medical scientists fw:t)‘rl:;lng'nn]t;
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scientific research. A parallel is drawn between the way in which
ave: been increasingly controlling the reproduction of animals
mprove their stock by experimenting on them, and the extension
is form of experimentation to women. The female body is being
opriated, fragmented and dissected as raw material, or providing
g laboratories’ as Renate Klein puts it, for the technological pro-
ion:of human beings.
he most powerful statement of this is Gena Corea’s image of ‘the

ductive brothel’ which extrapolates from the way animals are
ised like ‘machines to breed, to a future in which women will

Reproductive Technology as Patriarchal Domination

M » . .. o
‘gel(::;izoa‘;]aclj lrfé tile:ir opposition to the development and application
Who in 1984 formed FINK R ogr 1S, 21¢ & 80UD of radicl feminis
Resistance to Reproducti RAGE (Feminist International Network ¢
authiors such ag g Oductive and Genetic Engineering). Represented
Klein (1985). Maris tpe o (1985). Jalna Hanmer (1985), Renate
the development of rer - U87) and Robyn Rowland (1985), they
exploitation of woéeeifc’?,‘,""?"e technologies as a form of patriare
“ 'Wh ereas Firestbne—:sa; 'V?:rl::ﬁ’s 7 o . T me profess{onai breeders, ‘the mothelj machipe’ at men’s com-
their oppression, FINRRAGE vri reproductive role as the source :Some writers argue that these techniques will actually replace
s WIILers want to reclaim the experie iral reproduction, guaranteeing the fabrication of genetically-
Rowland (198 5, D.78) expresses it: : : t-babies. According to this futuristic dystopia,. men will achieve
maternal thinking stand in opposi :. : , f'm ] mate com%rc?l of human, creation and women will !ae redundant.
self-aggrandizing characteristics o ;Qn to the Qestrugtlve,' violent [any ,:fem1n1§ts k}a,ve explained tpe patriarchal dgsare for control
technological potential for the con Te“ _1he previous] atec er rcpmd.ucnon in psychoanalytic or psychological terms, asso-
from sexuality is now Seen‘as ai’ ‘:‘P ??C Separation of reproduction ng it with-male fear of female procreativity and the quest for
theory sees these techniques as a a tack L won adical : ortality. The potential of this technology to disconnect the foetus
dllctive capacities which haye h’;eattempt to appropriate the repr awoman’s bcdy is seen asa specific form of the:- apcient mascu-
source of power. It is about rémovinn"ﬂl? the past, wi s mpulsc?;:‘%to confine and limit:and cqrb the creativity and potep-
from us’. For Jalna‘Hanmer (19 & the ia§t woman-c polluting power of female procreation’ (Oakley, 1976, p. 57), in
T ‘..85 s P. 2103), - male womb envy. Embedded in: this approach, and most
licit:in the work: of Maria. Mies, -is:a:conception of science and
ology as intrinsically. patriarchal. FINRRAGE states that they
anew feminist science based on ‘a non-exploitative relationship
een nature and ourselves’. Clearly, feminist philosophical theo-
g -about: the -masculinist-character of 'scientific objectivity and
nality is being heavily drawn on in current debates about repro-
ive technologies.
ies:argues that.it makes absolutely no difference whether it is
en-or:men'who apply and:control this technology; this technology
trinsically -an: instrument of domination, ‘a new stage in the
triarchal war against women’. Technology is not neutral but is
ways based on ‘exploitation of and domination over nature, exploi-
n and:subjection of women, exploitation and oppression of other
ples’ «(1987,:p. 37). Mies argues that this is the very logic of the
ral sciences and its model is the machine. For her the method of
hnical progress:is the violent destruction of natural links between
ing organisms, the dissection and analysis of these organisms down
o their smallest elements, in order to reassemble them, according
o the plans of the male engineers, as machines. The goal of the
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ed here is a relatively recent one and, as a result, it is charac-
:?by more sensitivity to ‘the politics of difference’ than some of
lier feminist literature. There is now a much clearer realization
gender, that what it is to be a woman, is experienced everywhere
oh such mediations as sexual orientation, age, race, class, his-
colonialism. The recognition that new technologies may
ery different. implications for Third World and First World
within and between countries, is a strength of much of the
IC. : -
eal dangers for women that accompany medical and scientific
es in the sphere of reproduction are directly related to the dif-
circumstances of women’s position in society. Access to the
of expensive techniques such as in-vitro fertilization is heavily
ed to the ability to pay. Women who are poor and vulnerable will
1ave access to these techniques and furthermore, they will be least

;le;evl;xggz nis tcxt be;on;ie independent of the ‘moods’ of nature and-o
e out of whom: life still comes. R ducti
technologies are about i . et fromtien et
nolog € about conquering the ¢ i
dommanon, o about g g the ‘last frontier’ of me

o

Reproductive Technology as Neutral

women, another ‘group of feminist - :
m ; ; -commentators - emphasi:

::::valent efﬁec?s thatzregroductive technologies have onﬁhe» h?:é
omen. Accordm.g: to: Michelle Stanworth (1987, p.3) :

) resist abuses of medical power and techniques. For example,
issues over sex predetermination have a special urgency given
ce that the technique of amniocentesis is currently being used
select female fetuses: for .abortion in India. Sterilization and
such as Depo-Provera, as well as hazardous experiments, have
particularly targeted at coloured women.
-potential use of increasingly sophisticated forms of genetic
ing is likely to influence the definition of a ‘genetic defect’ and
jave implications for the way disability is seen in society.
search such-as. Wendy Farrant’s (1985) shows that:the medical
agement of prenatal screening in Britain has taken the form of

g women’s consent for termination as a condition for being
wed the. amniocentesis test. In this context, these techniques are

population control rather than about enabling women to make
¢ informed choices about reproduction.
here is broad agreement among feminists about these dangers. For
se feminists who dispute the FINRRAGE analysis, these dangers
een not as-a function of the technologies themselves, but of their
se. This position is summed up by Stanworth (1987, p. 15), when
¢ says that these technologies have been ‘a double-edged sword. On
.one hand, they have offered women a greater technical possibility
decide if, when and under what conditions to have children; on the
her, the domination of so much reproductive technology by the

lical profession and the state has enabled others.to have an even
eater capacity to exert. control over women’s lives’. From this
rspective, therefore, the feminist critique of reproductive techno-
logies goes no further than demanding access to knowledge and

potential to empower, as well as to dise ’
otential tc er, as well as to disempower, women and
dxs;;:ssxon»xs cou,ched in terms of ‘the costs and the benefits’ ¢
_1hese authors argue that the women’s. movement ‘has fiar
:Iglx:g;: ;ﬁe i;larpbll]ems of infertility and treated women th »partici‘gaé
‘these high-tech research programmes as *bli ie nd
g , hr rammes a nded by science’
fhajzrx: l:'éf‘;lr:ss oﬁ.plt':gatalfhconduioning. According'to them, maclvls
e authors associated with FINRRAGE fail to consider women
active agents who -have genérat dema e women
‘have . ed -demands fo
because of their authentic desi dren, As oot Torogic
¥ 0l their.aut desire to bear children. As a result, feminis
opposition to these technologies has a te ‘ i
PROsitic e te a tendency to: ‘confuse masculi)
glce:gxc; and. fg{ltames ‘with actual power relations, f«,kthereb;gf:tg
[ CTEIg women’s own response to reproductive situations in the
Repr-odﬁ’é tfandvmnmm :'lg):%masculine text’ (P"etchesk'y‘,; 1987, p".f:7 .
women have 0 fulf this need ot heretonn e EPCTLUIY infet
‘rlgl’_l‘at."of A choice’.' therefore we shpgld, supportathg;
técﬂgﬁiﬁg;p i(:f \:rlxl'letg: ;ake ‘ilsls,ue with the radical ~femini$t viewy that ‘
In .t clves -have ' patriarchal political jes.
Instead, they problematize. '€ patriarchal political properties
tead, they . “matize the institutional ‘setting. in. ‘whij
e , ] ; 18 g- in: 'which:
:ﬁffsl/;:gh:lg:i Stplt'gcedqres “occur. Whereas the «FINRRglgg :
, st these innovations because they. inevitably di
empower women, according to Rosali ' ety i
1pC » BCCOT! j nd Pollack Petchesky, ‘we: =
to separate the power relatio ithi ich reproductis 1o
_ ate , ns within which r i '
| : ) ; reproductive. techno-
S?ﬁ;flsarly g:;gpﬁeg frsom the technologies themselves’ (1987 pc l}7119{;
viarly, tor. Michelle Stanworth, the problem is not teéh ogy but
o ! s 3 , nology.
tl(l)eﬁ\:if:;rifth.esez tec'hnolo‘gxes draw their meaning from the culturil :r:lc:
p ey fcln‘ne.lte, in which they are embedded’ (1987, p.26)
€ feminist debate about the new 'reproductivé tcch.nologies
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lopting, implicitly or explicitly, the use/abuse moc{el of technol.o.gy,
fail to appreciate the extent to which technologies have pqlxt{cal
lities. This is where the strength of the FINRRAGE ana}ysns lies.
y view, FINRRAGE are right to argue that .gender relatlo.ns have
féundly satructur‘e'df the form of reproductive technologies that
become available. o
‘make this claim however one does not need to congeptuahze it
-ms of a monolithic male conspiracy. As },angc?on Wmner (1980,
5) has said: ‘to recognize the political dxmenmqns in the §hages
echnology does not require that we look for conscious conspiracies
malicious intentions’. Nor does it imply that men are a homo-
us group. While it-is evident that all the stages in the career of
dical technology, from its inception and devel.opme.nt, thrmfgh
nsolidation as part of routine practice, are a series Qf“mterlockmg
ctivities, the male interests involved are specifically those of
‘middle-class professionalsThe division of labour that produces
eploys the reproductive technologies is both se?(t}al and profes-
1: 'women are the patients; while the obstetricians, gynaeco-
sts; molecular biologists and embryologi§ts are men. ‘
-we regard technology as neutral but subject’ to abuse we will be
ded to the consequences of artefacts being designed and developed
articular ways. To make sense of reproductivq technology we need
examine the social and economic forces that drive research fprward
that inhibit more progressive developments. Thr_oughqut this .book
ave argued:that certain kinds of technology-are mextrlcably linked "
particular institutionalized patterns of power a_nd«autho:rlty, and
ase of reproductive technologies-is no exception. Men’s appro-
ation of technology here, as in the-other-areas we !:tave examined,
s been decisive in attempts to create and maintain control over
men. This can best be demonstrated by,loqking at _the ?mergcnce
Especific technologies and-how they: figure.,n.‘n the historical estab-
hment of male hegemony in Western medicine.

resources so that women are able ‘to shape the experience of repro
duction according to their own definitions’. S
An aspect of the politics of reproductive technology left out by thi
account is-that the technologies redefine what counts as illness. ‘Infer:
tility” now becomes not a biological state to which the woman mus
adapt her life, but a medical condition - a problem capable of techno
logical intervention. The very existence of the technologies change
the situation even if the woman does not use:them. Her ‘infertility’
is now treatable, and she must in a sense actively decide not ‘to ‘be
treated. In this way the technologies strengthen the maternal function
of all: women; and reinforce:the internalization of that role for each
woman‘ R ;e : . B L N B T"; B S
Indeed, the emphasis placed.on women’s right to use these techno-
logies to their own ends tends to obscure the way in which historical
and social relations-are built into the technologies themselves. While
recognizing the social shaping of women’s: choices in the sense of
motivations, few participants in the debate see that the technologies
from .which- women: choose ‘are themselves shaped socially.s
Techniques such as in-vitro fertilization, egg donation, artificial
insemination; and surrogacy have ‘the potential to place the whole
notion of genetic parenthood, ‘and:thus family relationships; - in *
jeopardy. However, only those technologies that reinforce the value -
of having one’s ‘own’ child; one that is genetically related'to oneself,
are being developed ‘and, as Patricia Spallone (1987; pp:173-4)
argues, these values determined the Warnock Committee’s assessment
of ‘acceptable’ risks to women’s health. Despite the dangers; the Com:
mittee approved-the use of in-vitro fertilization, where egg donation
provides-an offspring which is genetically related to the husband. Yet :
the technique of egg donation by uterine lavage (embryo flushing-or
surrogate embryo transfer) was rejected on the basis of physical risks.
The medical risks involved: in this procedure are:no-greater, but it
carries' the risk of unwanted pregnancy in the donor woman. Two
women would then be sharing a pregnancy and the existence of this
donor mother-to-be would challenge the usual categories of mother-
hood. This technology. was rejected, ‘not on the ‘grounds ‘that ‘it
endangers women’s health, but because of its socially disruptive
character to the identification of blood ties with the family.
Women are in fact selecting from the very restricted range “of
technological options which are available to them. Thisis ‘glossed over
by the feminist critics.of the FINRRAGE position. By: focusing onthe
sexual politics in which the new reproductive technologies: -are
embedded, they pay insufficient attention to the technology itself."In

R

'he Medicalization and Mechanization of Childbirth

vered into Men's Hands

inajor focus of feminist historians of medigine'has been to dogu-
nt the central role of women healers-and midwives before the rise
modern medicine. Up until the close of the seventeenth century
endance on childbirth had always been th; preserve of women;
raditionally providing a livelihood for the wife and widow. It was
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midwives who came to women in labour and who assisted women in-

the process of giving birth. Their experience and ‘knowledge about

birthing and about birth assistance was passed from one generation:

of women to the next. Throughout the cighteenth century a bitter ant

well documented contest took place between female midwives and the
emerging male-dominated medical profession, as to who would have
control over intervention in the birth process (Ehrenreich and English, -

1979 and Donnison, 1977). It emerges from these accounts that a par-
ticular technology played a crucial role in determining the outcome.

In England from the 1720s onwards an increasing number of men

were entering midwifery in direct competition with women. Before
that time, surgeons (an exclusively male occupation) had only been
called in for difficult cases where natural delivery was not possible.
They had carved out this work in the thirteenth century by forming
surgeons’ guilds which gave them the exclusive right to use surgical
instruments. Before the invention of forceps however there was little
they could do except to remove the infant piece-meal by the use of
hooks and perforators, or to perform a Caesarian section on the body
of the mother after her death (Donnison, 1977). Obstetric forceps
were introduced by the Scottish apothecary William Smellie by the
1730s (see figure 3.2).

The forceps enabled its user to deliver live infants in cases where
previously either child or mother would have died, and also to shorten
tedious labour. According to custom, midwives were not allowed to
use instruments as an accepted part of their practice. The use of
forceps thus became the exclusive domain of physicians and surgeons,
and was associated with the emerging profession of medicine. The
introduction of forceps gave these men the edge over female midwives
who were adept at the manual delivery of babies and who had all the
practical knowledge about birth and birthing. As soon as this techno-
logy was introduced it was seized upon by physicians, who used it far
too often, even in the contemporary opinion of the inventor himself.
The outcome of the struggle that ensued was that the midwives lost
their monopoly on birthing intervention, which became the province
of the profession of medicine. For the first time in history childbirth,
which had always been ‘women’s business’, had been captured by men.

Clearly the ascendancy of male obstetrics was the result of a number
of interrelated factors, a critical element being the movement of
childbirth from home into the newly established lying-in hospitals.
However, the invention of one of the first technological aids to birth-
ing provided a crucial resource for male medical practitioners. It is
telling that the public debate precipitated by the entry of men into
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- Obstetric forceps as ‘artificial hands’ .
Source: William Smellie, A Sett of Anatomical Tables, 1754, plate 16.

midwifery pivoted around the use of instruments suph as qbste.trlnﬁ
orceps: ‘the doctors’ practice of midwifery was becoming dlstmgms‘;l )
ble by its very technical aspect’ (Faulkner, 1985, p. 93). Young m p
nidwives were often incompetent and frequ.enyly used instrumen
nnecessarily to hasten the birth and save their tl_me, often damagntr’llgl
he mother and killing the child. The misuse gf: npstruments was ; il
ommon enough to attract the following cn,ucxsm t?rom a lea “:i
medical practitioner, a James Blundell of Guy’s ‘Hospntal, \yho. wi?ve
in"1834 that some men seemed to suffer’ from ‘a SOI"I c:f instincti
impulse to put the level and the forc_eps mtg the vagina (Dl(l):l?lso?l;
1977, p. 50). Thus technical intervention rapidly became the hallma
: i ractice. . '

Offir'rlll?sleisn;e;lizl s‘;y that birthing women were ne;essarlly 'hostnle to
increased technical intervention. In the .early decades of this centur};
here was considerable feminist agitatnon' in favour of the use 0
anaesthesia during labour, which male physicians were then o,pposmg.
Women took up the cause of drug-indu'ced ‘twﬂ.lght fleep peca::lﬁee
they saw it as ‘the newest and finest techmc;ue avax-lable to rehevq ne
acute pain of childbirth. Physicians’ objections to its use took vario
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ies, in comparison with social factors such as the standard of
tion and sanitation. As Jill Rakusen and Nick Davidson (1982,
2) put it: “The single most significant conteibution to a cut in the
and handicap rate among newborn babies would be a com-
ensive anti-poverty programme’.” Indeed, the women whose
fare might be most enhanced by these medical technologies have
.access to them.
e strength of the feminist critique of professional medical care
t-only its dissection of medical-technological treatments but its
ysis of the way scientific and medical knowledge is itself gendered.
nderstand the medical treatment of birth, it is important to
ize that in the development of Western thought and medicine,
ody came to be regarded as a machine. The Cartesian model of
yody as a machine and the physician as technician or mechanic
erged in the seventeenth century and was integral to the develop-
-of the biomedical sciences: This mechanical metaphor continues
dominate modern medical practice and underlies the propensity to
ply technology and to see surgery as the appropriate cure.
As I noted in chapter 1, gender symbolism and representations of
cual difference were central to the scientific and medical texts of the
eenth and nineteenth centuries. In contrast to the male norm,
en’s bodies were depicted.as frail and prone to physical and
ntal disease, the prime objects of medical intervention. Ludi
danova’s recent book Sexual Visions contains fascinating material
he depiction of the differences between women and men in the
ymedical sciences between the eighteenth and twentieth centuries.
ese sciences were associated with the idea of the unveiling of nature,
woman, as the personification of nature and ‘the other’, was thus
appropriate corpse for the male practice of anatomy. (Although
gery of women’s bodies was predominant, the unveiling of ‘other-
s’ also took a racial form.) Jordanova argues that gender is still
entral medical metaphor and by examining advertisements in a con-
mporary medical magazine she explores the ways in which illnesses
are visually tagged as ‘male’ or ‘female’. ‘Depression, anxiety, sleep-
ness and migraine are likely to be associated with women, while
orders that can inhibit full movement and strenuous sporting
activities are associated, metaphorically, with masculinity.” :
144) i L
The language of the biomedical sciences today is no less suffused
thimplicit assumptions about and imagery of sexual differel
hrough a detailed comparison of medical writings on the ‘fen
reproductive system with those on the male equivalent, Emily Mi

;81111:)‘;::: 23: e;;is;ﬁe 15 a good example of the complexity of argumenis
rol. The doctors were resisting a

) : ‘ process that would ha

reinforced their control over childbirth and the women were demgzg

:)i::lr t?eb ‘bm.hing process, it paradoxically ‘helped change the defini
of birthing from a natural home event, as it was in the nineteent

century, to an illness requirin italizati ici
dance: (1986, p. 140) q g hospitalization and physician atten

V :is::;% ntl;: st;;x:l(tioh?s been to;;vards the routine use of anaesthesia. th
1 esort orceps, the standard practice of episi ’
the increase in births artificially i : 25 Cassarinn con
28 : icially induced as well as C i
tions.® Perhaps the most vivid i e reatment is b
ns.? Perha image of women’s treat is ¢
rack-like delivery bed on which a i ot on her bamk
: ch a mother is strapped, flat
) . : . le , on her back
Xé}tg) ei‘le: llr:gs In stirrups, in a position which might have been
fectuajaa: :ose§;)glne((i Dto make her own efforts to bear a child as inef
sible’ (Donnison, 1977, p 198). A inist
authors, including Ann O ave v thor gy Tconinist
. akley, have argued that thi i
i 5 this medica
nnlmaalgaeguegg:; ?i é)reggancy and childbirth by a powerful professiongll
: €duced women to the status of reproducti jects;
engendering adverse emotional i Fidboacing wesocts
1al experiences for childbeari \
Contemporary feminists h. i L of the extont
1 -have been particularly critical
: of the ex
to whlch. birth has been transformed from a natural pro i o
pathological one. process fhto &
neg:;:; lfzt:rzﬁ/hrecently g was generally assumed that maternal and
1 s were reduced as a direct result of the i
portion of hospital confinement ication of temmomey
] s and the application of tech
in pregnancy, labour-and birth. This belj i N
5 . elief explains w ’
tolerance for a system th anstormed buth
tole at some have argued has transf i
Into a passive and alienatin i i idely ah
g experience. It is now widel
ledged however that in i i maseive oo
: many, if not in most, ¢ i
logical intervention in childbirth i oy, With the exveatr
childbirth is unnecessary. Wi i
of risky births and women wh o fonaonseption
sky | 1o need Caesarian sectio i
vention is not a biological necessi i e
sity; rather, it reflects the stru
' . s . . . i Cture
of l{):c:s: anc_i dec;smn makmg within obstetrical situations.
conece t.socmloglcai. and medical literature has been reevaluating the
ution of medical technology to the health of mothers and
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istorically and cross-culturally it is evident that women commonly
lice the process themselves, not simply deferring to the expectant
ther’s own wishes. To counterpose masculing technologized child-
to women’s ‘natural’ ways begs the question. The issue is not
‘childbirth was or would be like for women without the controls
ed by modern technology, but why the technologies we have
the form they do. Thus we need to look at the social context in
h the new reproductive technologies have developed.

(1987) found that the cultural grammar was radically distinc '
Wher:eas the dominant metaphors used of the female system ar
negative and demeaning to women, by contrast those used of the mal
§ystem .suggested power and positive qualities. The images containe
in medncal descriptions of menstruation and menopause are chara
tensnca.lly~~in terms of failed production, breakdown and decas
sperm is depicted as ‘amazing ... in its sheer magnitudes’.s:
obstetric - literature, the uterus is regarded as the machine ih
produces the baby and the woman is the labourer supervised an
managgd. by the doctor. Even in the act of conception the languag;
of medicine.assigns a passive role to women and an active role to th
male.:Propelled by a powerful tail, sperm, that ‘nuclear war-head «
paternal genes’, actively swims upstream to fertilize the waiting egg
The profound gender-bias in the way medical science view:
women’s and men’s bodies, in its very way of seeing problenis h
consequences both in the rate and kind of technological :interven;ion
T}ns is e:.(empliﬁed -in_the differential treatment of reproduct"
disorders in women and men. Infertility treatment is primarily aime
‘ats w9men:and male infertility is hardly visible or even ‘:acknowledgc&
Unlike the .femalesﬁreproductive system, which is served by gynaeco-
logy, there is no medical specialty for the male reproductive system
(Pfeff.er, 1985, p. 35). Far from being a sign of neglect, thié is synip
tome‘t,tlc of the medical profession’s refusal to see the male repr6~
ductive system as defective. ~
Much medical technology has no doubt been of physical benefit t
women, particularly in terms of pain relief, and this has been undef
emphasized in the feminist literature, which is highly critical~~d
fnodem, hospital-based obstetric practices. This view equates th

nology and Professionalization

I professions, claiming expert technical knowledge has been
ured.as a way of legitimating specialization. The unequal power
ons between medical practitioners and their female patients are
d on a combination of factors, predominantly those of profes-
nal qualification and gender.'©akley argues that the technological
rative within reproductive medicine is intrinsic to the defence of
ors’ claims of professionalism. ‘Indeed, retention of absolute
rol:over technical procedures is clearly an absolute necessity for
urvival of modern medical power’ (Oakley, 1987, p. 46). The term
nological imperative’ was originally used by Fuchs (1968) to
ggest that the addition of any new technology generates an increase
urther use by its very existence, and this in turn generates still more
hnology. o
ere are a number of interlocking socio-economic factors which
nerate the development and use of medical technologies before their
ppropriateness and efficiency are determined, even before the
ounds for their increased use are established (McKinlay, 1981).
t-are the dynamics of this process in accounting for the massive
ansion of medical machinery? Technology is central to claims of
essionalism and this has two important related aspects: having
erin the doctor-patient relationship and having power within the
ofession. Let us turn to the doctor-patient relationship first.
he professional hierarchy means that doctors are regarded as
perts: who -possess technical knowledge and skill that lay people
vt have. The doctor-patient relationship is also often a class one,
th a meeting between a middle-class, highly educated professional
d a working-class patient. As well as being gendered, the rela-
nship is often characterized by racial inequalities. Technology plays
major role in consolidating this distancing of the doctor from a
cessarily passive patient, leading to the dehumanization of health
¢. The growing supremacy of technology in contemporary medical

oppression of women by science and medicine. Modern practices are
cognpefred unfavourably with explicit or implicit conceptions of wha:
childbirth was like iin earlier periods or in primitive societies. It is
prf:surped or asserted that until the advent of male medical control
chﬂ.dblrth was a safe, non-alienating and purely ‘natural’ physio-
logical process; that women midwives and relatives attended in a sym;
pathetic' and supportive role. ,
. However, as Sally Macintyre (1977, p. 18) points out: “Childbirth
is, of course, socially controlled in all societies.” Far from women

themselves being individually in control, childbirth is invariably sur- |
rounded by rules, customs, prescriptions and sanctions. Indeed,
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ed. So their claims to expertise might appear tenuous to women.
argues that technology is particularly attractive to obstetri-
ecause techniques such as the stethoscope and foetal monitor-
able male doctors to claim to know more about women'’s bodies
women themselves.
the technology is available women as patients may well want
ct high-technology treatment. This does not make women the
ictims of reproductive technologies and the male doctors who
hem. Within limits, women who are already advantaged in the
ructure may even experience ‘a sense of greater control and
npowerment than they would have if left to “traditional”
jods or “nature”’ (Petchesky, 1987, p.72).
wever, the routine use of ultrasound imaging in pregnancy
ues despite scepticism as to its medical benefits. Indeed the basic
que of ultrasound was not designed for obstetric purposes at all.
origins date from attemptsito detect submarines through sound-
es- during the First World War. The subsequent development of
asound as a medical technology was as an offshoot of a major
ch project on acoustics at MIT financed by the US Navy (Yoxen,
-The concentration on pregnancy came several years after its use
her clinical diagnostic fields and the interest in foetal abnormality
-ates of growth, with which it is now mainly associated, came even
The procedure serves to discredit and then displace women’s
xperience of the progress of the foetus in favour of scientific
n the monitor. Some feminist critics fear that these techniques
women into mere spectators of their own medically-managed
gnancy. As such they represent the ultimate appropriation by men
omen’s knowledge and expertise.
ithin Western medicine, the high technology activities are not
‘key to power at the level of doctor-patient relations, but also
ower within the profession. Status, money and professional
claim within the medical profession are distributed according to
technological sophistication of the speciality. To be seen to be
veloping and expanding high technology procedures signals success
he competition for scarce resources - as between specialists,
ieen hospitals, and between individuals. ‘Medical specialization:
d technological innovation have a special feature: they are parallel
d-interactive. Medical specialization leads to technological inno’
n; then, as a given technology is used, physicians and indus
signers collaborate to improve it. As it is defined, that process:
_ever more specialization and associated work and proceds

(Fagerhaugh et al., 1987, pp. 7-8).

practice is not by any means confined to obstetrics and both
and female patients find it an alienating experience’. ‘ ™
In modern Western medicine, technological advances have tras
formc;d the methods of diagnosing iliness, and these new metho.
have in tufn altered the relationship between physician and patien
The ub{qultous stethoscope has its origins in the doctor’s wishpto'* i
the patient at a distance, overlaid with: the requirements of mo&
as between men and women. According to the apocryphal story;
stethoscope was invented in 1816 by Laennec, during the examiny,tf
of a young woman who had a baffling heart o
the patient’s youth and sex from placing his ear to her heart hé reca
thatesoun'd travelled through solid bodies. From rolling some shi
qf paper into a cylinder on this occasion he went on to constru t’eg
first ‘wooden stethoscope (Reiser, 1978, p. 25). The human ea:c' k
supplanted by the stethoscope not because of any technical déf icier
but because of prevailing social mores. : e
‘Broadly. sp_eaking, since the nineteenth century there have b
tl}ree. stages inthe historical development of the methods usede
dx‘agnose., 1llncs.s.: Physicians have moved ‘from direct communicatic
}mth« thel.r ‘patients’ experiences, based upon a verbal techni uem
information. ga'lthering‘,— to.direct connection with the patients’ %odi
th.xough;techmques of physical examination, to >indifect conhecti
with .both the experience and bodies of their patients throug
machines and technical experts’ (Reiser, 1978, p. 227). "

ably c.hrec.t the attention of both the doctor and the patient away f
exgerlentlal or ‘subjective’ factors and towards the measurable ays rmtn
of ll}ness. Moreover, Reiser argues that many of the modern gle e
nosucmachme.:s whicfh have supplanted the more traditional manig
gllethods and simple instruments are of little real value. The fact tha
€y are so commonly used is not an indication of the reliability o

dent clinical jud
gements based u i
i, pon their own abilities and :
woo,bstetncs is a special case because the patients are uniformly:
e ct?en, they are generally not ill, and it is clearly an area where male
ors can have no personal experience of the ‘condition’ being
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The evolution of the new techniques of in-vitro fertilization an

embryo transfer illustrate this process. On the face of it, the curren

enthusiasm for the new techniques seems curious. After all, in-
fertilization and embryo transfer have proceeded without much
ther work on establishing causes of infertility or improving ot]

treatments. Given their low success rate, and the level of physicéi

danger and psychological distress that accompany these new repr
ductive technologies, why the current concentration on in-vitrg
fertilization among infertility specialists? How does it happen tha
resources are allocated to this ‘unsuccessful’ technology?
Whilst it is true that new technologies generally have a high failur
rate until perfected, it is also the case that ‘many roads’ are not take
in science. There is as yet no detailed description of the stages in th
origination of these procedures and techniques. We might ask, wi

Edward Yoxen (1985, p. 143), what set of career choices led Edwards

and Steptoe into their collaboration, or why their interpretation of th
risk studies in animals was much less cautious than anyone else’s, .0
why there are so few data on the effects of the drugs and invasive pro-

cedures used in in-vitro fertilization, or why there are so few data on
the causes of infertility. Questions of inventive success and failure can

be made sense of only by reference to the goals of the people involved.
Professional interests explain a great deal about the developmen

of these techniques. Before the introduction of in-vitro fertilization
and embryo transfer, the investigation and treatment of infertility had
long been afforded low status in the medical hierarchy. Many of the
procedures were carried out by general practitioners, as they required
little special knowledge. Naomi Pfeffer (1987) argues that the new
techniques of in-vitro fertilization and embryo transfer provide
gynaecologists with an exciting, high-status area of research as well
as a technically complex practice which only they can use. Status and
substantial financial reward are to be had, as well as job satisfaction.

By 1982 in Britain, the Royal College of Obstetricians and Gynaeco-
logists was already claiming that their fields had expanded so much
that it should be divided into four sub-specialities. ‘The pressures

towards sub-specialization within gynaecology and obstetrics, then,
constitute another incentive for medical personnel involved in the
treatment of infertility to lay claim to new areas of expertise’ (Pfeffer,
1987, p. 88). Official recognition of sub-specialization would attract
financial support for training and research. In many ways therefore
it is apparent that professional interests play a central role in deter-
mining the type and tempo of technological innovation in this area.

