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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 technoiogy 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 1 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
provxdmg 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 ail forms of technology.
I have not, for example, dealt with the technologies of surveillance
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 arcas
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. 1 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 level 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 medicine; 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 philo-
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 their attention
from science to technology. I 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 the
professions. Practising feminist scientists have questioned 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 achievermnents has now become an
integral part of feminist scholarship in a wide range of disciplines.
However, 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
have identified the structural barriers to women’s participation, look-
ing at sex discrimination in employment and the kind of socialization
and education that girls receive which have channelled them away from
studying mathematics and science. Explaining the under-representation
of 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 worthy
pursuit and that if girls were given the right opportunities and encour-
agement they would gladly become scientists in proportion to their
numbers 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
out, locates the problem in women (their socialization, their aspira-
tions 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.

E 4

Scientific Knowledge as Patriarchal Knowledge

The concern with a gender analysis of scientific knowledge can be
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
Britain deployed similar 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’
(Jordanova, 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
intensified the cultural association of nature with passive, objectified
femininity and of culture with active, objectifying masculinity. This
strikingly gendered imagery of nature and of scientific inquiry is not
just an historical 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?

Rather than pointing to the negative consequences of women’s iden-
tification with the natural realm, some feminists celebrate the iden-
tification of woman and nature. This finds political expression in the
eco-feminism 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
motherhood was seen as connected to an innate selflessness born of
their responsibility for ensuring the continuity of life. Nurturing and
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5‘;,;1t111£30n and subjectivity and end the ruthless exploitation of natural
resources. Rejecting patriarchal science, this vision celebrates female
f”vaiues as virtu‘es and endorses the close re]ationship between women’s

Whﬂé eco-feminism sees women’s values as havmg a biological
;hgsas, another approach to the question of women and science has
‘been informed by psychoanalysis. The object-relations school of
‘thought has been particularly influential in the feminist concep-
i;tuahzatxons 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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confined 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 science tradition and endorses the Marxist characterization of
bourgeois 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
the 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. 1t would thus be a more
complete, 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,
equality could be achieved by breaking down gender stereotypes:
for instance by giving girls better training and more varied role
models, 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-
ceived 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-
icxsm that has occurred in the last few decades.

By the late 1970s however a new form of radical feminism, or
altural feminism as it is known in North America, had emerged
which exalted femininity for its own sake. These writers emphasize
:gender difference and celebrate what they see as specifically feminine,
?—sach as women’s greater humamsm, pacifism, nurturance and spirit-

\’I’hxsv return to an emphasis on naturai or psychological gender dif-
~£érenee 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
ibased on women’s values.

““BEssentialism, or the assertion of fixed, unified and opposed female
ffand ‘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 seec 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 cuiturally 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



10 Feminist Critiques of Science and Technology

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 ‘feminist
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
‘the division of labour is not unchanging. Therefore women’s subjec-
“fivity, caring, holism and harmony, to which they appeal, cannot be
‘universal aspects of women’s experience. Their identification between
omen’s caring labour and the new values to be incorporated into
ience cannot be construed as fixed or in any way as arising ‘naturally’.
~220One attempt to overcome the limitations of the ‘standpoint
‘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 do
‘not accurately reflect the social experience of all women as their
-experience is divided by class, race and culture. If a new feminist
‘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 single
‘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 identities
‘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-
nology on women’s lives, particularly on women’s work. The intro-
duction of word processors into the office provided the focus for

uch early research. The recognition that housework was also work,
yeit unpaid, led to studies on how the increasing use of domestic
technology in the home affected the time spent on housework. The
exploitation of Third World women as a source of cheap labour for
*ihe;i_manufacture of computer components has also been scrutinized.
Most recently there has been a vigorous debate over developments in
fi:'epmductive technology and the implications for women’s control

AAAAA Throughout these debates there has been a tension between the view
that technology would liberate women - from unwanted pregnancy,
from housework and from routine paid work - and the obverse view
that most new technologies are destructive and oppressive to women.
For example, in the early seventies, Shulamith Firestone (1970)
;{giaborated the view that developments in birth technology held the key
to-women’s liberation through removing from them the burden of
biological motherhood. Nowadays there is much more concern with
the negative implications of the new technologies, ironically most
clearly reflected in the highly charged debate over the new 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, 1 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 canit'be conveyed adequately by the written word. Instead
it is the individual practitioner who transfers practical knawledge and
competence to: another. In short, the current model of the science-
technology relationshipcharacterizes 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 systematlzed and taught, as in the various
disciplines of engineering.

Few authors however would be content with this definition of
technology as a form of knowledge. ‘Technology’ also refers to what
people do as well as what they know. An object such as a car or a
vacuum cleaner is a technology, rather than an arbitrary lump of
matter, because it forms part of a set of human activities. A computer
without programs and programmers is simply a useless collection of
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;‘blts of metal, plastic and silicon. ‘Steelmaking’, say, is a technology:
t?bm_ this implies that the technology includes what steelworkers do, as
] as the furnaces they use. So ‘technology’ refers to human activities
practices. And finally, at the most basic level, there is the ‘hard-
* definition of technology, in which it refers to sets of physical
cts, for example, cars, lathes, vacuum cleaners and computers.
In practice the technologies dealt with in this book cover all three
ects, and often it is not useful to separate them further. My
rpose is not to attempt to refine a definition. These different layers
meaning of ‘technology’ are worth bearing in mind in what follows.
"he rest of this chapter will review the theoretical literature on
der and technology, which in many cases mirrors the debates about
ence outlined above. However, feminist perspectives on technology
are:more recent and much less theoretically developed than those
which have been articulatedin relation to science. One clear indication
,Qfaﬁ;xs is the preponderance-ofiedited collections which have been
‘published in this area.® As with many such collections, the articles
\xio not share a consistent approach or cover the field in a compre-
‘hensive fashion. Therefore I will be drawing out strands of argument
from this literature rather than presenting the material as coherent
posxt;ons in a debate.

,Hiddan from History

I’a start with, feminists have pointed out the dearth of material on
women and technology, especially given the burgeoning scholarship
in:-the field of technology studies. Even the most perceptive and
‘humanistic: works on the relationship between technology, culture
andsociety rarely mention gender. Women’s contributions have by and
jia;rge been left out of technological history. Contributions to Tech-
‘nology and Culture, the leading journal of the history of technology,
provide one accurate barometer of this. Joan Rothschild’s (1983,
pp. xii-xiv) survey of the journal for articles on the subject of women
;found only four in twenty-four years of publishing. In a more recent
book about the journal, Staudenmaier (ibid., p. 180) also notes the
extraordinary 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 patenis, 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. Inorder 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
}mmedlately 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
‘irrigation.

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

- The indices to the standard histories of technology . . . do not contain
a single reference, for example, to such a significant cultural artifact
as the baby bottle. Here is a simple implement ... which has

~ transformed a fundamental human experience for vast numbers of
- infants and mothers, and been one of the more controversial exports
of Western technology to underdeveloped countries - yet it finds no
place in our histories of technology.(1979, p. 52) ' '

‘There is important work to be done not only in identifying women
inventors, but also in discovering the origins and paths of 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 sysiems 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 ‘ferale 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.
However, an inevitable corollary of this stance seemed to be the
representation of women as inherently nurturjng and pacifist. The
problems with this position have been outlined above in relation to
science based on women’s essential values. We need to ask how women
became associated with these values. The answer involves examining
the way in which the traditional division of labour between women
and men has generally restricted women to a narrow range of
experience concerned primarily with the private world of the home
and family. _

Nevertheless, the strength of these arguments is that they go beyond
the usual conception of the problem as being women’s exclusion from
the processes of innovation and from the acquisition of technical
kills. Feminists have pointed to all sorts of barriers - in social atti-
tudes, girls’ education and the employment policies of firms - to
account for the imbalance inth&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
- (1985) 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
“niot been more successful? Although schemes to channel women into
technical trades have been small-scale, it is hard to escape the

“ambivalent.
1 share Cockburn’s view that this reluctance ‘to enter’ is to do with
“the sex-stereotyped definition of technology as an activity appropriate
“for men. As with science, the very language of technology, its 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
“largely coterminous with the culture of technology. Both at school and
“in-the workplace this culture is incompatible with femininity. There-
fore, to enter this world, to learn its language, women have first to-
~forsake their femininity.

Technology and the Division of 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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process debate of the 1970s. Just as the radical science movement had
sought to expose the class character of science, these writers attempted
to extend the class analysis to technology. In doing so, they were
countering the theory of ‘technological determinism’ that remains so
widespread.

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

With the publication of Harry Braverman’s Labor and Monopaoly
Capital (1974), there was a revival of interest in Marx’s contribution
to the study of technology, particularly in relation to work.
Braverman restored Marx’s critique of technology and the division of
labour to the centre of his analysis of the process of capitalist develop-
ment. The basic argument of the labour process literature which
developed was that capitalist-worker relations are a major factor
affecting the technology of production within capitalism. Historical
case studies of the evolution and introduction of particular techno-
logies documented the way in which they were deliberately designed
to deskill and eliminate human labour.” Rather than technical
inventions developing inexorably, machinery was used by the owners
and managers of capital as an important weapon in the battle for
control over production. So, like science, technology was understood
to be the result of capitalist social relations.

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

I have already described how, in the early phases of industrializa-
n, women were denied access to ownership of capital and access
to education. Shifting the focus, these authors show that the rigid
pattern of gender divisions which developed within the working-class
in the context of the new industries laid the foundation for the male
dominance of technology. It was during this period that manufac-
turing moved into factories, and home became separated from paid
rk. The advent of powered machinery fundamentally challenged
“traditional craft skills because tools were literally taken out of the
- hands of workers and combined into machines. But as it had been men
- who on the whole had technical skills in the period before the
_industrial revolution, they were in a unique position to maintain a
~monopoly over the new skills created by the introduction of machines.
- .Male craft workers could not prevent employers from drawing
- women into the new spheres of production. So instead they organized
_to retain certain rights over technology by actively resisting the entry
-of women to their trades. Women who became industrial labourers
found themselves working in what were considered to be unskilled
“jobs for the lowest pay. ‘It is the most damning indictment of skilled
-working-class men and their unions that they excluded women from
~membership and prevented them gaining competences that could have
secured them a decent living’ (Cockburn, 1985, p. 39). This gender
~division of labour within the factory meant that the machinery was
designed by men with men in mind, either by the capitalist inventor
or. by skilled craftsmen. Industrial technology from its origins thus
‘reflects male power as well as capitalist domination.

. 'The masculine culture of technology is fundamental to the way in
which the gender division of labour is still being reproduced today.
By securing control of key technologies, men are denying women the
practical experience upon which inventiveness depends. I noted earlier
the degree to which technical knowledge involves tacit, intuitive
knowledge and ‘learning by doing’. New technology typically emerges
not from sudden flashes of inspiration but from existing technology,
by a process of gradual modification to, and new combinations of,
that existing technology. Innovation is to some extent an imaginative
process, but that imagination lies largely in seeing ways in which
existing devices can be improved, and in extending the scope of
techniques successful in one area into new areas. Therefore giving
women access to formal technical knowledge alone does not provide
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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’ empicyed in the munitions factories during the First World War
are -on ‘record -as -having redesigned the: ‘weaponry‘ they were
making.'* Thus, given the ‘opportunity, women have demonstrated
their ‘inventive capacaty m what now ‘seems’ the most unhkely of
contexts. : :

Missing. The Gender Dimension in the Sociology of
Technology » |

'I’h,efhlstencai approachis an advance over essentialist positions which
seek to ‘base a new technology on women’s innate values. Women’s
-prafound 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 exphcable by an analysis of techneiagy as’ a-culture ‘that
expresses ‘and consohdates relations amongst men: If technical com-
petence is'an mtegral part of mascuhne gender 1dent1ty, why should-
women ‘be expected to’ aspire to'it? -~

“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 thelast 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 techinology is not simply the product of rational‘technical impera-
tives."Rather, political chmces are embedded in the very demgn and
selection ‘of technology.

‘Technologies result from aseries of spec;fm decxslons made by par-
ticular ' groups of ‘people in particular places at particular times for
their own purposes. As such, technologies bear the imprint ‘of the
people and social context in which ‘they ‘developed. David Noble
(1984, p. xiii) expresses this point succinctly as follows: ‘Because of
its very concreteness, people tend to confront technology as an
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irreducible brute fact, a given, a first cause, rather than as hardened
‘history, frozen fragments of human and social endeavor’. Techno-
logical.change is a process subject to struggles for control by different
;gmups]. 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
-and the economics:of technological innovation. Labour historians and
‘sociologists:have investigated the relationship between social change
‘and the:shaping of production processes in great detail and have also
‘been concerned with the influence of technological form upon social
relations. The sociological approach has moved away from studying
theindividual inventor and from the notion that technological innova-
‘tion is a result of some inner technical logic. Rather, it attempts to
‘show the effects of social relations on technology that range from
fbsi:ﬁrmg OF mh;bxtmg pamcuiar techneiogxes, through influencing

,;aff&ctmg the precise desagn charactenstms of particular artefacts
“Technological innovation now requires major investment and has
‘become: a “collective, institutionalized process. The evolution of a
.g;it;ef:hnﬁiogy is thus the function of a complex set of technical, social,
_economic, and political factors. An artefact may be looked on as the
“*congealed outcome of a set of negotiations, compromises, conflicts,
‘controversies and deals that were put together between opponents in
_rooms ﬁiled w:th smoke, lathes or camputer terminals’ (Law, 1987,

406): S
7 Because socaal gmups have different interests and resources, the
'jdas*eigpmcmvpmcess ‘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
classinterests often lie- behind the development and adoption of
“devices. In the case-of military technology, the operation of bureau-
-cratic and ‘organizational interests of state decision-making will be
-identifiable. Growing attention is now being given to the extent to
,whzch the state Sponsorshlp of military technology shapes civilian
‘technology.’ " L

~8So far, hqwcver htﬂeattennoa 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 technologlcal 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 tcchnciagy is just -as centraily
involved in these spheres. =

Inevitably perhaps, feminist work in £hxs 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 iook 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.



Feminist Critiques of Science and Technology 25

Throughout the book I will be stressing that a gendered approach to
'tedznslc;gy cannot be reduced to a view which treats technology as a
set -of neutral artefacts manipulated by men in their own interests.

While it is the case that men dominate the scientific and technical
titutions, it is perfectly plausible that there will come a time when
men-are more fully represented in these institutions without trans-
‘forming the direction of technological development. To cite just one
;insfaﬁce, women are increasingly being recruited into the American
4 pacewdefence programme but we do not hear their vom&s protesung

z-grai censtltuent of the soclal orgamzatlon of these institutions and
‘their projects. It is impossible to divorce the gender relations which
are expressed in, and shape technologies from, the wider social struc-
“tures that create ‘and maintain them. In developing a theory of the
-gendered character of technology, we are inevitably in danger of either
“adopting an ‘essentialist positioni“that sees technology as inherently
}pamarchal orlosing sxght of the structure of gender relations through
~an ‘overemphasis on the historical variability of the categories of
“wcmen 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

__KnomCetxna and Mulkay (1983).

2 In order to map the field of gender and science, I have drawn heavily

~_on two excellent and comprehensive surveys by Harding (1986) and

Schxebmger (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).

For an excellent discussion of Keller’s work, see Dugdale (1988).

For two useful socialist feminist critiques of universalist and essentialist

elements in some versions of radical feminist theory, see E:senstem

- (1984) and Segal (1987).

6 For an account of the way the binary couple ‘empiricism-inductivism’/
‘intuitive-speculative theory building’ has been played upon since the
seventeenth century, see Schuster and Yeo (1986).

7 For a clever comparison of the biographies of McClintock and Franklin
and their respective scientific methodologies, see Richards and Schuster
(1989).

8 Staudenmaier (1985, pp. 103~20) outlines four characteristics of techno-
logical knowledge-scientific concepts, problematic data, engineering
theory, and technological skill.

VAN
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A good cross-section of this material can be found in Trescott (1979);
Rothschild (1983); Faulkner and Arnoid (1985); McNeil (1987);

Kramarae (1988). McNeil’s book is particularly useful as it contains a

comprehensive bibliography which is organized thematically.

MacLeod (1987) suggests that although George Ravenscroft is credited
in the patent records with be:mg the ‘heroic’ inventor of lead-crystal glass,
he was rather the purchaser or ﬁnancxer of another’s invention. This
study alerts us to the danger of assummg that patent records have always

’ represented the same thing.

For a biography of Lady Lovelace, which takes issue with the view of
her-as a major contributor to computer programming, see Stein (1985).

- However, both Kraft (1977) and more recently Giordano (1988) have
~documented the extensive pamczpauon of women in the development of
computer programming.

Technology as the dammatxon of nature is also a central theme in-the

_.work . of critical theorists, such as Marcuse, for.whom it is capitalist
,relauons (rather than patriarchal relations) which are built into the very

structure of technalugy ‘Not only the apphcatlon of technolegy but

N technqlegy xtself is. demxx_;atmn (of nature and men) - methodical,

13
14
15

16

‘t:ng cantrol Specxfnc purposes and mterests

the cmtsnde, thay enter the very construction of the techmcal apparatus
(Marcuse, 1968, pp. 223-4).

This point is elaborated in the next chapter. See also Part Two of
MacKenzie and Wajcman (1985) for a collection of these case studies.
Amram (1984) provides a selection of the patents granted to women

~ during the First World War.

Cockburn’s (1983, 1985) work is one important exceptxon dxscussed at

"greater length in chapter 2.

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



;_e Technology of Production:
Mukmg a Job of Gender

“Capitalists as capitalists and men as men both take initiatives over ’
S technaiogy Cockburn, The Material of Male Power

Our images cf technology are starkest in the sphere of production and
‘paid work - from dark satanic mills to clean, automated factories run
“almost-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
‘is:where some of the fiercest battles over the costs and benefits of
technological 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
“Touddite’ isstill used to denote those who oppose technological change
and thus stand in the way of progress.

=2 Thelate: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 peint 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
be on the 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
skilled and flexible workforce, prepared to undertake ongoing train-
ing to facilitate the adaptation of skills to new technology.!

Rising 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
fortunate 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
management of surveillance systems built into the machinery itself to
monitor and record output will serve to intensify the exploitation of
labour.

Conducted in these terms, the debate begs many questions. Is the
technology 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?

Although new technologies do represent a force for change, I will
be arguing 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
market 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
stereotypes 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-
foundly affect the direction and pace of technological innovation.

l'he Impact of Technology on the Sexual Division of

Office Automation and Women's Employment

‘Whilst women have always worked in large numbers, it is over the last
-three decades that they have come to comprise nearly half the labour
~force in advanced industrial economies. Even so, many of the pro-
‘tagonists in the debate on work and technology have been oblivious
to 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 beenn 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
psychological symptoms, such as vision problems, tenosynovitis or
repetition strain injury, chest pain, tension, headaches, nausea and
dizziness, digestive problems, and depression. This is particularly so
for those who were subject to compnterized 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
jobs and 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.° Labour process theorists have criticized technological
determinism, arguing. that, far from constituting an autonomous
’ force determining the organization of work, technology is itself
cmmally 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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uggests, as detailed empirical studies of technological change have
atedly shown. In particular, they have questioned the existence
ny simple tendency towards either the deskilling or the upgrading
our. Indeed, with respect to the skill levels required for given
‘opposing tendencies of increased complexity and of greater
plification and standardization have coexisted. Some authors
imed ' that the machinery itself had some inherent logic which
wised its impact to be uniform across the range of office jobs. In
widentical equipment, in this case word processors, may have very
ent effects on work experience.
Any analysis of office automation must consider the different posi-
s of office workers within the white-collar hierarchy, the degree
ragmentation of office work before the introduction of word pro-
ssors, and the requirements of particular employers at particular
riods. Although the effects of particular technologies must vary in
fferent contexts, it has becomeé clear that the overall tendency is for
chnology-led changes to operate within and reinforce preexisting
fferences in the patterns of work. Technological change thus tends
urther advantage those who already have recognized skills and a
:gree of control over their work tasks.*
he effects of new technology on typists and on secretaries in
‘Britain are a case in point. Juliet Webster’s (1989) comparative study
found that rather than automation transforming these occupations it
eentrenched the inequalities between them. The rationalization and
fragmentation of clerical work had in fact long predated the advent
‘of computer technology and its introduction reinforced this tendency
for typists to perform repetitive, standardized tasks.® At the same
time, however, word processors reduced the burden of routine work
-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 women
office workers, enhancing the position of some secretaries but not that
of typists.

- The contradictory picture that emerges from attempts to develop
general theories of the evolution of office work is partly a result of
the fact that inappropriate comparisons are made between experiences
at different stages in the evolution of technologies. Given rapid
changes in the technology itself , int its uses, and in the cumulation of
its effects, conclusions from one wave of technology may not
generalize to later waves. An examination of the technological trans-
formation of the American insurance industry is instructive here.
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 fragmentatxon 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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ivisions within the working class, such as those based on sex, race,
nd skill, in shaping the effects of technical change on the work-
eminist writers have been important in shzftmg the focus from
ipal concern with class conflict. In particular, they have
‘the inappropriateness of the craft model by highlighting the
ity-of craft unions as male preserves. Craft unions have played
ve part in creating and sustaining women’s subordinate position
: workforce. Any understanding of technology will be incomplete
out the recognition that the relations of production are con-
cted as much out of gender divisions as class divisions.

Technology and Gender Relations

-more recent work on gender and technology goes beyond looking
emen workers as such. Rather it has taken up this issue of divi-
between workers and: fm;;sed on the relationship between men
women in the workplace, the implications for the construction
ohs and the sex-typing of occupations. This has been part of the
ng r_ecogmtlon .of the limitations of sociological accounts which
yse women’s position in the labour force primarily with reference
he domestic division of labour.
his is not to dez}y that women’s disadvantaged position in the
abour market is in large part due to their greater responsibility for
dependent care and household tasks, as I have explored elsewhere
Vajcman, 1983). However gender relations are embodied in the
sphere of production, as well as in the sphere of reproduction. Thus
the gender stereotyping of jobs is not just a reflection of women’s
aditional role within the family; it is also formed and reproduced
the patriarchal relations of paid work.
‘Some commentators have presumed that with technological devel-
‘opments, such as the elimination of much heavy physical work by
- mechanization, the boundaries between women’s and men’s work
- would gradually disappear. From a different perspective, the labour
- process literature presumed that women would become fully inte-
- grated into the labour force as technology led to its increasing homo-
- genization (Liff, 1986, p. 75).
- However, the gender stereotyping of jobs has remained 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 established: men and women are
segregated into different occupations, and this segregation is par-
ticularly marked within individual workplaces. Women are, on
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average, paid about three-quarters of men’s hourly earnings. W:ha;ﬁ
requires explanation is the contrast between the flexibility of the form
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 exampl
of the insurance industry shows. Even the allocation of these com:
pletely new jobs, where no gendered custom and practice has been
established, is a fundamentally gendered process. In new ‘high-tech’
jobs, such as programming, women tend to be segregated mﬂt@é
positions at the bottom of the occupational hierarchy (Kraft and
Dubnoff, 1986). Much of the recent feminist work has addressed the
~issue of why there has been so little change in the degree of sex
segregation of the labour market and so little conflict over the cen-~i§§

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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: amtmns werker dursng Worid War iI
. Source: Australian War Memorial, negative no. 13178. From the

ilm For Love or Money (1983) by Megan McMurchy, Margot Oliver,
Jenni Thornley

the problem were simply a lack of self-confidence in women. But
le dominance of technology has in large part been secured by the
re-exclusion of women from areas of technological work.
Printing and newspaper publishing in particular is an industry with
raft traditions of labour process control. Recent technological devel-
opments, particularly in electronic typesetting technologies which
‘have the potential to undermine those traditions, have been resisted
‘by printing workers. Strikes and lockouts throughout the 1970s and
‘early 1980s have characterized attempts to introduce the new techno-
Jlogy in the United States, Great Britain and Australia. The printing
Jindustry in Britain provides a contemporary illustration of the sexual
‘politics involved in such struggles over technology.

.. The violent dispute at the new technology newspaper plant at
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Wappmg in Landcm durmg 1986 was the final phase in a long histo:

typﬁsettmg eﬁulpment - tb retam kcyboard work To varymg degrees ‘
they managed to maintain their craft control even though their craft
was techmleglcaiiy redundant. However, their strategy of resistance

has entailed the exclusion of unskilled women from the trade. It
should be noted that this exclusionary strategy has also involved racial

and religious prejudice. Skilled printing workers have a higher pro-
portion of white Aﬁglo~Sax<m Protestants among them than the semx»
and unskilled. "

Having pointed out the way in which organized male workers have
used technology to 'maintain power over women in the workplace, it
needs to be said that this is not a once-and-for-all achievement. Male
dominame over machinery is constantly under threat - both by
women’s direct efforts to undermine it, and by actions of employers
in seeking to undermmc skilled male workers and cheapen then' Iabour
COsts.