There are however wider economic forces at work. The commercial
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srests of the vast biotechnology industry are ?arti§ularly 'mfluen-
duch has been written about the ‘new mec‘hcal-—mdusmal com-
nd the way in which resources are systfamatlf:ally c'han.nelled into
table areas that often have no connection with satlsfymg. humgn
s. There is as yet little detailed informa.tlon 'about the financial
ts of medical biotechnology corporations in the develppment
xjew reproductive technologies. Furthermore the potential cor;:»
L-applications of the products are as yet unclea_r, at lf:ast to the
ral public.!" What is clear is that the needs. of infertile women
nly a small part in the research agenda envxsagec.i. Embryos are
ique source of information about human genetics, embryonﬁc
lépment and foetal growth. As Professor prert YVmstop, of the
mersmith Hospital, West London, explained: ‘We think that
fertilization is merely the first step. In the long term th.e
could be removed for a few hours and then be 'replaced. This
estion is not pie in the sky:"(quoted in The Guardian, 1 January

'March 1989, male embryos had been distix}guished fropl female
ryos within days of conception. The poter}ual for genetic screen-
is now immense and with it the possibiht_y for gene trax.lsplant
V iments, known as ‘gene therapy’. The ulpmate aim, which has
acted vast research funding in North America, Europe angi Japan
‘unravel all the instructions contained in the human _genetlc code.
ome commentators have likened the scope of the blqtecpnology
"iution to that of the microelectronic revolution, seezmg it as the
echnology-based phase of capitalist c.levelopment.‘- Already we
seethat the human body is caught up in commerce in new waysci
ith- human organs such as kidneys, eyeballs, frozen foetuses an’

\etes being traded on the international' Iglarket. Wha.teyer one’s
tion on the ethics of embryo research it is clear that it is always
ctured by relations of exploitation basefi onrace, class and genfler.
\e:traffic in Korean foetuses for American military research into

ical warfare is a case in point. . )

y :otghlgfxlgh :rromen are the prime targets of n}edical expcnmen'tat:nir;li
productive technology cannot be an'leysed in terms of a pamzrc ’

ynspiracy. Instead a complex web o.f interests has b.een woven dere’l‘-;
ose of professional and capitalist interests ove‘rlgu‘d with gender. .
more specifically to the operation of gender. divisions that we ,1:;0‘
turn. The next section will examine the dynamics of a technology less
ecent and better documented than those refer}red to above. Nowhere
e sexual relations more profoundly fprmatlve of a set of tccbno»
logies than in the sphere of contraception. :
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irth-control technology came to us with modern medicine. This is far

m-the truth, as modern medicine did almost nothing, until the last

wenty years, to improve on birth control devices that were literally

re than a millennium old’ (Gordon, 1977, p. 25). In fact, most of

- present methods have had precursors in societies far less techno-

rically sophisticated than ours. There is evidence from old medical

and from anthropological studies that women have almost uni-

ally sought to control their fertility. Far from being invented by

entists or doctors, effective forms of birth control were devised and

ministered by women in nearly all ancient societies.

Reproductive knowledge and practice has always been part of
en’s folklore and culture. The relatively recent establishment of
nale hegemony in medicine has obscured the existence of earlier
thods that were more under women’s control. Traditionally, know-
-about techniques for birth.control, like remedies for other com-
ints, was-developed and practised by wisewomen and midwives and
ided down from generation to generation. A wide array of birth-
atrol techniques were practised in the ancient world and in modern
industrial societies including magic, herbal potions, infanticide,
ortion, coitus interruptus, vaginal sponges, douches, and pessaries.
Not only did these techniques vary in their effectiveness, but they
very different implications for sexual relations. Some techniques
‘more amenable than others to being used independently and even
etly by women; some give full control to men; others are more
ely to be used co-operatively. The point that needs to be emphasized
that women and men might have conflicting concerns and goals in
nd when contemplating fertility control and these are reflected in
ifferent techniques available. We will return to this point later.
Gordon argues that it is only by looking at this heritage of birth
itrol customs that we can comprehend the emergence of the birth
trolmovement, for that movement took its strength from women’s
derstanding that traditional methods of fertility control were being
ypressed. In particular, while abortion had hitherto been the subject
moral: controversy, it was not until the nineteenth century that it
ctually criminalized. These abortion laws were intended to elimi-
¢ doctors’ rivals such as midwives and to undermine traditional
rms of reproductive control. The result of the medical and legal
ervention in this crucial form of birth control was a decline in
romen’s ability to effectively limit their pregnancies. What was new
he nineteenth century, then, was not the technology to control fer-
y- but the emergence of a political movement that campaigned for

he right to use contraception.

The Sexual Relations of Contraceptive Technology

The perspectives from which most histories of fertility control are

societies women were the victims of their own fecundity.” There
a tendency to look back from our current ‘Pill Era’ and regard biri
controlasa nineteenth-century invention, representing the triumph:
the prpgressive forces of technology over ignorance and prejudié
The .Plll, a technical invention, is credited with enabling women f‘o
the first time to control their fertility, and the massive social chang
for women that accompanied its introduction are attributed to i

: 'It is z.issumed that earlier generations were prevented from prat
tising birth control because they lacked the necessary technolog&
Many accounts of the history of birth control begin with the inventié

th? form it takes, is as much dependent on a society’s attitude to Sex
children anfl the status of women, as it is on effective technology. ‘Fo
the use of {:nrth control requires a morality that permits the separ;ltio
of sexpal Intercourse from procreation, and is related to the exten
to which women are valued for roles other than those of wife and
mother’ (Greenwood and King, 1981, p.169).'5 Birth control ha
always.bfsen a matter of social and political acceptability rather than
of medlm_ne and technology. Like childbirth, its prevention has always
been subject to elaborate regulation and ritual.

In her book on birth control in America, Linda Gordon (1977
argues tl}at social institutions and cultural values, rather than medicai
or techmce}l considerations, have shaped modern contraceptive tech-
nf)logy. Like most feminists, Gordon began with the premise that
birth con?rol represented the single most important contribution to
the material basis of women’s emancipation in the last century. How-
ever, she was quickly led to ask why the technology of contraceptionx
deyelgpc?d when it did, and why, in our generation, the invention of
the Pill is seen as the key to liberation. For her, birth control was as
much symptom as cause of larger social changes in the relations
between t'h‘e sexes and in the economic organization of society. |

”ljhct ability to transcend biology was present in the earliest known
societies. ‘There is a prevalent myth, in our technological society, that
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-om the corporate interests involved, most of the research
cal contraceptive methods is done by men on techniques for
terestmgly, the incentive for the development of the
rth control but rather men’s need for protection
al disease. Given that women and men have different
sexual behaviour, might not these differences be reflected
of contraceptive technologies? Indeed, Pollack (1985,

hat these technologies ‘are developed from a patriarchal
mphasizing the sexual enjoyment .of men and under-

i hnked thh the pohncs of state mtervenuort in pop he costs to women. Male sexual pleasure iis the most
planmng Populamomst ‘ideology - not:scientific: discover actor taken mto account in the methods which become
catalyst. for the major financial investment in research on d in the ways in which contraceptives are used’.

prevention :methods  :and;: according: to: Elkie ‘Newman (1 ‘prefer methods that mterfere least with their expe-
influenced the specific techniques ' which have become available ( fthe expense of women’s health and enjoyment.
technologlcal prereqmsxtes for the developmcnt of an oral hor ce-of heter ua.l men to: exther wear condoms (even m

However, reproductive self-determination for women was n
primary catalyst of the birth control -movement. Equally im
were the populationist movements. inspired- by Malthusian
which sought population control as the cure for poverty

- During the twentieth - century, contraception and to a les
abortlon ‘have become respectable, and Iargely regulated‘
med:cal professmn. However the nﬂ (

hngsﬁ; over the medxcal l’lSkS women are taking. While some
techniques -for :men -have been developed, the dangerous
nd:to be played down far less than is the case with female
‘In fact men -have been very reluctant to volunteer for
ents: with male methods of any kind, just as they have been
luctant to:be sterilized. The World Health Organization
ide ' ich_money into research on male

as d—fashloned? ‘Consxdermg how much time; money ' iture - they simply cannot persuade enough men to

y is now spent on birth-control research, we might expect * (Newman, 1985, pp. 141-2).
choose from: among, say, ten dxffel;ent kmds of hamer m is alsot'he technology favoured by women. As women still
i Ste ‘op . prime responsibility for pregnancy, the Pill is chosen for its
of protection and for the control that women can exercise
' : s use. Many women feel uneasy about touching parts of their
AI numbe °f stenhzanon techmques (Newman, 1985* p odies and this is often linked to their anxieties about sexual
. g gh the ing this method does not involve touching one’s genitals,
ot:require -male cooperation or even knowledge, and it allows
pontancous’ sex. The Pill has ‘the additional psychological
ge of separating contraception from sexual activity, both in
' , ically. It does not interfere with what is considered
l undcr their control. From the doctor’s pomt ‘of view mal mantic heterosexual sex, that is, for men to be lustful
fact’ that this method does not Tequire many visits to the clinic, d. for women merely to surrender. By comparison, the
does not'need to be explained at great length to the patient are addi ng of caps.or dxaphragms does require some skill, and to use it
tlonal advantages. Itisalsoimportant not to underestimate the sign 0 adxm o0 a man and to oneself that one is planning to have
cance: of the Pill’s profitability. It is economical to produce-an
market ‘and needs to be taken' ‘daily, thus generating vast profits fo
the pharmaceutical industry that supplies it.

e - definition of sexual activity -as heterosexual intercourse
involving penetration provides the context in which contraceptives are
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- fertilization, egg donation, embryo donation and artificial insemination
to stable, cohabiting heterosexual couples.

. 1 would like to draw the reader’s attention to McNgil, et al. (1990) which
V does locate reproductive technologies within the sociology of techno-

ygy. The collection only came into my hands as this book went to press.
.Feminists have also been concerned to expose the increase in hyste-
‘rectomy, particularly for black and Third World women, as a form of
involuntary sterilization or as ‘a simple solution to everything from
. backaches to contraception’ (Homans, 1985, p. 5).

.See also Arney (1982) and Richards (1978).
_Martin (1987, p. 48). Although this negative medical imagery pervades
WOmen’s own images of their bodies, involving extreme fragmentation
.of theself, women also resist. By analysing the different speech women
se according to their.class and race, Martin provides examples of how
vomen generate their own more self-respecting meanings for menstrua-
_tion, menopause, and: birth. Interestingly she discovered that white
_middle-class women were.f re likely to uncritically accept the
egemonic medical model of their bodies than working-class women,

lack or white.
.This account is drawn from Reiser (1978). See also Foucault (1973) and

Jewson (1976).
. This is not to deny that subsequently the stethoscope did become tech-

nically ‘superior’.
It recently emerged that American insurance firms are taking a keen
interest in the development of genetic screening for its potential use in
the recruitment of employees.
In fact, Haraway (1985) and Yoxen (1986) argue that this biotechnology
k:evolution is also a cultural revolution, in that the very meaning of life
is being transformed. With the development of genetic engineering, the
“:dominant image of nature becomes one of organisms as information-
processing systems that can be reprogrammed. ‘Thus our image of nature
is .coming more and more to emphasise human intervention through a
process of design’ (Yoxen, 1986, p. 30).
The classic study is Himes (1936).
Even Rosenberg (1979, p. 50), normally such an astute critic of techno-
logical determinism, falls into this trap: ¢ . . . one might therefore well
argue that the women’s liberation movement is essentially due to the
combination of declining fertility (in turn partly attributable to a more
effective technology of contraception), on the one hand, and the elec-
ification of the household chores, on the other. One need not be a
chnological determinist to argue that the social benefits of the new-
found freedom of women in American society are, in large measure, the
product of technological innovation.”

hat the invention of reproductive technologies often long predate their
widespread use is evidenced by, for example, artificial insemina-
tion. Although we think of this as a radical new means of separating

;izegzz?gegéddfvc}lfzped, dihstributed and used. Contraceptive method
o fit in with male-defined sex. Freed f ' n
sibility and the practices involved i i e sheath or withiron
ed in using the sheath ith
men: have been able to concentrat i yment o
e more:on their enjo ;
For. women too the Pill ha: e onirclat
' s-meant more effective birth: | whi
in turn has been translated into ibiliti Ve
more possibilities of s 1 ;
for women. However, w ’s i i
0. , women’s increased sexual ind
been ata high health cost. If i s o
. . If the gains for women outwei i
it is because of the achievem oot 088
ach ents of the:women’s m ‘
the technology per se. The Pi oo
X 'ill has not brought about w ’s liber
he t _ ] omen’s liber
tmr.x,. women .hgveagamed control over their lives through social - :
political mobilization.. b
- 'I;t;;pg;;;zs of tl;llf section has been to suggest that sexual felatio
: tion with population policies and m i i
. arket forces: h:
f}k::;t)g:h;ocllnraciptlze:techn‘ology. And, in turn, the design or forha
ogy-has been crucial to its use. Inord rstand
echno ‘ . In-order tounderstand:w
g?dr;g:t;?ré?::m;logflez have the effects they do, this chapter hasvp":
~ unt: of the context in which reproducti ogi
have developed and diffu o role it ool
sed.. We have seen the role’ ‘
has ‘had in the medicalizati etion ook
: ization and mechanization of medicine
general and in the area of huma ion i o
n reproduction in particul V
the overall effect of thi iy
| is has been the masculinizati '
: ! , on of an area th
was previously a women’s sphere, w ¢
\ r omen who are already.ad {
in society have been in a positior; t i Y rodne
. to.benefit from recent: 1Cti
techniques. In this area as el rate it
; . ' sewhere, technologies oper ithin:
reinforce pre-existing social inequalities. y perate Wlthm{?n

NOTES

I g
tSeecfi1 fé?éxwortg (1987, pp. 10-11) for a categorization of the variou
, e Michglllis g " ::1 are %Ir‘ouped under the term ‘reproductive technologies
\s M worth pointed out to me, the pro-int ioni s
tion is also endorsed by the historia " borter (1983) whe
C . L n Edward Shorter (1983
with Firestone a belief that wo icti  ona
t men are the victims of their bodi
that twentieth-centur i plbmgts:
that twe y medical technology has released them to be eq

3 Accprdlng t.o. a fecent estimate (Rowland, 1988), the success rate
. gx;wtro fe;tlllzatlt?n schemes is only about 10 per cent

o :;:;:e;t:e belief that; the maternal instinct is normal does not appl

men or to lesbians. The Warnock C i i itail

€ . ommittee in Britai

(set up to advise the UK Government on reproductive technologies

fo -
r example recommended restricting such techniques as in-vitro
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Merkin stated that the new contraceptive - the IPD - was a breal

conception from sex, it was actually first performed in 1776 (McLarer
1984, p. 13).
See also Doyal (1979), especially chapter 7 on ‘Medicine an
Imperialism’. ,
This point is well made in a parody of a new contraceptive techniqu
for men reprmted in Spare Rib (Vol. 93, April 1980, p. 9) reproduce
below. :

omestic Technology.
bour-saving or Enslaving?

SCROTAL INFECTION ‘Only 2 died’
The newest development in male contraception was unveiled recently :
the American Women’s Surgical Symposium held at Ann Arbor Medic
Centre. Dr Sophie Merkin, of the Merkin Clinic, announced th
preliminary findings of a study conducted on 763 unsuspecting ‘mal
undergraduate students at-a large midwest university. In her report, I

there in the land of household work there are small industrial plants
ich sit idle for the better part of every working day; there are
penswe pieces of highly mechanized equipment which only get used
or ‘twice a month; there are consumption units which weekly
indle out to their markets to buy 8 ounces of this nonperishable
oduct and 12 ounces of that ‘one. There are also workers who do not
-job descnptxons, time clocks, or even paychecks.

' Cowan, From Virginia Dare to Virginia Slims

through in male contraception. It will be marketed under the trade-nam
‘Umbrelly’. ’

TheIPD (intrapenile device) resembles a tiny folded umbrella whic
is inserted through the head of the penis and pushed:into the scrotum
with a plunger-like instrument. Occasionally there is perforation of
scrotum but this is disregarded since it is known that the male has’
nerve endings in this area of his body. The underside of the umbrell;
contains a spermicidal jelly, hence the name ‘Umbrelly’. ~

Experiments on 1,000 -white whales from the continental shelf (whot
sexual apparatus is said to be closest to man’s) proved the umbrell
be 100 per cent effective in preventing production of sperm,
eminently satisfactory to the female whale since it does not mterfere w
her rutting pleasure.

Dr Merkin declared the umbrelly to be statlstlcally safe for the’hum
male. She reported that of the 763 graduate students tested with th
device only two died of scrotal infection, only 20 experienced swellin;
of the tissues. Three developed cancer of the testicles, and 13 were to
depressed to have an erection. She stated that common complaini
ranged from cramping and bleeding to acute abdominal pain:. Shi
emphasized that these symptoms were merely indications that the man
body had not yet adjusted to the device. Hopefully the symptoms woul
disappear within a year.

One complication caused by the IPD and briefly mentxoned by: D
Merkin-was the incidence of massive scrotal infection necessitating-th
surgical removal of the testicles. “But this is a rare case,” said Merki
‘t0o rare to be statistically important.’ She and other distinguished mem
bers of the Women’s College of Surgeons agreed that the benefits f
outweighed the risk to any individual man. (reprinted from East Bag
Men’s Centre Newsletter and The Periodical Lunch, Ann Arbo
Michigan.)

mtroductmn of technology into the home has especially affected
en’s lives and the work that goes on in the household. Indeed,
been suggested that we should conceive of an industrial revo-
as having. occurred in the home too, that ‘the change from the
dry tub to the washmg machine is no less profound than the
ge from the hand loom to the power loom’ (Cowan, 1976,
- 9) ‘Women’s unpaid work in the home, servicing men, children
hers, has for a long time been seen by feminists as the key to
n’s oppression. Relieving women ‘of this burden has been a
roject of feminism. As in other spheres, considerable opti-
has attached to the possxbxhty that technology may provide the
“to'gender inequality in the home.
e the 1970s housework has finally become the object of serious
mic study by historians, sociologists and even a few economists.
/as part of a general concern with the relationship between the
ing structures of industrial capitalism and the shaping of every-
life within the household. The Sociology of Housework by Ann
' published in 1974 marked an important break in treating
ework as work within the framework of industrial sociology. In
ame year, Joann Vanek’s article on ‘Time Spent in Housework’
pared the findings of the US time use studies of housework from
1920s to the late 1960s. She argued that the aggregate time spent
'n housework by full-time housewives had remained remarkably




80 Reproductive Technology

16

17

conception from sex, it was actually first performed in 1776 (Mc]
1984, p. 13).

See also Doyal (1979), especially chapter 7 on ‘Medicin
Imperialism’. e
This point is well made in a parody of a new contraceptive techni
for men reprinted in Spare Rib (Vol. 93, April 1980, p. 9) repro
below. : o

estic Technology: -
sour-saving or Enslaving?

SCROTAL INFECTION ‘Only 2 died’ :
The newest development in male contraception was unveiled recent!
the American Women’s Surgical Symposium held at Ann Arbor M
Centre. Dr Sophie Merkin, of the Merkin Clinic, announce
preliminary findings of a study conducted on 763 unsuspecting
undergraduate students at a large midwest university. In her repo
Merkin stated that the new contraceptive - the IPD - was a ‘b
through in male contraception. It will be marketed under the trade-
‘Umbrelly’. , e

The IPD (intrapenile device) resembiles a tiny folded umbrella Wwh
is inserted through the head of the penis and pushed into the scrot
with a plunger-like instrument. Occasionally there is perforation of
scrotum but this is disregarded since it is known that the male has )
nerve endings in this area of his body. The underside of the umbrel
contains a spermicidal jelly, hence the name ‘Umbrelly’.

Experiments on 1,000 white whales from the continental shelf (wh
sexual apparatus is said to be closest to man’s) proved the umbrell
be 100 per cent effective in preventing production of sperm, :
eminently satisfactory to the female whale since it does not interfere
her rutting pleasure. :

Dr Merkin declared the umbrelly to be statistically safe for the huma
male. She reported that of the 763 graduate students tested with
device only two died of scrotal infection, only 20 experienced swelli
of the tissues. Three developed cancer of the testicles, and 13 were to
depressed to have an erection. She stated that common complaints
ranged from cramping and bleeding to acute abdominal pain. She
emphasized that these symptoms were merely indications that the man’
body had not yet adjusted to the device. Hopefully the symptoms would
disappear within a year.

One complication caused by the IPD and briefly mentioned by Dr
Merkin was the incidence of massive scrotal infection necessitating the
surgical removal of the testicles. ‘But this is a rare case,” said Merkin,
‘too rare to be statistically important.’ She and other distinguished mem-
bers of the Women’s College of Surgeons agreed that the benefits far
outweighed the risk to any individual man. (reprinted from East Bay
Men’s Centre Newsletter and The Periodical Lunch, Ann Arbor;
Michigan.)

here in the land of household work there are smgll mdus‘tngl pla:::
h sit idle for the better part of every workmg day,lt el;eused
nsive pieces of highly mechanized equlprqent wh_lch 0;11. yhge e
r twice. a. month; there are consumption um?s whic .Wh bl)e'
e out to their markets:to buy 8 ounces of this non;;:m(si anot
uct and 12 ounces of that on ere are also workers who do
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troduction of technology into the ho.me has especially alf fgctzd
’s lives and the work that goes on in the hou§ehold.‘ ;l eSO:
been suggested that we should conceive of an mdustr;a rethe
as having occurred in the home too, that ‘the chang; ;lom the
d’rji*’tub"to the washing machine is no less pr?foun t a111976
¢ from the hand loom to the power Ioo.m. (Cowan,h.ki 1;
9). Women’s unpaid work in the home, servicing men,h c 11 rio
others, has for a long time been seen by {emmxsts asht f:b Z}; °
en’s oppression. Relieving women of this burde:pd asbleeo 2
: ‘project of feminism. As in other spheres, considera 'delzhe
has attached to the possibility t}tllat technology may provi
( der inequality in the home. ) .

mc;l t;f’; %;gOS houscéwork has final%y become the object of serli::;s
ydemic study by historians, sociologlsts and evena fe.w ;:)conon:1 thé
s was part of a general concern vvflth. the relatlonshlp' etwfeeever ¢
ging structures of industrial capltal.lsm and the shaping k?b Y gn
life within the household. The Soc:qlogy of Housezo.r : Zating
ley published in 1974 marked an 1mpor.tant bfea in lé e
sework as work within the franlleworkqu mgl;it;:ailnsg:;?l Se%vy(.)rk’
, Joann Vanek’s article on ‘Time
omggzdyfl?; findings of the US time use studies of housew.ork sfrog:
the 1920s to the late 1960s. She arguc?d that the aggljegate time k;;ie) ™
n housework by full-time housewives had remained remar
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constant throughout the period, although there had been some re
tribution of time between individual tasks. Her surprising conclu
that the introduction of domestic technology had practically no e
on the aggregate time spent on housework, soon became the.o
doxy amongst feminists working in the area. o
In recent years feminist scholars: in North America, Britai
Australia have produced excellent material on the history of hc
work and domestic technology.! Considerable attention has
devoted to countering the myth that housework is the creatio
discontented housewives in that it ‘expands to fill the time availa
Feminists (commonly quoting Vanek’s data) have emphasized.
women’s household tasks have not decreased with so-called ‘lab
saving’ appliances. Much of this literature has pointed.to the co
dictions inherent in attempts to mechanize the home and standar
domestic production. Such attempts have foundered on the natur
housework - privatized, decentralized and labour-intensive. Th
" in the words of one writer on the subject, ‘substantial change
household technology left the sex, hours, efficiency, and status of
household worker essentially unaltered’” (McGaw, 1982, p-8
Hluminating as these historical works are, few of them have exam
the extent to which the technological changes described were the rest
of economic imperatives or individual choice. Neither have they qu
tioned whether women welcomed or resisted these innovations.:
The economic and social significance of the household has also be
analysed from a different perspective, by ‘post-industrial $OC
theorists (Gershuny, 1983, 1985; Toffler, 1980), whose concern abo
‘de-industrialization’ has led some to see the household replacing
factory as the centre of social and economic life, Typically, they
technological change as the major cause of shifts in the provision
needs between the informal household economy and the formal ec
nomy. As I shall demonstrate, arguments based on technologic
determinism play a central role in both this and feminist streams:
thought. : -
This  chapter begins by looking at feminist material on t ,
mechanization of housework and then considers the work of post-
industrialists on the impact of technological innovation in the hom
By way of challenge to these latter theorists, I £0 on to examine some
alternative approaches to individualized housework. In the last
section I look at some of the key factors operating in the design
process of specific household appliances. My aim is to explore the way
the design and promotion of domestic technologies have been shaped
by existing ideologies of gender.

rialization of the Home and Creation of the
vife

. the relationship between the technological dc}velopments in
:my'and those in the home? To what extent .dld new techno-
dustrialize’ the home and transform domestic labour? Wpy,
ssive technological changes in the home, sufzh as running
éaS«:%andielectdc cookers, central heating, washlpg mac‘hmes,
" ors; do -studies show that houseiqold work in the indus-
countries still'accounts for approximately half of the total
ime(Sirageldin; 1969)? ‘
o::vrz:xt(iilnalgwisdt;m is that the forces of techno_loglcal change
.growth of the market economy have progress%vely absort?ed
the household’s role in-production. The classic formulation
position is to be found in Talcott Parsons’ (.19'56) functlonahst
gy of the family. He argues that indu§tr1alxzatxon rerl}ovefi
functions from the family system, until al! th.at remains is
tion. For Parsons, the wife — mother function is the primary
ization of children and the stabilization of the adult personath;
becomes mainly expressive or psychological, as compared with
nstrumental male world of “real’ work. More generally, modern
ology is seen as having either eliminated or madg less arduous
st all women’s former household work, thus fn;emg women to
‘the labour force. To most commentators, the history of house-
ory of its elimination.
Z;lglfl isttis t};'ue that industrialization transforxr.led hqusehglds, the
changes in the pattern of household work during this period were
ose that the traditional model predicts. Ruth Schwartz Cowan
“in her celebrated American study of the development of h:)use-
echnology between 1860 and 1960, argued exac?ly that. ‘For
‘the view that the household has passed from being a umt_of
oduction to a unit of consumption, with the gttendant assumption
' women have nothing left to do at home, is grossly mlslegdmg.
er, the processes by which the American home became _mdus-—
zed were much ‘more complex and heterogeneous thgn this.
owan provides the following explanations fox: tt}e failure of th;
dustrial revolution in ‘the home’ to ‘ease or eliminate househpl
s. Mechanization gave rise to a whole range of new tasl.cs Whlctlll’
hough not as physically demanding, were as time consuming gs ;1 e
obs they had replaced. The loss of servants meant that even mi N e-
éléss housewives had to do all the housework themselves. Further,
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In charting the historical development of the last four household
stems, water, gas, electricity, and petroleum, Cowan reveals further
ciencies in the ‘production to consumption’model. These techno-
al changes totally reorganized housework yet their impact was
iguous. On the one hand they radically increased the productivity
ousewives: ‘modern technology enabled the American housewife
950 to produce singlehandedly what her counterpart of 1850
ded a staff of three or four to produce; a middle-class standard
ealth and cleanliness’ (1983, p. 100). On the other hand, while
linating much drudgery, modern labour-saving devices did not
uce the necessity for time-consuming labour (see figure 4.1). Thus
is no simple cause and effect relation between the mechanization
omes and changes in the volume and nature of household work.
Indeed the disappearance of paid and unpaid servants (unmarried
ughters, maiden aunts; grandparents and children fall into the latter
ory) as household workers, and the imposition of the entire job
1¢ housewife herself, was arguably the most significant change.
¢ proportion of servants to households in America dropped from
ervant to every 15 households in 1900, down to 1 to 42 in 1950
owan, 1983, p.99). Most of this shrinkage took place during the
Os. The disappearance of domestic servants stimulated the
echanization of homes, which in turn may have hastened the dis-
pearance of servants (see figure4.2).
This change in the structure of the household labour force was
ompanied by a remodelled ideology of housewifery. The develop-
ht in the early years of this century of the domestic science
vement, the germ theory of disease and the idea of ‘scientific
therhood’, led to new exacting standards of housework and
dcare.’ As standards of personal and household cleanliness rose
ring the twentieth century women were expected to produce clean
ets, bathtubs and sinks. With the introduction of washing
chines, laundering increased because of higher expectations of
anliness. There was a major change in the importance attached to
ild rearing and mother’s role. The average housewife had fewer
ildren, but modern ‘child-centred’ approaches to parenting involved
+in spending much more time and effort. These trends were
xploited and further promoted by advertisers in their drive to expand
he market for domestic appliances.
‘Housework began to be represented as an expression of the
ousewife’s affection for her family. The split between public and
rivate meant that the home was expected to provide a haven from
e alienated, stressful technological order of the workplace and was:

although domestic technology did raise the productivity of hous
work, it was accompanied by rising expectations of the housewi
role which generated more domestic work for women. Fina
mechanization has only had a limited effect on housework beca
it has taken place within the context of the privatized, single-fami
household. - '

It is important to distinguish between different phases of indu
trialization that involved different technologies. Cowan characterizes
twentieth-century technology as consisting of eight interlockin
systems: food, clothing, health care, transportation, water, gas, ¢
tricity, and petroleum products. While some technological systems
fit the model of a shift from production to consumption, others
not.

Food, clothing, and health care systems do fit the ‘production:
consumption’ model. By the beginning of the twentieth century,
purchasing of processed foods and ready-made clothes instead: o
home production was becoming common. Somewhat later, the heal
care system moved out of the household and into centralized instity:
tions. These trends continued with increasing momentum during th
first half of this century.

The transportation system and its relation to changing consumptio;
patterns, however, exemplifies the shift in the other direction. Durin,
the nineteenth century, household goods were often delivered, mail
order catalogues were widespread and most people: did not spe
much time buying goods. With the advent of the motor car after
First World War, all this began to change. By 1930 the automob:
had become the prime mode of transportation in the United States
Delivery services of all kinds began to disappear and the burden
providing transportation shifted from the seller to the buyer (Strasser
1982). Meanwhile women gradually replaced men as the drivers 0
transport, more and more business converted to the ‘self-service’ con
cept, and households became increasingly dependent upon house
wives to provide the service. The time spent on shopping tasks
expanded until today the average time spent is eight hours per week;
the equivalent of an entire working day.

In this way, households moved from the net consumption to the ne
production of transportation services, and housewives became th
transporters of purchased goods rather than the receivers of the
The purchasing of goods provides a classic example of a task that
generally either ignored altogether or considered as ‘not work’, in spite
of the time, energy and skill required, and its essential role in the
national economy.
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ithin the home, because of the dominance of single-family residences
d-the private ownership of correspondingly small-scale amenities.
veral million American women cook supper-each night in several
llion separate homes over several million stoves” (Cowan, 1979,
9). Domestic technology has thus been designed for use in single-
ily households by a lone and loving housewife. Far from liberating
en from the home it has further ensnared them. This is not an
itable, immutable situation, but one whose transformation
ends on the transformation of gender relations.
he relationship between domestic technology and household
»our thus provides a good illustration of the general problem of
nological determinism, where technology is said to have resulted
ocial changes. The greatest influences on time spent on housework
e in fact come from non-technological changes: the demise of
mestic servants, changing standards of hygiene and childcare, as
s the ideology of the housewife and the symbolic importance of

By means of the patest
Elertrolux  astechment
thiere shown enlurged)
coeners are made vasily
sccessible. Withont any
#ffust, every particle of
dust and fluff is quickly
removed and the corner
feft spotiessly clean.

ender Specialization of Household Technology

omestic technology has not. directly reduced the time spent on
sework, has it had any effect on the degree of gender specialization
e é“i.,::‘“’i.‘fm‘éi‘ﬁ“‘éo ’i‘éi@ s :1"55 g’c;;;fi ioughs s e s e Tames, ousehold l?bour? I§ t}{e 'generalfrelat‘ionship women and men have
e L '””?c;l‘;::m 33{"&,‘:’“% as %%:gsdmm o glcl}:r;zl?ﬁg g(s;life : significant factor in determining the division of

Available evidence suggests that domestic technology has rein-

rced the traditional sexual division of labour between husbands and
es and locked women more firmly into their traditional roles.’