Under some condmons, skilled men do lose out and women enter
previously male jobs. The process of feminization is often part of
technological change. In such cases, women rarely perform exactly the
same tasks, under the same conditions, as the men formerly per-
formed: inherent in this process of technological change is the trans-
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ation: of jobs. However, and this is the crucial point, the
duction of female labour is usyally accompanied by a down-
ng ‘of the skill content of the work and a gonsequent fall in pay

| 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
egories of official classifications. But the crucial question is how
initions of skill are established. To take a simple example, women
assemble -digital watches and pocket calculators require con-
able manual-dexterity (‘nimble fingers’), the capacity for sus-
ned attention to detail and excellent hand-eye co-ordination. Yet
“capacities are not defined as ‘skills’. Nurses provide another
xample of an occupation-that:pequires a great deal of training and
bility, as well as technical knowledge. However nursing is not
ht of as a technical job because it s women’s work. Moreover,
se such work has been socially constructed as unskilled it has
been ‘undervalued. Consequently ‘women’s work’ is compara-
‘Jow: paid The work-of women is often deemed inferior simply
cause it is women who do it
w has it come about that women have failed to achieve recogm—
of the skills required by their work? Although it is the case that
men workershave generally. beenrefused access to training in tradi-
1ally masculine areas of work, the basis for distinctions of skill in
women’s and men’s work is not-a simple technical matter. Definitions
kill:can have more to do with ideological and social constructions
:with-technical.competencies which are possessed by men and not
women. It is a question of workers’ collective efforts to protect and
ure their-conditions of employment - by retaining skill designa-
ons for their own work and defending that skill to the exclusion of
utsiders. These efforts -have been predominantly by and on behalf
the male working class. They have been directed against employers
hohave regulariy tried to find ways of substituting cheaper workers
‘or-expensive skilled labour.
“But men’s resistance has also epcrated against women’s interests.
.Defending skill, preventing ‘dilution’, has almost always meant block-
~ing women’s access to an occupation. Moreover employers’ own per-
.ceptions-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
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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. ‘T'echnology 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 contmmng 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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_however, literally makes the compositors feel emasculated. Because
work of composing now resembles typing and involves working
th paper instead of metal, that is, a shift from factory work to the
fice, the compositors no longer consider it to be real work. Tradi-
nal craft culture was associated with hot metal, dirt and physical
k and the elimination of this not only diminishes their control over
eir work but it also represents a threat to their masculinity.
Clearly, however, the appropriation of technical skills plays an
jportant part in the reproduction of inequality among men as well
etween men and women. Men do not have power over women in
same sense as capitalists do over workers. In looking at the
ations of work one is inevitably looking at class relations. The male
ure of craft know-how is the culture of an exploited group. Male
loyees themselves vary considerably in their capacities to control
d benefit from technologicalinnovations. It is important to remem-
rthat this source of power is a subordinate one in that technology
also used by some men to dominate others.

The class dimension is also significant in another sense. It is not the
e that all women have an identical relationship to machinery and
echnical knowledge. There are obviously important differences
tween the technical skills of say women factory workers and those
of technically trained professional women. However, Cockburn
found that what they had in common was that they were both to be
und- operating machinery, but rarely in those occupations that
yolve knowing what goes on inside the machine. ‘With few excep-
s, the designer and developer of the new systems, the people who
‘market and sell, install, manage and service machinery, are men.
‘Women may push the buttons but they may not meddle with the
orks’ (1985, pp. 11-12). Women may well have considerable know-
dge about the machine that they work on, but the key to power is
xible, transferable skills and these are still the property of men.
To say that technical competence is part of male gender identity,
is:not to presume that there is a coherent single form of masculinity.
‘The masculine culture of technology may take a partially different
Efﬁrm for working-class and middle-class men. The cult of masculinity
§;:evc>lving around physical prowess is closely associated with shop-
floor culture among manual workers. Working-class men may be
more able when it comes to fixing cars and domestic machines, but
middle-class men have more power through their possession of
abstract and generalizable technical knowledge. Furthermore, it needs
to be stressed that ethnic and generational differences, as well as class
divisions, 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
political 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
‘at home together.
Whereas the post-industrial theorists see electronic homework as
part of a positive future, for others it evokes the ugly spectre of
sweated’ self-exploitative piecework. These writers approach tele-
vork ‘with a set of assumptions derived from the study of traditional
jomeworkers. They expect it to become more widespread because it
a method of production favcured by em;;loyers seeking to resist

fsem as part of a more general trend towards the casuahzanon of the
Jlabour force and the growth of the informal sector. Both perspectives
1are a largely technologically determinist prophecy of the ‘collapse

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

- Most of these are married women with young children, for whom
‘homework is especially attractive because of their household respon-
‘sibilities and the lack of affordable quality childcare. However, in
_practice, balancing childcare with paid work has proved difficult for
‘many of the women as they have only limited control over a fluc-
-tuating workload. They are often employed precisely for the flexibility
_that this provides for employers. Like traditional homeworkers, elec-
“tronic homeworkers are typically paid at piece rates and earn substan-
tially less than comparably skilled employees working in offices, as
‘well as having to meet their own overhead costs. Moreover, as
-employers do not give homeworkers employee status, they are not
‘entitled 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 | 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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resilience of the gendered character of the technical division and
ierarchy of labour has been notable.

I will now turn the focus round and consider the social factors that
usetechnological change. The extent to which the invention and dif-
sion of particular technologies are themselves shaped by social
rces will be explored. I will argue that the sex of the workforce and
gender relations in the workplace themselves profoundly affect the
direction and pace of technological change. It is only through an
alysis of the processes by which technology is itself gendered that
nability to undermine gender divisions can be understood.

New technology typically emerges from modifications to and com-
nations of existing technology. However this is not the only force
aping technology. Industrial innovation is a product of an histori-
Iy specific activity carried out in the interests of particular social

Technological systems are oriented to a goal and that goal is nor-
ally to reduce costs and increase revenues. When technologists focus
sentive effort on the ‘inefficient’ components of a system, for many
practical purposes inefficient means uneconomical. So technological
‘easoning and economic reasoning are often inseparable.
wital issue in technical change is the cost of labour, because much
novation is sponsored and justified on the ground that it saves
our costs. In a capitalist society, class relations are a major factor
fecting the price of labour. Placing the class dimension at the centre
its analysis, labour process theory is an important and well estab-
hed approach to the study of technological change. Although
imited with respect to gender, it provides a useful starting point for
the development of a gender perspective.

ndustrial Conflict and Technical Innovation

~The mechanization of craft work has commonly been presented as the
‘model for understanding major changes in the capitalist labour pro-
-cess. ‘Historically, production was very dependent on the skills and
“knowledge of craft workers, but over the first quarter of the twentieth
.century their jobs were subdivided, allowing employers to dispense
‘with skilled labour. Rather than seeing deskilling as an inexorable
‘tendency, recent studies have emphasized the extent to which worker
resistance mediated the deskilling process.® Craft skills provided the
basis 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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dt\fxswn within the workforce persxstcd because it was the basis of the
isting managerial structure in cotton spinning.

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

Tt 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»actmg ‘mule demonstrates that an under-
;standmg of technical change as something that is based on relations
of production must include an account of divisions within the working
¢lass. It not only shows how workers’ resistance depends on their
ability to control and restrict entry into their trade but also how
employers can exploit these divisions. So the skilled worker typically
looks not just in one direction - towards the capitalist who is trying
to . undermine his position by incorporating his skills into the
‘machine ~ but also towards the mass of the ‘unskilled’, who can
‘equally 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
mmomy

2+ The development of technology cannot however simply be under-
s&md in terms of the needs of undifferentiated capital trying to
control 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 capitais,
or motivational and flexibility concerns clearly lead to comprommesg
over the deskilling potential of technologies.

Studies of how class relations shape technology are overwhelmmglg@
preoccupied with traditional male unionized sections of manufac
turing industry ‘Discussion about the impact of new technoiegies 011;5

of machine tools Perhaps this is'because many of these male authms,§
like Braverman, are immersed in the romance of the skilled craftsman
tragically becoming obsolete. Skilled machinists, however, have never.
been typical of workers and certainly women workers do not figure
in their number. As there is little empirical analysis of technological.
development which explicitly challenges technological determinism, it
is worth considering this example of a twentieth-century techmlogy%
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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ble, was numerical control developed and record-playback
ed? It was the post-war period of labour militancy that provided
acxal context in which the technology of machine tool automation
eloped.

ord-playback was a system that would have extended the
nists’ skill. Although the machines were more automated under
system, -the machinists still had control of the feeds, speeds,
ber of cuts and output of metal; in other words, they controlled
achine and thereby retained shop floor control over production.
umerical control on the other hand offered a means of dispensing
hese well-organized skilled machinists. The planning and con-
functions. were now carried out in an office because the
nes. operated according to computer programs. The machinist
1e-a-button pusher. Numerical control was therefore a manage-
system, as well as a. tecl;qology for cutting metals. It led to
zational changes in the-factory which increased managerial
1 over production because the technology was chosen, in part,
ust that purpose.

~would be wrong to assume that managers’ goals in preferring
erical control to record-playback were necessarily realized. The
duction of numerical control on to the shop floor did not simply
control to management. It-was met with fierce resistance from
vorkforce. 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
jproduction. In reality, machines do not run themselves and
efore the tendency to deskilling is always contradictory. Indeed,

Noble: hlmself acknowledges, the subsequent development of
ichine tool technology has made it technically feasible and poten-
lly. economical to institute shop floor programming. As techno-
al advances opened up new areas of application - in smaller
s. involved in small batch or specialised production - it also
ided opportunities for craft workers to regain control over pro-
amming. In fact, the operational requirements of these small firms
:be more -compatible with shop floor programming than with a
1agerial strategy oriented around deskilling.

Noble’s study is remarkable for its attempt to encompass many dif-
it -levels of social determination of the technology. It does not
nply rely on treating technology as being determined by manage-
nt’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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social relations of production that tipped the balance in the choice of
technology in Noble’s example, he demonstrates how the demand:
management control coincided with the command and control goals
of ‘the military. He also shows how the ideology and:interests:
engineers who take the view that the most automated is the m
advanced and that the human element should be eliminated from:
duction because it is the potential source of ‘human error’ fits in w.
the idea of management control. :

“However, while emphasizing the various class forces that shape t
desxgn and application of machine tools, Noble fails'to consider tha
there'is also a-gender dimension to these forces. This could have bee
observed through the role of the state, capital and unions but it is:p
ticularly evident in his otherwise excellent account of the ideology and
culture of engineers. Engineering culture, with its fascination w
computers and the most automated techniques, is archetypica
masculine and would have provided an excellent opportunity for an.
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 g
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 techmcal 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
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m m automation if skilled and cheap labour power is available to

] mam isan xmportant link between womep’s status as unskilled
aid workers, and the uneven pace of technological develop-
raditionally it is women who sew and they have been available
wages, either-in Third World countries or as migrant labour
ern -capitalist countries. The fact that clothing workers are
led as unskilled is due in large measure to their lack of industrial
th, which is in turn due to the large pool of women whose social
“n, forcesthem to compete in this area of work. It is not possibie
wwbody to sit down at a sewing machine and sew a garment
it previous experience. To be a competent machinist demands
iderable knowledge and experience with the machine. Although
ne area where women are at ease with machines, this is seen
men’s supposed natural aptitude for sewing and thus this tech-
sktll is deVa}uerii‘v:axid ‘underpaid."

reis. a more direct ‘sense, however, in which gender relations
eir imprint on technology. As I pointed out earlier, recent
inist- work has emphasized that distinctions of skill between
1en’s ‘and men’s work have as much to do with job control and
levels-as they have to do. with actual technique. However, this
f‘ulat;an understates the. tangible basis of skill. Men selectively
‘tools -and machinery to match the technical skills they have
ated. Machinery'is designed by men with men in mind; industrial
nology reflects male power as well as capitalist domination.

éggn'sfbrmaﬁpn of Typesetting: Building in Sex-Bias

_best examples of the gendering of technology come from
urn’s {(1983) history. of typesetting, which provides a detailed
ription of the technological evolution of the computerized photo-
position system. Like Noble, she shows that automation did not
o proceed inthe way that it did. Rather; the form of automation
he 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
der relations.

omputerized. phetocomposmon technology has what is known as
WERTY keyboard. Q-W-E-R-T-Y are the characters on the
cond top row left-hand side of a conventional typewriter. This is
~now 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, astheinputting 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 time 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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it stopped any possibie inroads that boys and women might make into
the trade. Thus, in deference to the orgamzanonal strength of the
union, the Linotype manufacturing company adopted a technology
that was beneficial to the union men.
Perhaps, finally, there is another level on which the technology of
production reflects male power. Feminists have understandably
tended to under-emphasize the material realities of physical power,
given that women’s exclusion from numerous occupations has been
legitimated in biological terms. It is often still said that men are
naturally stronger and therefore more suited to certain types of work.
However, 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
technology, the prevalence of different role models, different forms
‘schooling, and the extreme sex segregation of the job market. The
fect of this is an implicit bias in the design of machinery and job
ntent towards male strength.
In composing work, the lifting and carrying of the forme is a case
in point. The forme is heavy and in fact beyond the strength of not
only women but also many men, particularly older men and younger
apprentices. However, by defining this task as one that requires
uscle, women workers cannot threaten to undercut men’s labour.
1€ 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
rme is introduced. There is nothing natural about units of work.
hether it is hay bales or 50-kilo bags of cement or plaster, they are
litical in their design. Capitalists and workers have a political
erest in the design of work processes. Employers prefer workers to
e their brawn when it leads to more efficiency and lower production
sts. Male workers use their bodily and technical effectivity to design
achinery and work tasks so as to constitute themselves as the capable
rkers and women as inadequate.
is overwhelmingly males who design technological process and
strial machinery. It is the knowledge and experience of engineers
and of the workers who use the machines which filters through into
hape of new technologies. Mechanical equipment is often manu-
tured and assembled in ways that make it just too big and heavy
he ‘average’ woman to use. This need not be a conscious process
or conspiracy. It is rather the outcome of a pre-existing pattern of
power. This is not to imply that men always design technology for
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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 of
men as a sex. As we have seen, some technologies are designed for
use by women in order to break the craft control of men. Thus gende
divisions are commonly exploited in the power struggles between
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 into .
the pre-existing relations of sex, class and race that structure the

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 strongly .

demarcated as ever. This is in part because social relations are
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. i

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 f
literature on the ‘flexible firm’. :

Liff (1988) and Webster (1989) argue along similar lines in their exceilent

reviews of the literature on office automation. See aiso 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’fﬁ

women’s employment, particularly in clerical work. i
I do not want to rehearse the various arguments contained in th:s,i
literature, as several comprehensive reviews already exist. See Thompson.