TELEPHONE FOR FREE DEMONSTRATION N YOUR OWN HOME

! -»

! % ) ecause technologies have been used to privatize work, they have
N 4 New mym . umulatively hindered a reallocation of household labour. Some
L ‘ ekt Adelaide sl Now featund usehold appliances may have been substituted for a more equal

allocation of household labour, in particular reducing the amount of
me men engage in housework.

‘The allocation of housework between men and women is in fact
much the same in households where the wife is employed and those
which she is not. Husbands in all social classes do little housework.
here men do undertake housework, they usually perform non-
outine tasks at intervals rather than continually, and frequently the
otk is outdoors. This is in marked contrast to women’s housework,
he dominant characteristic of which is that it is never complete.®
Task-specific technologies may develop in such a way that women

4.1 Advertisement from The Home, 1 April 1926

expected to provide entertainment, emotional support, and sexual
gratification. The burden of satisfying these needs fell on th
housewife. ‘

With home and housework acquiring heightened emotional signifi
cance, it became impossible to rationalize household production alon;
the lines of industrial production (Ravetz, 1965). Cowan graphically
captures the completely ‘irrational’ use of technology and labou
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take over tasks previously done by other family members. For
ple, Charles Thrall (1982) found that in families which had a
age disposal unit, husbands and young ehildren were signifi-
less involved in taking care of the garbage and wives were more
o do it exclusively. Similarly with dishwashers, which are cited
e of the few appliances that do the job better and save time,
ands were less likely to help occasionally with the dishes.”
ther words, new technologies may reduce the amount of time
engage in housework and increase the time spent by women, a
ng which contradicts conventional wisdom’ (Bose, et al., 1984,
Y. Women have not been the prime beneficiaries of domestic
10logy.

omen’s and men’s relationship to domestic technology is a com-
d of their relationship to housework and their relationship to
nes. Men’s relationship to, technology is defined differently to
men’s. Cultural notions of masculinity stress competence in the use
repair of machines. Machines are extensions of male power and
al men’s control of the environment. Women can be users of
hines, particularly those to do with housework, but this is not seen
a competence with technology. Women’s use of machines, unlike
is not seen as a mark of their skill. Women’s identity is not
hanced by their use of machines.

¢ household division of labour is reflected in the differential use
echnologies, as Cockburn’s (1985) study confirms. Few of the
men in her sample used a hammer or screwdriver for more than
ging the occasional picture or mending the proverbial plug. Fewer
| would use an electric drill or even a lawnmower, as ‘men were
oprietorial about these tools and the role that goes with them’
219). Generally, women used utensils and implements - the dish-
;asher, vacuum cleaner, car - rather than tools. The skills necessary
yhandle these utensils and implements are no less than the male skills
‘their husbands. But, as Cynthia Cockburn points out, women
cannot fix these utensils and implements when they go wrong and are
herefore dependent on husbands or tradesmen, so that finally ‘it is
en on the whole who are in control of women’s domestic machinery
nd domestic environment’ (p. 220).

echnologies related to housework are not the only technologies to
e found in the home. Indeed the extent to which the meanings and
uses of domestic technologies have a gendered character is perhaps
_even more clearly demonstrated with regard to the technology of
leisure. While for women the home is primarily defined as a sphere
of work, for men it is a site of leisure, an escape from the world of
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paid work. This sexual divisi i
: on of ivities i
artefacts themselves, domestic activities is rea
é;ff:t’;l?lﬂlzle; tleleyision viewing reflects existing structur
Al y relations between household ] k
hite - . > d-members. -
:::;3 V;’g;f;ng-classf nuclear families in London, David
.ound ‘tha ‘women and men gave ‘const T
sxperie et s istrasting acco
experience of television. Men: o
i : ."Men prefer to: watch: television:
in silence, and without int . EVis1o
Bes, and-without interruption; women it seems ar
:Véiﬁch t;,levx:tnon,dlstrgctedlyzand‘ guiltily, because ; ;rée
det::i;;(;i ntat;ftlr cti;omestxc responsibilities. Male power was
‘minant of programme choice on P o . ) o .
over, in families Wh(g) had aer:,l;?,i? on occasions of confli starting point has little in common with that of the
used :by women. Typically, the tCOntroi’ ?anél, it was not -ommentators. His work is directed at theories of post-
exclusively by the father (or by th control device was us ociety which see the economy as being based increasingly
to some extent symbolized hisydogsotq 4 ,m’the'father’s absen; es rather than on manufacturing production. By contrast,
Video recorders, like remote Comesllcp ower.. o main thesis is that the economy is moving toward the
fathers-and sons. In- order to 'hi;;ﬁl;?:egf ‘31:e»the;pOSses yn. of services within the: ousehold, that is, to being a self-
household objects, Ann Grs il - the ‘gender’ of economy. ;
‘ : gh not drawing on the fem

ical innovation and Housework Time

‘pﬁst—industriai’utopians’ to conceive of the likely shape
sehold in the future suffer from many of the intellectual
e misled analysts of domestic technology in the past.
he work of these theorists is speculative. The British

d sociologist, Jonathan Gershuny (1978, 1983, 1985,
1ade the most sustained attempt to give empirical weight
ustrial predictions -about the household.

inist literature, Gershuny shares
cognition that unpaid domestic production is in fact work
es it seriously as such. He goes on to-argue for a reorientation
ay we study technical change. Instead of starting from the
ace, as is typical for example in economics, sociology and
ic history, in:his view ‘we should start from the household.
1ds have a certain range of needs, a set of ‘service functions’
ey wish to satisfy, such as ‘food, shelter, domestic services,
ent, transport, medicine, education, and, more distantly,
nent services, ‘law and order’ and defence’ (1983, p. 1). His-
lly:the. means by which households satisfy these needs changes.
ny. describes a shift from the purchase of final services (going
cinema, travelling by train, sending washing to a commercial
) to the purchase of domestic technologies (buying a televi-
uying a car, buying a washing machine). A degree of unpaid
nestic work. is necessary inorder to-use such commodities to
e services. This modelis used to explain the economic expan-
of the developed economies in the 1950s and 1960s, which was
on the creation of new mass markets in consumer durables,
onics and motor vehicles. In this way domestic technology is of
rmous economic significance, affecting the pattern of household
senditure, the industrial distribution of employment and the divi-
n of labour between paid and unpaid work.
Like Cowan, Gershuny argues that people make rational decisions
n this area. However, whereas her emphasis is on moral values and

of fhe'iiecllli s estrangement from the video recorder is no simple
operate ¢ tn - ?ﬁﬁcukyor operating it. ‘Although women rou
ate extremely sophisticated pieces of domestic technology.
requiring, in the first instance. the t domestic technolo
P e study-and applicati o
of instructions, the P - application of a m
» LICY: often feel -alienated from o :
ﬁf‘lﬁi’&éﬁfgﬁ ;ﬁiﬁf ‘hef”;,“‘:"‘“en*s experience with cheiiﬁei ha
NS : s of the ‘gendering’ of technology. When a1
piece of tCChnf_Jlogyf arrives: ,m:‘fthe"home it logy. When

leisure.: : S ‘

devggg é((}ir:{l also points out, however, that some women ‘may hav

Doy operating ?}tl :I:; :;lés;a ‘;:lalcgatedf ignorance’ in relation to video
ne shou € ; '

(asks onmeiet g achi become yet another«fof the dome
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of offering more efficient machines, replacing the twin tub with
utomatic. At the same time, the desire for clean laundry will
to stabilize - slowing the rate of growth in.clothes to be washed.
e, eventually, time spent in laundry will start to fall. Thus,
huny argues, an effect of this move to a self-service economy,
the amount of time spent on housework has declined since 1960
+p. 151).
shuny is so convinced that new technologies increase the
ductivity of domestic labour that, in a recent paper with Robinson
); he takes issue with the feminist ‘constancy of housework’
s.. Whilst conceding that prior to the 1960s the time spent by
en on domestic work did remain remarkably constant, he insists
a shift occurred at that point. Drawing on evidence from
_budget surveys in the USA and UK, as well as Canada, Holland,
ark and Norway, he concludes that domestic work time for
en has been declining since the 1960s, and even that men do a
.more than previously. It is central to his argument that this
so, even after taking into account the effects of such socio-
ographic changes as more women having paid jobs, more men
ng unemployed, and the decreasing size of families. Therefore the
sion of domestic equipment into households must have had some
ect in reducing domestic work time. As Gershuny comments
where: ‘it would seem perverse to refuse to ascribe a substantial
of this reduction to the diffusion of domestic technology’ (1985,
151).
n fact on closer inspection, these findings are more in line with
ninist theories about constancy of domestic work than the authors
uld lead us to believe. Although the central argument is that
omestic work time has been declining for women between the 1960s
d the 1980s, this is only the case with respect to ‘routine’ domestic
vork. Unpaid work is subdivided into three categories: routine
mestic chores (cooking, cleaning, other regular housework), shop-
ying and related travel, and childcare (caring for and playing with
‘hildren).® While routine domestic work has declined, the time spent
childcare and shopping have substantially increased.
This finding, however, is entirely consistent with the feminist
mphasis on the added time now devoted to shopping and childcare.
rtainly the feminist concern with the constancy of housework has
mployed a broader notion that includes childcare and shopping. To
argue that domestic labour time has reduced is only meaningful if it
means that leisure or discretionary free time has increased. If however
- mechanization results in less physical work but more ‘personal
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: _ asis of the household
relative prices of final servi Mot of i
\ ces and goods, and th
tirxe necessary to use the vi  ervics fu
goods to provide the servic io
e functi
::;;e::r,t Gershuny assumes that people have unchanging desiretslQ
priinaril 0 market sngpals, making narrowly economic decisio
¥y n terms of prices but also in terms of domestic labour tir

that there are conflict i
s of interest between famil
* » - - 3 memb ’
fhﬁferennal dlstnb_u.tlon of tasks and money, }a’md thi:rilrxoaverth
Influence how decisions actually come about e

Let us see how this theory explains the widespread purchase an

" .

ge ::l c:;)f niae:ll?sdgelzla:)st lfial.llen lslo their popularity has increased Thes
' near nowever. A central f '

model is that it predicts fi i o o o e

I : rst a rise, then a plateau i

in ’It‘t;e ?mc spent on domestic labour. P »and then a declin

o :x ;Irst Fhase constitutes the shift from the service to the goods -

o p[v\ i . ;‘lx:g:n fon;mercial laundries to domestic washing

ma . ng to the model this is a rati isi

it is cheaper, even counti ite's 1 b, Bion becaiise
; , ng the housewife’s lab

dometiin & $ labour. But clearly, the

pent on laundry goes u i i ;
becanse t s P p at this point. And precisel
aper form of washing clothes. i fonal
to wash more clothes mor atisty (nigh) s Fational
¢ of i i i
oo lommdre, ten, to satisfy (high) marginai desires
1 .

diﬁ% sf::ie :g(;l)nd.ghase, where washing machines are fairly widely

s petition between manufacturers at least partly takes the




D stic Technology 95
94 Domestic Technology ome

rature on ‘home informatics’. Ian Miles (1988}, .who collaboraktled
Gershuny on the research into the self—sc::rvxcg economy, ﬁs
apted to chart the next wave of technologx‘cal mnovat}ons, the
[formation and communication technologies, and their effecf,s
¢ household. He argues that the new consumer electrm}u;
ucts of the coming decade are of major economic and soclad
ficance. There is much speculation about the.fullty avrltomate

f the future known as a ‘smart house’ or ‘mteyactwe home
"", where appliances will be able to commu.mcate W‘lth each other
to the house within an integrated system. Miles ?redlcts tha}t home
rmatics will bring substantial changes to people s ways of l‘xfe, one
hich will be to improve the quality of domestic wgrk bothin terms
ﬁe:i:envenience and effort required. Hoyeeve.:r, Miles gp.‘ 134) gwesi
casons whatsoever for his hope that this wﬂ} result. in ’the sexua
vision of labour between men and women in fam:}xgs . .
he. sociological literature onithe elect.romc, self*ser\.ucmg home o
future remains remarkably insensitive to gender issues. Ifrllf par;
ular, it ignores the way in which the home. means very dld eren
gs for men and women. Many of the new mfom§auon an com&
unication technologies are being developed for the increasing tren1
ards home-centred leisure and entertainment. But lexsqre is deip y
ded along the gender lines. Many of these technolqgles, such as
home computer, demand that the user spend consnderab_le tl;ne
1d concentration mastering it.. But women have a lot less time for
y in the home than men and boys. Programr’mng the leectroruc
stem for the ‘smart house’ may enhance men’s dopestxc power.
urthermore, the possibilities of home—based. commerglal oper.atxo;ls,
-om ‘telebanking’ and shopping to ‘teleworking’, are likely to invo j{e
.ore housework for women in catering for othef home-based farmz/i
T'e;mbers. Although Miles’ subtitle is ‘Informgtlon. Technology an
ié “Transformation of Everyday Life’, what is striking about ;hese
ew technologies is just how little power they have to transtorm
veryday life within the domestic world.

Gershuny uses such a narrow definition of domestic work because:
his ‘interest in the impact of domestic technology. However, :
difficult to maintain that women’s domestic work time has decl
because of the diffusion of domestic equipment whilst arguing tk
men’s domestic work time has marginally increased at the same tim
Men’s increase is explained in terms of changing norms and-th
inadvertently Gershuny calls into question any direct connec
between the domestic technology and the time spent .on housewor
Indeed it seems that the preoccupation with increases in produ
tivity due to technological innovation blinds many analysts to more
fundamental social factors. For example, the presence or absence i
children, their age and their number all have significantly great
effects on time spent in housework than any combination of techn
logical developments. Similarly, the presence of men in a household
increases women’s domestic work time by at least a third. In contras
for men, living with women ‘means that:they do less domestic wo
(Wyatt et al., 1985, p. 39). Furthermore, it has repeatedly been four
that the amount of time women spend on housework is reduced
proportion to the amount of time they spend in paid employment:?
A major problem with most time-budget research is that it does
not recognize that the essence of housework is to combine man
things, usually concurrently. This has a profound bearing on the
interpretation of time spent in childcare and the apparent growth o
leisure time. For example, watching television or listening to the radio.
can be combined with childcare, cooking, ironing -and washing
laundry. And, as I have pointed out with the case of television, this.
data would be particularly revealing with regard to women. Time.
budgets do not analyse whether activities are undertaken exclusively:
or in combination with another activity. Perhaps, as Michael Bittman
(1988) suggests, the private-and gendered character of the household
promotes the kinds of technological innovations that maximize the
number of tasks that can be performed simultaneously. To resolve
such issues we would need more detailed information about the extent
of use of consumer durables, the material output of services per-
formed in the home and the social significance that these activities
have for people. Gershuny’s focus on technological innovations and
tasks per se seems indicative, once again, of a technicist orientation
which sees the organization of the household as largely determined
by machines.
A technicist orientation is also evident in much of the futuristic

Iternatives to Individualized Housework

A most forward looking of the futurist§ have us living in
h;fllsléltlg?ds which, in social rather than technological terms, resembhf
the households of today. A more radica% approach would pe to tran:v
form the social context in which domean technology apphes. lniﬂ@ v
of what has been said about the shortcomings of domestic technology,
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iumphed? In particular, why should women apparently be so com-

oneis-prompted-to ask why 5o much energy and ex ertise has bee .
P p gy p ! it-in a process that was so damagmg to them?

devoted to the mechanization of housework in individual household
rather:than to its: collectivization. :

‘During the first few decades of this century there were a range
alternative approaches to housework being considered and expe
mented with: These included the development of commercial servic
the establishment of alternative communities and co-operatives:
theinvention of differentétypes of machinery. Perhaps the best know
exponent of the socialization of ‘domestic work was the nineteent

hall. elieve that millions upon millions of women, for five or six
hgl::fggs, have passively accepted a social system that was totally out
heir control and totally contrary to their interest? Surely there rpust
/e been at least one or two good reasons that all those women actwe}y
hose, when choices were available to them, to reside in single-family
vellings, own their own household tools, and do their own house-
sork. (Cowan, 1983, p. 148)

“"a)r:gue that women just welcomed the new domestic technologies
use they became available is to come perilously close to techno-
cal determination. On the other hand, how can women have con-
'léusly and freely chosen to embrace the new x.nethods. whf:n they
¢ been so discredited as a liberating force? It is tempting in these
umstances to see women-as-duped, as passive respondents to
ustrialization; and: as victims -of advertisers.!° .
owan’ argues -that women embraced the§e new technolggnes
ause they made possible an increased«matenal stanc!ar:d qf living
substantially unchanged expenditure of the hm.:sewnfe s time. T_o
this extent women were acting rationally in ‘their own and their
milies’ interests. .
mil:iv:er, as the following passage illustrates, Cow.an seems to find
most convincing explanation of the paths chosen in a set o,f values
which:women subscribed - the ‘privacy’ and ‘autonomy’ of the

mily.

. . . when decisions have to be made about spending limited fuqu,
most people will still opt for privacy and autonomy over techmg:al
‘ fficiency and community interest . . . Americans have decided to 'hve
in apartment houses rather than apartment hotels because they behe‘./e
t something critical to family life is lost when all meals are eaten in
restaurants or all food is prepared by strangers; they have decided to
v i&ashing machines rather than patronize commergnal launc!nes
‘because they prefer to wash their dirty linen at home . . . Wher‘x given
hoices, in short, most Americans act so as to preserve family life and
‘family autonomy. The single—family 'hom‘eVand the private ownership
«of tools:are social institutions ‘that act to; preserve and to-enhance thek
privacy and autonomy of families.” - {ibid.; p. 150)

men and women sharing the housework; as some early feminists:

the ties -of cooking, cleaning and childcare.- :
The call for the socialization of domestic work was not unique:
the. early. feminist : movements. Revolutionary socialists - such
Engels, Bebel and Kollontai also saw the socialization and collectiv
zation of -housework as a precondition for the emancipation -
women. And they embraced the new forces of technology as makin
this possible. Writing in'the 1880 » Bebel:saw electricity as the great
liberator: ‘The small private kitchen is- just like the workshop of th
small. master mechanic, a transition stage, an arrangement by whic
time, power and material are senselessly squandered and waste,
(1971, pp. 338-9). The socialization of the kitchen would expand t
all other domestic work in a large-scale socialist economy. :
~The modern socialist states of Eastern Europe took up some ‘o
these ideas, ~establishing collective laundry: systems in apartmen
blocks and communal eating facilities. Whilst these ‘initiatives cer
tainly represented a different use of technology; they did not challeng
the sexual division of labour insofar as women remained responsibl
for the housework, albeit: collectivised. These policies on domesti
labour resulted from the economic necessity: of drawing women into
the workforce combined with the ideology. of equality. It is still th
case that communal eating places are used a great deal more in the
German Democratic Republic than in the West, and in 1974 it was
estimated that families who used these facilities saved nearly two and
a half hours per day compared to families who did not (Kuhrig, 1978,
p- 311). Saving time, however, is not the sole motive as ‘the housing

Cowan does here depict women as active agents of their own destiny
rather than passive recipients of the process. However, an approach

single-family resi : ivate ownershi e,
Vi then, in the USA i partictar. b 5 the individusiiams hocseros hat gives such primacy to values and {o the symbolic importance of

Why then, in the USA in particular, has the individualized household
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e-family home even though Cowanjs own histqrical findings
to men being well served by the private domestic sphere. .

ommon ‘feminist stress on the negative effects of domestéc
ology has contributed to the view tl.la't women have been duped.
s a tendency among some feminist scholars to assume an
fied anti-technological stance and to imply §hat modern house-
.are worse off than their grandmothers (Reiger, 198§, p. 11.0).
endency is evident in those authors who s?ress the increasing
on of the domestic worker and see-domestic labour as.havmg
uch of its creativity and individuality. Once we fecognxze that
échanization of the home did bring substanua!l npprovexpents
ymen’s ‘domestic working conditioqs, even wh‘ﬂe« it also intro-
ed new-pressures, women seem less irrational. .When mapufaf:—
s then, in their own interests, marketed washing machines in
1s.of “make your automatic your clothes basket and wash ever);
». they were tapping into women’s experience of t.he problems o
izing laundry and the physical drudge!'yflt entailed. Th_ey wekre’
opening up-greater flexibility in managing some domestic tasks
ger, 1! pp. H5-16). ‘
g:txrx,lsltggg; gfere is no )doubt that people can bf: taken in by fglse
ises, especially where advanced technol‘ogy is involved. Wantmg
ve time and improve the quality of their housework. and in turl'ln
‘quality. of their home life, housewives are spsceptlble to well-
eted advertising about the capacity-of new appliances to meet their
eeds. The irony.is that women have commonly blamefi thgmselves
> _the failure of technology to deliver then} from domestic Foxl, rathgr
an realizing that the defects lie in the design of technologies and the
ocial: relations within which they operate.

the home inevitably plays down the material context of WO
experience. It may be that the effectiveness of the professional exAp
in imposing new notions of domestic life on behalf of the ruling
has been overestimated, and the resistance they engendered ign
Most of the available historical research is based on the rhetor
the experts and ideologues rather than the reality of working-¢
women’s lives. The domestic science movement ‘was never as

accepted as its advocates hoped (Reiger, 1985; 1986). The evid
rather suggests that women negotiated the ideology of housew
and motherhood according to their actual circumstances and
major. contradictions underlay this- attempt to rationalize dome:
life. Similarly, when the advertisers were playing on these ideologi
elements in marketing the new domestic products, women acti
participated in accepting or rejecting this process. :

In Britain in the 1930s, there already existed an ‘infrastructure’:
the communal provision of domestic appliances. There were mun
pal wash-houses and laundries, communal wash-houses ‘in the:ok
tenement blocks, and at this time several local -authorities ‘exper
mented with building blocks of flats, modelled on those bui
Russia, and incorporating wash-houses, créches and communa
leisure areas. However, the communal provision of amenities was
always seen as progressive. It was associated in many people’s min:
with back-to-back houses with their shared water supply and sanita
tion, and a characteristic squalid view of rows of dustbins and WCs
and the tap at the end of the street. Interestingly, class difference
emerged over this issue on the Women’s Housing Sub-Committee
with some of the middle-class feminists on the committee more
interested in the possibilities for communal childcare, laundries and
other facilities. That working-class women favoured privacy and did
not favour communal arrangements may have been based on their
own experience of communal living in conditions of ‘poverty.

It is important to recognize the extent to which individual choice
is constrained by powerful structured forces. The available alterna-
tives to single-family houses were extremely limited, especially for the
wqrykingﬁ class. In fact, state policy in the area of housing and town
planning played a key role in promoting privatism. Without the exten-
sive provision of different options, it is not clear to what extent people
freely chose private domestic arrangements.

It is even less clear to what extent women, as opposed to men,
exercised the degree of choice available. Oddly Cowan separates this
American preference for domestic autonomy from the sexual divi-
sion of domestic labour. No role is granted to men in choosing this

' n‘s::Designs on Technology

ius far my discussion of the literature on domest?c tgchnc.}lo%lz
eveals a preoccupation with its effects on the organization o t ¢
ousehold and women’s work in the home. I.-Iowever technologlles iarl
yoth:socially constructed and society.shapmg. At a ggneral evle1 ,ld
have -argued that the predominance of the single-family hox;se o :
has profoundly structured the form of ftect!nologyfthat has .ecom~
ailable. There has been much less attention given to the m;w\{as
on, development and diffusion processes of specific technologie

hemselves.
" The forms of household equipment are almost always taken as
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hines at the expense of others has profoundly affected the way
ouses and kitchens are both constructed and experienced. This
is raised in many feminist histories of housework and Cowan
,D. 128) presents a detailed example, that of ‘the rivalry between
as refrigerator (the machine that failed) and the electric
igerator (the one that succeeded)’. There were initially designs for
h and, indeed, until 1925 gas refrigerators were more widespread
heelectric models. Cowan argues that electric refrigerators came
dominate the market as a result of deliberate corporate decisions
ut which machine would yield greater profit. The potential market
frigerators, as well as the potential revenue for gas and electric
ity.companies, was enormous. Large corporations, like General
ctric, with vast technical and financial resources, were in a position
hoose: which type-of machine to develop. Not surprisingly, with
rests in the entire electricity industry, General Electric decided to
ect the design of the electricrefrigerator. The manufacturers of
refrigerators, although they had a product with real advantages
m the consumer’s point of view, lacked the resources for devel-
ping and marketing their machine.
..the demise of the gas refrigerator was not the result of
jciencies in the machine itself; rather, it failed for social and
nomic reasons. And in this; it is structurally similar to the cases
many other abandoned devices intended for the household. This
y-illustrates that we have the household machines which we have,
‘because of their inherent technical superiority, nor simply because
f.consumer preference, but also because of their profitability to large
ompanies. In this way economic relations shape domestic techno-
oy ‘Byitself, the gas refrigerator would not have profoundly altered
‘dominant patterns of household work in the United States: but
liable refrigerator, combined with a central vacuum-cleaning sys-
m; a household incinerator, a fireless cooker, a waterless toilet, and
dividually owned fertilizer-manufacturing plants would certainly
ave gone a long way to altering patterns of household expenditure
d of municipal services’ (Cowan, 1983, p. 144).
‘What is so original about Cowan’s work is that she goes beyond a
eneral account of technological change to present a concrete histori-
analysis of contingency in the evolution, design and development
f a-specific technology. She demonstrates the possibility of alter-
ative machines and examines carefully the reasons for the path
ken. However, it is disappointing that many of the wider concerns
f-her book disappear here. Her account is wholly in terms of the
interests of, and the power play between, the companies producing

given, rather than being understood in their social and cultu
contf::ft. Yet ‘the.re are always technological alternatives and -an
specific machine is the result of non-technological as well as techn

qf .df)mestic technology because of the extent to which the sexu
dm.saonof labour is institutionalised. Most domestic technolog
designed by men in their capacity as scientists and engineers pe
remoge from the domestic tasks involved, for use by women:,ins~the
cap?.mty«as_ houseworkers. ‘And, as we have seen, 'modern. houséh

equipment isdesigned and marketed to reinforce rather than challen,

thi existing household-family pattern. b

It is ;not only gender- relations that influence th g

dpmestgc technology. Like other technologies, domestiz t:tcr;:tt;ll;;
big t.nfsmess. Particular technologies are produced not in relation
specific and objectively defined needs of individuals, but largel
becfxuse they serve the interests of those who produc’e them. Th
des;gn— and ma_nufacture of household appliances is carried ou£ Wit
a.view to _pmflt on the market. And the economic interests: involve:
are-nf!tsxmpiy those of the manufacturers, but also those of
suppliers of the energy needed by these appliances.
-:‘Household appliances are part of technological systems, such

of: an electrigity supply system, for example, likes better than thy
w!despread,dlf‘fusion of an electricity-using household :appliance tfh"
will be. on at mge.s of the day when the big industrial consumers ar
not using electricity. Residential appliances (including: heating ana

the US today; the refrigerator alone uses about seven per cent. Unlike
most other household appliances, the refrigerator operates .twenty-
four hours.a day throughout its life. In fact, many American skitchen‘;‘s
now contain between 12 and 20 electric motors. Indeed the drive to
motorize all household tasks - including brushing teeth squeezing
lemons and carving meat - is less a response to need than ; reflection
of the ec§m0mic and technical capacity for making motors. "

The failure or survival, on the basis of vested interests, of some .
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y, until continued innovation and economies of scale allow sub-
ial reduction in costs or adaptation of technologies to household
mstances. Many domestic technologies were initially developed
-ommercial, industrial and even defence purposes and only later,
anufacturers sought to expand their markets, were they adapted
home use. Gas and electricity were available for industrial pur-
ses and municipal lighting long before they were adapted for
domestic use. The automatic washing machine, the vacuum cleaner
the refrigerator had wide commercial application before being
Jed down for use in the home. Electric ranges were used in naval
.commercial ships before being introduced to the domestic
arket. Microwave ovens are a direct descendant of military radar
nology and were developed for food preparation in submarines
he US Navy." They were first introduced to airlines, institutions
d commercial premises before manufacturers turned their eyes to
e -domestic market.

Despite the lucrative market that it represents, the household is not
ually the first area of application that is considered when new
chnologies are being developed. For this reason new domestic
pliances are not always appropriate to the household work that they
are supposed to perform nor are they necessarily the implements that
would have been developed if the housewife had been considered first
indeed if she had had control of the processes of innovation.

1t is no accident that most domestic technology originates from the
commercial sector, nor that much of the equipment which ends up in
he home is somewhat ineffectual. As an industrial designer I inter-
ewed put it, why invest heavily in the design of domestic technology
when there is no measure of productivity for housework as there is
for industrial work? Commercial kitchens, for example, are simple
and functional in design, much less cluttered with complicated gadgets
and elaborate fittings than most home kitchens. Reliability is at a
premium for commercial purchasers who are concerned to minimize
their running costs both in terms of breakdowns and labour-time. By
contrast, given that women’s labour in the home is unpaid, the same
economic considerations do not operate. Therefore, when producing
for the homes market, manufacturers concentrated on cutting the
costs of manufacturing techniques to enable them to sell reasonably
cheap products. Much of the design effort is put into making
appliances look attractive or impressively high-tech in the showroom
- for example giving them an unnecessary array of buttons and
flashing lights. In the case of dishwashers and washing machines, a
multitude of cycles is provided although only one or two are generally

the refrigerators, and the gender dimension is lost. Housewives:h
are relegated to the role of consumer - ‘they bought electric ref
gerators because they were cheaper’. Our understanding reinaix
incomplete without research on design alternatives which shows" )
Fhe fqrm of the household, and the sexual division of labour w }
it, actively shape artefacts. We need much more work of this kin
what spaped these machines in the first place.'?

An important dimension glossed over in the literature on
development f)f domestic equipment is the culture of engineeriiy
1_\fter all, engineers do not simply follow the manufacturers’ dir
nvefs; they {nake decisions about design and the use of new techxzi
logies, playing an active role in defining what is technically possib‘

most of which are so clearly designed with female users in mind.
Wheq women have designed technological alternatives to tin;
conStfm.mg hou.sework, little is heard of them. One such example
Gabe’s 1nn0Yat1ve self-cleaning house (Zimmerman 1983) Frané
Gabe, an artist and inventor from Oregon spent 27 ye’ars buiidin and
perfecupg the self-cleaning house. In effect, a warm water mistg&d
the_basxc cleaning and the floors (with rugs removed) serve as the
drams.’ Every'detail has been considered. ‘Clothes-freshener cuj
boa}rds and ‘dxgh—washer cupboards’ which wash and dry, relieve the
tedium of stacking, hanging, folding, ironing and putting’ away Buﬁ
the costs of the building (electricity and plumbing included) al:e" no
more than average since her system is not designed as a luxury ité
Gabe was ridiculed for even attempting the impossible, but architects.
and builders now admit that her house is functional ;md attractiv "
One cannot help speculating that the development of an effective seif :
cleaning house has not been high on the agenda of male engineer :

Domestic Technology: A Commercial Afterthought

The'fgct is that much domestic technology has anyway not been
spec1f1cally designed for household use but has its origins in ver
fhfferent‘spheres. Consumer products can very often be viewed ass,
technology transfers’ from the production processes in the formal
economy to those in the domestic informal economy.