(1983) for an excellent introduction to debates on the labour process.

To anticipate my argument about the gendered design of tcchmlogy,
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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. 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 (l983) and Cockburn (1985) bath 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 Ausiralian study
on -new technology homework, which includes a general literature
review.

ee Thompson (1983, chapter 4) for an extensive discussion of the
deskilling debate.

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.

or a useful discussion of the undervaluing of skills in the clothing
industry, see chapter 5 of O’Donnell (1984).
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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 reproduca;
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 t;hronghos;:f;
history against the appropriation of medical knowledge and practice.
by men.

Central to this analysis and of increasing relevance today is the;}
perception that the processes of pregnancy and childbirth are directed:
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 expiore feminist perspectives on:
reproductive technologies, placing them in the wider context of the.
growing supremacy of technology in medicine.

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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HERS&LF N THE LABS AC}A!N

1 Source: Recycled images

ost 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 healthy
yies are attributed to the wonders of modern antenatal care, now
ighly ‘medicalized and technologized process. The new sophisti-
ited 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
n infertility programmes that promise the chance of conceiving
“naturally’. 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
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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. Pamarchy was seen to be fundamentally about the con-
trol of women’s bedlcs, espegxally their sexuality and fertility, by men.
Thxs view iocated wemeﬁ s oppressxon m thmr own bxology ami;f

and thus make sexual ﬁquahty possxbie . -

Since then, feminist analysis has not shared Firestone’s enthusiasm.
fer 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 working in
response to a great human need. We should be proud of them. The
infertile parents who have been helped are grateful to them. (Pfeffer,
987, p. 81)

{owever, all over the world, the use of human embryos in scientific
earch is becoming a major source of controversy. Governments are
aﬁzrprezssare to impose tighter regulation and define the limits of
_is permissible. Ethical and religious objections have been
ongly. voiced to the inexorable advance of science and technology
o the sacred realms of creation. The ‘right to life’ lobby calls for
slation to ban research in human embryology and the practice of
vitro fertilization. Just as they oppose abortion as an unnatural
wrierence with procreation, their concern is for the life and soul of
foetus. The intense public debate is centred around the question
which, if any, of the ’ipmc,egéures and experimental programmes
d be licensed and given resources.

In;Austrai:a, Europe and North America there is growing debate
ong feminists over the impact that these novel reproductive and
etic technologies will have on women’s lives. This is a very divisive
rea for feminists. Whereas abortion and contraception were about
hallenging the traditional definition of femininity which equated it
ith motherhood, by contrast these new technologies are about ful fill-
1g, rather than rejecting, the. traditional feminine role.

shared concern is that techniques such as in-vitro fertilization
oexist with a powerful ideology of motherhood. Many feminists
rgue that the in-vitro fertilization programme reinforces the defini-
on of motherhood as a biological imperative rather than a social
elanonsh;p As Christine Crowe (1987, p. 84) observes: ‘IVF does not
tre infertility; it provides (and for a few wornen only) an avenue to
iological motherhood through technological intervention’ It is a
hnological fix’ in the sense that it does not at any point address
e initial causes of infertility. Doctors and the media describe these
technologies as enhancing women’s ‘natural need’ to mother, and
fertile women as desperate. Much of the feminist discussion centres
n the notion of choice and whether the right to choose to have an
?ahcmon can be equated with the right to choose to have a child.* As
we shall see below, femmlst support for techniques such as in-vitro
fertilization is founded in the belief that these technologies increase
- .women’s choices and that women do indeed have the right to
- reproduce.
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Reproductive Technology as Patriarchal Domination

Most vocal in their opgosxtmn to the development and application {;ffg
‘gene:t;tc and reproductive engineering are a group of radical feminist
who in 1984 formed FINRRAGE (Feminist International Networkn
Resistance to Reproductive and Genetic Engineering). Represented
authors such as Gena Corea (1985), Jalna Hanmer (1985), Renatci
Klein (1985), Maria Mies (1987) and Robyn Rowland (1985), they sce
the dcvelopment of reproductive technologzes as a form of patriarc
explmtanon of women’s bodies. '

‘Whereas Firestone:saw women’s reproductive role as the source 0
their ‘'oppression, FINRRAGE writers want to reclaim the experien ‘
of motherhood as the foundation of women’s identity. For, as Roby;
Rowland (1985, p.78) expres:ses it:“‘the ‘qualities of mothermg
maternal thinking stand in opposxtlon to the destructive, violent an
self-aggrandizing characteristics of men.” The previously celebrat
technological potential for'the’ complete separatwn of repmductm
from’ sexuahty is'now seen as an ‘attack on women. Radical feminis
theory sees these techmques as an attempt to approprxate the repm
ductive capacities -which- have' been, in the past, women’s umqa
source of power. It is about removing ‘thelast woman-centred preces
from us’. For Jalna'Hanmer (1985, p. IGS), “The dominant mode o
[patriarchal] control-is changmg ‘hands’ from the ;ndmduai male
through- marrlage ‘to ‘men‘as a social category, through science and'
technology . Thelocus of control and’ struggle is shifting from sex» -
uahty to reproducnon and childcare, i.e. motherhood.” '

“For this group of feminists, who have ‘criticized the ways in which
patnarchai society: has-ignored or sanctioned sexual and domestic vio-
lence against wcmen, the new’ reproducnve and gene technniogles are
‘vaelence agmnst women in’ yet another form’. *Genet;c and reproduc—
tive engmeenng is'another attempt to end self-determmatmn Over our
bodies’. According to this theory; techmques such as’ m~vﬁre fernh-
zation, egg dcnatsen, sex predetermmaﬂen and’ embryo evaluatxon
offer a powerful means of social control because they will become
standard ‘practice. Just as other obstetric procedures were first intro-
duced for “high risk’ cases and are now used routinely on most birthing
women, these authors fear that the new techniques will eventuaily be
used on a large proportion of the female population.

FINRRAGE sees reproductive technologies as inextricably linked
with genetic engineering and eugenics. It is techniques such as in-vitro
fertilization which provide researchers with the embryos on which to
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o scientific research. A parallel is drawn between the way in which
>n have been increasingly controlling the reproduction of animals

mprove their stock by experimenting on them, and the extension
his 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-
ction of human beings. " |
e most powerful statement of this is Gena Corea’s image of ‘the
oductive brothel’ which extrapolates from the way animals are
used like 'machines to breed, to a future in which women will
me professional breeders, ‘the mother machine’ at men’s com-
d..Some writers argue that these techniques will actually replace
ral reproduction, guaranteeing the fabrication of genetically-
ect-babies. According to this futuristic dystopia, men will achieve
nate control of human. creation and women will be redundant.
any feminists have explained the patriarchal desire for control
reproduction in. psychoanalytzc or psychological terms, asso-
ng it with- male fear of female procreativity and the quest for
mortality. The potential of this technology to disconnect the foetus
om:a-woman’s body is seen as a specific form of the ancient mascu-
impulse ‘to confine and limit and curb the creativity and poten-
7 polluting power of female gmcreatmn (Oakley, 1976, p. 57), in
t, male womb envy. Embedded in this approach, and most
cit-in the work of Maria Mies, -is a conception -of science and
1ology as intrinsically - patriarchal. FINRRAGE states that they
t a-new feminist science based on ‘a non-exploitative relationship
reen nature and ourselves’. Clearly, feminist philosophical theo-
g -about the masculinist character of scientific objectivity and
ionality is being heavily drawn on in current debates about repro-
ive technologies.
Miesargues-that it makes absolutely no difference whether it is
omen-ormen who apply and.control this technology; this technology
trinsically an instrument of domination, ‘a new stage in the
patriarchal war ‘against women’. Technology is not neutral but is
vays based on-‘exploitation of and domination over nature, exploi-
ion and subjection of women, exploitation and oppression of other
“les {1987,p. 37). Mies argues that this is the very logic of the
tural sciences and its model is the machine. For her the method of
technical progress is the violent destruction of natural links between
living organisms, the dissection and analysis of these organisms down
to their smallest elements, in order to reassemble them, according
to the plans of the male engineers, as machines. The goal of the
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enterprise is to become independent of the ‘moods’ of nature and-of
the women out of whom life still comes. Reproductive and genetic.
technologies are about. ccnquermg the ‘last frontier of men
demmanon over:nature. :

Reproduc#fve‘ Technology as Neutral

Rather than seeing reproductive technologies as a sustained attack o
women,. -another group of feminist commentators emphasize 'tk
ambivalent effects that reproductive technologies have on the lives
women. According to:Michelle Stanworth (1987, p.3), a blank
rejection of these innovations is inadequate as many of them ‘offi
indispensable resources upon which women seek to draw accordin
to their circumstances’. These new technologies are seen as having:
potential to empower, as- ‘well as to disempower, women and tk
discussion is couched in terms of ‘the: costs and the benefits’.

~These - authors -argue that. the women’s movement has large}
;gnered the: probicms ofinfertility and treated women who pammpa
in these high-tech research programmes as ‘blinded by science’ and :
passive victims of pronatal conditioning. Accerd;ng to-them, most
the :authors-associated with FINRRAGE :fail to eonszder ‘women ;
active agents who ‘have generated -demands for such technalogl
because of their amhcnm desire to bear children. As a result, femini:
opposition:to these technoic;gzes hasa tendency to ‘confuse masculi
rhetoric :and fantasies ' with actual ‘power. relations, . thereby sub
mergmg ‘women’s ‘own . response to reproductxvc situations in: the
dominant (and victimizing) ‘masculine text’ (Petchesky, 1987, p.71
Reproductxve technalogles may be ‘the only opportunity: infertile
women have to fulfil this need and therefcre we should support the:r‘
nght of reproducnve choice’.

- This group of writers take issue with the radical femxmst view that
techneiogies in . themselves ‘have  patriarchal pohucai properties:
Instead, they problemat;za the institutional setting: in ‘which: these
medmalftechmca! procedures . occur. ~Whereas, the FINRRAGE
authors are against these innovations because they inevitably dis-
empower women, according to: Rosalind Pollack Petchesky, ‘we need
to ‘separate the. power relations within which reproductive techno-
logies . . . are applied fromthe technologies themselves’ (1987, p. 79).
Similarly, for Michelle Stanworth, the problem is not technology but
the way‘these technologies draw their meaning from the cultural and
political climate in which they are embedded’ (1987, p.26).

The feminist debate about the new reproductive technologies
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wed here is a relatively recent one and, as a result, it is charac-
d by more sensitivity to ‘the politics of difference’ than some of
lier feminist literature. There is now a much clearer realization
ender, that what it is to be a woman, is experienced everywhere
:such mediations as sexual orientation, age, race, class, his-
1 colonialism.' The recognition that new technologies may
ery different implications for Third World and First World
en, within and betwecn countries, is a strength of much of the

m;h as Depo~Pravera, as. well ‘as hazardous cxpenmems, have
‘ pamcniarly targeted at. coioured women.

'ng :ts hkely to mﬂnem:e the defimtmn of a ‘genetic defect’ and
nay: have implications for the way disability is seen in society.
ﬁsaarch such -as Wendy: Farrant’s (1985) shows that the medical
agﬁment of prenatal screening in Britain has taken the form of
ing. women’s consent for termination as a condition for being
ed-the.amniocentesis test. In this context, these techniques are
L gopulamon control rather than about enabling women to make
1ore informed choices about reproduction.
ereis broad agreement among feminists about these dangers. For
se feminists: who dispute the FINRRAGE analysis, these dangers
seen not as.a function of the technologies themselves, but of their
. This position is summed up by Stanworth (1987, p. 15), when
e says that these technologies have been ‘a double-edged sword. On

¢ one hand, they have offered women a greater technical possibility
oy decide if, when and under what conditions to have children; on the
ther, the domination of so much reproductive technology by the
edical profession and the state has enabled others to have an even
ater- capacity to exert control over women’s lives’. From this
spective, . therefore, the feminist critique of reproductive techno-
logies goes no further than demanding access to knowledge and
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resources so that women are able ‘to shape the experience of repro—
duction according to their own definitions’.
~An aspect of the politics of reproductive technology left out by thxsf
account is that the technologies redefine what counts as illness. ‘Infer-
tility’ now becomes not a biological state to which the woman must:
adapt her life, but a:medical condition - a problem capable of techno-
logical intervention. The very existence of the technologies changes
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: remfarce the mternahzatmn of that' raie fm' eaﬁh;
woman. i, , : X
_Indeed, the- emphasw piaced on women’s: nght to use: these techne«j
icgles 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.’ =
‘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 dxsrupnve
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 on'the
sexual -politics in which the new reproductive technologies are
embedded, they pay insufficient attention to the technology-itself.‘In
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opting, implicitly or explicitly, the use/abuse model of technology,
fail to appreciate the extent to which technologies have political
ities. This is where the strength of the FINRRAGE analysis lies.
y view, FINRRAGE are right to argue that gender relations have
‘oundly structured the form of reproductive technologies that
become ava;lable
y make this claim however one does not need to conceptualize it
erms of a monolithic male conspiracy. As Langdon Winner (1980,
25) has said: ‘to recognize the political dimensions in the shapes
chnology does not require that we look for conscious conspiracies
alicious intentions’. Nor does it imply that men are a homo-
ous group.’ While it is evident that all the stages in the career of
edical technology, from its inception and development, through
asohdation as part ef reutme pracnce, area senes af interlockmg
e«m;ddi&-class professmm!s A:@he dmsxon of labour that pmduces
deploys the reproductive technaingxes is both sexual and profes-
nal: women are the patients; while the obstetricians, gynaeco-
gists; molecular biologists and embryologists are men.
f we regard technology as neutral but subject to abuse we will be
nded to the consequences of artefacts being designed and developed
particular ways. To make sense of reproductive technology we need
examine the social and economic forces that drive research forward
at inhibit:more progressive developments. Throughout this book
ave argued that certain kinds of technologyare inextricably linked
particular: institutionalized: patterns of power and authority, and
 case of reproductive ‘technologies is no exception. Men’s appro-
ation of technology here, as in the-other areas we have examined,
- been :decisive in- attempts to create and maintain control over
men. This can best be demonstrated by looking at the emergence
specific technologies and how they: figure in the historical estab-
izshment of maie hegemany in' Western medicine.

ba Mediculizution and Mechanizaﬁon of Childbirth

hvered mfo Men 's Hands

major facns of fennmst historians of mechcme has been to docu-
1ent the central role of women healers and midwives before the rise
modern medicine. Up until the close of the seventeenth century
ttendance on childbirth had always been the preserve of women,
_ traditionally 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 eighteenth century a bitter and
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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2 Obstetric forceps as ‘artificial hands’
© Source: William Smellie, A Sett of Anatomical Tables, 1754, plate 16.

midwifery pivoted around the use of instruments such as obstetric
forceps: ‘the doctors’ practice of midwifery was becoming distinguish-
le by its very technical aspect’ (Faulkner, 1985, p. 93). Young male
midwives were often incompetent and frequently used instruments
unnecessarily to hasten the birth and save their time, often damaging
the mother and killing the child. The misuse of instruments was still
common enough to attract the following criticism from a leading
medical practitioner, a James Blundell of Guy’s Hospital, who wrote
n 1834 that some men seemed to suffer from ‘a sort of instinctive
impulse to put the level and the forceps into the vagina’ (Donnison,
1977, p. 50). Thus technical intervention rapidly became the hallmark
of male medical practice.

“This is not to say that birthing women were necessarily hostile to
increased technical intervention. In the early decades of this century
there was considerable feminist agitation in favour of the use of
anaesthesia during labour, which male physicians were then opposing.
Women took up the cause of drug-induced ‘twilight sleep’ because
- they saw it as ‘the newest and finest technique available’ to relieve the
“acute pain of childbirth. Physicians’ objections to its use took various
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forms but ultimately they were defending their professional preroga-
tive to determine the patient’s treatment. As Judith Walzer Leavitt
shows, this episode is a good example of the complexity of arguments
about control. The doctors were resisting a process that would hav;
reinforced their control over childbirth and the women were demand
ing the right to be unconscious during delivery! Although the twilight
sleep movement was motivated by a desire to increase women’s control.
over the bxrthmg process, it paradoxically ‘helped change the defmp:fﬁ
tion of birthing from a natural home event, as it was in the nineteenth
century, to an illness requiring hospitalization and physician atten
dance’ (1986, p. 140).

. Nowadays, in Western societies, childbirth is generally experzenced
in hospital and is associated with increased and routine technologica
intervention. Under the aegis of the predominantly male medical pro
,fessxon, the trend has been towards the routine use of anaesthesia, th
common resort to forceps, the standard practice of episiotomy, an
the -increase in births artificially induced as well as Caesarian sec
,tion&é Per}laps the most vivid image of women’s treatment is ‘th
rack-like dehvery bed on which a mother is strapped, flat on her bac
with her legs in stirrups, in a position which might have bee
deliberately designed to make her own efforts to bear a child as inef
fectual as possible’ (Donnison, 1977, p. 198). A number of feminist;;'iﬁ%
authors, including Ann Oakley, have argued that this medical
‘management’ of pregnancy and childbirth by a powerful professional -
male elite has reduced women to the status of reproductive objects; -
engendering adverse emotional experiences for childbearing women.
Contemporary feminists have been particularly critical of the extent
to which birth has been transformed from a-natural process into a
pathological one.

Until fairly recently it was generally assumed that maternal and
neonatal deaths were reduced as a direct result of the increased pro- -
portion of hospital confinements and the application of technology
in pregnancy, labour and birth. This belief explains women’s apparent
tolerance for a system that some have argued has transformed birth
into a passive and alienating experience. It is now widely acknow-
ledged however that in many, if not in most, cases, massive techno-
logical intervention in childbirth is unnecessary. With the exception
of risky births and women who need Caesarian sections, such inter-
vention is not a biological necessity; rather, it reflects the structure
of power and decision making within obstetrical situations.

Recent sociological and medical literature has been reevaluating the
contribution of medical technology to the health of mothers and
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ies, in comparison with social factors such as the standard of
rition and sanitation. As Jill Rakusen and Nick Davidson (1982,
152) put it: “The single most significant contsibution to a cut in the
ath and handicap rate among newborn babies would be a com-
prehensive anti-poverty programme’.” Indeed, the women whose
welfare might be most enhanced by these medical technologies have
t.access to them.
he strength of the feminist critique of professional medical care
ot-only its dissection of medical-technological treatments but its
lysis of the way scientific and medical knowledge is itself gendered.
understand the medical treatment of birth, it is important to
ignize that in the development of Western thought and medicine,
body came to be regarded as a machine. The Cartesian model of
body as a machine and the physician as technician or mechanic
erged in the seventeenth century and was integral to the develop-
t-of the biomedical sciences: This mechanical metaphor continues
ominate modern medical practice and underlies the propensity to
ly technology and to see surgery as the appropriate cure.
s.I noted in chapter 1, gender symbolism and representations of
xual difference were central to the scientific and medical texts of the
hteenth and nineteenth centuries. In contrast to the male norm,
omen’s bodies were depicted: as frail and prone to physical and
ental disease, the prime objects of medical intervention. Ludi
rdanova’s recent book Sexual Visions contains fascinating material
he depiction of the differences between women and men in the
omedical sciences between the eighteenth and twentieth centuries.
1ese sciences were associated with the idea of the unveiling of nature,
and woman, as the personification of nature and ‘the other’, was thus
; appropriate corpse for the male practice of anatomy. (Although
a,magery of women’s bodies was predominant, the unveiling of ‘other-
ness” also took a racial form.) Jordanova argues that gender is still
‘acentral medical metaphor and by examining advertisements in a con-
‘temporary medical magazine she explores the ways in which illnesses
.are visually tagged as ‘male’ or ‘female’. ‘Depression, anxiety, sleep-
'Iessness and migraine are likely to be associated with women, while
sorders that can inhibit full movement and strenuous sporting.
ivities are associated, metaphorically, with masculinity.’ (1989 ;

The language of the biomedical sciences today is no less: suffﬁseé
~with implicit assumptions about and imagery of sexual differen
Through a detailed comparison of medical writings on the fe,l,
_reproductive system with those on the male equivalent; Emily M
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(1987) found that the cultural grammar was radically dzstmct.;
Whereas the dominant metaphors used of the female system are
negative and demeaning to women, by contrast those used of the male
system suggested power and positive qualities, The images contameé
in medical descriptiaﬁs of menstruation and menopause are charac
tensncaliy in terms of  failed producuen, breakdown and decag
sperm is depicted as ‘amazing ... in its sheer magnitude’.t I
obstetric literamre the uterus is regarded as the machine that;

managed by the doctor‘ Even in the act of conceptmn the languaggg
of medicine assigns a passive role to women and an active role to thezgf
male./Propelled by a powerful tail, sperm, that ‘nuclear war-head of
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 problems, has
consequences both in the rate and kind of technological intervention.
This is exemplified in the differential treatment of reproductive:
disorders in women and men. Infertility treatment is primarily aime
at: women and male infertility is hardly-visible or even acknowledged
‘Unlike the female reproductive system, which is served by gynaeco-
logy, there is no medical specialty for the male reproductive system’
(Pfeffer, 1985, p. 35). Far from being a sign of neglect, this is symp-
tomatic of the medical profession’s refusal to see the male repro-
ductive system as defective. i

Much medical technology has no doubt been of physzcai benefxt togzi
women, particularly in‘terms of pain relief, and this has been under-
emphasized in the feminist literature, which is highly critical .of
modern, hospital-based obstetric practices. This view equates the
increase in technological intervention with a corresponding loss of
women’s power and .control over a dehumanized birth process. The '
history of ‘reproductive technology is: thus seen: in terms of the -
oppression of women by science and medicine. Modern practices are ~
compared unfavourably with explicit or implicit conceptions of what
childbirth was like in earlier periods or in primitive societies. It is
presumed or asserted that until the advent of male medical control, -
childbirth was a safe, non-alienating and purely ‘natural’ physio-
logical process; that women midwives and relatives attended in a sym-
pathetic and supportive role. L,

However, as Sally Macintyre (1977 p. 18) pomts out: ‘Chiidbirth _
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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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-
th to women’s ‘natural’ ways begs the question. The issue is not

‘childbirth was or would be like for women without the controls
sed 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.

nology and Professionalization

-all professions, claiming expert technical knowledge has been
ured.as a way of legitimating specialization. The unequal power
ions between medical practitioners and their female patients are
d-on a combination of -factors, predominantly those of profes-
nal qualification and genderi©Oakley argues that the technological
perative 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
zgest-that the addition of any new technology generates an increase
iurther use by its very existence, and this in turn generates still more
hnﬁlogy.

ere are a number of mterlockmg socio-economic factors which
erate the.development and use of medical technologies before their
ppropriateness and efficiency are determined, even before the
yunds for their: increased use are established (McKinlay, 1981).
hat-are the dynamics of this process in accounting for the massive
expansion of medical machinery? Technology is central to claims of
fessionalism. and this has two important related aspects: having
werin the doctor-patient relationship and having power within the
fession. Let us turn to the doctor-patient relationship first.

e professional hierarchy means that doctors are regarded as
serts ' who: possess technical knowledge and skill that lay people
n’t have. The doctor-patient relationship is also often a class one,
with a meeting between a middle-class, highly educated professional
d a working-class patient. As well as being gendered, the rela-
1ship is often characterized by racial inequalities. Technology plays
major role in consolidating this distancing of the doctor from a
sessarily passive patient, leading to the dehumanization of health
care. The growing supremacy of technology in contemporary medical
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practice is not by any means confined to obstetrics, and both mal
and female patients find it an alienating experience. '
In modern Western medicine, technological advances have trz
formed the methods of diagnosing iliness, and these new meth
have in turn altered the relationship between physician and patie
The ubiquitous stethoscope has its origins in the doctor’s wish to:
the patient at a distance, overlaid with: the requirements of mod
as between men and ' women. According to the apocryphal story,
stethoscope was invented in 1816 by Laennec, during the examinat
of a young woman who had a baffling heart disorder. Restrained
the patient’s youth and sex from placing his ear to her heart he recall
that-sound travelled through solid bodies. From rolling some sh
of paper into a cylinder on this occasion he went on to construct:
first wooden stethoscope (Reiser, 1978, p.25). The human ear
supplanted by the stethoscope not because of any technical defxczen :
but because of prevailing social mores.!®
‘Broadly speaking, since the nineteenth century there have beek
three. stages in-the historical development of the methods used
diagnose illness. Physicians have moved ‘from direct communicatio;
with ' their -patients’ experiences, based upon a verbal technique o
information gathering, to direct connection with the patients’ bodit
through techniques of physical examination, to indirect connectio
with both the experience -and bodies of their patients throug
machines and technical experts’ (Reiser, 1978, p. 227). :
During the course of the twentieth century doctors have increas
ingly come to rely ontechnologically generated evidence at the
expense of physical examination and history-taking. Machines inexor
ably direct the attention of both the doctor and the patient away fro
experiential or ‘subjective’ factors and towards the measurable aspect
of illness. Moreover, Reiser argues that many of the modern diag
nostic machines which have supplanted the more traditional manua
methods and simple instruments are of little real value. The fact tha
they are so commonly used is not an indication of the reliability o
the ‘objective’ evidence they produce but rather a result of doctors’
insecurity and corresponding dependence on them. The skills involved.
in medicine may actually be declining as a result of this overdepen- -
dence on technology as doctors become less willing to make indepen-
dent clinical 3udgements based upon their own abilities and
experience.
Obstetrics is a special case because the patients are umformly
women, they are generally not ill, and it is clearly an area where male
doctors can have no personal experience of the ‘condition’ being
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'e,,argues that technoiogy is particularly attractive to 0bstetr1~
because techniques such as the stethoscope and foetal monitor-
able male doctors to claim to know more about women’s bodies
the women themselves.