Typically, new products are at first too expensive for application
to household activities; they are employed on a large scale by industry
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main use of the residential telephone, the.telephone industry
ted such uses until the 1920s, condemning this use of the techno-
for ‘trivial gossip’. Until that time the telephone was sold as a
cal business and household tool. When thg pr.o.moter.s of the
hone finally began to advertise its use .for socxabl}lty, th1§ was at
partlyfin response to subscribers’ in§1stent and innovative uses

' y for personal conversation.
cl:::l?:x(;)l;gi:s thif time lag in the industry’s attitude toward
jlity in terms of the cultural ‘mind-set’ of the telephone men.
'eple who developed, built, and-marketed telephone systems
redominantly telegraph men. They thcrefore assumed that the
ne’s main use'would be to directly replicate th:at: of thg. parent
‘ib}gy;sthe,~*te'legraphf In this chntext,'people in the mc!ug;y
ably considered telephone ‘visiting’ to be an abusEe or mvlit1 i-
of the service. It did not fit with ;h?lr understandings of what
hnology was suppos 5 be used for.
e ilz;slge xggméiabilil:y was also tied up with gender. It was women
articular who were attracted to the telephone to reduce their
IinéSs and isolation and to free their time from unnecessary travel.
fﬁ‘vczéindustryﬁmen‘ criticized. “frivolous’ conversanox‘l OI,I the ;;lg-
ne, they almost always referred to. the speaker as ‘she’. A 1 : S
ey found- that ‘whereas ‘men mainly wantgd a telephone for
ness ‘reasons, women ranked talking to kin and friends first
Qh?rénl’gsrzl’agonsiﬁp to the telephone is still different to men’s in
omen use the telephone more because of their conﬁpep}ent at
e with small children, because they have tl}e responsibility fqr
aintaiyxiingvfamily and social relations and possibly becau§e of their
of crime:in the streets (Rakow, 1988). A (ecegt Australian surv:iy
ncluded that ‘ongoing telephone: communication _between female
mily members constitutes an important part of their SL.lpport struc-

-and-contributes significantly to their sense of welbbemg,secqnty, L
ability, and self-esteem’ (Moyal, 1989, p. 12). Ti'le :{telepl(;q:;e' as ,
creased women’s access to each other and the Outs'ldl.i wm; & n >
ay ‘the telephone may well have improvgd the quahty oiswom
me lives more than many other domestic technologies.

used; vacuum cleaners have been given loud motors to impress peo
with' their power. Far from being designed to accomplish a sp
task, some appliances are designed expressly for sale as moder;
priced gifts from husband to wife and in fact are rarely used. In:
ways the inequalities between women and men, and the subordin
of the private to the public sphere are reflected in the very-de
processes of domestic technology.

In tracing the history of various domestic appliances, Forty (1
shows how manufacturers have designed their products to rep:
prevailing ideologies of hygiene and housework. Thus, in-theil
and- 1940s manufacturers styled -appliances in forms reminiscen
factory or industrial equipment to emphasize the labour-savin,
ciency which they claimed for their products. At that time, dom:
equipment was still intended principally for use by servants. How:
such designs made housework look disturbingly like real work an
the 1950s, when many of the people who bought these appliances wi
actually working in factories, the physical appearance of appliai
changed. A new kind of aesthetic for domestic appliances emer
which was discreet,; smooth, and with ‘the untidy, mechanical: wi
ings of the machine covered from view in grey or white boxes:
now standard domestic style of domestic -appliances *. . . suited
deceits and contradictions of housework well, for their appearan:
raised ‘no comparisons with machine tools or office equipment ;
preserved the illusion that housework was an elevated. and neb
activity’, of housework not being work (Forty, 1986, p.219).

- Throughout this chapter I have been examining the way in whi
the gender division of our society has affected technological chang
in the home. A crucial point is that the relationship between:techni
logical and social change is fundamentally indeterminate. T
designers and promoters of a technology cannot completely predi
or control its final uses. Technology may well lead a ‘double life’ <.
one which conforms to the intentions of designers and interests
power and another which contradicts them - proceeding behind:
backs of their architects to yield unintended consequences and unant
cipated possibilities’(Noble, 1984, p. 325).

‘A good illustration of how this double life might operate, and hoy
women can actively subvert the original purposes of a technology
provided by the diffusion of the telephone. In a study of the American
history of the telephone, Claude Fischer (1988) shows that there was :
a generation-long mismatch between how the consumers used the
telephone and how the industry men thought it should be used:
Although sociability (phoning relatives and friends) was and still is

’nclusion: More Work for Social Scie

Started this chapter by noting how belated;has*
in’ domestic technology and household relations:
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in‘the house. For example, domestic appliances ‘belong’ in the
long with women, and commaunications technology such as
ision are found in the ‘family room’. This signals the way in
nt-pe he physical form and spatial arrangement of housing itself
: ork-is' still relatively -underdeveloj s assumptions about the nature of domestic life - an issue to
muc .D‘f' the literature shares ‘a technicist ‘orientation w the next chapter.
‘optimistic or pessimistic in-outlook. Technology is common! S
trayed: as the prime mover in:social change, carrying people
wake, for: better- or :worse. ‘But history ‘is littered with exam

substantial body of literature on the history of housework anc
ision: Of iabour in the home. In recent years too there ha

etz (1965) is one of the earhest articles inquiring into the historical
act of:domestic technology on: housework. For detailed references,

hlghhghteci and with them the socxal shapmg Of technologyf-t at ; s (1983) bibliographic essays at the back of the book and
~ Neil (1987, pp-. 229-30). See.also Bose et al. (1984), for a comprehen-

mshes ourlives:

AR adequate analysis of the socxal shapmg of domest' techno porary research.. As they point out, this
l;zazzlegaieihej;ﬁierst{::;fii‘a;g},zfaggm:fiﬁetecm;gmg%’h oupa, ncxth zdoes ncompass smgle-parent households or people
men inthe public sphere eif"'in" dustry. ,“‘p o wor §- b et ing :alone: ‘The datais also limited by its failure to reflect different
and produce € of industry, invention and commerce d tages of the life cycle.’A similar problem exists with much of the

: pzq uce-technology ,for.«,use by women in the private dom orical literature, as. McGaw (1982, p: 813) notes. This has led many
sph‘_ere;:' :reﬂectfs ~and-embodies a-complex web of -patriarchal hors. to exaggerate the rate of diffusion of domestic devices.
capltah.s,ta:relatmns.f ‘Although:- mechanization -has ‘transformed -also Ruth Schwartz Cowan (1976 and 1979).
home, it has mot liberated -‘women ‘from domestic: drudgery in here is-now: quite an extensive feminist literature on the domestic
straightforward way. Time budget research leaves us ‘wonde; jence movement and its attempt to elevate the status of housekeeping.
whether technology has led tOmOI’»e‘ﬂEXibilityfinhOtiséwa:kvor to See, for example, Ehrenreich-and English (1975, 1979) and Margolis
intensification. To further our understanding of these issues we'tie 985)-on America; Davidoff (1976)-and Arnold and Burr (1985) on
more qualitative research on how people organize housework and 1 tain; and Reiger: (1985) for Australia. Reiger's book, The DI
technology in a variety of household forms. Such research sho enchantment.of the:Home, is the most interesting sociologically as she
distinguish between ' different- types of do'l.nest' techn | > attempts to combine a feminist analysis of the role of the professional
examine the significance of gender in peopl f!; echnology- d technical experts:of the period with a critique of instrumental
logy. Finally, the d people’s affinity with techn ‘reason: The infant welfare and domestic science movements are seen as

v, the designers of ‘domestic. technology themselves ha eing part ofa general. cxtensmn of ‘technical rationality’in the modern
SO far been subjected to very little investigation; an examination: “world. ,
their:-backgrounds, interests,’and motivation may shed light on 1 am: only referrmg to-domestic technology here, as:clearly medical
development of particular products. By refusing to take technologi echnology is central to demographlc changes in life expectancy and to
for:granted we help ' to-make visible the relations ‘of structura

‘ “birth control.
inequality that give rise to'them.

‘See Boseet-al. (1984), Rothschild (1983), and Thrall (1982).
In-my-own qualitative study (1983) in a small market town in Norfolk,
-England, T found that men always did the ‘outdoor’ jobs:- mowing the
awn, gardening, fixing the car, household repairs and, to:a. lesser: exten
ainting and decorating. While the husbands did have a responsi

-for performing certain household :tasks, these .had . very: erex
characteristics from those the women performed. Of: course; tt
trast is exaggerated and depends partly on conventional ‘coniceptio

This portrait of domestic technology is certainly incomplete. In thi
chap.ter I have concentrated on domestic “technology as a 'set
physical objects or artefacts and argued that gendered meanings ar
enco_ded ‘in the design process. This: process involves not onl
specifying the user but also the appropriate location of technolog
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‘believed that technology was a powerful ally.
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his point is made by Megan Hicksl, ‘Mi;rg?)vave Ovens’ (MSc disserta-

: iversity of New South Wales, . _
vn?:: g: onlyyspeculate as to whethe{ covering up the mechargf:al
ﬂworkings of appliances assisted indalignatmg women from understanding

ines and how to mend them.

h;s::eai:tgle unintended consequences of a techx}qlogy are not alwa)fs
3 péSitive. The diffusion of the telephone has facilitated the elgctromdc
ntrusion of pornography into the home. Not only are abusive anl
arassing telephone calls made largely by men to women, bu‘t n’ew sgxgal
‘services are being made available. The Ffench post office’s Minite
zéervice, which is a small television screen linked _to the_ telephone, has
een a massive ‘pink message service’ arise. When it was introduced over
en years-ago, the Minitel system was intended to replace.the telllephom:
irectory. Since then it has developed t.housands of services, the molf
‘pbpular being pornographic conversations and sexual dating vxaf ft e
lectronic mail. When complaints have been made the French post o fice
claim that they can do nothing:to censor hardcorq poxfnography as 1; is
art of private conversations. One wonders how this might affect gender

elations in the home.

lawn-mowing, for instance, is just as continuous as window cleani
Nevertheless, there is a general distinction which is reinforced by po
evaluations. Indeed, these evaluations are intrinsic to the doi
division of labour.

‘The microwave cooker is another interesting case where further re
is needed to show whether it results in men being more prepared ¢
up some cooking activities or whether it increases expectations so
mothers cook separate meals for different members of the fami
different times.
A fourth residual category, odd jobs, is not considered in the arti
This might lead one to expect that women in the paid labour force mi
use their income to substitute consumer durables for domestic lab
Surprisingly however - women in employment have slightly less dom
equipment than full-time housewives. From an analysis' of
Northampton household survey data, collected in 1987 as part-of
British ESRC Social Change in Economic Life Initiative, Sara Hor
found that there were no significant differences in the ownershi
consumer durables between working women and non-working wome;
In her 1976 essay, Cowan has a tendency to adopt this latter positi
seeing the corporate advertisers ‘the ideologues of the 1920s"as the ager
which encouraged American housewives literally to buy the mechani
tion of the home. The interest of appliance manufacturers in-ma
markets coincided exactly with the ideological preoccupations of ‘the
domestic science advisers, some of whom even entered into employme
with appliance companies. According to W. and D. Andrews (197
nineteenth-century American women, anxious to elevate their sta

The Australian Consumer Association magazine, Choice, recently four
that many appliances were useless and that a lot of jobs were better done
manually. For example, they found that a simple manual citrus squeez
was overall better than many of the electric gadgets.

A notable exception is Hardyment’s ( 1988) book on domestic inventions
in Britain which documents a multitude of discarded designs, such as
sewing machines, washing machines, ovens, irons, wringers, mangl
and vacuum cleaners, invented and developed between 1850 and 1950,
Unfortunately, the book contains little ‘analysis of the forces which
shaped their development. At one point, the author makes the intriguing
argument that it was the small electric motor (introduced in the 1920s)
more than any other invention which led to the development of domestic
machinery along private rather than communal channels. But
Hardyment concludes that ‘the potential of any machine should lie in
the mind of its user rather than its maker’ {p. 199), echoing her-carlier
statement that women should seize the technological means to liberate
themselves. It is disappointing that in a book devoted to the history of
domestic machines so little attention is paid to the gender interests
involved in their production.
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mmodity and central to the generation of capitalist profits. It is
ecently that the structure and shape of the house itself has been
jected to feminist analysis.

physical form of buildings is usually taken to be the inevitable
1t of technological -and engineering advances, for example, con-
and steel gave us the high-rise tower block of modernist archi-
e..'Changes in the interior design of dwellings are likewise
ned in terms of mechanical innovations. A classic example can
und in explanations of the changing location of the kitchen,
chiis often attributed to the invention of the Rumford stove. This
ined stove for cooking and heating eliminated odour and
n and is-said to be thus responsible:for the movement of the
n:from the-basement or rear of the house to its centre.’
tainly-innovations in ‘building materials, engineering methods
omestic technologies are of major importance and make possible
development of new archnfcctmal forms. However, as with other
ologies; the design of the built environment is stamped with
-social and economic relations. Historians of architecture pro-
many -instances -of physical -structures and arrangements that
orate explicit or implicit-political purposes. One such example
ide Parisian boulevard designed by Baron Haussmann to per-
e movement of troops and.thus prevent any recurrence of street
ng of:the kind that took place during the revolution of 1848.
el Foucault’s discussion. of Bentham’s Panopticon, an all-
architectural form-designed to keep prisoners under constant
Hance,is.a vivid illustration of how a building can itself embody
ues of control. Prisons though are not the only buildings that
designed ‘to institutionalize patterns of power and order. The
‘BM ‘headquarters in Sydney is curiously reminiscent of the
oticon.:Its -open-plan offices and clear: glass internal walls are
ed to-give: the appearance of a ‘status-free environment’.
rchies seem to be dissolved where even managers’ offices have
walls-and:are located close to their staff. In fact of course, what
arrangements-achieveis the possibility for increased surveillance
wwho must feel watched even when they are not. In this sense,
ass:itself ‘does the looking. Like the Panopticon, then, the
ure of the building ensures that control is largely achieved
h self-discipline.

ilst domestic-architecture may not provide us with such stark
nples:of the extent to which buildings incorporate techniques of
ntrol, that women are constrained in particular ways by the
of the family dwelling is certain. The house both symbolizes

5

The Built Environment:
Women S Place. Gendered
Space

Whether the private home is a free-standing house in Frank Lloy
Wright’s Broadacre City or'a high-tower flat in Le Corbusier’s Radian
City, domestic work-has been treated as a private, sex-stereotype
activity, and most architects continue to design domestic work spaces
isolated female workers: Hayden, The Grand Domestic Revolutio

In every culture and historical epoch, domestic archite
uniquely revealing about prevailing social relations and norms
household organization. The design of houses is imbued with val
and ideas that both reflect and exert tremendous influence ove
patterns and quality of our lives. In this chapter I want to bro
the discussion of household technology to include the house
technological construct, and the built environment more gener
The built environment is taken to mean ‘. . . our created surro
ings, including homes, their arrangement in relation to one an
to public spaces, transport routes, workplaces and the layout of ¢
(Matrix, 1984, p. 1)

In what follows, I will be arguing that the built environment refls
and reinforces a domestic ideal which emphasizes the importan
the home as a woman’s place and a man’s haven. Sexual division;
literally built into houses and indeed the whole structure of the u
system. Architecture and urban planning have orchestrated
separation between women and men, private and public, home
paid employment, consumption and production, reproduction
production, suburb and city. While people do not actually live ac
ing to these dichotomies, the widespread belief in them does influ
decisions and have an impact on women’s lives.

The focus of much feminist literature has been housework an
implications of technological developments within the home
war sociology has chiefly considered housing as an aspect
distribution and transmission of social wealth and privilege, that
as an aspect of social stratification. At an economic level, housin
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tral theme of feminist theory has been the spatial separation
¢ and private spheres, and the restriction of women to the
er, the public/private dichotomy cujs across the work/
jon in many ways; for example, the ‘private’ home con-
thin it public and private spaces. As the house was turned into
uring the Victorian period, the lay-out of the building was
transformed. There was marked spatial segregation of the
th between husband and wife and master and servant. The
quarters were: furthest from the front door - domestic ser-
;.congealed from the public parts .of the house.
nes were created for different activities such as cooking,
ashing, sleeping, and formal social functions, with public
vate spaces clearly demarcated. One room at the front of the
“parlour, was now set aside specifically for social inter-
ttings-and furniture. Eating now took

pamarchal relz}tions, and gives concrete expression to th
ﬁr,st part of this chapter I will chart the development of "the" "
house. .In so doing, I will be arguing that architectural chah €5
domestic arena are not simply driven by technological éd 7
are about expectations of women and men, and in parti ’ lar
th¢ domestication of women. ’ partiear

The Ideal Home

Victorian Values

modem»dt?mgstic ideal had already been laid. The sentimental
of. domestlp life that occurred in the Victorian period in both Er
la):i ;grxgslzsca;hcag_'t_)e understood as an attempt to check what
by plaCing . lfo I:lseln;;iz:gﬁlcl a(i)lf V?’lu;.s ina rapld.l).l changing SO eparatedining i ﬁe kitchen was isolated at the back
by plaging the hom ;nd Catherin):; lgaﬁmft opposition to the f 0l and-was spacious enough to accommodate several women
peﬁ(,di}m;lggso Fand Ceiher eﬁ i (1987) have‘ shown ho g. ‘Segregating the mess and smell of food preparation from
in:Victorian English society T}%e ‘f Ot.new conceptions of the ial ritual of eating became an important hallmark of respect-
invaedthe«separaﬁon cie h(;me aﬂdraa 1;)(11 lof the mlddl.e-cla§st and meant that the kitchen became ideally as remote as possible
P i vt plaée 2 whigli fp acfle, and t‘hexdgntlfica ¢ living rooms, no matter the cost in servants’, or wife’s time
of e brme s privats ol w;men,s h amx_z_{ielatxonshxps wer labour’ . (ibid., p.383). Overall, then, hierarchy and location
prithary impomance. It was women's 1 ptonSl ility FO create 2 s reflected the stratified -relationships within the home -
=BT he wockd of busines . ustry as possxblez {tplac acterized by the subordination of servants to the family, family
buted to:' women in the home ri:c::;lsl(i;eIgut'lslﬁi:es?%n&bﬂmes and wife 1o usbend
emphasized most strongly for the sake of its xr(:ora;3 agti;‘tl?t‘ | ’
gllzmb:ers:of the household, especially the children. Located be
the agxftf)cracy and gentry on the one hand and wage labourers o
ex“; [ilt was the middle ranks who erected the strictest boundari
befgleen private and public space’ (p. 359). ik
o eagzn;;w?s seexfl as the most appropriate setting for wom
worlél Victor'c u%ry rom the«rr.lgours and corruption of the outsi
or ;o tetc 1an ideology perceived women and children as especi
O eda) ture, much more so than men who could withstand
angerous influences associated with supposedly unnatural city 1
provided they l'{ad their retreat at home. The ideology of fhe )l(iome«
zs; ‘a havgn hac! its corollary in the idealization of the rural village as
Idzflf%p:; :et.ttmg .ford cgmmunity life. What has been called ‘the Beau
: pitomized by the Victorian villa in a garden sub
el 1 uburb. As
contuey 25% ut?l;f z:fnage has endured and been reproduced in twentieth-

 Home as a Machine for Living

ugh in certain respects nineteenth-century ideas about what con-

uted a home have permeated twentieth-century life and thought,

h-as the physical and emotional division between public and private

heres, there have been major changes in our image of an ideal home.

ost importantly, the nineteenth-century view of the home as a
onghold of beauty and spiritual virtue was replaced by the idea that
the home’s main function was as the source of physical welfare and
ealth’ (Forty, 1986, p. 114). Efficiency rather than beauty became the
ganizing ‘principle of the home, .and - the relative importance
tached to the various rooms changed, with the kitchen becoming the
core-of the house. :

These changes reflected the growth of a middle class without
servants and the mechanization of the home. The early years of the
_twentieth century saw the development of the domestic science
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movement, the germ theory of disease and the idea of ‘scienti
motherhood’. Standards of personal and household hygiene .
did-preoccupations with motherhood and children. The ma
turers and advertisers of domestic products exploited and prom
theseattitudes in their drive to expand the market for do:
appliances. These appliances were promoted as labour savin
therefore a solution to the ‘servant problem’, supposedly enab
women to ‘manage’ their own labour ‘scientifically’.
‘These ideas about efficient home management which accompa
the introduction of domestic technologies gradually reshaped
design of the house itself. Houses were being built for single fas
occupation without maid’s rooms. Great emphasis was placed on
interior plan of the house in order to design efficient spaces to.m
mize the housekeeper’s work. The idea that housework ‘could
rationalized according to the principles of scientific management
architects to devote much time in the 1920s and 1930s to. studying
logical sequence of work processes in the kitchen. ‘Metaphors w
described the kitchen as a laboratory prevailed. These ideas of
tional, : labour-saving ‘homes became - associated with ‘the - mod
movement-in architecture.  Le Corbusier’s famous phrase ‘the:
is:a machine for living’ captured this new view. While espous
emancipatory, indeed socialist-inspired politics, it seems the mod
ists‘did not appreciate that machines need constant servicing.
‘For women, the machine was to become a treadmill. The kitch
now designed for the servantless family, was a-compact fitted kitc
with room for one worker, the housewife. Neither its small size n
its location, sealed off from the rest of the house, were conduciv
the sharing of kitchen duties. As with kitchens, internal bathroom
became standard in many households during this period because
the mass production of cast iron enamelware, as well as the obsessio
with dirt and disease. This model was to become the prototype
working-class as well as middle-class homes after the Second Wo
War. :

sin Britain was to play a key role in ensuring that the single-family
hold became the dominant form of housing. Concerns about
mprovement for the working-class and- fears about social
were the twin motives of state reforms. As Gittins has argued:

he:state was actually defining what family structure and home
iould be; the size of council houses, for instance, betrayed what
ernment felt to be the normative, the “right”, size of family’.
ins; 1982, p. 48)

“debate about ‘what sort of housing should be provided for the
ng class-in the inter-war period was one in which women them-
participated.: Set up in 1918, the Tudor Walters Committee,
sisting exclusively of male politicians, architects and technical
~was influenced by the architects associated with the Garden
Movement.? They recommended low-density terrace housing
wider frontages to provide more air and light, and ideally the
oom was to be a ‘through’ room from the front to the back
he house. This room would maximize sun and ventilation in the
se and ‘emphasize family togetherness. The simplest and cheapest
se:model ‘had a living-room with a range where most cooking
1d be done and a scullery with a gas cooker for occasional use,
copper and bath. '

rking-class:'women interviewed at the time by members of the
men’s Housing Sub-Committee insisted that a separate parlour be
ided where they could relax and escape from work unfinished in
st: of the house.: It:has been said that: ‘working-class women
ely defended their right-to a room which-expressed their pride in
sewifery and which also afforded additional privacy, a scarce
modity in working class households’ (Lewis, 1984, p. 29).3 How-
“given that maintaining the neat appearance of the parlour added
romen’s work, it is not entirely clear why working-class women
eported to have been such fierce advocates of its inclusion in their
ses. The presence or absence of a parlour in working-class housing
me quite a political issue in the inter-war period. Influential archi-
ts such asRaymond Unwin saw it as impractical to split the house
0 various small rooms and attacked the respectable working-class
sire: for a front parlour:that was rarely used as ‘a desire to imitate
‘middle-class house’. Where the architects” views prevailed, there
arious stories of occupants dividing up the space themselves with
itions to create ‘a separate parlour, thus demonstrating that
king-class:people resisted architects views of proper home life.

Public Housing for Private Lives

So far I have been concentrating on the development of a domesti
ideal based-on the family and on private life and its architecturg
embodiment in the single-family house. In the period between: th
wars most working-class families still lived, ate, cooked, and spent-al
their time in one main room, with shared facilities. Large-scale state:
intervention in the housing market in the aftermath of both world



The Built Environment 117

116 The Built Environment

- division of labour was not transformed by these architec-
anges! However, they did obscure the extent to which women
] to' bear responsibility for servicing the famlly Typically,
ow a table in the kitchen for eating at, again signifying
al lifestyle. The open-plan kitchen enabled mothers to
children while cooking the meal, as children were now seen

Housing the Symmetrical Family

If the Second World War posed a challenge to traditional se
this was to leave little trace on the design of houses. In factt
war period saw the revitalization of the ideology of separa
for women and men. The major housing construction program: '

the 1950s and 1960s coincided with women being pushed b: he move of the kitchen to the back of the house with a picture
the home to tend their husbands and children.* The housin; ooking out on the garden.

which predominates today dates from or bears the stam ’
period. With the rapid growth of owner-occupation, greater
was: placed on a more home-centred lifestyle for men ‘as
women. ‘The ‘idea: of companionate marriage saw the:f;
increasingly sharing activities and cultivating intimate relati
the comfort of a private home. Here ‘good’ communication, inti
awareness of the needs of others, shared leisure (often shar
sumption) gained a prominence previously accorded to hyg
nutrition. But for all these apparent changes, the contin
Vlctonan middle-class domestic ldeals was:in many ways m‘
found;sthan ‘the discontinuities. - :

This new socio-psychological conceptxon of familial relation:
its main expression in the open-plan housing design that charact,
the post-war period. The dark divided house gave way to a pref.
for light and open space, breaking down traditional divisions be
formality and informalityin behaviour. Architects promoted th
of multi-function spaces and ‘zoned’ planning in houses beca
norm.: Spaces ‘were demarcated for certain functions, but th
achieved ‘without separate rooms. The “‘activity area’ of" e
room; dining area, and kitchen had few 'walls; providing as
space and togetherness as possible. The lack of walls was thou
promote the modern ideology of marital equality. Famous
open-plan interiors, Frank Lloyd Wright’s domestic architectu
nevertheless faithful to the Victorian iconography of family lif
placing a‘massive hearth at the very centre of his-house: design.

-Domestic servants had finally completely bowed out -of the:
and consequently the illusion that meals simply arrived in the di
room -as if from nowhere - could no longer be sustained. The
therefore less reason to have a separate kitchen and dining roo
the kitchen was now enlarged and opened up to the rest of the ho
This open design gave domestic work a more egalitarian appearan
as other members of the family shared the space, and by implicati
the tasks, hitherto allocated to women alone. As we know, th

oom, which later became known as the ‘family room’, came
rice.:‘Although the family room most often served as a place
ldren could do-as they pleased in the midst of clutter and
as also an architectural expression of family togetherness.’
1981, p. 255) Very:little privacy is provided for individuals
he house, which becomes’} rimarily a place for shared activi-
yedrooms now provided for the children are generally small,
“that they will spend most of their time in the larger family
dults’ in the house are assumed to need even less private
pecially women. Even the parents’ bedroom belongs to ‘the
omen do:not have a room of their own, their spatial needs
ubsumcd mto the fanuly 's: 1f they have a domain it is the

l‘twenty :years have wxmessed major shifts in the social
on of women and in the way women see themselves. Paradoxi-
this period has also been characterized by a renewed rhetoric
yomen as soft, feminine and housebound which is increasingly
ith reality. The white plastic, clinical kitchen has given way
cosy ‘country kitchen’ with pine-panelled walls and natural
shes..Laura Ashley patterned floral prints recall the cheerful
y of rural life. Although most new houses now have central
~ he fireplace remains the focal point of many living rooms,
furniture grouped around it.’ It is still the place of the most
sive furniture, with faint echoes of the Victorian parlour.

1e kitchen meanwhile has become the emotional centre of the
+‘it-is from here that the relaxed, informal, symmetrical family
tyle radiates. Power relations within the patriarchal family have
yme submerged by this ideology of togetherness. Thus the proto-
for: the modern house prescribed the form of household that
uld inhabit-it, namely the white middle-class nuclear family. As
it was not only oppressive to most women, but also a markedly
ocentric design, denying the existence and needs of other forms
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danger of the city. Developers encouraged the massive post-war
to-the suburbs, as low-density development meant more profit
e building industry as well as providing a mass market for
umer durables. Although women have paid a heavy price for
ban development, they shared men’s dreams of home owner-
eir disillusion with the city and hopes for a better life in the
bs. It took several decades for the aridness and uniformity of
' suburban life, and especially the isolation and boredom it
on the housewife, to become immortalized in Betty Friedan’s
-of “the problem with no name’.
sonant with this idea of the home as private space, the dis-
eness-of the home became enshrined in state zoning policies,
 were at the heart of post-war town planning. Cities and towns
o be geographically segregated into their various activities, each
ts appropriate location and setting. Zoning*. . . closely approxi-
stereotypical ideas -about man’s use of the environment’
ix, 1984, -p. 38). It was assumed that the home and the neigh-
od were the setting for most women’s lives and that men would
o work located elsewhere. The main function of transport
be to get men from home to work and back again.
impact-that this would have on women’s mobility was not
dered. As Susan Saegert (1980) has observed, the long-standing
olic dichotomy between ‘masculine cities and feminine suburbs’
ymentally shaped the actual organization of the urban envi-
ent;: tying -women more ‘closely to their immediate locality.
ential areas were and still -are physically -separated from
trial/commercial sites, distancing women from the ‘economy’.
ng thus intensified the privatized nature of many women’s lives
heir exclusion from the public, socially organized productive life.
rban zoning restrictions have also operated to separate different
rts of housing development, limiting moderately priced high-density
dings to inner-city sites. As such it has-been an important toolin
and-race segregation - most infamously in South African urban
nning, where black people are expressly confined to certain parts:
the city.. S
ince at least the mid-1970s employers have responded to the:
aration of the workplace and home by relocating certain kinds
vities to the suburbs in order to capture the potential labour
ried 'women who reside there. This has required the rezoning
e suburban space, especially in middle-class suburbs becaus
te middle-class wives that are wanted for office work. Urban s
once more being restructured as the demand for. clerical

of family. The dominant modern housing design does not lend
to satisfying the housing needs of the majority of households
which are in fact no longer composed of nuclear families.