ce the technology is available women as patients may well want
ect high-technology treatment. This does not make women the
victims of reproductive technologies and the male doctors who
iem.: Within limits, women who are already advantaged in the
tructure may even experience ‘a sense of greater control and
mpowerment than they would have if left to “traditional”
ods or “nature” (Petchesky, 1987, p. 72).

owever, the toutine use of ultrasound imaging in pregnancy
nues despite scepticism as to its medical benefits. Indeed the basic
ique of ultrasound was not designed for obstetric purposes at all.
igins date from attemptsito detect submarines through sound-
. during the First World War. The subsequent development of
ound as a medical technology was as an offsheot of a major
rch project on acoustics at MIT financed by the US Navy (Yoxen,
»' The concentration on pregnancy came several years after its use
ther-clinical diagnostic fields and the interest in foetal abnormality
rates-of growth, with which it is now mainly associated, came even
. The procedure serves to discredit and then displace women’s
experience of the progress .of the foetus in favour of scientific
n the monitor. Some feminist critics fear that these techniques
En.women - -into mere spectators of their own medically-managed
ﬁgnancy ‘As such they represent the ultimate appropriation by men
women’s knowledge and expertise.

ithin Western medicine, the high technology activities are not
a key to power at the level of doctor-patient relations, but also
power within the profession. Status, money and professional
aim within the medical profession are distributed according to
the 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,
veen hospitals, and between individuals. ‘Medical specialization
;df;fechnolegical innovation have a special feature: they are parallel
d interactive. Medical specialization leads to technological innova::
ion;- then, as a given technology is used, physicians and industri
designers collaborate to improve it. As.it is defined, that process leac
to-ever more specialization and associated work and pmseé
~(Fagerhaugh et al., 1987, pp. 7-8). 58y
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The evolution of the new techniques of in-vitro fertilization and
embryo transfer illustrate this process. On the face of it, the curren
enthusiasm for the new techniques seems curious. After all, in-vitr
fertilization and embryo transfer have proceeded without much f
ther work on establishing causes of infertility or improving othe
treatments. Given their low success rate, and the level of physical
danger and psychological distress that accompany these new repro-
ductive technologies, why the current concentration on in-vitr
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 faxluf
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 the
origination of these procedures and techniques. We might ask, with
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, o
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.o
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 development
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 weilf}‘f
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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erests of the vast biotechnology industry are particularly influen-
Much has been written about the ‘new medical-industrial com-

d the way in which resources are systematically channelled into
itable areas that often have no connection with satisfying human
s. There is as yet little detailed information about the financial
ts of medical biotechnology corporations in the development
new reproductive technologies. Furthermore the potential com-
cial-applications of the products are as yet unclear, at least to the
ral public.'! What is clear is that the needs of infertile women
.only a small part in the research agenda envisaged. Embryos are
ique source of information about human genetics, embryonic
lopment and foetal growth. As Professor Robert Winston, of the
mersmith Hospital, West London, explained: ‘We think that
ro fertilization is merely the first step. In the long term the
ryo 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

By March 1989, male embryos had been distinguished from female
ibryos within days of conception. The potential for genetic screen-
1s,now immense and with it the possibility for gene transplant
xperiments, known as ‘gene therapy’. The ultimate aim, which has
cted vast research funding in North America, Europe and Japan
unravel all the instructions contained in the human genetic code.
Some commentators have likened the scope of the biotechnology
lution to that of the microelectronic revolution, seeing it as the
technology-based phase of capitalist development.’? Already we
ee that the human body is caught up in commerce in new ways,
h human organs such as kidneys, eyeballs, frozen foetuses and
metes being traded on the international market. Whatever one’s
sition on the ethics of embryo research it is clear that it is always
structured by relations of exploitation based on race, class and gender.
traffic in Korean foetuses for American military research into
biological warfare is a case in point.

Although women are the prime targets of medical experimentation,
sroductive technology cannot be analysed in terms of a patriarchal
conspiracy. Instead a complex web of interests has been woven here -
se of professional and capitalist interests overlaid with gender. It
s‘more specifically to the operation of gender divisions that we now
urn. The next section will examine the dynamics of a technology less
ecent and better documented than those referred to above. Nowhere
. -are sexual relations more profoundly formative of a set of techne-
“logies than in the sphere of contraception. S
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The Sexual Relations of Contraceptive Tschnology

The perspectives from which most histories of fertility control are
written are redolent of technological determinism. The convenuonai
view shared by historians and demographers is that in pre-mdustnai;
societies women were the victims of their own fecundity.” There is
a tendency to look back from our current ‘Pill Era’ and regard blrth
control as a nineteenth-century invention, representing the triumph ef
the progressive forces of technology over ignorance and pre,}udzceg
The Pill, a technical invention, is credited with enabling women for
the first time to control their fertility, and the massive social changes
for women that accompanied its introduction are attributed to it:!

It is assumed that earlier generations were prevented from prac
tising birth control because they lacked the necessary technology
Many accounts of the history of birth control begin with the inventio
of the condom, arguing that it was only in the nineteenth century wit
the manufacture of rubber devices that effective contraception was
made possible (McLaren, 1984, p. 5). On closer analysis it is apparent
that the extent and openness with which birth control is practised, an
the form it takes, is as much dependent on a society’s attitude to sex
children and the status of women, as it is on effective technology. ‘For
the use of birth control requires a morality that permits the separatxoni}ig
of sexual intercourse from procreation, and is related to the extent
to which women are valued for roles other than those of wife an
mother’ (Greenwood and King, 1981, p. 169)." Birth control has
always been a matter of social and political acceptability rather than
of medicine 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 (197’?} :
argues that social institutions and cultural values, rather than medical
or technical considerations, have shaped modern contraceptive tech-
nology. Like most feminists, Gordon began with the premise that
birth control 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 contraception
developed 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 the sexes and in the economic organization of society. Ed

The 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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rth-control technology came to us with modern medicine. This is far
om the truth, as modern medicine did almost nothing, until the last
nty years, to improve on birth control devices that were literally
ore than a millennium old’ (Gordon, 1977, p. 25). In fact, most of
present methods have had precursors in societies far less techno-
cally sophisticated than ours. There is evidence from old medical
s and from anthropological studies that women have almost uni-
ally sought to control their fertility. Far from being invented by
atists or doctors, effective forms of birth control were devised and
inistered by women in nearly all ancient societies. |
eproductive knowledge and practice has always been part of
nen’s folklore and culture. The relatively recent establishment of
male hegemony in medicine has obscured the existence of earlier
hods that were more under women’s control. Traditionally, know-
dge about techniques for:birth-control, like remedies for other com-
nts, was developed and practised by wisewomen and midwives and
anded down from generation to generation. A wide array of birth-
trol techniques were practised in the ancient world and in modern
ndustrial societies including magic, herbal potions, infanticide,
ortion, coitus interruptus, vaginal sponges, douches, and pessaries.
ot only did these techniques vary in their effectiveness, but they
dvery 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
cely to be used co-operatively. The point that needs to be emphasized
that women and men might have conflicting concerns and goals in
ind when contemplating fertility control and these are reflected in
different techniques available. We will return to this point later.
Gordon argues that it is only by looking at this heritage of birth
ntrol customs that we can comprehend the emergence of the birth
ntrol movement, for that movement took its strength from women’s
;fc;ierstandiag that traditional methods of fertility control were being
ppressed. In particular, while abortion had hitherto been the subject
oral controversy, it was not until the nineteenth century that it
actually criminalized. These abortion laws were intended to elimi-
te doctors’ rivals such as midwives and to undermine traditional
rms of reproductive control. The result of the medical and legal
tervention in this crucial form of birth control was a decline in
women’s ability to effectively limit their pregnancies. What was new
in the nineteenth century, then, was not the technology to control fer-
tility but the emergence of a political movement that campaigned | fer
the right to use contraception. ,
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However, reproductive self-determination for women was no
primary catalyst of the birth control-movement. Equaﬁy impe
were the populationist movements inspired by Maltbuszan
which sought gopuiatwn ‘control as the cure for: poverty. .

Dnrmg the twentieth century, contraception and to-a less&r
abortion have become’ respectabie and largely regulated
medical ‘profession. ‘However the influence of mpuiaﬂamc.
sdee}egy is still central to modern birth wntml programmes. Sin
19563, bxtth prevennon has ‘become a major international inc
and it is linked with the politics of state intervention in pa"
planmag Papuiat;omst ideology not -scientific discovery
catalyst for the major financial investment in research o
prcvemmn methods -and, according to Elkie Newman (
influenced: the 'specific techniques which-have become available
technologwa}; prerequisites for the development of an oral hormo
contraceptive had-existed by 1938 but popular morality an‘
natghs’ policies delayed its development until the late 1950s. .
mg to Newman, ‘it 'was the sudden and popular fear of a wi

aswn whxch legmmated work on the Pill and resu

abie 10: s:haese from amtmg, say, ten dzf ferent km&s of bamer met
or perhaps a. range of ‘morning-after’ ‘methods. Instead, our ‘opti
are confined to essentially two barrier methods; the various hormo
metheds, a few TUDs and:abertion techniques, and a smai
mcreasmg numbﬁr of stenhzaﬁeﬁ techniques’ (Newman, 1985, p.
" Although the Pill is the most reliable method of cautraee;mﬁ
is associated with .dangerous health risks and side effects for wom
Newartheiess doctors favour:the: Pill because it helps to avoi
cthzcﬁi dﬁemmas of dealing’ with unwanted pregnancy: -and abor 3
and it requ'cs a:minimum of time and skill while keeping contra
tion: ﬁrmly under their control. From the doctor’s point of view,
fact: that. this. method does ‘not require:many. visitsto the clinic,
does not need to be explained at great length to the patient are addi
tional advantagcs It is also important not to underestimate the mgmf”
cance of the Pill’s profitability. It is economical to produce an
market and needs to be takendaily, thus generating vast proﬁts f" I
the pharmaceutical industry that supplies it. L
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from the corporate interests involved, most of the research
-al contraceptive methods is done by men on techniques for
men. Interestingly, the incentive for the development of the
ot birth control but rather men’s need for protection
ereal disease. Given that women and men have different
muai bchavmur, might not these differences be reflected
ign of .contraceptive technologies? Indeed, Pollack (1985,

gues that these technologies ‘are developed from a patriarchal
semphasizing the sexual .enjoyment -of men and under-
1g. the costs to women. Male sexual pleasure is the most
actor: ‘taken mto account in the methods which become
and in the ways in which contraceptives are used’.

men prefer methods that ‘interfere’ least with their expe-
sex, even at the expense of women’s health and enjoymcnt

nee: ef hetﬁrosexual men to e;ther wear ccndams (even i in

eeimgs over ,thc,,medlcai nsks wemen are taking. ‘While some
echniques for :men have been developed, the dangerous
end to be played .down far less than is the case with female
1 #In fact men have been very reluctant to volunteer for
ments - with male methods of :any kind, just as they have been
lly reluctant to be sterilized. The World Health Organization
‘decided not 1o put. much money into research on male
he. fumre they simply cannot persuade enough men to
,{Newman 1985, pp. 141-2).

Pill is also the technology favoared by women. As women still
h& prime responsxbxkty for pregnancy, the Pill is chosen for its
egree-of protection and for the control that women can exercise
s use.. Many women feel uneasy about touching parts of their
bodies ‘and: this is often linked to their anxieties about sexual
ity Using this method does not involve touching one’s genitals,

ot require -male cooperation or even knowledge, and it allows
pontaneous’ ‘sex. The Pill ‘has the additional ‘psychological
tage of separatmg contraception from sexual activity, both in
_‘*anatom:caﬂy Tt does not mterfere with what is considered
"‘ormal romantic heterosexual sex, that is, for men to be lustful
ertive and for women merely to surrender. By comparison, the
g of caps. or dxaphragms does require some skill, and to use it
has to admnt 10 a man and to oneself that one is planning to have

the - defimtmn Qf- .sexual_ actmty as heterosexual intercourse
nvolving penetration provides the context in which contraceptives are
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researched, developed, distributed and used. Contraceptive methods
are designed to fit in with male-defined sex. Freed from the respon-
sibility and the practices involved in using the sheath or withdraw
men have been able to concentrate more on their enjoyment of s
For women too the Pill has meant more effective birth control whi
in turn has been translated into more possibilities of sexual pleasu
for women. However, women’s increased sexual independence
been ata high health cost. If the gains for women outweigh their losses
it is because of the achievements of the women’s movement and:n
the technology per se. The Pill has not brought about women’s libe;
tion; women have-gained control over their lives through somal
political mobilization.

The purpose of this section has been to suggest that sexual rela‘u{m
in combination with population policies and market forces ha
shaped contraceptive technology. And, in turn, the design or form
the technology-has been crucial to its use. In-order to understand w
particular-technologies have the effects they do, this chapter has pr
vided an account of the context in which reproductive technolog
have developed and diffused. We have seen the role that technolog;
has had in the medicalization and mechanization of medicine
general and in the area of human reproduction in particular. Wh
the overall-effect of this has been the masculinization of an area that
was previously a women’s sphere, women who are already.advantag
in society have been in a position to benefit from recent reproducti
techniques. In this area as elsewhere, technologies operatc thhm '»
reinforce pre-existing social inequalities.