- Symbolic values about domestic life are perhaps even mor:
?xpressed in the external appearance of houses. The exterior.o
is the prime indieator of people’s social status and extremel
tant to their self-image. Houses are, after all, the major ‘arti
consumption and their exterior is' what counts most when 1
purchased. Architects’ prime concern has always been with the
face pf buildings.and the current debate on the nature of poSi
archltec;ture is reproducing this concern. The contrast be
dqn‘-xestlc and commercial architecture is interesting in this:
While ‘r.lon—residential architecture has gone through massive
formations in style, building materials, and construction techno
the preference for Georgian and Victorian domestic archite
remains. The facades of old houses are retained while the i
gutted and modernized. There is even a market for new:hous:
are replicas of these styles; or in America of colonial-stylé h

Whﬂe state-of-the-art commercial -buildings pride themsel
being energy efficient and maintenance-free, the house sti
traditional materials such as wood and bricks that are both exp
and laborious to maintain. The assumption that women will-co
tq do much of this domestic work for free no doubt expyla‘l
disregard  for -efficiency in - domestic. architecture. Howeve
explfination is clearly more complex: men too are involved in
taining the exterior of the home, investing much of their spar
and'money in: do-it-yourself home improvements. Furthermo :
preference for traditional - architecture reflects an attachm
traditional wvalues and a desire that the home should -be a
resembling the workplace as little as possible. High-rise tower
met with little objection as offices but have proved very unpb
as homes. r

Semi»Defached in the Suburbs

Eor all that privacy within the house has diminished, the expectati
is that families as a whole remain private from each other. ‘(M&
1984, p.55) The Victorian ideal of the detached or semi-deta
house in a suburban or semi-rural setting remains essent
ux}changed‘ The one-family house with a garden was regardéd bs
mlfidle class and working class alike as the best place to brin
children, offering a healthy environment away from the dlrt, n
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nctions, feminists have drawn attentiop to the sexual p(;hthS of
». They have suggested that the inevitable outcome of a prlo-
on and an industry inhabited and controlled by men 1s a male-
ned ‘built space. ‘
medd;\:i;zg architecture often cited as the epitomg ofa rr}asc:lx}x;
approach is the multi-storey residential bloc_k. T?ns ‘functlop t;ls
itecture, which envisaged a vertical garden city wm} streets in 0 ci
‘has been discredited by feminists amongst others.” The faclt tha
sework and childcare might be made more onerous and iso at.lbnlg
omen stranded at dizzy height:s2 without safe and acciisx e
oor 'Space, did not occur to the pioneers of the Modem ove’;
t «Ap‘art from this obvious disregard for the quality of Wf)fr.ne?l
these towers have also been seen as prod}xcts ofa specg ica eZl
vision (see figure 5.1). Modernism in architecture was o .sests
tﬁechnological ‘progress, adopting techpology as both its Ins Tu-
and symbol. The developmient of the hn.gh'—nse form was a n;oxlm-
it to technological innovation and a stpkmgly phallic sym ol.
e underlying theme of such analyses is that women experlgnglfi
differently from men and would therefore crea.tezdxfferent 11111 :
onments. Margrit Kennedy, a Berlin-based architect, argues t at
. would be a significant difference between an env:ronmend
ped"‘nia‘inly' by men and male values and an environment shapen
nly by women and female values’ (1981,, p.76). Whereas rtr}en
n a building from the outside in, women’s greater prepcc:%pa mt
‘interiors leads them to design bmldmgs. from the insi fe o:l é
edy suggests that there are the following male and fem

expands - work traditionally done by women. Development
information and communication technologies greatly facilitate 1
scale shifts in the nature and location of employment, and
decentralization of workplaces. It is not only office work that i
being ‘suburbanized’. Industrial zones on the urban periphery
become massive centres of development. And suburban sprawl
stimulated the development of regional retail complexes. Meanw:
administrative and financial activities - head office functions
remain located in the central city area. Overall this represents at.1
a partial shift away from mono-functional zoning to a more o
use of urban space. -

There is currently much interest in the contemporary restructu
of cities around ‘service’ sector work, and the rapid restructurin,
manufacturing. Some of these analyses focus on the spatial consi
tution of power, that is, how the spatial allocation of goods, servi
and- employment across a city act as hidden mechanisms fo
unequal distribution of income among various groups in the ur
population. In Los Angeles, for example, it has been pointed out.
industrial restructuring has left the largely Chicano/Hispani
black industrial working class cut off from the new workplaces

‘While such studies recognize the spatial construction of class:ai
race differences, they generally ignore the issue of gender relatiot
aside from the obligatory listing of women with other. disadvantag
or oppressed ‘minority’ groups.® There is little attempt to explore
different implications of such developments for women and men, a
the ways in which the contemporary restructuring of cities affects:t
social relations of reproduction as well as the relations of productio

The Male Principles
than designer oriented
than large scale/monumental
than formal

Feminist Alternatives: Would Women Do It
Differently?

If the built environment tends to institutionalize patriarchal relations;

is this because it has been designed and constructed predominantly by than fixed tized
men? Would women, then, produce a different physical environmen more organically ordered  than abstractly Syswﬁ:t?:;;&éida
Planning and architecture in Britain, North America and Australia more holistic/complex than _specialized/ QI:;" G
are indeed white, male-dominated professions. This is mirrored ore social than prqfxt-oneﬁt,;te,y e
through all stages of building; even the production of the physical more slowly growing than  quickly constructe

built structure is done by an almost all-male workforce. As the
feminist designers’ collective known as Matrix (1984, p. 3) comments;
‘women play almost no part in making decisions about or in creating
the environment. It is a man-made environment.’ In their critiques
of modern architecture, urban planning and of public/private

These ideas are echoed in many feminist cr%tiqt.le.s of archit
practice, which argue that whe.reas male subjectwm? is.€X
tall phallic towers, female buildings are roupd, enclas%gg o
low-rise. Such views are not the prerogative of femuusts i
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%
- e City in History, Lewis Mumford proposed that in neolithic com-
g;%v""’ff' . ' ’ nities people lived in round dwellings, the house and the village
ﬁ%’?fsﬁgf . woman writ large: with the development of the city ‘[m]ale
. olisms and abstractions now become manifest: they show
selves in the insistent straight line, the rectangle, the firmly

ed geometric plan, the phallic tower and the obelisk . . .” (1961,

. .

s i :

' ; i%i%%g - o }”x | - . espite its initial appeal, there are a number of problems with this
o x;"‘f% o . . - A - ical feminist position. To start with, the emphasis on universalized
- inine-and masculine traits in design cannot explain how it is that

as well as women have designed round and curving buildings.

need look no further than Gaudi’s rippling architecture or the

I'shaped Guggenheim museum of Frank Lloyd Wright (see figure

Neither can it explain women’s involvement in the design of high-

uildings. As Kennedy herself remarks, in countries such as the

R that have a high proportion of women architects, the domi-

Western models of architecture prevail. Even though there are

ncreasing number of women practising architecture in Western

Interior of Guggenheim Museum, New York, by‘ar
Frank Lloyd Wright
Source: Architecture Department, University of Sydney'

5.1 Le Corbusier’s theme of ‘streets in the air’ fi S
air’ find
Park Hill, Sheffield Inds expression in

Sowrce: Architecture Department, University of Sydney
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countries, their professional education and training means that the
work of women architects is not qualitatively different from tha;
male architects. That women architects have traditionally bet
assumed to be best suited for the design of domestic architectur
mtenors reflects their low status in the profession rather th;
specifically female attribute. It is to do with the hierarchical rel
ship between what is considered to be great ‘architecture’ of the:
realm as opposed to the mere ‘building’ of houses.

On closer inspection several of Kennedy’s characteristics of -
design are features of architecture operating within the constrai
by commercial imperatives. Women architects working unde
same market pressures tend to design like men. To see centr:
office towers solely as the product of masculinist, phaﬂocentricd
values is to present a very partial picture which ignores inve:
calculations, capital flows, global property markets and the ;

:onomic exploitation of women’s labour by men as the most basic

ause of women’s inequality. The central object of their campaigning

as to socialize household labour and childcare. Most significantly,

sought to do this by a complete transformation of the spatial

rin:and material culture of American homes, nelghbourhoods and
es. Recognizing that the exploitation of women’s labour by men
s embodied in the actual design of houses, these ‘material feminists’

ieved that changing the entire physical framework of houses and
ghbourhoods was the only way to free women from domestic
idgery. They therefore urged architects and urban planners to
lore radically new types of residential building.’

'wo of the more influential women were Melusina Fay Pierce and
arlotte Perkins Gilman. In 1868 Melusina Fay Pierce, a middle-
Massachusetts woman, outlined plans for cooperative residential
ghbourhoods made. up: of kitchenless houses and a cooperative
usekeeping centre. She suggested that women organize to perform
ir household tasks cooperatively, building communal kitchens,
ndries, dining facilities and childcare centres as necessary. Freed
om the domestic routine, they would then be able to develop other
-ests outside the home. Writing in 1898, the economist Charlotte
rkins Gilman recommended kitchenless houses of a similar sort,

ggesting that they be linked in urban rows or connected by covered
kways in a suburban block. Like Pierce, Gilman favoured the
nstruction of kitchenless apartments with collective dining facilities
-women with families. For Gilman however, the socialization of
mestic work, rather than cooperation in its execution, was the
neans to economic independence for women. She envisaged a com-
letely professionalized system of housekeeping which would free
vomen from the ties of cooking, cleaning and childcare.

Ultimately this domestic reform movement foundered on the diffi-
Jty of overcoming both sex and class divisions in their urban and
burban communities. The problem of domestic service versus
mestic cooperation could not be resolved. Many cooperative house-
eping societies accepted hierarchical organizational structures
hich put educated, middle-class managers at the top and paid
hwashers and laundry workers rather poorly. ‘Feminists with
capital who could afford the new physical environment for collective
mestic work never thought of voluntarily sharing that domestic
rk themselves’ (Hayden, 1982, p.201). Thus, the liberation of
professional middle-class feminists from domestic drudgery involved
exploiting women of a lower economic class. The failure of this
experiment in architectural solutions to the problem of women’s

explamed as much by economic processes Wthh lead to-
accumulated capital being invested in the central business distri
Margo Huxley (1988, p. 41) points out, these investments depe:
‘political actions to retain the primacy of the central city and o
perceptmns of (male) corporate directors of the prestige and
that is reflected in taking occupancy of: the latest hlgh-nse, hlgh
office; tower’.

hﬂe.an account in terms of capxtahst mvestment demonstrates

Women’ s expcnence is very dxverse, especnally in terms of class.
isone of theinteresting issues that is raised in Dolores Hayden S, (1
extensive research on nineteenth-century American feminist plan
for utopian communities. Alternative approaches to individualize
housework in single-family homes were proposed by an earli
women’s movement. This ‘lost feminist tradition’ identified the
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lowever, what appears to be an ideal solution to individual needs is
icreasingly illusory as more and more people choose, or are forced
make, similar decisions. In terms of individual mobility, the utility
the motor vehicle is diminishing as the number of cars on the road
calates. The prosperous 1950s and early 1960s were characterized
booming car ownership and, at least in the US and Australia, the
swas expected to be the future of urban transport. The land use
d transport planning procedures which emerged in the mid 1950s
ded from the outset to be strongly associated with planning for
ds and cars and pioneered the building of elaborate highway and
eway systems. However it transpired that freeways themselves
pawned more and more traffic, becoming badly congested very soon
rtheir completion. The obvious response to traffic congestion was
build more roads which were justified on technical grounds in terms
time, fuel and other perceived saving to the community from
inating the congestion.*This sets in motion a vicious circle or self-
filling prophecy of congestion, road building, sprawl, congestion
d more road building.” (Newman, 1988, p. 15)
The net result is that London rush-hour traffic averages about 7
miles per hour; in Tokyo cars average 12 miles and in Paris 17. By
omparison the average daily travel speed of 33 miles per hour in
outhern California, where there are probably more miles of freeways
han anywhere else in the world, may seem impressive. However as
‘result of a much lower population density than European cities, the
advantage of speed is offset by the much longer distances required to
-avel to work. The irony is that a horse and buggy could cross
owntown Los Angeles almost as fast in 1900 as an automobile can

ake this trip at 5pm today.

also demonstrates that new,
simply be superimposed on a
formative in themselves.

preexisting social order and be trans

Automobiles: Technology in Motion

So far I have discussed the gender dimensions of housing design a;
urban. la.yout. However, any discussion of the physical built enviro
ntfent 1s iIncomplete without discussing the transport technology th
blnfis these spaces together. In particular the automobile is now-a ps
eminent feature of the urban environment. :
The invention and mass production of the car has greatly influenc
the shape of the modern city. One has only to think of cities like
Ange:les and new planned towns like Milton Keynes, to be remind
of th‘ls. From the beginning of the modern movement in architectur
grchltects like Le Corbusier and Frank Lloyd Wright saw cars
integral to the design of the city. In this section I will argue that th
transport system, and in particular the dominance of the car, restric
women’§ mobility and exacerbates women’s confinement to ;he homy
apd the immediate locality. Women’s and men’s daily lives trace ve
fhfferept patterns of time, space and movement, and the modern cij
;sr ;);:ccl;c;ted, on ta mode of transport that reflects and is organizéd
en’s interests, activiti i i ‘
around activities and desires, to the detriment
The manuf'acture of automobiles is the largest industry in the worl
economy. It is dominated by a handful of American, Japanese an

otorway Madness

"here is nothing inevitable about this rise and rise of the road. The
tate has played a major role in decisions about the extent to which
-ansport investment is in roads as opposed to public transport. Again
y comparison with Europe, American and Australian cities are
haracterized by a much heavier dependence on cars. Average
ustralian cities have four times, and US cities three times, more road
upply per person than average European cities (Newman, 1988, p. 6).
he politics of transport is dominated by conflict between road and
‘rail lobbies, and technical discussions about efficient transpo
“systems mask huge financial interests involved. The full extent o
subsidies to road transport are rarely exposed or documented
expensive maintenance of motorways so heavily used by private

In 1987, a record 126,000 cars rolled off assembly lines each workin
day, and close to 400 million vehicles are currently on the world
streetg. ' The automobile and its infrastructure dominate most Nort]
American and Australian cities in the literal sense that vast tracts o
land are required to accommodate them. Not only for the motorways
but also for roundabouts, bridges, service stations, and parkin,
spaces - at home, work, the supermarket and everywhere that peopl
are supposed to congregate. Small wonder that in American cities
close to half of all urban space is dedicated to the automobile: in Lo, :j
Angeles, the figure reaches two-thirds. ’
For the individual, the mobility and convenience that the privaté
car bestows are unparalleled by any other means of transportation.




The Built Environment 129

128 The Built Environment

haulage companies is a case in point. The hidden subsidy to comp.
car users via tax concessions and road maintenance is another
Greater London Council study in 1986 found that the e
government contribution to company car users in London
exceeded the revenue subsidy to London’s public transport
So far the story of the triumph of the car over other forms of’1
port technology may seem like another version of ‘the paths notta
argument, where people actively chose one type of technology i
ference to others. However, in many cities that we now associate
the car, other forms of transport were not so long ago both pref;
and extensively used. Contrary to popular impressions, Los /
is a sprawling metropolis not because of the automobile, but
because it was built around the radial spurs of the electric rail
system. It is almost forgotten today that in the United States th
used to be a network of efficient and well-functioning urban and in
urban rail systems in nearly every metropolitan area. By 1917
were nearly 45,000 miles of trolley tracks which attracted billio
passengers. This transport system was not replaced by the moto:
simply because of consumer choice. Rather, commercial int
joined forces at a key moment to close off all other options and e
that henceforth investment would be channelled into automobil
technology. - . :
Beginning in the early 1930s, General Motors and other automobils
tyre and oil interests, formed a holding company called National
Lines, whose sole objective was to purchase electric rail . syste:
around the country and convert them to buses, which were manuf
tured and fuelled by members of the holding company. They acquire
more than 100 rail systems in 45 cities, dismantled the electric-line
and paved over the tracks. By the late fifties, about 90 per cent of th
trolley network had been eliminated. The ultimate objective of th
operation was to divert patrons of the earlier rail systems to Gene:
Motors cars. According to Snell, the reasons for this were clear:
subway car or electric rail car can take the place of from 50 to 10 ‘ A ice the domestic
automobiles’.!" In 1949 General Motors, Standard Oil of California must II:IE;‘(;C frequent journeys to service
and Firestone Tyres were found guilty of anti-trust conspiracy, bu ousehoid. . . . « ‘ot
the damage had been done. By then, the political and economic powe Although women are its primary usets, in I:m}?);;ag; g‘;ﬂf’:cgm
of the road lobby had succeeded in making American cities completel: ort is not suitable for their needs and see:lns ai otteﬁtion g
dependent upon the automobile. If there is a single force responsibl nce. Recent work by gengap_her § ha‘;l rawgaverail; fe ths
for preventing the development of a diversified, balanced anc he ‘time-space maps’ of the daily, weekly a;: "gct'asgonus‘trainis
ecologically-sound system of mass transportation, which was well ndividuals in their mtera'cnons with one ang;_ 1er anéi‘ rbf'cft" s
within the bounds of the technologically feasible, it is the automotiv human activity. It has p(-n.nted. to the major fs crep: Q + gob
and petroleum industries. ithin social communities in terms of fetters o

Nomen in the Slow Lane

értain interests have conspired to make the rr.lo‘tor car ru}e, the
sts of certain social groups have bf:en sacrlf}ced to this end(i
.assumption of car ownership discrimmatfes against the poor an
wérking«.class in general, and women consgxtute a disproportionate
ber of those affected. Older women and snpgle mothers are arr:iopg
boorest groups in society and have been literally left strand; 1;11,
utside of, cities designed around the motor car. Althoug tl e
mobile did not create suburbia, it certainly expanded and accele-
d this process. The promotion of mass rrfotortcar ownership fhas
nded to exacerbate a greater dispersal of r.emdexmal se;ttlement often
thout any other mode of transport pfowded to service such arfsas(i
These developments in transport policy .have afttected. women anh
differently.”? Research--of: automobile use in Britain, Nort
merica and Australia indicates that proportionately more men thag
en have obtained drivers’ licences, and that' male car owners a.rcxi
rers far outnumber female. Furthermore, while most women reside
car-owning -households, evidence shows that women hav? ctc:};-
iderably less access to the ‘family car’. As a consequence 0 thi ;
men are much more reliant than men on public transport to mee
1 requirements. : ‘
,Acst;?tveewztgen’s low mobility, their travel needg. are expa.mgciu:)g ai
increasing number of married women are entering the paid la oud
, and as the location of health care, educational resources emf
hopping facilities become more dispersgd. Changes in pat:ems gf
onsumption and service provision have mcn:eased thelmpo; aglcear
ianspcyrt access for women. For example, with the afivcnt 0 tde C ", ’
me-delivery services and corner stores gradually dxsappegre to be
"placed by car-oriented supermarket gomplexes resuiting in. .a
ficant increase in the proportion of time women spend on con-

jviti i id work
pti ies. Even women who are not engaged in pai [K
ption activitie noeds of the
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‘the journey can be accomplished by public transport it rgquires a
umber of changes and is therefore very time consuming anfl
nsive. This is a major reason why the job market for women is
h more geographically restricted than that for men.
urthermore, more women than men travel with grocery bags, baby
iages and dependants. Waiting at bus stops, climping up and
n bus steps or worse still underground stairs is a mghtmarg for
one who isn’t young, able bodied and unencumbered (see figure
. The dominance of the car has also made the city an alienating
ronment for women and pedestrians. To get under motorways
divide cities requires passing through often dark, dingy under-
ound passages where again there are often many steps to negotiate.
ban motorways and rural trunk roads cut through wpmen’s lives,
ing a noisy, polluting, dangerous wedge between their homes and
srkplaces, schools and health centres, causing them to walk rqund-
ut routes, through hostile ays or over windy bridges, divert-
and lengthening bus journeys, and creating unsafe, no-go areas
lank walls and derelict spaces’ (Women and Transport Forum,
88, p. 121). Women are more vulnerable to sexual harassment and
ale violence while using or waiting for public transport. The Greater
, ouncil’s (1983 on women and transport discovered
ndon never go out alone after dark,
40 per cent. Of those who do travel
ry women feel less safe than do white
dditional fear of racist attack. As public
ecomes more automated, there are fewer staff on trains,
platforms so women feel even more at risk. Interestingly
most car-dominated cities are the most dangerous. Detroit has one
per capita murder rates of any city in the West. In cities
ese cars are used as much for protection as for transportation.
emphasizing the way in which the organization of the
system compounds women’s inequality, virtually lock-

communication. By emphasizing the critical connection betwee
women’s domestic roles and considerations of time and space
time-geographic perspective adds a further dimension to our anals
of women’s inequality. It has shown that the travel patterns of the
sexes are quite different and that, in response to domestic respy
bilities, women elect to restrict the time spent on the journey to
Given that family location is traditionally determined by its sp;
relationship to the man’s employment, women’s opportunities
particularly restricted. s

This is best illustrated by tracing the day-to-day activities of
a single parent. ‘Jane cannot leave home for work before a: cer
hour of the day because of her child’s dependence on her for fe
and other needs, and because ‘the sole accessible nursery is not
open. Jane has no car and hence is faced with severe capability:
coupling constraints in reaching the two ‘stations’ of the nurser
her place of work. Her choice of jobs is restricted by these constrai
and reciprocally the fact that she has little chance of acquiri
holding down a well-paid occupation reinforces the other constr
she faces in the trajectory of her path through the day. She-has
collect her child in mid-afternoon, before the nursery closes, an
thus effectively restricted to part-time employment. Suppose she
a choice of two jobs, one better-paid and offering the chance to:
a car, making it possible for her to take her child to a nursery fur
away from her-home. On taking the more remunerative job, she'fi
that the time expended in driving to the nursery, to and from w
and then back home again does not allow her time to do othernece
sary tasks, such as shopping, cooking and housework. She
therefore feel herself ‘forced’ to leave the job for a low-paid; part-tin
alternative nearer to home.’ , :

This exposition of a mother’s day emphasizes the role played
transport facilities in constraining women’s access to employmen
services and social life. In particular, whether women are emplo

part-time, full-time or at all is to a significant extent contingent ¢  : ,;iﬂ'd*pf very ﬁlimii:di‘physical space, and exacerbates
these spatial relations. Firstly, an increasing number of women wor unequ: allocation of 'reSQurceg%w{thm the city. I_’erhaps the mqst
part-time and therefore travel more in off-peak periods when servige lustration of the way reliance on public transport can

are more erratic. Yet public transport is still overwhelmingly designe
around - the needs of full-time workers commuting to the centrs
business ‘district. Secondly, as Jane’s story demonstrates, women
journeys have been shown to be more complex or multi-purpose tha;
men’s as a result of their roles as mothers, unpaid domestic worker
and paid workers. This means that they do many more journeys of
shorter duration than men and these journeys are across the city. Even

led ‘Do Artifacts Have Politics?’ by Langdon Winner
980). Winner tells us that anyone who has travelled 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
1e parkwayson Long Island, New York. Many of the overpasses are
traordinarily low, having as little as nine feet of clearance at the
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curb. Even those who notice this would not be inclined to attach any
pecial meaning to it - we seldom give things like roads and bridges
any consideration. -

n fact, the two hundred low-hanging overpasses on Long Island
ere dehbcrateiy designed to achieve a particular social goal. Robert
oses, the master builder of roads, parks, bridges and other public
sorks from the 1920s to the 1970s in New York, had these overpasses
uilt to specifications that would discourage the presence of buses on
is parkways. The reasons reflect Moses’s class bias and racial pre-
ice. Affluent whites would be free to use their cars on the parkways
or recreation and commuting. Poor people and blacks, who normally
used public transport, were kept off the roads because the twelve-foot
gh buses could not get through the overpasses. One consequence was
o limit access of racial minorities and low-income groups to Jones
Beach, Moses’s acclaimed public park. Although Winner does not
ntion women, women’s dependence on public transport means that
ese physical arrangements also have a gender dimension.

is story illustrates that, far from being neutral, even seemingly
nnocuous technological forms such as roads and bridges embody and
einforce power relations. What is so significant about these vast tech-
ological projects is that they endure, such that for generations after
‘Moses has gone, the highways and bridges he built to favour the use
‘of the automobile over the development of mass transit continue to
-give New York much of its present form. ‘Many of his monumental
tructures of concrete and steel embody a systematic social inequality,
way of engineering relationships among people that, after a time,’
omes just another part of the landscape’ (Winner, 1980, p. 124).

‘he Car Culture

t as bridges may not be as innocent of political qualities as they
ay appear, so too cars have been shaped by a plethora of social and
onomic factors. Above I stressed that the dominance of the car was
not simply about the efficient movement of people around cities but
vas ensured by economic forces. Means of travelling - whether by
car, motorcycle or bicycle - are also consumer products charged with
ymbolic as well as economic and pragmatic meaning. The car is one
“of the central cultural commodities of the twentieth century: precisely
“because it is such a mass, commonplace technology, we often fail to
‘ apprecnate its ideological significance. It is not simply technical effi-
ciency that determines the design of cars but cultural forces that shape
them.

§.3 Urban planners ignore the needs of the least mobile
Source: Production stills from the film Serious Undertakings (1982) dlrected .
by Helen Grace. Photographs by Sandy Edwards
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-For all that I have been stressing that the car is a fetishized object
for men, this is not the whole story nor the full extent of the gender
elations embodied in the car. The design of the ‘family car’ rgﬂects
assumptions about the typical size of unit in whigh;;peop.le wxsh‘to
ravel around. Furthermore, many cars are specifically designed with
male drivers in mind. This is particularly explic n the small

Car manufacturers consciously design and style the appearance;of
their products to express consumer dreams, desires and aspiratiol
In turn, consumers purchase, along with their car, an image anc
social identity. Cars are infused with powerful visual messages a
the age, sex, race, social class and lifestyle of the user. Cars a
major feature of conspicuous consumption for men and have a centr.
place in male culture. The masculine fantasies they represent
different forms, as can be seen by the contrasting designs of smoot
aerodynamic-style sports cars and the rugged, four-wheel-drive ‘r:
rovers’. These have in common their symbolization of indivi
freedom and self-realization. Countless novels, films, popular so
and advertisements romanticize flight in a car and link cruising al
the road with liberation. For men, cars afford a means of escape fr
domestic responsibilities, from family commitment, into a realm
private fantasy, autonomy and control. £

Even more markedly than the car, the motorcycle is a symbol
object that represents physical toughness, virility, excitement, speec
danger - and skill. Their conspicuous bodywork and mechari
resonate with their original military use, and speak of aggression an
virility. Along: with'leather jackets, riders wear grease-stained jean
to express their technical competence. The experience of riding a bik
encapsulates the outdoor, roving life of the ‘wanderer with no ties
also symbolizes a form of man’s mastery of the machine; a powerfu
monster between his legs which he must tame. Trucks similarly ar
the giant iron horses of independent men who refer to themselves a
‘cowboys’ and boast of sexual encounters on the road. It is no acciden: : he built environment and patriarchy.
that cars, trucks and motorcycles are usually personified as fem: - between the bu env:i " il |
and given women’s names. They are after all the place where men f;  the modern house and the orgl;at tamily relati
most sexual, the vehicle for men it o i g ‘ ;eﬂects’cultural assumptions "’1‘ Ou; amiy®
including their use of street prostitutes. In advertising their produc :’r?l:;‘; Sd‘:llgcggl;gi;ﬁ?itislf ;:;Z lf(l;:xgs es,
manufacturers associate these products with women : structure. The modern city is, funhg' ;,
mode of transport that reflects and is organi
the detriment of women. Once we recogni:
the design and production of the built. env
longer seen as fixed, we can begin to. make

male head

sity to which they aspire for relief from drudgerj:a
home. They are also a relatively safe means of
iolence and harassment to which women are sut
ransport. And despite the prevalence of jokgs ahq;;
n fact they are if anything more competent th

likely to cause car accidents. Indeed the particula
car offers women sets up a tension for eco-femi
nstitutes a major environmental hazard, for
he short term, demanding ‘equal access’ to. the
ant assertion of their right to independence

afety. L ,

' Inthls chapter 1 have been concerned to estab

mance.” (Chambers, 1983, p. 308). Cars have long been a metaphor
for sex and something wild in the already tamed urban environment.
Inrecent years this imagery has become overlaid with new associations
of the latest high tech computerization, bringing to the fore men’s
fascination with the power of technology - a theme further explored
in the next chapter.

NOTES

1 According to W. and D. Andrews (1974, p.316)
‘made possible the literal centralization of the wom
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the house; technology, in short, placed the woman in the midst of |
and not removed from them’. :
For details of the Tudor Walters Report, see J. Burnett
pp. 218-221). .
This quotation is taken from an excellent article by G. Allan
Crow (1990). For an account of the Women’s Housing Sub-Con
see B. McFarlane (1984) and A. Ravetz (1989). t
Wright (1981, p. 256) notes that in the USA only 9 per cent of su
women worked in 1950 compared with 27 per cent of the
population.
To all intents and purposes of course the television is now the focal
of most living rooms, but it has not displaced the hearth, often’
installed adjacent to the fireplace. L
See D. Harvey (1989) and E. Soja (1989). One of the few articles
does attempt to draw out the implications of these changes for:w
is E. Harman (1983).
See A. Coleman (1985). For the classic critique, which is partici
interesting for its discussion of the consequences for bringin,
children, see J. Jacobs (1962). '
Indeed, some of these architectural principles have even gained r
approval! See The Prince of Wales (1989). ,
In England too there was much enthusiasm for cooperative ‘hous
keeping among the more socialist-inclined members of the Garden
Movement. Ebenezer Howard organized extensive experiments
cooperative housekeeping, building quadrangles of kitchenless uni
the Garden Cities of Letchworth and Welwyn. According to Ravetz;
however, the demise of domestic service was an important factor. “It-we
perhaps this strong male interest in getting the housework done wit
minimum inconvenience to themselves that, more than any femini
inspiration, explains the interest of certain men or the garden city moy
ment in collective housekeeping.’ (Ravetz, 1989, p. 192).

The source of information for this paragraph is M. Renner (1988) an
the New Internationalist No. 195, May 1989, issue on ‘Car Chaos’.
The elimination of the interurban rail systems is documented in detail
by B. Snell, ‘Report on American Ground Transport’, Subcommittee o
Antitrust and Monopoly, Senate Judiciary Committee, 26 February
1974, '
The study of women and transportation is quite new and some interesting
themes are emerging. See M. Cichocki (1980) and S. Fava (1980);
L. Pickup (1988); Women and Transport Forum (1988) and V. Scharff
(1988).

This summary of R. Palm and A. Pred (1978) is taken from A. Giddens
(1984, pp. 114-15). In the original article, the authors make the impor-
tant point that the daily prisms of women in various stages of the life-
cycle and in various social classes are different.
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y this group of men but the overriding pleasure and sheer joy they
erienced in achieving technological perfection. ‘Nobody worked
essthan 15, 16, 17 hours a day. There was nething else in your life
this passion to get it done’ (p. 84). They saw themselves as pioneers
he frontiers of what was only just possible, on a ‘fantastic adven-
e’ to being the first to release the awesome power locked in the
leus. The Los Alamos physicists’ reaction to the dropping of the
mb-on Hiroshima makes particularly chilling reading. Prominent
tists recalled the exultation, celebration and pride they felt in the
ectiveness of the weapon, how Oppenheimer was cheered by the
ire staff of .the laboratory like a ‘prize fighter’, and how they
joyed ‘a hastily arranged champagne dinner’. ‘The only reaction I
rember,” Richard Feynman recalls, . . . was a very considerable
tion and excitement. . . . I was involved in this happy thing,
king and drunk; smmg on the bonnet of a jeep and playing drums,
itement running all over Los'‘Alamos at the same time as the people
re-dying.and struggling in Hiroshima’ (Easlea, 1983, p. 112). The
ncipal reason for the establishment of the Manhattan Project was
‘fear that Nazi Germany would develop atomic weapons. Easlea
kes much of the fact that work on the atomic bomb actually
nsified after Nazi Germany had surrendered to the Allied armies.
‘or Easlea, this behaviour can be accounted for in terms of these
male scientists ‘substituting for their lack of feminine procreative
ower, that is, ‘womb envy’. Men ‘give birth’ to science and weapons
o-compensate for their lack of the ‘magical power’ of giving birth to
abies. He argues that this is demonstrated by their pervasive use of
ggressive sexual and birth metaphors to- describe their work, such
that the first uranium bomb, which was dropped on Hiroshima, was
amed ‘Little-Boy’. This imagery signifies unconscious male motiva-
ons, “‘phallic psychology’, which makes such technical inventions
ssible. Men are obsessed with gaining power and glory and he
pprovingly quotes Simone de Beauvoir’s view that male accomplish-
ents in the field of science and technology serve to bestow a virile
atus on the respective male achievers and thereby underwrite a claim
‘masculinity.

--Unfortunately Easlea’s account is strongly suggestive rather than
analytical. As Adam Farrar (1985, p. 61) comments, these birth and
rape metaphors.‘only show that the means of representing significant
practices in a male dominated culture are constructed in terms which
are significant to men. They don’t show that the practices so
represented are necessarily masculine’. Although thought-provoking,
Easlea’s examination of the arresting metaphors used by scientists

activity in question. The chapter also examines women’s relation:
to masculine cultural worlds.

Men and Mdchines

-

Giving Birth to the Bomb: Virility and the Technology of
Destruction

Contemporary feminist peace initiatives, like their forebears, h
focused attention on the relationship between masculinity and.
Warfare is traditionally a male preserve and the connection be
physical violence and men in both the public and private sphere
strong. So strong in fact that much feminist writing assumes tha
in the same way as rape, is the result of men’s inherently aggres
nature. The weaponry of war is seen as intrinsically masculine s
cruise missiles have become a symbol of male power, the phallus.
is a paradigm of masculine practices because its pre-eminent valua
of violence and destruction resonates throughout other male relati
ships: relationships to other cultures, to the environment and, parti
larly, to women. Thus the threatened destruction of world civilizat
by nuclear arms is seen as the culmination of male developec
controlled science and technology. Many feminists have trace
source of the male fascination with weapons and war to biology:
psychology, arguing that men need a substitute for the babies
cannot conceive.! Ironically, the most comprehensive account o
fundamentally radical feminist position is'by a man, Brian Easlea
his Fathering the Unthinkable (1983).

Drawing on the feminist analysis of the development of science .
a form of domination of both nature and women, Easlea explains:t
creation of nuclear weapons in. terms of the masculinity of scie
He argues that ‘the nuclear arms race is in large part underwri
by masculine behaviour in the pursuit and application of scient
inquiry’ (p. 5). The book details the story of the discovery of radic
activity and the development of the atomic bomb and vividly describes
the excitement and intense competitiveness of the prominent scientis
who were involved. Easlea’s purpose is to critique the kind of ‘tech «
cal rationality’ that dictated the making of the atomic bomb, reflecte
so clearly in J. Robert Oppenheimer’s statement that ‘when you S¢
something that is technically sweet you go ahead and do it and you
argue about what to do about it only after you have had your technical
success’ (p. 129).

What is striking is not only the compulsive nature of the work done
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She correctly points out that it may be an illusion to assume that
hnostrategic language literally articulates rather than hides the
tual reasons for the development and deployment of nuclear
eapons. Rather than informing and shaping decisions, the discourse
ore often functions as a legitimation for political outcomes that have
ccurred for utterly different reasons. This language of patriarchal
phemisms permeates many spheres of high technology.

when describing their experiences of doing creative work does not,:
itself, constitute grounds for arguing that male creativity is inher
about rape and violence. Individual motivations cannot be r
directly from the rhetoric of science any more than the inventio
the bomb can simply be explained in terms of the psycho-sexi
anxieties of its particular male inventors.
Sexual imagery has always been part of the world of warfare ‘
both the military itself and arms manufacturers are constantly expl
ing the phallic imagery and promise of sexual domination that th
weapons so conveniently suggest. This imagery however does
originate in particular individuals but in a broader cultural con
Easlea’s analysis misses the social processes that give rise to this:
of masculinity and validate such scientific and technological proj
in the first place. As Ludi Jordanova (1987, p. 156) comments;:*]
interesting questions are how and why creativity of all kinds has
defined in a gender-specific way, and what implications this has
power relations’. That the technological enterprise has developed
a distinctly masculine realm may be largely a reflection of the 1
domination of all powerful public institutions, rather than somethi
specific to-the male spirit.
The language used by defence intellectuals when discussing nucle
strategy is particularly revealing. Carol Cohn (1987) discovered
recently when she spent a year in the company of defence strategist
Like Easlea she found the male world of nuclear planning: suffusq
with sexual and patriarchal imagery and sanitized abstraction;
language designed to talk exclusively about weapons and not ab y
human death. However, for her ‘the interesting issue is not so much
the imagery’s psychodynamic origins, as how it functions’ (Cohn
1987, p. 695).She argues that this ‘technostrategic’ discourse serves:
reduce anxiety about nuclear war by providing a series of culturall
grounded and culturally acceptable mechanisms that distance the user
from thinking of oneself as a victim, making it possible to think about
the unthinkable.

1e Obsession with Control

[n fact, there are many parallels between the ethos of the scientific
community at Los Alamos and that of the computing fraternity. This
strongly reflected in Tracy Kidder’s (1982) account of a group of
en inventing a new computer in The Soul of a New Machine. Here
again we find the mixture of professional competitive rivalry and
complete dedication in the engineérs’ pursuit of the ‘perfect computer’
and in doing so, winning the race. Again it is a world of men working
compulsively into the small hours, enjoying being stretched to the
limits of their capacity, where there is no space for or compromise
with life outside of work. It was ‘the sexy job’ to be a builder of new
computers, and you had to be tough and fast; members of the group
often talked of doing things ‘quick and dirty’, and of ‘wars’, ‘shoot-
outs’, ‘hired guns’, and people who ‘shot from the hip’. Sexual meta-
phors abound such that the excitement of working on the latest
computer was likened to ‘somebody told those guys that they would
have seventy-two hours with the girl of their dreams’. It is surely no
coincidence that the protagonists of the story are almost exclusively

It is evident that men identify with technology and through their
identification with technology men form bonds with one another.
- Women rarely appear in these stories, except as wives at home pro-
- viding the backdrop against which the men freely pursue their great
projects. This masculine workplace culture of passionate virtuosity is
typified by the hacker-style work so well described by Sherry Turkle
(1984) in a chapter entitled ‘Loving the Machine for Itself’. Based on
ethnographic research at MIT, Turkle describes the world of com-
puter hackers as the epitome of this male culture of ‘mastery,
individualism, nonsensuality’. ‘Though hackers would deny that theirs
is a'macho culture, the preoccupation with winning and of subjecting
oneself to increasingly violent tests make their world peculiarly male
in spirit, peculiarly unfriendly to women.’ (1984, p. 216). Being in an
intimate relationship with the computer is also a substitute for, and

Language that is abstract, sanitized, full of euphemisms; language that.
is sexy and fun to use; paradigms whose referent is weapons; imagery

that domesticates and deflates the forces of mass destruction; imagery
that reverses sentient and nonsentient matter, that conflates birth and
death, destruction and creation - all of these are part of what makes

it possible to be radically removed from the reality of what one is tatk- -
ing about and from the realities one is creating through discourse, .
(Cohn, 1987, p. 715)
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refuge from, the much more uncertain and complex relationshi
characterize social life. According to Turkle, these young m
an-intense need to master things; their addiction is not to:comp) , .
programming but to playing with the issue of control. It i ugh the above descriptions are all of relatively powerful groups
exerting power and domination within the unambiguous world: en ‘developing or controlling key forms of technology, Fhey
machinery. . : ally involve a wide variety of workplacg cultures 'fmd practices.
Perhaps the ultimate illustration of men pitting themselve this points to is the need to distinguish between different forms
machines is the story of the Air Force test pilots who became the masculinity in relation to different areas of techgqlogy. To say that
astronauts. What is absorbing about Tom Wolfe’s accoun trol.over technology is a core element of masculinity is not to gmply
Right Stuff (1980) is its focus on the psychology of the test pi there is one masculinity or one technology. Thefe are diverse
flying aircraft higher and faster than they were designed to be: ural expressions of masculinity just as there are diverse techno-
these men were constantly testing the limits of the physically po jes. Masculinity, like femininity, takes historically and culturally
‘pushing ‘the outer edge of the envelope’ until the limits of th cific forms. One need not presume that there is a single uniform
nology were reached and only having ‘the right stuff’ could aviour pattern in all men to argue that the cultn}rf: of technology
man’s life. This is the stuff that lets you function as a superhy masculine. These disparate versions of masculinity r eflect class
when you have pushed yourself beyond the edge of human an isions, as well as ethnic-and generational differences.
nical: possibility, the stuff that allows you to feel in control in "he study of the social construction of masgulimty f}aS becpme a
tions: that were set up in advance as situations where control w. ong theme in the sociology of gender. A major contributor in this
be lost. And when they left the airfield these test pilots woul ea; Bob Connell (1985, 1987), distinguishes between the.m.xlturally
the outer.edge in.the male rituals of drinking and driving their ominant forms of masculinity or ‘hegemonic ma}sculIHIKY’ and
at speeds :almost out of control. The chances of dying were asto) bordinated’ or ‘marginalized’ forms. By ‘hegemonic’ hg means a
ingly -high and yet these men actually were delighted to take on: ocial ascendancy achieved not by force but by the organization of
odds and prove their courage. rivate life and cultural processes. It is the dominant cultural ideal
One of the interesting twists to the story is the contrast betweel ‘masculinity, which need not correspond closely with the actual
description of Chuck Yeager, who was the first man to. fly thros rsonalities of the vast majority of men. Although Co_nnell uses the
the sound barrier and the trips of the first-astronauts. Whereas Yeag erm ‘hegemonic masculinity’ in the singular, I regd lgm to sugg%t
ranked foremost among the true brothers of the right stu hat there is a core of dominant masculinity whlcp is reﬂe;tedzzﬂ:{n
astronaut was seen not as a pilot but a passive occupant of a rock ifferent ' variants. In contemporary Western society, hegf:rfxq
shown by. the fact that the first flight in a Mercury rocket was in asculinity is strongly associated with aggressiveness and theca
taken by a chimpanzee. Wolfe tells of an incident: when the se: or violence. LT
astronauts insisted that a window be designed into the capsule whi - Of particular interest here is the extent to Whl‘Ch'”’:QOBtl' >
they could open themselves. They even demanded manual controlk ology is involved in this archetype of hegemor}lc m‘ase;}h
the rocket so that they would have control and function more lik ult -of masculinity which is based on physical. toug
pilots. In this sense, the commonly-drawn analogy between rocke; mechanical skills is particularly strong in the;:shqp;*
and missile and the phallus is somewhat inappropriate. For all tha; working-class men. All the things that are associat
the first astronauts were hailed as conquering heroes, according s ‘labour and machinery - dirt, noise, danger
their own codes of masculinity they had actually become subordin masculine qualities.> Machine-related skills-and
to elaborate computerized controls, and were denied the scope fundamental measures of masculine status an
demonstrate their manliness. Real men fly planes, they don’t just pus to.this model of hegemonic masculinity. B
buttons! the shop-floor is one form of the:dominz
is not the only important one and in the nex
to consider the ideologies and practices 0
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“adept with cars, does not convey the same status or agency.
ither in fact does hegemonic masculinity, which is more strongly
sessed by working-class than ruling-class-men. The exaggerated
sculinity found amongst working-class cultures must be viewed
ainst the background of their relative deprivation, their low status
I their comparative powerlessness in the broader society. The point
¢ is that although technical expertise is a key source of power
ongst men; it does not override other sources of power, such as
sition in the class structure.
There is -one :final but crucial point to be made about these
culine cultures-of technology, which is that the ideology of mascu-
ty is remarkably flexible.s A good illustration of this point is
vided by engineering. Of all the major professions, engineering
tains the smallest proportion of females and projects a heavily
sculine image hostile to women.® Engineering is a particularly
riguing example of an archeétypically masculine culture because it
uts across the boundaries between physical and intellectual work and
maintains strong elements of mind/body dualism.
Central to the social construction of the engineer is the polarity
etween science and sensuality, the hard and the soft, things and
eople. This social construction draws on the wider system of symbols
nd metaphors which identify women with nature and men with
culture. Sexual ideologies and stereotypes are diverse and fluid, but
uch opposites as ‘male/female’ and ‘reason/emotion’ are central to
Vestern:culture. The notion that women are closer to nature than men
ntains various elements such as that women are more emotional,
ess analytical and weaker than men. In the advanced industrial world,
here scientific -and technical rationality are highly valued, these
ssociations play a powerful role in the ideological construction.of .
omen «as inferior.” Like Turkle, Sally Hacker (1981) found:that:
ngineers attributed values in the social hierarchy on a continuum
ving most prestige to scientific abstraction and technical com;
and least to feminine properties of nurturance, sensualit
ody. Engineering seems to be the very epitome of cool 1
antithesis of feeling. Yet, as Hacker (1989) remarks, and
already seen, ‘technics can be exhilarating, ‘@ so
leasure, even arousal, at the core of innovatior
Pleasures of Engineering, Samuel Florman (19’
-and physical, as well as intellectual; pleasures:de;
engineering. e
' Machines can clearly evoke powerful emoti
for men. One wonders if this is at least in part wi

are central to the techniques of violence and are almost entirely
hands of men. Tyl
Let us first return for a moment to the example of computerh;
aqd look more closely at the way manliness is represented here
fmght initially describe their form of masculinity as the pmfés~"
1zefi, calculative rationality of the technical specialist. What:
estx_ng for our purposes is the way they mythologize- the;
activities in terms of the traditional ‘warrior ethic’ of heroic
linity. The construction of the heroic is usually around mat
combat and violence between'men. In fact, these mainly white
class men are nowhere near real physical danger yet they are d
on the culturally dominant form of masculinity for their noti
risk, danger and virility to describe their work. An apparent pax
emerges however when we look more closely at these descr«iptiéns
hackers. Seen through the eyes of Turkle or ‘Weizenbaum these
technologists are pictured as unattractive and pathological::
ymfng men of disheveled appearance. . . . Their rumpled: cl
their unwashed and unshaven faces, and their uncombedfvha
testify that they are oblivious to their bodies and to the world in'w]
they move.’ (Weizenbaum, 1976, p. 116) They are ‘losers”and ‘lon
whose immersion in the world of machines has cut them off-
other people, and they rely on the hacker subculture for their se
of identity. "
The question that this poses is whether for these men techni
f:xpgrtise is about the realization of power or their lack of it.3
in ‘dxfferent ways both things are true points to the complex relatio
ship between knowledge, power and technology. An obsession w;t
technology may well be an attempt by men who are social failures
compensate for their lack of power. On the other hand, mastery-o
this technology does bestow some power on these men; in relation:
other men and women who lack this expertise, in terms of the materi
rewards this skill brings, and even in terms of their popular portray:
as ‘heroes’ at the frontiers of technological progress. By providing ';
%argely psychoanalytical account of hackers, Turkle’s notion of failur:
is very individualistic and does not address the wider cultural context
within which hackers operate.* In particular, there is little mention
of the extent to which race, class, and age matter in what counts'as’
failure for men. o
. Iq our culture, to be in command of the very latest technology
signifies being involved in directing the future and so it is a highly
valued and mythologized activity. The mastery of other kinds of
technology, such as that often found amongst working-class lads who

.
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are referred to by the female pronoun! Similarly, the compl
values of hard/soft are also used to legitimate female exclusio:
the world of engineering.® Masculinity is expressed both
muscular physical strength and aggression, and in terms of an:
power. ‘At one moment, in order to fortify their identific
physical engineering, men dismiss the intellectual world.as
the next moment, however, they need to appropriate sed:
intellectual engineering work for masculinity too.’ (Cockbur
p. 190) oo
No matter how masculinity is defined according to.
adaptable ideology, it always constructs women as ill-suited
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Combat, the Heroic and Masculinity

We have been considering examples of the sense of master
technology and its connection with masculinity. If ther
institution in society that underwrites the ideology of hegs
masculinity, it is the military. Contemporary Western so
suffused with popular images of men as enthusiastic killers
Rambo-style fashions, war films, military toys and mag
Weapons and particularly guns are the epitome of mastery as
of domination. Guns are intrinsically associated with de
danger. Here the sense of mastery is enhanced by the closene
physical danger, it is seen as the pinnacle of manly daring. The-
ness of men to die - for their country, for their womenfolk, fo
honour, is central to both military and manly values. War pr
the ultimate test of manliness and is the legitimate expression of
violence. In this sense, the armed forces represent and defen
masculine ethic. Warrior values as expressed in armed combat
central to military mythology, which in turn is imbued with geni
ideology.® Both war and weaponry are seen as exclusively male
cerns, and the imagery surrounding them simultaneously p
men as the brave warriors and women as the helpless wives-moth:
daughters, whose lives and honour the soldiers are fighting to prot:

Ideas about femininity and the unsuitability of women for:
military are almost universal. At the core of all arguments again
allowing women to perform combat roles are beliefs about it}
inferiority of the female body. Now that women are increasingly being:
recruited into the military, this search for sexual difference has
anything, intensified. ‘Western armed forces now conduct official
studies of pregnancy, menstruation, and “upper body strength” in an

_Source: Sophie Grillet

ost desperate search for some fundamental, intrinsic (i.e. not c‘)pen’
political debate) difference between male and female spldlers.
oe, 1983, p. 138) According to military logic, combat m\_lolves
ng and carrying heavy things and pulling oneself over fqrmldable
acles. In a mirror image of non-military workplace ideology,
sumptions about women’s physical weakness and higher abser_l-
sm are mobilized to exclude women from combat. As Cynthia
nloe comments, the distinctions between ‘combat’ and ‘non-combat’,
ront’ and the ‘rear’, which ultimately justify the military’s sexual
on of labour, are increasingly difficult to sustain in the face of
odern warfare.

It was never easy however. Enloe (1983, p. 123) provides a wonder-
1 illustration of the delicate manoeuvres that have been performed
maintain a male definition of combat. During the Second W'o‘r}d
ar several anti-aircraft batteries were set up in Britain comprising.
en and women. The idea was that women could operate the rgt;ns;?s~,;
-e.control instruments and so ‘free’ male soldiers to actually fire:the
guns. Thus, in the new mixed artillery crews women were asﬁsign,efi‘
fire control, searchlight operations, targeting and hit conflrmat:o'
hese artillery women were defined as ‘non-combat’ pexsonnelfg:whﬁe
the men standing next to them, but assigned to firing the guns,
designated as ‘combat’ personnel! Cene
" The view that women are constitutionally predisposed ‘towgrdis”,}
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d wars, have rejected war and the military. Despite these counter-
g tendencies, the received cultural images of women, men and
ndure.
‘eed the recognition that the maleness of the military is only a
' throws this masculine ideology into sharp relief. The illusion
ained by the refusal to acknowledge certain awkward facts.
the absence of women from the front lines, armed forces
antly depend upon women, both directly and indirectly as
1 workers, nurses, domestic and sexual servicesto male soldiers.
ing the two world wars women carried out technically skilled
nitions work and even redesigned the weaponry they were making.
y women are again playing an important part in weapons pro-
on. Yet this dependence on women is systematically denied in our
ant cultural understanding of militarism. In fact, as weapons
ome more -and ‘more. heavily based on electronics, the role of
ional male military “virtues*is diminished - no enemy is ever
-much less physically confronted - while simultaneously the
ce of women’s labour becomes ever greater. For the electronics
try is largely a women’s industry, at least as far as production
ncerned. Enloe (1983, p. 195) gives the example of a modern navy
r. Forty per cent of the cost of such a vessel is accounted for
ts electronics, and without those electronics it would be useless in
rn:naval warfare. Thus, an archetypally male artefact is in
built in large part by women.?® A durable ideology of mascu-
conceals the fact that although designed and controlled by men,
litary technology is increasingly produced by women. For as the
ydern battlefield becomes transformed by the destructive force of
ly - automated technology, the expression of masculinity as
sical strength and aggression is increasingly overshadowed.
»we have seen repeatedly, technology is more than a set of
sical objects or artefacts. It also fundamentally embodies a culture:
et .of :social ‘relations made up of certain sorts of knowledge,
eliefs, desires and practices. Treating technology as a culture has
abled us to see the way in which technology is expressive of
asculinity and how, in turn, men characteristically view:themselves.
lation to these machines. I have also described how, in-order to
aintain this male dominance over new and unfamiliar kinds of
achinery, men willingly adapt and modify their ideas about mascu-
mty I will now explore women’s relation to, or more specxfacaliy
eir. absence from, this technical culture. R

peace does not only feature in anti-feminist arguments
tancing themselves from the ideology that defines wom:
cally inferior to men, many feminists also see war and sold
male and believe that women are naturally inclined to pacifisi
noted at the beginning of this chapter that much feminist p
conceives of war-and weaponry as the direct result of men
nature. Women, on the other hand, are seen as nurturing, o
and non-violent. Their role as mothers is supposed to lead
value growth and preservation, as against death and dew',
Some writers are influenced by Carol Gilligan’s (1982)
women’s cognitive and moral development is distinctly differ
that of men. Accordmg to. lehgan, women’s concrete and co
style of thinking and moral reasoning involves an onentatm
nurturance and care, through relanonshxp and connectio;
appeals are made to women’s ‘caring’ morality, or ‘maternal
in Sara Ruddick’s (1983) version, to end war.

In constructing women as inherently peace loving, these fe
are implicity reinforcing a traditional model of masculini
femininity. As authors like Genevieve Lloyd (1986) and Lyn
(1987) have pointed out, it is rather ironic that those ide:
psychological sex differences that are central to patriarchal:
have: now become so prevalent in popular femlmst thmkmg ;

Femmxmty, as we now have it, has been constituted within the Wes
intellectual tradition to be what is left behind by ideals.of masculm
citizenship and patriotism. But if that is so the idea of a specia
pathy between women and war has to be seen asin.some waysa p
of the very tradition to which it may now seem to be a reaction.’]
be salutary to realise that the idea of the feminine that figures in
of the rhetoric of feminist peace groups springs from the same S
as General Barrow’s conviction that there is no place for womeﬂ o
battlefield. = (Lloyd, 1986 p.75)

As Jean Elshtain (1987) indicates, tales of women warriors
fighters are easily buried by the dominant narrative of bellicose
and pacific women. There are historical accounts of women mil
leaders who have ‘actively led soldiers on the battlefield as well
contemporary examples of women combatants in national liber
armies around the world. As non-combatants too, most women
readily supported war aims and efforts, as they did during the t
world wars. Although men are responsible for most war and violen
they are also responsible for most organized opposition to war. Man:
men, such as the conscientious objectors and male pacifists of th
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eople, are already sex-typed when they enter the workplace.
women never approach the foreign territory of these masculine
This sex segregration at work reflects the.fact that patriarchal
ns-are an integral part of our entire social system. In modern
es it is the education system, in conjunction with other social
tions, which helps to perpetuate gender inequalities from
ation to generation. Schooling, youth cultures, the family and
ass media all transmit meanings and values that identify mascu-
th machines and technological competence. These social
xts are intertwined and mutually reinforcing, but they should not
n simply as external forces. Individuals actively participate in,
nd even help reproduce by resisting, these social practices. An
illustration of the relationship between sexuality, schooling,
.ultures and employment is provided by Paul Willis in Learning
bour (1977). He describes how working-class boys end up in
ing-class jobs by stressing’the role that the demonstration of
ulinity plays in valorizing low status labour. The class and
ered nature of traditional manual labour is created, maintained
exual-divisi , - , ! reproduced through these interconnected cultural processes.
1510122;dl‘lnvil;l(:é;;slel?;zvgeoggfieegé;ln;ﬁigat2?, ;lé";lg' Wh;:’ ] w does a completely new techn.olf)gy like computers, that may
neutral with no basic,different.iation betwfen fenialaye de;e’ ol automatic ally conform to preexisting patterns of gender differ-
Or, it could have been a technolo thai - female ana ma : tiation, fitinto these processes? Focusing on computers may enable
gy women appropria see more clearly the social mechanisms through which a new
hnology,becomes“integrated into the masculine cultural system.
Schools are the most obvious places where young people first come
contact with computers. There is now an extensive literature on sex
reotyping in general in schools, particularly on the processes by
h girls and boys are channelled into different subjects in second-
and tertiary education, and the link between education and gender
isions in the labour market. As with scientific and technological
as of tertiary education generally, the sex ratio of computer science
res i . =5 a4l very marked. Since at least the mid-1970s there have been anti-
ha&??:zezl;h;;il:é:;?;gg t;}??g&g;}“‘;‘fgﬂg femn:ixstﬂ. %rlesea discrimination legislation, equal opportunity programmes and other
puters. These studies afford useful insights int. el:han o overnment fand non-government initiatives in many countries (o
of women from technology more genergall O the marginalizati edress this imbalance. Despite all-this effort, the number of girls
Y- e aking computer science at British universities has been decreasing.
The proportion of female applicants ‘for undergraduate level com-
puter science courses dropped from approximately 28 per cent in 1978
‘to 13 per cent in 1986 (Hoyles, 1988, p.9). In fact there are fewer
women applying for computer science courses now than nine years
“ago although the subject has doubled in size. Similar situations are

 found in other countries.

Women and Machines: Cognition or Cultur

Given the resilience of this association between technolog
ness, how do women think about and experience technol
are the mechanisms, both formal and-informal, that fost
;luCe the cultural stereotype of women as technologicéli
indeed invisible in technical spheres? g
' The continuing male monopoly -of weapons and mecha
is p§r.hapS not so difficult to understand given the ‘weight
tradx.non and custom borne by these instruments of W
ductlc?n. The old. story that you had to be strong tdf WOl
mact.xmes.had at least some credibility in this conte :
dominance of new technologies is, at first-sight, much:mo
It_was a commonly held expectation that’ with the develo
microelectronics, and the decreasing importance of heavy
technology_, ‘the gender stereotyping -of technology would

Computing is a-crucial example, because as a compl tel
of technology it-had the potential to break the mould. 1

ninit.y.in that it is clean, sedentary work involving rote tas.
precision and nimble typing fingers. Yet recent evidence on the

gap in access to gomputers‘ at school; at play and at home, It
the' idea: that our:culture has already defined compute;s as
eminently male machines. Numerous British, American:and Av St
surveys show that boys vastly. outnumber girls wherever h
discretionary use of these machines such as in school computer
computer summer camps, at home and in games aréades

Computing Inequality at School

Altpough the wqu-related cultures which we have examined ha
their own dynapncs, they are also the result of cultural processes: th
take place outside of work and that are carried into it. Technologies,
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ctively and aggressively capture computer time wh.ere, as is usuall.y
the case, there is insufficient computer supply. in sc{hools. Thxs
warassment of girls interested in computing continues into tertiary
education. At this stage the harassment takes the form of obsoer}e
computer mail or print-outs of nude women. Womeq students in
omputer science at MIT found this propleql so pervasive that they
rganized a special committee to deal with it.

This drop appears to be linked to the widespread introduction of
microcomputers into schools. Here girls quickly learn that computer:
are ‘just for the boys’. Numerous investigations into the unde
representation of girls in science have indicated how the presentatio
of the subject alienates girls.”* Computers have been linked to thing
scientific and mathematical, traditionally male subjects. There ha
been a tendency to site school microcomputers in the science/maths
department and computer studies is almost always taught by mathe
matics teachers, usually male. Even though it is now generally recog
nized that ability in mathematics is not an indication of aptitude fo,
computing, it is still taken into account for entry to computing courses
at school. ‘Thus computers tend to be conceptually assimilated to th
category of science, mathematics and technology and acquire som
of the traditional qualities of differentiated interest amongst boys an
girls’ (Hoyles, 1988, p. 10).

Gender differences in educational experience are not simply th
result of what is taught in courses of formal instruction. In a mor
profound way the culture of the school is involved in constructin
gender and sexuality through the ‘hidden curriculum’ - teaching in an
implicit way meanings and behaviours associated with femaleness and
maleness, with femininity and masculinity. Studies of classroom:
show that teachers behave differently to girls and boys, they speak
to them differently, they require different responses and differen
behaviour from them. Gender identity is profoundly important to
children’s perception of themselves. Girls feel the need to display a
set of behavioural patterns that are perceived as being feminine: these
feminine qualities are however incompatible with the qualities sup-
posed necessary for a ‘mathematical mind’.* Girls internalize the :
belief that boys possess something that they lack; difference is lived:
as inferiority. One study of primary school children reported, for -
example, that ‘[glirls actually believed that boys were naturally
ordained with a profusion of masculine esoteric skills such as being
able to drive a car, tractor or helicopter’ (Clarricoates, 1980, p. 39).
Computers are seen as belonging to the realm of machinery and -
mathematics - a daunting combination for girls.

However there is a danger here of implying that, in conforming to
the gender stereotype and thus rejecting technology, girls are their .
own worst enemy. Feminists have now challenged this passive model
of female socialization, arguing that girls may well use their femi-
ninity as a form of resistance at school, or even resist feminine roles
themselves (Barton and Walker, 1983). Some girls are interested in
computers but it is difficult for them to pursue this because boys

Space Wars' - Games for the Boys

Children today are more likely to develop their inter;st in information
echnology at home than at school. Schools rf:m.force the ‘early
ocialization into gender roles that takes place w1tt3m the f.amxly.

~Many children’s toys encourage boys to be assertive and indepen-
ent, to solve problems, experiment with construction a{ld, more
ecently, to regard the technological aspects of their toys with confi-
ence and familiarity. The skills which childrer} !earn from these t_oys
lay the foundations of mathematical, scientific and fechnologlgal
earning. By contrast, ‘girls’ toys’ such as dolls fostc?r different skills
which are associated with caring and social interaction. Just as b(?ys
ften come to school with the advantage of having played with
mechanical toys, or connected:an electric traix_l set, they now have
ften played video games at home. Toys are an important part of the
ifferentiated learning experiences between girls and boys. These:to?fg
in turn reflect the division of labour between women and menzwzth?n;
‘the family. In the chapter on domestic technology we saw thetmgay’;zp:
which household technologies are sharply gendered. .’l‘echnolag;es;of;
external household and car maintenance are traditionally the b
bands’ sphere, while women primarily use the techpeiﬂgl,es ’
kitchen and cleaning. Moreover, control of technolog@*ﬂ ente
“ment such as the television and video recorder are aalso;'
. Computers all too easily fit in to this sex«gereotype&
nology. There is a tendency for the home micro stO‘frbe
sons of the family. This is encouraged by advertisemen
games and home computers which are aimed a ;
often feature pictures of boys looking raptly i‘a't“
collected by the Equal Opportunities: Commissio:
that of all British households owning micro:com
times more likely than girls to be using them.
cent of micros are used by their mother§.;(3hil ;
their parents which are the appropriate sp
California survey in which school children wer:
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glrls They are populated almost exclusively by males; the few females
in evidence are usually spectators. Leslie Haddon has shown that it .
as the continuity from pinball machines that helped shape the arcade
game-playing world as a predominantly masculine one. Electronic
ames directly appropriated the role of pinball and, within a few years
f their introduction, pinball sales had declined by two-thirds. The
institutions that these young males had built up around pinball - the
alues, rules, and rituals - were transferred to the video game. ‘[T]he
ocation of video games within the arcade and certain other contexts
d meant that the new machines were incorporated into the existing
ocial -activities of this milien. Amusement parks, and many of the
ther public sites where coin-operation machines were found, were
art of street culture. They were mainly male, particularly young
ale, preserves.”” Thus the new technology was slotted into a pre-
xisting male subculture and took on its masculine face.

they would use computers when they were 30 years old, ‘the boys sai
they would use them for finances, data processing, and games; th
girls thought they would use them for housework. Wrote one:
grade girl: “When I am thirty, I’ll have a computer that has long;
and that can clean the house-and cook meals, and another to pa
groceries and stuff.”’ (Kolata, 1984, p.25)

Games are the primary. attraction of computers for chﬂdren le
that it is men (often computer hackers) who design video games
software, it is hardly surprising that their designs typically appea
male fantasies. In fact video games began at one of the places w

-computer culture itself got started. The first video game was:S
War, built at MIT in the early 1960s."* Many of the most po
games today: are simply programmed versions of traditionally. m:
non-computer games, involving shooting, blowing up, speedin
zapping in some way or another. They often have militaristic ti
such as ‘Destroy All Subs’ and ‘Space Wars’ highlighting: their them
of -adventure and violence. No wonder then ‘that these games-oft
frustrate or.bore the non-macho players exposed to them. As aresu
macho males often have a positive first experience with the comput
other:males and most females have a negative initial experience

It is this masculine narrative content of much computer ga
software that has received the most attention in explanations o
difference between female and male interest in video games. As
shall see below, many analyses focus on the private experienc
‘intimate relation’ with the machine ignoring the social- dlmensmn
interest in computing or in playing games. The predominantly m:
interest in games is a function of time and a legacy of male adolescen
culture. Overall, girls simply have fewer opportunities to use:co
puters than boys because the experience of leisure time-is dee
divided along sex boundaries. Like their mothers, girls have a lot
time to play at home because of their domestic responsibilities. You
working-class daughters are expected to help with childcare and oth
household tasks in a way:that their brothers are not. Boyslearn from
their fathers that it is their right to concentrate totally on the comput
if they choose, oblivious of the surrounding domestic environme
Males are more easily allowed to follow upinterests which do not: ha
to be justified as benefiting anyone else.

In addition, girls’ extracurricular activities are generally much mor:
restricted than boys. Parents are cautious about allowing girls to:st
after school in the unstructured environment of computer clubs.*
Public places like video arcades, which are central to the leisur
culture of young male adolescents, are virtually off limits for mos

astery of the Machine: Vive la Différence?