NOTES

1 See Stanworth (1987, pp. 10-11) for a categorization of the variou
technologies that are grouped under the term ‘reproductive technologies’

2 As Michelle Stanworth pointed out to me, the pro-interventionist po

tion is also endorsed by the historian Edward Shorter (1983) who shar.
with Firestone a belief that women are the victims of their bodies a
that twentieth-century medical technology has released them tobeeq
to men.

3 According to a recent estimate (Rowiand 1988), the success rate
in-vitro fertilization schemes is only about 10 per cent.

4 Of course, the belief that the maternal instinct is normal does not appl
to single women or to lesbians. The Warnock Committee in Britair
(set up to advise the UK Government on reproductive technologies’
for example recommended restricting such techniques as in-vitro
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<. fertilization, egg donation, embryo donation and artificial insemination
to stable, cohabiting heterosexual couples.

I would like to draw the reader’s attention to McNexi et al. (1990) which
does locate reproductive technologies within the so::::oiogy of techno-
dogy. Thecollection only came into my hands as this book went to press.
‘Feminists have also been concerned to expose the increase in hyste-
ectomy, 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
'.fof the self, women also resist. By analysing the different speech women
se according to their class and race, Martin provides examples of how.
women generate their own more self-respecting meanings for menstrua-
tion, menopause, and birth. Interestingly she discovered that white
middle-class women were. far ~more likely to uncritically accept the
_hegemonic medical model of their bodies than working-class wemen,
:black or white.

"his 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’.

1t 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. -

n fact, Haraway (1985) and Yoxen (1986) argue that this biotechnology
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-
processmg systems that can be reprogrammed. ‘Thus our image of nature
~coming more and more to emphasise human intervention through a
ocess 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
schnological determinist to argue that the social benefits of the new-
found freedom of women in American soczety are, in large measure, the
:pmduct of technological innovation.’

‘That 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
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i6

17

~Merkin stated that the new contraceptive - the IPD - was a brea

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

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

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

The: IPD (intrapenile device) resembles a tiny folded umbrella which
is inserted through the head of the penis and pushed’into the scrott
with a plunger-like instrument. Occasionally there is perforation of t
scrotum but this is disregarded since it is known that the male has fe
nerve endings in this ‘area of his body. The underside of the umbre
contains a spermicidal jelly, hence the name ‘Umbrelly’. :

‘Experiments on 1,000 -white whales from the continental shelf (who
sexual apparatus is said to be closest to man’s) proved the umbrelly«
be 100 per cent effective in preventing productmn of sperm,
eminently satisfactory to the female whaie since it does not mterfere wi
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 the
device only two died of scrotal infection, only 20 experienced swelli
of the tissues. Three developed cancer of the testicles, and 13 were t
depressed to have an erection. She stated that common complaints
ranged from cramping and bleeding to acute abdominal pain. S
emphasized that these symptoms were merely indications that the man’s
body had not yet adjusted to the device. Hopefully the symptoms would
disappear within a year.

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




boﬂr«savmg or Enslavmg?

tm_ therein'the 1and of household work there are small industrial plants
’fch sit idle for the better part of every working day; there are
ensive pieces of highly mechanized equipment which only get used
p or ‘twice a- month; there are consumption units which weekly
le out to their ‘markets to buy 8 ounces of this nonperishable
uct and 12 ounces of that one. There are also workers who do not
j(zb dcscnpnons, time clocks, or even paychecks.
' - Cowan, From Virginia Dare to Virginia Slims

introduction of technology into the home has especially affected
en’s lives and the work that goes on in the household. Indeed,
bseen suggested that we should conceive of an industrial revo-
‘as having occurred in the home too, that ‘the change from the
ry tub to the ‘washing machine is no less profound than the
e from the hand loom to the power loom’ (Cowan, 1976,
).-Women’s unpaid work in the home, servicing men, children
others, has for a k)ng time been ‘seen by feminists as the key to
men’s oypressmn Relieving women of this burden has been a
pro,}ect of feminism. As in other spheres, considerable opti-
as attached to the possibility that technology may provide the
on to’ genéer inequality in the home.

f;e ‘the 1970s: housework has finally become the object of serious
demic study by hxstonans, sociologists and even a few economists.
was part of a general concern with the relationship between the
ging structures of industrial capitalism and the shaping of every-
fe within the household. The Sociology of Housework by Ann
cley published in 1974 marked an important break in treating
work as work within the framework of industrial sociology. In
yme year, Joann Vanek’s article on ‘Time Spent in Housework’
smpared the findings of the US time use studies of housework from
¢ 1920s to the late 1960s. She argued that the aggregate time spent
_on housework by full-time housewives had remained remarkably
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constant throughout the period, although there had been some red
tribution of time between individual tasks. Her surprising conclusic
that the introduction of domestic technology had practically no e
on the aggregate time spent on housework, soon becamé’: tha
doxy amongst feminists working in the area.

In recent years feminist scholars in North America, Britain
Australia have pmduced excellent material on the history of h
work and domestic technology.! Considerable attention has by
devoted to countering the myth that housework is the creation of
discontented housewives in that it ‘expands to fill the time availab
Feminists (commonly quoting Vanek’s data) have emphasized
women’s household tasks have not decreased with so-called ‘laboj
saving’ appliances. Much of this literature has pointed to the cont
dictions inherent in attempts to mechanize the home and standard
domestic production. Such attempts have foundered on the nature
housework - privatized, decentralized and labour-intensive. Thi
in the words of one writer on the subject, ‘substantial chang
household technology left the sex, hours, efficiency, and status o
household worker essentially unaltered’” (McGaw, 1982, p. 81
Illuminating as these historical works are, few of them have examin
the extent to which the technological changes described were the res
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 bee
analysed from a different perspective, by ‘post-industrial societ
theorists (Gershuny, 1983, 1985; Toffler, 1980), whose concern abou
‘de-mdustnahzanon has led some to see the household replacing
factory as the centre of social and economic life. Typically, the
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 technodog;
determinism play a central role in both this and feminist streams:o
thought. :

This chapter begins by lookmg at feminist matenal on th_
mechanization of housework and then considers the work of post
industrialists on the impact of technological innovation in the home, -
By way of challenge to these latter theorists, I go on to examine som
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.
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rialization of the Home and Creation of the

massive technological changes in the home, such as running
yas‘and:electric cookers, central heating, washing machines,
ators,“s‘zdo fsmdies show that household work in the indus-

' rawth of the market economy have progressively absorbed
§ the h@usehold’s mle in pmductwn Thc classic formulatxon

ation of children and the stabilization of the adult personality;
‘becomes mainly expressive or psychological, as compared with
instrumental male world of *real’ work. More generally, modern
nology is seen as having either eliminated or made less arduous
t ‘all women’s former household work, thus freeing women to
the labour force. To most commentators, the history of house-
is-the story of its elimination.

hough it is true that industrialization transformed households, the
‘changes in the pattern of household work during this period were
those that the traditional model predicts. Ruth Schwartz Cowan
983), in her celebrated American study of the development of house-
“technology between 1860 and 1960, argued exactly that.? For
r, the view that the household has passed from being a unit of
oduction to a unit of consumption, with the attendant assumption
it women have nothing:left to do at home, is grossly misleading.
ther, the processes by which the American home became indus-
lized were much ‘more complex and heterogeneous than this.
“owan provides the following explanations for the failure of the
dustrial revolution in the home’ to -ease or eliminate household
sks. Mechanization gave rise to a whole range of new tasks which,
hough not as physically demanding, were as time consuming as the
obs they had replaced. The loss of servants meant that even middle-
“class housewives had to do all the housework themselves. Further,
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althhough domestic technology did raise the productivity of housé?‘
work, it was accompanied by rising expectations of the housewif
role which generated more domestic work for women. Finall
mechanization has only had a limited effect on housework beca
it has taken place within the context of the privatized, single-fam
household. o
It is important to distinguish between different phases of ind
trialization that involved different technologies. Cowan characteri
twentieth-century technology as consisting of eight interlocking
systems: food, clothing, health care, transportation, water, gas, €l
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 t
consumption’ model. By the beginning of the twentieth century, ﬁa;
purchasing of processed foods and ready-made clothes instead: ¢
home production was becoming common. Somewhat later, the health
care system moved out of the household and into centralized institu
tions. These trends continued with increasing momentum during the
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, mai
order catalogues were widespread and most people did not spen
much time buying goods. With the advent of the motor car after thy
First World War, all this began to change. By 1930 the automo
had become the prime mode of transportation in the United States
Delivery services of all kinds began to disappear and the burden o
providing transportation shifted from the seller to the buyer (Strasser
1982). Meanwhile women gradually replaced men as the drivers-o
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 task
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 them
The purchasing of goods provides a classic example of a task that i
generally either ignored altogether or considered as ‘not work’, in spit
of the time, energy and skill required, and its essential role in th
national economy.
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n charting the historical development of the last four household
tems, water, gas, electricity, and petroleum, Cowan reveals further
deficiencies in the ‘production to consumption”model. These techno-
ical changes totally reorganized housework yet their impact was
biguous. On the one hand they radically increased the productivity
housewives: ‘modern technology enabled the American housewife
1950 to produce singlehandedly what her counterpart of 1850
ded a staff of three or four to produce; a middle-class standard
health and cleanliness’ (1983, p. 100). On the other hand, while
ninating much drudgery, modern labour-saving devices did not
uce the necessity for time-consuming labour (see figure 4.1). Thus
re is no simple cause and effect relation between the mechanization
homes and changes in the volume and nature of household work.

ndeed the disappearance of paid and unpaid servants (unmarried
'ﬁghters, maiden aunts; grandparents and children fall into the latter
egory) as household workers, and the imposition of the entire job
the housewife herself, was arguably the most significant change.

¢ proportion of servants to households in America dropped from
rvant to every 15 households in 1900, down to 1 to 42 in 1950
ywan, 1983, p.99). Most of this shrinkage took place during the
0s. The disappearance of domestic servants stimulated the
chanization of homes, which in turn may have hastened the dis-
appearance of servants (see figure4.2).

This change in the structure of the household labour force was
ccompanied by a remodelled ideology of housewifery. The develop-
ient in the early years of this century of the domestic science
iovement, the germ theory of disease and the idea of ‘scientific
therhood’, led to new exacting standards of housework and
hildcare.? As standards of personal and household cleanliness rose
ing the twentieth century women were expected to produce clean
oilets, bathtubs and sinks. With the introduction of washing
jachines, laundering increased because of higher expectations of
anliness. There was a major change in the importance attached to
child rearing and mother’s role. The average housewife had fewer

children, but modern ‘child-centred’ approaches to parenting involved
‘her-in spending much more time and effort. These trends were
‘exploited 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
housewife’s affection for her family. The split bctweeﬁ public: and

?ﬂlﬁ alienated, stressful technoiegzcal order of the werkplace and was
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within 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
nillion separate homes over several million stoves’ (Cowan, 1979,
9). Domestic technology has thus been designed for use in single-
nily households by a lone and loving housewife. Far from liberating
men from the home it has further ensnared them. This is not an
table, immutable situation, but one whose transformation
sends on the transformation of gender relations.

The relationship between domestic technology and household
our thus provides a good illustration of the general problem of
hnological determinism, where technology is said to have resulted
social 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
as the ideology of the housewife and the symbolic importance of

sender Specialization of Household Technology

domestic technology has not directly reduced the time spent on
usework, has it had any effect on the degree of gender specialization
household labour? Is the general relationship women and men have
echnology itself a significant factor in determining the division of
abour in the home?
Available evidence suggests that domestic technology has rein-
ced the traditional sexual division of labour between husbands and
es and locked women more firmly into their traditional roles.’
Because technologies have been used to privatize work, they have
imulatively hindered a reallocation of household labour. Some
ousehold appliances may have been substituted for a more equal
ocation 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
auch 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
ork 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
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take over tasks previously done by other family members. For
nple, Charles Thrall (1982) found that in families which had a
age disposal unit, husbands and young children were signifi-
dess involved in taking care of the garbage and wives were more
to do it exclusively. Similarly with dishwashers, which are cited
ne of the few appliances that do the job better and save time,
fands were less likely to help occasionally with the dishes.’
sther words, new technologies may reduce the amount of time
ngage in housework and increase the time spent by women, a
ing which contradicts conventional wisdom’ (Bose, et al., 1984,
,}:.V Women have not been the prime beneficiaries of domestxc
‘omen’s and men’s relationship to domestic technology is a com-
und: of their relationship to housework and their relationship to
hines. Men’s relationship to, technslegy is defined differently to
ien’s. Cultural notions of masculinity stress competence in the use
d repair of machines. Machines are extensions of male power and
nal men’s control of the environment. Women can be users of
hines, particularly those to do with housework, but this is not seen
competence with technology. Women’s use of machines, unlike
s, is not seen as a mark of their skill. Women’s identity is not
hanced by their use of machines.
The household division of labour is reflected in the differential use
echnologies, as Cockburn’s (1985) study confirms. Few of the
ymen in her sample used a hammer or screwdriver for more than
nging the occasional picture or mending the proverbial plug. Fewer
still would use an electric drill or even a lawnmower, as ‘men were
oprietorial about these tools and the role that goes with them’
p.219). Generally, women used utensils and implements - the dish-
vasher, vacuum cleaner, car - rather than tools. The skills necessary
handle 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
herefare dependent on husbands or tradesmen, so that finally ‘it is
men on the whole who are in control of women’s domestic machinery
and domestic environment’ (p. 220).
- Technologies related to housework are not the only technologies to
-be 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 division of domestic activities is rwzi on
artefacts themselves. :