*hroughout this chapter I have been arguing that cultural factors are
mportant in understanding the masculinity of technology. By this I

mean that the absence of technical confidence or competence does
ndeed become part of feminine gender identity, as well as being a
sexual stereotype. Using the instructive example of computers, I have
xplored the interrelated social processes that make this technology
“into an alien culture for girls. It is now time to consider an argument
hat has been enthusiastically received by many Western feminists -
“that technical performance is a feature of fundamental cognitive dif-
erence between the sexes. .

" There have been endless variations on the theme that men’s superior
“achievement demonstrates their greater physical and mental capa-
cities. Traditionally, the significant discrepancy between the sexes:
‘their ability to work with technology was attributed to physical
-strength or weakness and feminists spent the best part of the I
discrediting this doctrine of natural difference. I am prompte:
wonder if it is merely an accident of history that, just as there:fu
‘major shift in the nature of technology from industrial to informati
technology, an increasing number of feminist accounts of wome
computers are themselves emphasizing cognitive sex-differen
‘These alleged differences between the sexes are conceptua
- opposed pairs which connect with other sets of oppositions. ‘Maly
portrayed as fascinated with the machine itself, being ‘hard 1
in terms of computer programming, followers of rul
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/omen and girls do have a facility with programming, the categories
valuating their performance are themselves gender-biased. They
esignated as getting the right results by the wrong method. Only
mastery. is identified as the rational, logical approach. However
m uneasy when Turkle argues that male ‘planners’ versus female
kerers’ represent basic cognitive styles that are grounded in
sychological sex differences. Here she is influenced by the work of
lyn.Fox Keller (1983, 1985), Nancy Chodorow (1978) and perhaps
10st:by Carol Gilligan (1982). In different ways these authors all pose
essential theory of sexual difference in cognitive skills.
'0.the extent that this signals ‘the return to conventional ideas of
damental and comprehensive cognitive, emotional and moral dif-
nce between women and men’ (Segal, 1987, p. 146) I am uncon-
ced. Firstly, on purely empirical grounds I am sceptical about the
ence provided for the: existence .of sex differences in cognitive
les. For example, Martin Hughes et al. (1988) found no such differ-
ences. Previous research on sex differences with regard to mathe-
atical: ability has always stressed the lack of confidence and the
nformity of girls and the resulting tendency for them to follow the
les: diligently. This would lead one to suppose that girls would be
hard masters in computing. Are we now to believe that in compu-
g boys follow the rules and girls are practising an alternative style?
ore generally the search for ‘significant’ sex differences in this or
at behaviour has a doubtful political pedigree and it is difficult to
oid the conclusion that such research finds what it has set out to
d. Although studies do find evidence of differences between the
xes, the variation within the sexes is more important than the
fferences between them.? Secondly, and more fundamentally, it is
creasingly clear that cognition cannot be stripped of its social con-
tent to reveal pure logical reasoning.
Over the last ten years or so developmental psychology has recog-
nized that the development of children cannot be understood outside
the social context in which it occurs.? Social relationships, under-
andings and practices play a constitutive role in the elaboration of
the child’s conceptual knowledge. To present differences in program-
ming style as differences of individual psychology, as Turkle does, is
to assume an individualized account of learning (Linn, 1985, p. 95).
Learning is a collective, social process. Turkle’s predominantly
psychological rather than sociological framework leads her to neglect
the historical and cultural context in which computing education
~ takes place. The pattern of boys being more independent and strategy-
oriented, and girls being more concrete and dependent, bears a

competitive. Females are described as only interested in compute) :
tools for use and application, as ‘soft masters’, as more concrete
cooperative in orientation.'® Thus it is argued that girls are les
to achieve, not simply as the result of biological different
because of essential psychological differences. These argument
reminiscent of two views that are by now somewhat discredite
is the old sexual stereotype about women being too “emoti
irrational and illogical, not to mention lacking the visual :
awareness, to be good at mathematics: the other is the 1960s an
belief that working-class-and black children were naturally suity
less abstract or more concrete forms of learning. The new
fundamentally feminist twist in the argument, as we shall see;
difference is no longer equated with inferiority or hierarc
ordering. S
By far the best exposition of this view, and one which is draw
widely by other authors, is to be found in the work of Sherry T
(1984, also Turkle and Papert, forthcoming).® From her ob
tions of young children programming at school, Turkle found
boys and girls tended to use two distinctive styles of computing;
she calls ‘hard’ and ‘soft’ mastery. Hard masters are overwhelmi
boys, imposing their will over the machine by implementin
structured, linear plan. The goal is to control the machine. Girls
to be soft masters, having a more ‘interactive’, ‘negotiatin;
‘relational’ style. They relate to the computer’s formal systel
language for communication rather than as a set of rigid rules.. Tu
draws a parallel with Claude Lévi-Strauss’ distinction between
ern science and the science of preliterate societies in terms of:
contrast between planning and bricolage or tinkering. ‘The former
the science of the abstract, the latter is a science of the concrete. :
the bricoleur, the soft master works with a set of concrete elemen
While the hard master thinks in terms of global abstractions, the:
master works on a problem by arranging and rearranging the
elements, working through new combinations.’ (Turkle, 1984, p. 10
Turkle is clear and emphatic that neither of these styles is superior
programming - they are different, and diversity or ‘epistemologic
pluralism’ should be celebrated. The problem for women then is :
differcntjal value accorded to the different styles. Computer expertise
is defined as hard mastery; it is recognized as the only correct way
to programme. Soft mastery is culturally constructed as inferior. On
more women are not up to hard male mastery.
Turkle is correct to point out that when gendered styles of com:
puting are identified by teachers, they are valued accordingly. When
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striking resemblance to the differences discussed by
Walkerdine (1989) in the cognitive styles expected of, and ence
in, boys and girls by teachers in the primary school. In our
the computer has become socially constructed as a male do
children learn from an early age to associate computers with:
men. This means that girls approach the computer less often: (
less confidence than boys. It may also mean that there are signi
gender differences in how girls and boys relate to the mach
what it means to them. They may even have a tendency to
use the machine for different things. But we should be extremel
of saying that because women have different ways of proceeding
indicates a fundamental difference in capacity. Rather, such:
pancies in cognitive style as can be observed are the consequen
major sexual inequalities in power.
In this connection it is salutary to note that the very first com
programmers were women. Between 1940, and 1950, many wor
were engaged in programming, coding, or working as mai
operators. Again it was due to the exigencies of war that women
recruited by the military into both civilian and military positi
work as trained mathematicians to calculate firing tables by han
rockets and artillery shells. When ENIAC (Electronic Numeri
Integrator and Calculator), the first operational computer, was
in the United States in the early forties, these women were assig:
to programme it and became known as the ‘ENIAC girls’ (Kraft;
p. 141). It was because programming was initially viewed as-tedi
clerical work of low status that it was assigned to women. A
complex skills and value of programming were increasingly rec
nized, it came to be considered creative, intellectual and demandin;
‘men’s work’. Thus, depending on the circumstances, different cogn
tive styles may be characterized as ‘masculine’ or ‘feminine’ accordin
to the power and status that attaches. ‘

Throughout this book I have been arguing that technology is mo
than a set of artefacts. Technology is also a cultural product which
is historically constituted by certain sorts of knowledge and soci g
practices as well as other forms of representation. Conceiving ‘of
technology as a culture reveals the extent to which an affinity with
technology has been and is integral to the constitution of male gender
identity. Masculinity and femininity are produced in relation to each
other and what is masculine, according to the ideology of sexual
difference, must be the negation of the feminine. Different childhood
exposure to technology, the prevalence of different role models,
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rent forms of schooling, and the extreme segregation of the

rmarket all lead to what Cockburn describe§ as ‘the construcnog
as strong, manually able and}echnoiogm;ﬂy endtowe;c(l),3 ’an

n as physically and technically incompetent (19.83,‘ p. . )’. "
nder is not just about difference but abm}t power: this technic

ise is a source of men’s actual or poten.txal power over worgen.
lso an important part of women’s experience of bemg less t a;ll,
épeildent on, men. However, it should be remembered that the

struction of masculinity is a complex process. There .is not one
nolithic masculinity and not all men are competent with techno-

ather, technical competence is central to the dominant cultural

11 of masculinity, and its absence a key feature of §tereptyped
A"ninity. The correspondence between men and macl?mes is thus
her essential nor immutable, and therefore the potential exists for

ansformation. e

. , _
For example, see Dorothy Dinnerstein’s (1976) an‘alysxs of men’s wal:
making activities in terms of their desire to appropriate from women the

, of giving life and death. ) ' '
: I\;&(”i‘;’lg (19%7’) and Cockburn (1983) contain excellent discussions of

asculinity in the industrial workplace.. o ' _
: ﬁaureen hs/’[cNeil (1987, p. 194) makes this point in a review of Cynthia

‘Cockburn’s (1985) book.

See Pam Linn’s (1985) interesting article or}r milc(;c:cort:;%\;ters in education
i these points in relation to Turkle's study. )
g:;?;laf;?el;e; where 1ix()iiscussed the historical variability of the ﬁ?nderu;gf
of jobs. See P. Kraft (1977 Yand J. Greet.lbaum (}979) on _the xsto;)rln °
computing which provides an excenem. illustration of this. Ofver. l‘zeé

jobs that were firmly characterized ?s suitable for men become femini

¢ ’s work’ becomes men’s. '
x?hngiigis is the case in most Wes}erp cpgntries, tpe proportion of
women engineers in Bastern Europe 1s_sn_gmf1can}ly higher. o engi-
1t should be noted that there are also dxs.tmct national cultures 0 }fnﬁd
neering. In a recent article, Eda Kranakis (1989) con;rasterr?nck a th
American attitudes towards manual labour thrgughout‘:sthe mn;tecnce
century. Whereas machine builders and mechamca} :gggzr}ee;ﬂ?,lnf»Si:?ég :
bore a certain social stigma, thié was ;lot rthe \::ss;gxrtﬁi gimt 1 States.
the locomotive driver, Casey Jones; was rayed - herose

f‘gnf;g;ic figure in American folk culture. Although Kranakis daesnz;
touch on gender, such national differences must mfarmstereotypes o

masculinity.
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See also Game and Pringle’s (1983, pp. 28-32) discussion of the polarif
of heavy/light, dirty/clean, mobile/immobile which are - bro
associated with masculinity and femininity. i
It should be noted that the boys and men who are typically recruited
pressed into service as foot soldiers or ships’ crews are drawn fi
relatively powerless strata of societies. As Enloe points out, eli
who serve as officers try to use male camaraderie to reduce the al
obvious class and ethnic tensions among their troops. See Cynthia
(1980). L
In Silicon Valley the majority of women are black, Hispanic, or:
Furthermore, women electronics workers are also extensively empl
in countries such as the Philippines, South Korea, Taiwan, Sin
and Indonesia. For details, see Enloe (1983, chapter 7). i
Although to my amazement I recently heard a chess expert argui
men were better than women at chess because of their superior ‘v
spatial’ ability. How one wouild account for the success of co:
chess according to this line of argument is beyond me! '
See, for example, Sex Roles, Volume 13, Nos 3-4, August 1985, S
Issues: “Women, Girls, and Computers’.

In Britain, Alison Kelly is well known for research in this area. See,
example, her edited collection (1981). The Girls and Mathematics:
at the London Institute of Education has also done excellent workin
area; see for example, V. Walkerdine (1989). In this book they dismi
the commonly held view that boys are better than girls at mathemati
‘Girls, at the nexus of contradictory relationships between gende
intellectuality, struggle to achieve the femininity which is the targe
teachers’ pejorative evaluation. They often try to be nice, kind, hel;
and attractive: precisely the characteristics that teachers publicly hold
. . while privately accusing the girls of doing precisely the:
things. Thus they are put in social and psychic double-binds. Few:
achieve both intellectual prowess and femininity.” (p. 203) Their centr:
thesis is that girls’ attainment is undervalued because the categories i
evaluating performance and achievement are themselves gender-biasex
It should be noted that although we are talking about the developmen
of femininity and masculinity as a general process, there is diversit
within them, especially as they are modulated by class and racial div
sions. This point is made in several of the articles in Rosemary Dee
(1980) and Madeleine Arnot and Gaby Weiner (1987).

Interesting discussions of video games are contained in chapter 2 of
Turkle (1984) and Haddon (1988).

This may be particularly important in Britain where computers entered
the school curriculum later than in the USA. Often it was schoo
computer clubs which were first set up and were dominated by boys.
Girls were more likely to be introduced to computers afterwards in th
classroom.
See Haddon (1988), p. 211. Haddon traces the roots of the home micro
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back to both early hobbyist machines in the UK and USA and t.hrough
the various lineages of interactive games. He particularly examines the
rise of games-playing as the dominant application and argues that the
marketing strategy of the early British producers was geared to the strong

- male hobbyist tradition.

For example, Deborah Brecher (1988) argues that there.are _gender-based
differences in learning computing; boys’ style of learning is rule-based;

" girls’ style is holistic. At the conference on which the book is based there

was frequent discussion of the ways women’s more human-oriented tool
approach would result in improved software design.
For two recent articles which draw on the work of both Turkle and

Gilligan, see L. Lewis (1987) and Sutherland and Hoylesl(l98£_3).. ,
~ For an excellent critique of sex difference research, including Gilligan’s
_work, see C. Fuchs Epstein (1988), especially chapter 4.

The essays in Richards and Light (1986) share this perspective.
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en’s interests influence different areas of technology. Such research
n its infancy and I hope this book encourages its growth.
‘Sociology’s partial analysis of factors bearing on the development
“technology has its corollary in an inadequate political response to
nology. The development of a critique of the technological deter-
ism implicit in much of both the sociological and feminist
rature is thus politically apposite. For the notion that technology
neutral force determining the nature of society is a depressing one,
bing us of any power to affect its direction. Rather than seeing
¢hriology as the key to progress or, more recently, the road to eco-
cal or military destruction, the social shaping approach provides
pe for human agency and political intervention.

aving said that, it may appear that the politics implicit in my
ccount -are profoundly pessimistic. For if technology is imprinted
' patriarchal designs, what is to be done? To answer this I must
rstly reiterate that the relationship between technological and social
jange is fundamentally indeterminate. The designers and promoters
*a technology cannot completely predict or control its final uses.
here are always unintended consequences and unanticipated possi-
lities. For example when, as a result of the organized movement of
eople with physical disabilities in the United States, buildings and
avements were redesigned to improve mobility, it was not envisaged
1at these reforms would help women manoeuvring prams around
ties. It ‘is important not to underestimate women’s capacity to
bvert the intended purposes of technology and turn it to their
llective advantage. Although the telephone was developed and
yarketed to directly duplicate the functions of the telegraph, we have
seen how women primarily use the telephone for sociability. Recog-
nition of such contradictions and the space they create for change is
particularly important in avoiding political pessimism.

‘Identifying the gendered character of technology need not lead to
rejection of existing ‘patriarchal’ technology. Neither does it require
us to abstain from working ‘in’ technology. This is where I part com-
pany with those feminists who adopt an essentialist position that seeks
to base a new technology on a fixed and universal set of women’s
values. For instance, eco-feminism maintains that women are closer
than men to nature and that the technologies men have created are
based on the domination of women as well as nature. This approach
locks us into a double bind: technology is irredeemably masculinist,
exploitative and militarist, yet women need and want technological
skills and competence. An appeal to an idealized femininity is no way
out of this dilemma; rather than simply going ‘back to nature’, we

Conclusion

This book is intended as a contribution to both academic and politi
debates about the connections between gender, technology -
society. Drawing on perspectives from radical science to ra
feminism, I have argued that the use/abuse model that repre:
technology itself as neutral, and asserts that it is the human ap
cation of technology that determines whether it has beneficial
destructive effects, does not go far enough. By contrast, the so
shaping approach insists that technology is always a form of so
knowledge, practices and products. It is the result of conflicts a
compromises, the outcomes of which depend primarily on |
distribution of power and resources between different groups
society. Although there are other equally powerful forces shap
technology, such as militarism, capitalist profitability, and racis
this book has concentrated on gender. Nuclear weapons, for examp
are the product of both the military-industrial complex and patri
chal culture.

The sociology of technology can only be strengthened by a feminis
critique. This means looking at how the production and use of te
nology are shaped by male power and interests. It also means broad
ening the definition of technology, and tracing the origins an
development of ‘women’s sphere’ technology that have often been con
sidered beneath notice. In common with most sociological research
the sociology of technology still suffers from a male bias that is largel
interested in manufacturing and, more recently, military technology

However, the search for a general feminist theory of technology
or of science, is misguided. It is important to show that the develop
ment of technology has been mediated by gender power relations, bu
the dangers of attempting a more general theory should be apparent’
from the preceding chapters. Instead, I have argued that we need to
analyse the specific social interests that structure the knowledge and
practice of particular kinds of technology. As more empirical work
is done, it may be possible to draw further links between the ways
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need to work from within and without to create another his points to the need for a more radical critique of technology
culture. il . Certain kinds of technology are inextricably linked to particular

1 believe that there is room for an effective politics aro utionalized patterns of power and authority. Despite the fact that

access to technological work and institutions. There are opp ve been arguing against essentialist values, the radical feminist
for disruption in the engine-rooms of technological p ibution to the debate has been important in politicizing science
involvement of more women in scientific and technol chnology. However, in so far as their emphasis is exclusively
technology policy, education and so on, may - bring. atriarchal relations, they presume that if women were in control
advances in redesigning technology and constitute a challer nology they would be able to apply these technologies in
male culture of technology. Working in these spheres. ¢ ficial ways. For all that women might design better products,
necessarily entail cooption into the world of patriarchal val gning at the level of the individual product is limited by wider
behaviour. As the proportion of women enginee : gr l-and economic structures.

example, the strong relationship between the culture: nintegral part of these wider structures, which has been subjected
and hegemonic masculinity will eventually be dismantled itical analysis by the women’s movement and the radical science
new forms of femininity and new patterns of dominance ma :ement, is the notion of technical expertise. By unmasking tech-
even small changes have a cumulative effect on gender rela »gy’s supposed neutrality, the social shaping approach demystifies
broadly understood. e ayers of expert knowledge that are pivotal to the power of various

This is not to deny that women pay a high price for vent essions. The feminist analysis reveals the extent to which expertise
such male-dominated territory. For many women the onopolized by men. Men’s appropriation of technology is central
high - requiring them to sacrifice major aspects of heir privileged position in paid production. For example, 1 have
identity. No equivalent sacrifice has been expected of men. T gued that technology has been and is the key to consolidating the
tification. with. technology has: been taken for granted, wer of the male medical profession. Technology plays a different
absence cast as women’s problem. But women’s problem is me le in different masculinities, but the power relation is still there.
‘have to learn that technology is not ‘theirs’ and give up the ,pif ain kinds of work experience, in particular men’s, is recognized
and power that go with this construction of masculinity. Ult “technical’ and legitimated as expertise. Women’s knowledge and
this depends on transforming gender power relations which _ skills have been traditionally undervalued. Contesting this involves
requires changing the nature of work itself so that childcar -examining the accepted definitions of expertise and challenging the
housework can be equally shared. Access politics alone sexual division of labour which sustains them. Technical competence
§u00eed because the institutions themselves are founded on g is.certainly not the only source of male power, but it is an important
inequality. L one, especially in relation to women.

Strategies to increase women’s participation are anyway limi . -Breaking the nexus between experts and technology is one of the
the extent to which power relations are inscribed in the technol projects of the ‘alternative technology’ movement. Attempts to design
themselves. Women’s reluctance ‘to enter’ cannot be seen as irr 1 ocially useful products’ have opened up technology to wider public
given that so much technological development is devoted ‘to participation. In doing so they have given rise to a profound ques-
mongering and making a profit at the expense of human being; tioning: of the nature of technology itself, the design methods used,
the environment. Much of the research on electronics in this cel and the way work is organized. Although this movement has many
ha.s.been sponsored by the military, especially in the United States strands, its aim is to put social use and need before profit and involve
Military exigencies and military support have been crucial ii working people in the processes of technological planning, design and
development of ‘civilian’ technologies, such as the digital compute; production. Although these initiatives have lent substance to the
Even apparently pure science is often funded for military purp possibility of developing different kinds of technology, they have con-
For example, one of the major reasons for research on the earth - centrated on producing skill-enhancing technologies for male craft
gravitational field is how to make nuclear missiles more accurate s workers. As such, they have questioned neither the masculinity of skill
that they can destroy opposing nuclear forces in a first strike. - definitions nor what counts as a product.? Women’s interests and



Conclusion 167

166 Conclusion

participation have been marginalized; a more democrati
egalitarian society would be reflected in their increased involv
in decision-making about technology at the workplace, at home
in the community. ‘

Designing alternative feminist technologies is, however, far
straightforward. Just as the campaign for socially useful produc
a capitalist context can only begin to specify the criteria by whigc
judge social use and need, so too our conceptions of a technol
based on women’s interests in a patriarchal society are neces
embryonic. Feminine values are themselves distorted by the
dominated structure of society. Rejecting essentialist notion:
values as inherently masculine or feminine opens up debate abou
form that values, such as caring and nurturing, should take. ‘
forms will be different from existing forms of femininity, sucl
putting men’s and children’s needs first, that have relations of subx
dination built into them. Rather than calling for a technology bas
on feminine values, we need to go beyond masculinity and femini
to construct technology according to a completely different sel
socially desirable values.

Feminist debates about political strategy concerning technolo.
posit forms of action that break with conventional politics. They:
about making interventions in every sphere of life. This means co
testing the direction and use of technology around a whole rang
particular locations - from the workplace to the health clinic, t
school canteen to the supermarket, from the design of housing an
vacuum cleaners to the design of sewerage systems. Small victories c:
make an enormous difference to people’s experience and are poli
cally achievable - such as changing the design of buses so that women
with prams can travel more easily. :

The time is ripe for reworking the relationship between technology
and gender. The old masculinist ideology has been made increasingly
untenable by the dramatic changes in technology, by the challenge of
feminism and by the new awareness of the vuinerability of the natural
world. I have argued that technologies reveal the societies that invent
and use them, their notions of social status and distributive justice.
In so far as technology currently reflects a man’s world, the struggle
to transform it demands a transformation of gender relations.

Since World War 11, as much as 40 per cent of research and fievelopment
effort worldwide is devoted to the military. A recent f:alcu}atlon estlfr}ates
hat 37 per cent of the British engineering indus}r)( is reliant on military
markets. See David Dickson (1984) for a descn'pnon.of the_evgr-closer
relationship between science institutions and military-industrial interests

in the USA.



Bibliography 169

her, D. 1988: ‘Gender and learning: Do Women learn differently?’ in
ijdens, M. Jennings, 1. Wagner, and M Weggelaar (eds): Women,

rk and Computerization: Forming New Alliances. Amsterdam: North
land. ’

T. 1982: ‘Industrial Conflict as a Source of Technical Innovation:

ree Cases’. Economy and Society, 11, pp. 91-121.

J.1978: A Social History of Housing 1815-1970. Newton Abbot:

d & Charles.

bers, D. 1983: ‘Symbolic equipment and the objects of leisure images’.

Studies, 2, pp. 301-15.

row, N. 1978: The Reproduction of Mothering: Psychoanalysis and

iology of Gender. Berkeley, Calif.: University of California Press.
M. 1980; ‘Women’s Travel Patterns in a Suburban Development’

3. Wekerle, R. Peterson, and D. Morley (eds): New Space for Women.

ilder, Colorado: Westview Press.

coates, K. 1980; ‘The importance of being Ernest . . . Emma. .. Tom

ane. The perception and egorization of gender conformity and

der deviation in primary schoo s’ in R. Deem (ed.) 1980.

tn C. 1981: ‘The Material of Male Power’. Feminist Review, 9,

1-58.

kburn, C. 1983: Brothers: Male Dominance and Technological Change

ndon: Pluto Press.

burn, C. 1985: Machinery of Dominance: Women, Men and Technical

ow-How. London: Pluto Press.

-

Bibliography

Ahmed, 1. (ed. . ’
Unwin{ (ed.) 1985: Technology and Rural Women. London: All
Allan, G. and Crow, G. 1990: ‘Constructi i .
y » L. : cting the Domestic Sphere: Th
ienét:i o)f It’hel fnode}n home in post-war Britain’ in Corr }? :rrxil Jah e
. (eds) Politics of Everyday Life: Continui ;o
Alfamily. London: Macmiilan, 4 niinily and Change }
ram, F. 1984: ‘The Innovative W ’ ienti N
pp. 10-12. ve Woman’. New Scientist, 24 M
Andrews, W. and D. 1974: ‘Technolo, ife i
1a . : gy and the housewif ‘ni
Arney V. 1900 - Women's Studies, 2, pp. 309-28. wife inminet
» W 1982: Power and the P, j ; : —_—
Arof Chicago Press, e Profession of Obstetrics. Chicago: Uni
nold, E. and Burr, L. 1985: ‘Housework and i ene
) y T : the Appl i
o - Faulkner, and E. Amold (cds) 1985 ppliance of Scieno
ot, <an i . wia. ;- X LA
London, Hutc heil:se;;xa (eds) 1987: Gender and the Politics of School, , C. 1987: ‘Sex and Death in the Rational World of Defense Intellec-
Baran, B. 1987: ‘The T ’ . . ) ' s’. Signs, 12, 4, pp. 687-718.
A Case Study of ti ;chnologxcal Trans,fprmauon of White-Collar W an, A. 1985: Utopia on Trial: Vision and Reality in Planned Housing.
1987 vol 2 ¢ Insurance Industry’ in H. Hartmann et al. (eds) nidon; Hilary Shipman.
Barnes, B. and E . Qar , i R. 1985: ‘Masculinity, Violence and War’ in P. Patton and R. Poole
Sociology of Sc?f:c’.eDM(ﬁ?s) i(g 82: S,c' ence in Context: Readings.in s): War/Masculinity. Sydney: Intervention Publications.
Barton, L. and Walker, S. (e.dsl)1 lgesg?e(s;;?%iin gg;:zr;g)ggress._ nell R. 1987: Gender and Power. Cambridge: Polity Press.
Falmer Press. s ucation. oley, M. 1980: Architect or Bee? The Human/Technology Relationship.
Bebel, A. 1971: Wi Cneinli , lough: Langley Technical Services. -
Bereano, P.., Bose oga:n ?Zi; gl(;cugrsm. N.ew‘;v _York: Schoken Books. wa,gg et alg 385:’Man-Made Women: How new reproductive techno-
Liberation of Women from Housew 11?,8 o then Technology and ogies affect women. London: Hutchinson.
(eds) 1985. ork’ in Faulkner, W. and Arnold wan, R. S. 1976: ‘The “Industrial Revolution” in the Home: Household
Bijker, W., Hughes, T. and Pinch, T. (ed: . . | Technology and Social Change in the Twentieth Century’. Technology and
of Technological Systems. C amt’) .é( 1531198:7. The Social Constructi Culture, 17, pp. 1-23. Reprinted as ‘The Industrial Revolution in the
Bittman, M. 1988: ‘Servicc; Provi:;oxgxe’ wass.. MIT Press. : Home’, in MacKenzie and Wajcman (eds) 1985. pp. 181-201.
Household’. Unpublished paper » Women and the Future of th wan, R. S. 1979: ‘From Virginia Dare to Virginia Slims: Women and Tech-
Bose, C., Bereano, P. and Mallo ’ M : nology in American Life’. Technology and Culture, 20, 1, pp. 51-63.
» ’ s . , . (19 . * s by
the Social Construction of Hyousew(o rk3,4)Teg,c’:t52hold T;cgnology an Cowan, R. S. 1983: More Work for Mother: The Ironies of Household
. pp. 53-82. - gy and Culture, 2 Technology from the Open Hearth to the Microwave. New York: Basic
raverman, H. 1974: Labor and M ital: : , Books.
Work in the Twentieth Centu Ignopyoiy (;ap ital: The D €8 adation of Crompton, R. and Jones, G. 1984: White-Collar Proletariat: Deskilling and
ry. New York: Monthly Review Press. - Gender in Clerical Work. London: Macmillan.




170 Bibliography Bibliography 171
arrant, W. 1985: ‘Who’s for Amniocentesis? The Politics of Prenatal
reening’ in Homans, H. (ed.). 1985.
ar, A. 1985: “War: Machining Male Desire’ ip P. Patton and R. Poole
eds): War/Masculinity. Sydney: Intervention Publications.

ner, W. and Arnold, E. (eds) 1985: Smothered by Invention: Tech-
ology in Women’s Lives. London: Pluto Press.
lkner, W. 1985: ‘Medical technology and the right to heal’ in Faulkner,
and Arnold, E. ibid.
a, S. 1980: ‘Women’s Place in the New Suburbia’ in G. Wekerle, R.
eterson, and D. Morley (eds): New Space for Women. Boulder,
Colorado: Westview Press.
, E. 1981: ‘Women’s Nature and Scientific Objectivity’ in M. Lowe and
" Hubbard (eds): Woman’s Nature: Rationalizations of Inequality. New
‘'ork: Pergamon Press.
stone, S. 1970: The Dialectic of Sex. New York: William Morrow and Co.
her, C. 1988: ¢ “Touch-Someone”: The Telephone Industry Discovers
Sociability’. Technology and Culture, 29, 1, pp. 32-61.
rman, S. 1976: The Existential Pleasures of Engineering. New York: St
artin’s.
v, A. 1986: Objects of Desire: Design and Society 1750-1980. London:
‘hames and Hudson.
cault, M. 1973: The Birth of the Clinic. London: Tavistock.
hs, V. 1968: ‘The Growing Demand for Medical Care’. New England
ournal of Medicine, 279 (4), 190-95.
ne, A. and Pringle, P. 1983: Gender At Work. Sydney, Allen & Unwin.
ershuny, J. 1978: After Industrial Society: The Emerging Self-Service
‘Economy. London: Macmillan.
ershuny, J. 1983: Social Innovation and the Division of Labour. Oxford:

xford University Press.
rshuny, J. 1985: ‘Economic Development and Change in the Mode of Pro-
ision of Services’ in Redclift, N. and Minigione, E. (eds): Beyond Employ-
ment: Household, Gender and Subsistence. Oxford: Basil Blackwell.
rshuny, J. and Robinson, J. 1988: ‘Historical Changes in the Household
Division of Labour’. Unpublished manuscript.
iddens, A. 1984: The Constitution of Society. Berkeley, California:
niversity of California Press.
igan, C. 1982: In a Different Voice: Psychological Theory and Women'’s
‘Development. Cambridge, Mass.: Harvard University Press.
iordano, R. 1988: ‘The Social Context of Innovation: A Case History of
he Development of COBOL Programming Language’. Columbia
‘University, Department of History.
‘Gittins, D. 1982: Fair Sex: Family size and structure. London: Hutchinson.
Gordon, L. 1977: Woman’s Body, Woman’s Right: A Social History of Birth
Control in America. Harmondsworth: Penguin.
Gorz, A. 1982: A Farewell to the Working Class. London: Pluto.

Crowe: C: 1987: “Women Want It: In vitro Fertilization and. fWa
Motivations for Participation’ in Spallone, P. and Steinberg;
Made To Order: The Myth of Reproductive and Genetic Progress. O3
Pergamon Press. :

Davidoff, L. 1976: ‘The rationalization of housework’ in Barker,
Allen, S. (eds): Dependence and Exploitation in Work and A
London: Longman. B

Davxdoff, L.-and Hall, C. 1987: Family Fortunes: Men and wome.
English middle class, 1780-1850. London: Hutchinson. o

Deem, R. (ed.) 1980: Schooling for Women’s Work. London: Rout
Kegan Paul. o

Dgckson, D 1984: The New Politics of Science. New York: Panth

Dinnerstein, D. 1976: The Mermaid and the Minotaur: Sexual Arran
tma.r Human Malaise. New York: Harper & Row. '

Donmson,. J. 1977: Midwives and Medical Men: A History of
Professional Rivalries and Women’s Rights. London: Heinemann

Doyal, L. 1979: The Political Economy of Health. London: Pluto

Dugdale, A. 1988: ‘Keller’s Degendered Science’. Thesis Eleve
pp. 117-28. ; N

Easl?a, B. 1981: Science and Sexual Oppression: Patriarchy’s Confrorit
with Woman and Nature. London: Weidenfeld & Nicolson.

Easlea, B. 1983: Fathering the Unthinkable: Masculinity, Scientists
Nucle'ar Arms Race. London: Pluto Press. o

Ehrenfeu_:h, B. and English, D. 1975: ‘The Manufacture of Housew:
Socmllst Revolution, 26, pp. 5-40. o

Ehre.nrelch, B. and English, D. 1976: Witches, Midwives and Nu
Hlstop’ of Women Healers. London: Writers & Readers.

Ehrcnrenct’\, B. z}nd English, D. 1979: For Her Own Good: 150 Years

Experts Advice to Women. London: Pluto Press. ;

Elijnst.em, H. 1984: Contemporary Feminist Thought. London: Allen

nwin. :

El%er, ;1“ 1987: ‘Review Article: Flexible Futures? New Technology axyly

ontemporary Transformation of Work’. Work, E a
Society, 1, 4, pp. 528-40. - Employment
Elshtain, J. 1987: Women and War. New York: Basic Books.
Enlqe, C.. 1980:_ Ethnic Soldiers: State Security in Divided Societies. Athen
5 n?eorgla: University of Georgia Press. =
oe, C. 1983: Does Khaki Become You?: The Militarisati
> 2 sat,
Lives. London: Pluto Press. ation of WOM?»
Epstein, C. Fuchs 1988: Deceptive Distinctions: Sex, Gender, and the Soci
Order. New I?afven, Connecticut: Yale University Press. :
Equal Opportunities Commission 1985: Infotech and Gender: an Overvie
Fag;rha}:glix,g., Strauss, A., Suczek, B., Wiener, C. (eds) 1987: Hazards:
ospital Care: Ensuring Patient Safety. San F i li i
Py ifety rancisco, California:



172 Bibliography Bibliography 173

' mes, N. 1936: Medical History of Contraception. Baltimore, Maryland:

Williams & Wilkins.

mans, H. (ed.) 1985: The Sexual Politics of Reproduction. London: Gower.

yles, C. (ed.) 1988: Girls and Computers, Bedford Way Papers 34.

London: Institute of Education.

ghes, M., Brackenridge, A., Bibby, A., Greenhaugh, P. 1988: ‘Girls, Boys

and Turtles: gender effects in young children learning with Logo’ in

Hoyles 1988.

uxley, M. 1988: ‘Feminist Urban Theory: Gender, Class and the Built

Environment’. Transition, 25, pp. 39-43.

cobs, 1. 1962: The Death and Life of Great American Cities. London:

‘Jonathan Cape.

wson, N. 1976: ‘The disappearance of the sick man from medical cosmo-

logy, 1770-1870’. Sociology, vol. 10, no. 2, pp. 225-44.

nes, B. 1982: Sleepers Wake! Melbourne: Oxford University Press.

rdanova, L. J. 1980: ‘Natural Facts: A Historical Perspective on Science

and Sexuality’ in C. MacCormack and M. Strathern (eds) Nature, Culture

and Gender. Cambridge: Cambridge University Press.

rdanova, L. 1987: ‘Gender, Science and Creativity’ in M. McNeil (ed.)

‘Gender and Expertise. London: Fre¢ Association Books.

rdanova, L. 1989: Sexual Visions: Images of Gender in Science and

‘Medicine between the Eighteenth and Twentieth Centuries. London,

Harvester Wheatsheaf.

Keller, E. Fox 1983: A Feeling for the Organism: The Life and Work of
Barbara McClintock. San Francisco, California: Freeman.

Keller, E. Fox 1985: Reflections on Gender and Science. New Haven, Con-

* necticut: Yale University Press. _

Kelly, A. (ed.) 1981: The Missing Half: Girls and Science Education.
Manchester: Manchester University Press.

Kennedy, M. 1981: ‘Toward a Rediscovery of “Feminine” Principles In

Architecture and Planning’. Women’s Studies International Quarterly, 4,

1, 75-81.

dedg'l,) T. 1982: The Soul of a New Machine. Harmondsworth: Penguin.

Klein, R. 1985: ‘What’s “New” about the “New” reproductive technologies?’,

© ‘in Corea et al 1985. _

Knorr-Cetina, K. and Mulkay, M. (eds) 1983: Science Observed: Perspectives

in the Social Studies of Science. London: Sage.

Kolata, G. 1984: ‘Equal Time for Women’. Discover, January, 1984,

Kraft, P. 1977: Programmers and Managers: The Routinization of Computer

Programming in the United States. New York: Springer Verlag

Kraft, P. 1979: ‘The routinization of computer programming’. Sociology of
Work and Occupations, 6, pp. 139-55.

Kraft, P and Dubnoff, S. 1986: ‘Job Content, Fragmentation and Control

in Computer Software Work’. Industrial Relations, 25, 2, pp. 184-96.

Kramarae, C. {ed.) 1988: Technology and Women’s Voices New Y ork:

Routledge & Kegan Paul.

Gray, A. 1987: ‘Behind closed doors: video recorders in the home’ in Bae
H. and Dyer, G. (eds): Boxed In: Women and Televzszon;, :
Routledge & Kegan Paul.

Greenbaum, J. 1979: In the Name of Efficiency: Management theo
shopfloor practice in data processing work. Philadelphia, Pennsy
Temple University Press.

Greenwood, K. 'and King, L. 1981: ‘Contraception and Abortion’ in
bridge Women’s Studies Group (ed): Women in Society. London;-

Griffin, S. 1983: in L. Caldecott and S. Leland (eds): Reclaim th

- London: The Women’s Press.

Griffiths, D. 1985: ‘The exclusion of women from technology’ in Fa
and Arnold, 1985.

Hacker, S. 1981: ‘The Culture of Engineering: Woman, Workpla
Machine’. Women’s Studies International Quarterly, 4, pp. 341-5

Hacker, S. 1989: Pleasure, Power and Technology. Boston, Massach
Unwin Hyman.

Haddon, L. 1988: ‘The Roots and Early History of the British:
Computer Market: Origins of the Masculine Micro’. PhD thesis, M
mernt School, Imperial College. University of London. :

Hanmer, J. 1985: ‘Transforming Consciousness: Women and the new
ductive technologies’ in Corea, G. et al 1985.

Haraway, D. 1985: ‘A Manifesto for Cyborgs: Science, Technolo
Socialist Feminism in the 1980s’. Socialist Review, 80, 15, pp. 65

Harding, S. 1986: The Science Question in Feminism. New York: Co
University Press.

Hardyment, C. 1988: From Mangle to Microwave: TheMechamzatzon
Household. Cambridge, Polity Press.

Harman, E. 1983: ‘Capitalism patriarchy and the city’ in C. Baldock ani
Cass (eds) Women, Social Welfare and the State in Australia. S
Allen and Unwin.

Hartmann, H., Kraut, R., and Tilly, L. (eds) 1986, 1987: Computer
and Paper Clips: Technology and Women’s Employment, Volumes
2. Washington DC: National Academy Press. :

Hartsock, N. 1983: ‘The Feminist Standpoint: Developing the Ground
Specifically Feminist Historical Materialism’ in S. Harding and
Hintikka (eds) Discovering Reality: Feminist Perspectives on Epis
logy, Metaphysics, Methodology and Philosophy of Science. Dordr,

Reidel.

Harvey, D. 1989: The Condition of Postmodernity. Oxford: Basil Blackwe

Hayden, D. 1980: ‘Redesigning the Domestic Workplace’ in G. Wekerl
Peterson and D. Morley (eds): New Space for Women. Boulder, Colorad
Westview Press.

Hayden, D. 1982: The Grand Domestic Revolution: A History of Femm
Designs for American Homes, Neighborhoods, and Cities. Cambndg
Massachussetts: MIT Press.




174 Bibliography

Kranaki_s, E.. 1989: ‘Social Determinants of Engineering Practice: A
parative Vlew. of France and America in the Nineteenth Century’.
K .’itudzes of Science, Vol. 19, pp. 5-70. '
uhn, T. 1970: The Structure of Scientific R ' icago, I}
K Chicago University Press. Yic Revolutions. Chicago,
uhrig, H. 1978: Zur gesellshaftlischen Stell ] ‘
3 - - u d
LaLe;;:zxg: Verlag fuer die Frau. e der Frau in der
w, J. 1987: ‘Review Article: The structure of soci i i ing
- : : otechnical engineeri
review of th ’ ] j ovie
LS, e new sociology of technology’. The Sociological Revie
Lazonick, W, 1979: ‘Industrial Relations and Technical Change: Th
L e:; ttltle JSegl-ﬁc;;%g zllule’.hCambridge Journal of Economics, 3 pp. 2.
A : Brought to Bed: Childbearing in A {
L New JYork: Oxford University Press. ¢ merica 1750 e
ewis, J. 1984: Women in England 1870-1950: Sexu Visi
C{zange. Brighton: Wheatsheaf. ' ot Divisions and.
Le]“)ns, Ii %987‘: ‘Females and Computers: Fostering Involvement’y.
(yg}l ski erght et al. (eds) Women, Work, and Technology. Ann
‘chhxgan: University of Michigan Press. . '
Liff, dSHI 98§: ‘Technical Change and Occupational Sex-typing’ in D. K
L ?n . Wnlln‘xott (eds): Gender and the Labour Process. Aldershot:-G
l;", S. 1988: ‘Gender, Office Work and Technological Change’. Wor
L ,ap;r 176, M‘an'fxgement Studies, Loughborough University of Technol
u’;n, . 1985:' Microcomputers in Education: Dead and Living Labou
. Solomonides and L. Levidow (eds): Compulsive Technology:ﬁ
L p,,utelii aslgi‘;ulture. London: Free Association Books
inn, P. 7: ‘Soci ion’ ien
05138 Socially Useful Production’. Science as Culture\f
Lloey:ii, G 198.6:. ‘Selfhood, war and masculinity’ in C. Pateman and E. Gfo
(eds): Feminist Challenges. Sydney: Allen and Unwin. :
t:)oyd, G. 1(9}84: g’ig Man of Reason. London: Methuen
vegrove, G. and Hall, W. 1987: ‘Where h irls gone?”. Universi
Mcomputing, o 20010, e have all the girls gone?”. Universit
acintyre, S 1977: ‘Childbirth: the myth ?
Medicine, 15 June, 17-22. Y of the Golden Age’. Work
MacKenzie, D. 1984: ¢ ine’ 4
Ay Marx and the Machine’, Technology and Culture, 25
MacKenzie, D. and Wajcman, J. (eds) 198 j
> L , J. S: The Social Shapi
nology. Milton Keynes: Open University Press. ping of Tech

MacLeod, C. 1987: ‘Accident or Design? George Ravenscroft’s Patent and :

the Invention of Lead-Crystal Glass’
o 776 805, ss’. Technology and Culture, 28, 4,

McFarlane, B. 1984: ‘Homes fit for heroines: housing in the twenties’ in

Matrix: Making Space: Women and
A th _ .
London: Pluto Press. e Man-Made Environment.

McGaw, J. 1982: ‘Women and the History of American Technology’. Signs:

Bibliography 175 = ; o

. Journal of Women in Culture and Society, 7, pp. 798-828.
‘McKinlay, J. B. 1981: ‘From “Promising Report” to “Standard Procedure” -

-Seven Stages in the Career of a Medical Innovation’. Milbank Memorial
Fund Quarterly, 59, 3, 374-411. -

McLaren, A. 1984: Reproductive Rituals: The perception of fertility in

.. England from the sixteenth century io the nineteenth century. London:
- Methuen.

‘McNeil, M. (ed.) 1987: Gender and Expertise. London: Free Association

" Books.
‘McNeil, M., Varcoe, I. and Yearley, S. (eds) 1990: The New Reproductive

Technologies. London: MacMillan.

_Mannheim, K. 1953: Essays on Sociology and Social Psychology. London:

Routledge and Kegan Paul.

~‘Marcuse, H. 1968: Negations. London: Allen Lane.
Margolis, M. 1985: Mothers and Such: Views of American Women and

Why They Changed. Berkeley, California: University of California
Press. o

Martin, E. 1987: The Woman'in the Body: A Cultural Analysis of Repro-
" . duction. Boston, Massachussetts: Beacon Press.

Marx, K. 1975: Early Writings. New York: Vintage Books.

Matrix (eds) 1984: Making Space: Women and the Man-Made Environment.

London: Pluto Press.
Merchant, C. 1980: The Death of Nature: Women, Ecology and the Scientific

Revolution. New York: Harper and Row.

Mies, M. 1987: ‘Why do we Need all this? A Call Against Genetic Engineering
and Reproductive Technology’ in Spallone, P. and Steinberg, D. (eds):
Made To Order: The Myth of Reproductive and Genetic Progress. Oxford:
Pergamon Press.

Miles, 1. 1988: Home Informatics: Information Technology and the Trans-
formation of Everyday Life. London: Pinter Publishers.

Morley, D. 1986: Family Television: Cultural Power and Domestic Leisure.

London, Comedia.
Moyal, A. 1989: ‘The Feminine Culture of the Telephone’. Prometheus, 7,

1, pp. 5-31.
Mumford, L. 1961: The City in History. New York: Harcourt, Brace and

World.
Newman, E. 1985: ‘Who controls birth control?’ in Faulkner, W. and Arnold,

E. (eds) 1985.
Newman, P. 1988: ‘Australian Cities at the Crossroads’. Current Affairs

Bulletin, 65, 7, pp. 4-15.

Noble, D. 1984: Forces of Production: A Social History of Industrial Auto-
mation. New York: Knopf.

Oakley, A. 1974: The Sociology of Housework. London: Martin Robertson.

Oakley, A. 1976: ‘Wisewoman and Medicine Man: Changes in the Manage-
ment of Childbirth’ in Mitchell, J. and Oakley, A. (eds): The Rights and
Wrongs of Women. Harmondsworth: Penguin.



176 Bibliography

Oakley, A. 1987: ‘From Walking Wombs to Test-Tube Babies
Stanworth (ed.) 1987. T
O’Donnell, C. 1984: The Basis of the Bargain: Gender, Schooling:
Sydney: Allen and Unwin. -
Pacey, A. 1983: The Culture of Technology. Oxford: Basil Blackwe
Palm, R. and Pred, A. 1978: ‘The Status of American Wom
Geographic View’ in D. Lanegran and R. Paim (eds): An
Geography. New York: McGraw-Hill. '
Parsons, T. 1956: ‘The American family: its relations to personalit
social structure’ in T. Parsons and R. Bales: Family, Socialisa
Interaction Process. London, Routledge & Kegan Paul. ‘
Peichesky, R. 1987: ‘Foetal Images: the Power of Visual Cultur
Politics of Reproduction’ in M. Stanworth (ed.) 1987. S
Pfeffer, N. 1985: ‘The Hidden Pathology of the Male Reproductive §
in Homans, H. (ed.) 1985. '
Pfeffer, N. 1987: ‘Artificial Insemination, In-vitro Fertilization an
Stigma of Infertility’ in M. Stanworth (ed.) 1987. ~
Pickup, L. 1988: ‘Hard to Get Around: A Study of Women’s Travel Mob
in J. Little, L. Peake, and P. Richardson (eds): Women in Cities: €
and the Urban Environment. London: Macmillan. .
Pollert, A. 1988: ‘Dismantling flexibility’. Capital and Class, 34, pp
Pollack, S. 1985: ‘Sex and the Contraceptive Act’ in Homans, H. (ed
The Prince of Wales 1989: A4 Vision of Britain: A Personal View o
tecture. London: Doubleday. :
Purcell, K. 1988: ‘Gender and the Experience of Employment’ in Gallie,
(ed.): Employment in Britain. Oxford: Basil Blackwell. :
Pursell, C. 1981: ‘Women Inventors in America’. Technology and Cult
22, 3, pp. 545-9,

Rakow, L. 1988: ‘Women and the telephone; the gendering of a corn
munications technology’ in Kramarae, C. (ed.) 1988. '
Rakusen, J. and Davidson, N. 1982: Out of Our Hands: What Technol

does to Pregnancy. London: Pan. :
Ravetz, A. 1965: ‘Modern Technology and an Ancient Occupation: House:
work in Present-Day Society’. Technology and Culture, 6, pp. 256-60
Ravetz, A. 1987: ‘Housework and Domestic Technologies’ in M. McNeil (ed:
1987. '
Ravetz, A. 1989: ‘A View from the Interior’ in Attfield, A. & Kirkham, P
(eds): A View from the Interior: Feminism, Women and Design. London
The Women’s Press. .
Reiger, K. 1985: The Disenchantment of the Home: Modernizing th
Australian Family 1880-1940. Melbourne: Oxford University Press.
Reiger, K. 1986: ‘At Home with Technology’. Arena, 75, pp. 109-23.
Reiser, S. 1978: Medicine and the Reign of Technology. Cambridge
Cambridge University Press. #

Renner, M. 1988: Rethinking the Role of the Automobile. Worldwatch Paper
84, Washington, June 1988.

Bibliography 177

: inine Method as Myth and
ichards, E. and Schuster, J. 1989: ‘The Feminine A ] _
«il:(:rOSnting Resource: A Challenge to Gender Stgt;d{;t;oand Social Studies
£ Science’. Social Studies of Science, 19, pp. 697-720. . '
j céa?glse,nM. P. M. (ed.) 1978: The Hazards of the New Obstetrics. London:
“Pitman Medical. ) ' ]
‘(I:ggds, M. and Light, P. (eds) 1986: Chddren of Social Worlds. Cam

idge: ity Press. o ‘

c?s?dlgf ll;ggzy‘ﬂand, Brain, and Heart: A Feminist Epistemology for the
Natural Sciences’. Signs, 9, 1 (Fall), pp. 73-90. _ _
fbbs‘eartl‘l;;rg, N. 1979: ‘Technological Interdependence in the American
“Economy’. Technology and Culture, vol. 20, no. 1 PP 25-50. ‘ .
othschild, J. (ed..) 1983: Machina Ex Dea: Feminist Perspectives 0
, hnology. New York: Pergamon Press. ) ' '
o?lind, Rﬁ985: ‘Motherhood, patriarchal power, alienation and the issue

—.of “choice” ’ in Corea et al. (eds) 1985. o .
Rt;)\fla:l:im;{e. 1988: Woman Herself - A Transdisciplinary Perspective on

Women’s Identity. Melbourne: Oxford University Press.

- Ruddick, S. 1983: ‘Pacifying the Forces: Drafting Women in the Interests of

Peace’. Signs, 8, 3, pp. 471-89.

* Saegert, S. 1980: ‘Masculine Cities and Feminine Suburbs: Polarized Ideas,

Contradictory Realities’. Signs, 5, 3, pp-96-111.

Sayre, A. 1975: Rosalind Franklin and DNA: A Vivid View of What It Is

Like to Be a Gifted Woman in an Especially Male Profession. New York:
W. W. Norton & Co.

Scharff, V. 1988: ‘Putting wheéls on women’s sphere’ in Kramarae, C (ed.)

1988. - o .
Schiebinger, L. 1987: ‘The History and Philosophy of Women in Science: A
iew Essay’. Signs, 12, 2, pp. 305-32. . o
Sc:::tlee;v J. S.yand cho, R. 1986: The Politics and Rhetoric of Scientific
thod. Dordrecht: Reidel.
SeIgZT L. 1987: Is the Future Female? Troubled Thoughts on Contemporary
Feminism. London: Virago. ' ‘
Sho:ter, E. 1983: A History of Women’s Bodies. Londpn. Allen Lanel.\
Sirageldin, 1. 1969: Non-Market Components of National Income. Ann
Arbor, Michigan: University of Michigan Survevaesearch Center.
ja, E. 1989: Postmodern Geographies. London: Verso. .
gg:dlone P. 1987: ‘Reproductive Technology and‘ the State: The Warnock
Repor; and its Clones’ in Spallone, P. and Steinberg, D. (eds) Made to
Order: The Myth of Reproductive and Genetic Progess. Oxford: Pergamon:
Stanley, A. forthcoming: Mothers of Invention. Metuchen, New Jersey:
Scarecrow Press. '
Stanworth, M. (ed.) 1987: Reproductive Technologies: Gender, Motherhood
and Medicine. Cambridge: Polity Press. ) .
Staudenmaier, J. 1985: Technology’s Storytellers. Cambridge, Mass.: MIT

Press. . .
Stein, D. 1985: Ada: A Life and Legacy. Cambridge, Mass.: MIT Press.



Bibliography 179

178 Bibliography

Wyatt, S., Thomas, G. and Miles, 1. 1985: ‘Preliminary Analysis of the I_S.SRC

1983/4 Time Budget Data’. Science Policy Research Unit, University of
X. .

Yos}i:;is,eE. 1985: ‘Licensing Reproductive Technologies?’ in Issues in Radical

- ‘Science. Radical Science Journal, 17, 138-48.

" Yoxen, E. 1986: The Gene Business: Who Should Control Biotechnology?

London: Free Association Books.

" Yoxen, E. 1987: ‘Seeing with Sound: A Study of the Development of Medical

~ Images’ in W. Bijker, et al. (eds) 1987.

~ Zimmerman, J. (ed.) 1983: The Technological Woman: Interfacing with

Tomorrow. New York: Praeger.

‘Zimmerman, J. 1986: Once Upon the Future: A Woman’s Guide to

Tomorrow’s Technology. New York: Pandora.

Strasser, S. 1982: Never Done: A History of American Housework. New
York: Pantheon. s
Strasser, S. 1980: ‘An Enlarged Human Existence? Technology and Hous

hold Work in Nineteenth-Century America’ in Berk S. F. (ed.): Wom
and Household Labor. Beverly Hills, California: Sage.
Strathern, M. 1980: ‘No Nature, No Culture: the Hagen Case’ in C.. M.
Cormack and M: Strathern (eds): Nature, Culture and Gender. Cam-
bridge: Cambridge University Press. Gk
Sutherland, R. and Hoyles, C. 1988: ‘Gender Perspectives on Logo Pr
gramming in the Mathematics Curriculum’ in C. Hoyles (ed.) 198
Thompson, P. 1983: The Nature of Work: An Introduction to Debates o
the Labour Process. London: Macmillan. :
Thrall, C. 1982: ‘The Conservative Use of Modern Household Technology’.
Technology and Cuiture, 23, pp. 175-94, T
Torre, S. (ed.) 1977: Women in American Architecture. New York: Whitney
Library of Design. .
Toffler, A. 1980: The Third Wave. London: Collins/Pan.
Trescott, M. M. (ed.) 1979: Dynamos and Virgins Revisited: Women and Tech-
nological Change in History. Metuchen, New Jersey: Scarecrow Press.
Turkle, S. 1984: The Second Self: Computers and the Human Spirit. London:
Granada.

Turkle, S. and Papert, S. forthcoming: ‘Epistemological Pluralism: Styles -
and Voices within the Computer Culture’. Signs.

Vanek, J. 1974: ‘Time Spent on Housework’. Scientific American, 231, 5,
pp. 116-20, '

Wajcman, J. 1983: Women in Control: Dilemmas of a Workers Co-
operative. Milton Keynes: Open University Press.

Wajcman, J. and Probert, B. 1988: ‘New Technology Outwork’ in Willis; E.
(ed.): Technology and the Labour Process: Australian Case Studies.
Sydney: Allen and Unwin.

Walkerdine, V. and The Girls and Mathematics Unit 1989: Counting Girls
Out. London: Virago.

Webster, J. 1989: Office Automation: The Labour Process and Women’s
Work in Britain. Hemel Hempstead: Wheatsheaf.

Weizenbaum, J. 1976: Computer Power and Human Reason: From Judg-
ment to Calculation. Harmondsworth: Penguin.

Wilkinson, B. 1983: The Shopfloor Politics of New Technology. London:
Heinemann.

Willis, P. 1977: Learning to Labour: How Working Class Kids Get Working
Class Jobs. London: Saxon House.

Winner, L. 1980: ‘Do Artifacts Have Politics?” Daedalus, 109, pp. 121-36.

Wolfe, T. 1980: The Right Stuff. London: Jonathan Cape.

Women and Transport Forum 1988: ‘Women on the move: how public is
public transport?’ in Kramarae, C. (ed.) 1988.

Wright, G. 1981: Building the Dream: A Social History of Housing in
America. New York: Pantheon.



Index

architecture
* - feminist perspectives 120-6
and modernism 113-14, 121
~ - see also housing; urban
planning
‘automation -
of machine tools 46-8
office work 29-33
typesetting 49-51
automobiles
alternatives to 128
culture of 133-5
effects on urban space 126-7
gender differences in use
129-31
manufacture 126
see also transportation system

Baran, Barbara 32
biotechnology 73
birth control

see contraceptive technology
Braverman, Harry 20

see also labour process debate
buying patterns 84

car
culture of 133-5
see also automobiles
childbirth management
male domination of 63-73
midwives 63-5
class

divisions 43-6
intersections with gender and
race 11, 24, 36, 52, 61, 120,
143
shape technology 43-8
clerical work
decentralization 40
deskilling of 29-32
feminization 32
Cockburn, Cynthia 19-21, 36,
38-9, 49-51, 89, 146
cognitive sex difference 7, 155-8
Cohn, Carol 140
computers
as games 153-5
male culture of 141-2, 144-6,
153-5
programming styles 155-8
at school 150-3
Connell, Bob 143
contraceptive technology 74-8
Cooley, Mike 18
Cowan, Ruth Schwartz 83-7, 91,
92, 97-9, 101-2
craft unionism
and women 21, 32-3, 36, 38-9,
49-52
see also trade unions
craft work
and technology 21, 36, 39,
43-52
culture of work
of engineering 34, 48, 102,
145-6
of masculinity 38-40, 138-49



182 Index

Davidoff, Leonore and Hall,
Catherine 112-13
design choice
and profit 100-5
sex bias 49-52
deskilling i
craft workers 43-8
office workers 29-33
domestic science movement 85,
98, 113-14
see also housework
domestic servants 85, 104, 116
domestic technology
design of 99-105
and economics 91-5, 100-4
electrical appliances 103-4
gender specialization of 87-90
washing machines 92-3
see also housework; refriger-
ators

Easlea, Brian 4, 138-9
economics
and domestic technology 91-5,
100-1, 102-4
shape technology 43, 48, 72-3,
128
electronic homework 40-2
engineers
culture of 34, 102, 145-6
Enloe, Cynthia 147-9

family
consumption 84
and industrialization 83
and work 33
see also housework; housing;
single-family household
femininity 2-3, 9, 19, 38, 152
Feminist International Network
of Resistance to Reproduc-
tive and Genetic Engineering
(FINRRAGE) 58-63
feminist theory
cultural feminism 9
eco-feminism 6-7, 18, 135, 163

nfertility treatment

medical interests 68

nsurance industry

automation of 32

nternational division of labour

liberal feminism 8
postmodernism 11
radical feminism 9-10, 58
socialist feminism 20 .
Firestone, Shulamith 13, 5
Fischer, Claude 104-5
flexible specialization 28
forceps 64-5
Forty, Adrian 104
fragmentation of work
see deskilling

Gabe, Frances 102
gendering of jobs 33-4, 37-40:
Gershuny, Jonathan 91-4
Gilligan, Carol 148, 157 -
Gilman, Charlotte Perkins 125
Gordon, Linda 74-5
Gray, Ann 90

Hacker, Sally 145
hackers 141-2, 144
Haddon, Leslie 155
Harding, Sandra 2, 4, 10-11
Hayden, Dolores 124-5
homeworking
see electronic homework
housework :
domestic science movement 85,
98
gender specialization of 87-90
industrial revolution of 83-7
socialization of 96-8, 125
time spent on 81-2, 83-5, 91-4
see also domestic technology.
housing
public housing 114-15
suburban housing 118-20
in the twentieth century 113-20
in the Victorian period 112-13.

and social process 22-4

and women 15-17, 22
~4n-vitro fertilization (IVF) 57-8,
61-2

- Jordanova, Ludi 6, 67

. Keller, Evelyn Fox 2, 7
Kennedy, Margrit 121-4
“Kidder, Tracy 141
. kitchen

design of 116-17

location of 111, 113-14
kitchenless houses 96, 125
know-how and skill 38-9

labour process debate 20, 30, 43
Lazonick, William 45
Leavitt, Judith Walzer 66
leisure technology

television 90, 94

video 90

see also telephone
Lloyd, Genevieve 148

machine tool automation
managerial control 46-8
machinery
and control of labour 43-8
see also automation
Martin, Emily 67-8
Marx, Karl 1, 20
masculinity
and engineering 102, 145-6
forms of 39-40, 143-6
and technical culture 21, 38-40,
141-6
and war 18, 138-41, 146-9
matrix 120, 124

industrial conflict
machinists 46-8
spinners 44-5
and technological change 43-8
typesetters 49-51
see also trade unions

Index 183

McNeil, Maureen 5, 11
medical knowledge
and gender symbolism 67-8
medical profession
male dominance of 63-6
role of technology 64-6, 69-72
medical technology
see reproductive technologies
midwives 63-5
Mies, Maria 59
Miles, Ian 95
military 146-9
military technology 149-64
see also warfare
modernist architecture 113-14,
121
Morley, David 90
Moses, Robert 133
Mumford, Lewis 18, 123

Noble, David 22, 46-8

Oakley, Ann 66, 69, 71, 81
office automation 29-33
see also clerical work

Pacey, Arnold 18
Peirce, Melusina Fay 125
post-industrial theory 27-8, 82
printing industry 35-6
proletarianization

see deskilling

race
intersections with class and
gender 11, 24, 36, 52, 61,
120, 143
radical science movement 3, 20
refrigerators
design choice 101-2
Reiger, Kereen 98-9
reproductive technologies
birth control 74-8
forceps 64-5
in-vitro fertilization 57-8, 61-2
Rose, Hilary 8



184 Index

science
barriers to women’s participa-
tion 2-3
feminist critique of 1-12
and gender symbolism 5-6
and women’s values 8-12
science-technology relationship
13-14 -
Segal, Lynne 9, 148, 157
self-service economy 91-5
sex segregation 29-34
sex typing of jobs 33-4
see also gendering of jobs
single-family household
and domestic technology 95-9
and housing, architecture
116-20
skill
gender bias in 37-8
see also craft work; deskilling
spinning technology
and labour control 44-5
and skilled workers 44--6
Stanworth, Michelle 60-1
stethoscope
invention of 70

technological determinism 20-4, .

46, 54-5, 74, 82, 111, 162

technology

culture of 21, 38-40, 137-49

definition of 14-17, 137, 162

history of 15-17, 23

and science 13-14

sociology of 23-4, 162-3

and women’s values 17-19
telephone

gendered use 105

history of 104-5
telework

see electronic homework
Third World ix, 13, 40, 61, 76
trade unions

exclusion of women 32, 49+

and skill 37-40

and technology 43-52
transportation system 84, 126-8

see also automobiles
travel patterns

sex differences 129-31
Turkle, Sherry 141-2, 144, 156~
twilight-sleep movement 65-6
typesetting technology 49-51:

ultrasound imaging 71
urban planning 119
see also architecture

Victorian values 112-13

warfare

ideology of 138-41

language of 140

see also masculinity
Webster, Juliet 31
Winner, Langdon 63, 133
Wolfe, Tom 142
women’s movement viii, 1, 5, 8,

13, 29, 54, 56, 165

working class

divisions in 43-6

see also class

zoning 119-20



	ch01
	ch02
	ch03
	ch04
	ch05
	ch06
	conclusion