- For example, television viewing reflects existing: stmm;uj
aild,»a’titherzty relations between household: members. In
white, warkmg~class nuclear families in London, David M
- found that ‘women and men gave constrasting: accoun
experience of television. Men prefer to watch television:
in silence, and-without interruption; women it seems ar
watch television distractedly and guiltily; because-of their co
sense of their domestic t%ﬁﬁﬁﬁibii&tle& Male power wa
determinant: of programme choice:on-occasions of conflict.
over, in families who had a remote control panel, it was not re;
used by women. Typically, the -control -device ‘was used
exclusively by the father:(or by the son, in-the: father s abse
to some extent symbolized his domestic power. A

Video recorders, like remote control panels, are Ehe possessi
fathers-and: sons. In- order. to highlight the. ‘gender’ of
heusehoid ﬂb}ects, Ann Gray (1987) asked womento: :magmﬁ*
c:f ‘domestic ec;uxpmcnt;as .coloured: either pink: or blue:: ‘Althou
y,; pmk ;mns ,fmd "luc_ eiecmc drll_l:s were predmtab

control;f sthch of vxdeo recm:ders were deep hlae, that zsi _
confmﬂed by men.: Pl
-Women’ S estrangement from the vzdee recorder is no sxmpie
of the technical difficulty of aperatmg it. ‘Although women routi
operate extremely sophisticated pieces of domestic technalagy,
requiring, in the first instance, the study-and application of a man
of instructions, they often feel ahenated from operating the Vi
(Gray; 1987, p.43) Rather, women’s.experience with the video h
be understood in terms: of the ! gendermg ‘_f%étechneiogy ‘When:
piece of technology. arrives in the home it is already inscribed’w
gendered meanings and expectatwns. Assuming himself able:to inst
and operate home equipment, the:male of the ‘household will quic
acquire the requisite- knewiedge. Along: with television, the video
incorporated into the principally masculine domain of - domesti
leisure. Gray also points out, however, that some women may hav
develaped what she calls a ‘calculated ignorance’ in relation to video
lest operating the machine should become yet another: cff the domem
tasks expected of them. : :
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lmi innovation and Housework Time

‘post-industrial utopians’ to conceive of the likely shape
ehold in the future suffer from many of the intellectual
ave misled analysts of domestic technology in the past.
he - work of these theorists is speculative. The British
and sociologist, Jonathan Gershuny (1978, 1983, 1985,
rade the most sustained attempt to give empirical weight
ustrial predictions -about the household.

starting point has little in common with that of the
ommentators. His work is directed at theories of post-
ociety which see the economy as being based increasingly
ather than on manufacturing production. By contrast,
main thesis.is that the economy is moving toward the
f services within th&f"}musehold that is, to bemg a self-

gh not:-drawing on the femmrst literature, Gershuny shares
ecognition that unpaid domestic production is in fact work
kes it:seriously as such. He goes on to argue for a reorientation
way we study technical change. Instead of starting from the
lace, 1is typlcal for example in economics, sociology and
nic hzstary, in-his- vmw we should start fmm thc household

wxsh ,io. sa{:sfy, such as ‘food, shelter, domestic services,
-ainment, transport, medicine, education, and, more distantly,
ment services, ‘law and order’ and defence’ (1983, p. 1). His-
ally:the-means by which households satisfy these needs changes.
iny. describes a shift from the purchase of final services (going
cinema, travelling by train, sending washing to a commercial
y) to.the purchase of domestic technologies (buying a televi-
~buying a car, buying a washing machine). A degree of unpaid
nestic -work is necessary inorder to use such commodities to
ide services. This model is used to explain the economic expan-
of the developed economies in the 1950s and 1960s, which was
1 onthe creation of new mass markets in consumer durables,
ectronics and motor vehicles. In this way domestic technology is of
rmous economic significance, affecting the pattern of household
penditure, .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
‘this area. However, whereas her emphasis is on moral values and
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the social nature of human desires and preferences, his emphasis
on prices. The household will choose between alternative techni
means of provision on the basis of the household wage rate, -
relative prices of final services and goods, and the amount of unpai
timae necessary to use the goods to provide the service functio
However, Gershuny assumes that people have unchanging desires:a
respond to market signals, making narrowly economic decision
prizmarily in terms of prices but also in terms of domestic labour tim
per item. But human beings do change and the introduction:
machines alters people’s preferences and values. The main weakness
in Gershuny’s analysis is that he ignores the social and cultu
dimensions of human desires. o

Implicit in this analysis is the assumption that the household:ca)
be treated as a unity of interests, in which household membe
subordinate their individual goals to the pursuit of common house
hold goals. Gershuny shies away from any attempt to explain deci-
sions as to whether men or women should do domestic labour, instead
simply referring to ‘the traditional segregation of domestic tasks’ and
‘people’s perception of their roles’. What this approach overlook
that there are conflicts of interest between family members over th
differential distribution of tasks and money, and this may wel
influence how decisions actually come about. ' :

Let us see how this theory explains the widespread purchase ang
use of washing machines, as opposed to commercial laundries
Gershuny’s account differs quite sharply from Cowan (1983, p. 11
who explicitly considers and rejects an economic-rationality argumen
on laundry. He argues that as the time needed to use a washing
machine has fallen, and the price of washing machines relative to th
price of laundry has fallen so their popularity has increased. Thes
developments are not linear however. A central feature of Gershuny’
model is that it predicts first a rise, then a plateau, and then a decline
in the time spent on domestic labour.

The first phase constitutes the shift from the service to the goods
for example from commercial laundries to domestic washing.
machines. According to the model this is a rational decision because:
it is cheaper, even counting the housewife’s labour. But clearly, the
domestic time spent on laundry goes up at this point. And precisely
because it is a cheaper form of washing clothes, it becomes rational
to wash more clothes more often, to satisfy (high) marginal desir
for clean laundry.

In the second phase, where washing machines are fairly widely
diffused, competition between manufacturers at least partly takes the
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n-of offering more efficient machines, replacing the twin tub with
automatic. At the same time, the desire for clean laundry will
n to stabilize - slowing the rate of growth in.clothes to be washed.
ce, eventually, time spent in laundry will start to fall. Thus,
zhﬁny argues, an effect of this move to a self-service economy,
: ‘the amount of time spent on housework has declined since 1960
983, p. 151).

ershuny is so convinced that new technologies increase the
pductivity of domestic labour that, in a recent paper with Robinson
988), he takes issue with the feminist ‘constancy of housework’
is.. Whilst conceding that prior to the 1960s the time spent by
omen on domestic work did remain remarkably constant, he insists
~a shift occurred at that point. Drawing on evidence from
ne-budget surveys in the USA and UK, as well as Canada, Holland,
mark and Norway, he concludes that domestic work time for
en has been declining since’the 1960s, and even that men do a
tle:more than previously. It is central to his argument that this
o, even after taking into account the effects of such socio-
yographic changes as more women having paid jobs, more men
ing unemployed, and the decreasing size of families. Therefore the
usion of domestic equipment into households must have had some
fect in reducing domestic work time. As Gershuny comments
ewhere: ‘it would seem perverse to refuse to ascribe a substantial
art of this reduction to the diffusion of domestic technology’ (1985,
1).

In fact on closer inspection, these findings are more in line with
eminist theories about constancy of domestic work than the authors
uld lead us to believe. Although the central argument is that
domestic work time has been declining for women between the 1960s
and:the 1980s, this is only the case with respect to ‘routine’ domestic
work. Unpaid work is subdivided into three categories: routine
omestic chores (cooking, cleaning, other regular housework), shop-
ng and related travel, and childcare (caring for and playing with
children).® While routine domestic work has declined, the time spent
n-childcare and shopping have substantially increased.

. This finding, however, is entirely consistent with the feminist
emphasis 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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services’ work in the sense of increased time and quality of childcare,
then surely this does not mean a real decrease in work. I presume Eﬁ&i
Gershuny uses such a narrow definition of domestic work because
his interest in the impact of domestic technology. However, it
difficult to maintain that women’s domestic work time has declin
because of the diffusion of domestic equipment whilst arguing t
men’s domestic work time has marginally increased at the same tin
Men’s increase is explained in terms of changing norms and thu
inadvertently Gershuny calls into question any ‘direct connecti
between the domestic technology and the time spent on housewor

Indeed it seems that the preoccupation with increases in prod
tivity due to'technological innovation blinds many analysts to mor
fundamental social factors. For example, the presence or absence
children, their age and their number all have significantly grea
effects on time spent in housework than any combination of techno
logical developments. Similarly, the presence of men in a househael
increases women’s domestic work time by at least a third. In contrast
for men, living with women ‘means that-they do less domestic worl
(Wyatt et al., 1985, p. 39). Furthermore, it has repeatedly been found
that the amount of time women spend on housework is reduced i
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 many
things, usually concurrently This has a profound bearing on the
interpretation of time spent in childcare and the apparent growth af 4
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
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ature on ‘home informatics’. lan Miles (1988), who collaborated
“ershuny on the research into the self-service economy, has
apted to chart the next wave of technological innovations, the
iformation and communication technologies, and their effects
he household. He argues that the new consumer electronic
ucts of ‘the coming decade are of major economic and social
icance. There is much speculation about the fully automated
of the future known as a ‘smart house’ or ‘interactive home
stem’; where appliances will be able to communicate with each other
tothe house within an integrated system. Miles predicts that home
rmatics will bring substantial changes to people’s ways of life, one
hich will be to improve the quality of domestic work both in terms
e:convenience and effort required. However, Miles (p. 134) gives
easons whatsoever for his hope that this will result in ‘the sexual
ision of labour between men and women in families’.

[he sociological literature onthe electronic, self-servicing home of
- future remains remarkably insensitive to gender issues. In par-
ular, it ignores the way in which the home means very different
hings for men and women. Many of the new information and com-
nication technologies are being developed for the increasing trend
wards home-centred leisure and entertainment. But leisure is deeply
iided along the gender lines. Many of these technologies, such as
> home computer, demand that the user spend considerable time
d-concentration mastering it. But women have a lot less time for
iy - in the home than men and boys. Programming the electronic
stem for the ‘smart house’ may enhance men’s domestic power.
rthermore, the possibilities of home-based commercial operations,
from ‘telebanking’ and shopping to ‘teleworking’, are likely to involve
more housework for women in catering for other home-based family
members. Although Miles’ subtitle is ‘Information Technology and
the Transformation of Everyday Life’, what is striking about these
1iew technologies ‘is just how little power they have to transform
veryday life within the domestic world.

A@hernuﬁves to Individualized Housework

Even the most forward looking of the futurists have us living in
- households which, in social rather than technological terms, resemble
“‘the households of today. A more radical approach would be to trans-
- form the social context in which domestic technology applies. In view
- of what has been said about the shortcomings of domestic tcchnaiogy, :
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one is:prompted-to ask why so much energy and expertise has been
devoted to the mechanization of housework in individual heﬂseh(:
rather than to its collectivization.
‘During the first few decades of this century there were a ra.nge
altematwe approaches to housework being considered and experi
mented with: These included the development of commercial servic
the establishment -of alternative communities: and co-operatives a
theiinvention of different-typesof machinery. Perhaps the best kn
exponent of ‘the socialization of ‘domestic work was the nineteenth
century American feminist :Charlotte Perkins Gilman. Rather ¢
men and women sharing the housework; as some early feminists an
utopian. socialists advocated; she -envisaged a completely pro
fessionalized system of housekeeping which would free women fm
the ties -of cooking, cleaning and childcare.: 2
The call for: the socialization of domestic work was not umque
the: early feminist movements. Revolutionary socialists such’
Engels; Bebel and Kollontai also saw the socialization and collect
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 1880s, Bebel saw electricity as the great
liberator: ‘The small private kitchen is just like the workshop of th
smail master mechanic, a transition stage, an arrangement by whic|
time, power and material: are senselessly squandered -and wasted
(1971, pp. 338-9). The socialization of the kitchen would: expand ‘
all-other domestic work in'a large-scale socialist economy: 3
_The .modern socialist states of Eastern Europe took up some
these ideas, establishing collective laundry: systems in apartmen
blocks and communal eating facilities. Whilst these ‘initiatives cer
tainly represented adifferent use of technology, they did not challeng
the sexual division.of labour insofar as' women remained responsible
for: the housework,-albeit: collectivised. These policies on domesti
labour resulted from the economic necessity of drawing women inf
the workforce combined with'the ideology of equality. It is still the
case that communal eating places are used a great deal more in the‘f:
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 housin
crisis and overcrowded living conditions also encourage this pattern
History thus provides us with many examples of alternatives to the
single-family residence and the private ownership of household tools.
Why then, inthe USA in particular, has the individualized household
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tri imphed? In particular, why should women apparently be so com-

icit in a process that was so damaging to them?

all we believe that millions upon millions of women, for five or six
erations, have passively accepted a social system that was totally out
we&r control and totally contrary to their interest? Surely there must
ve been at least one or two good reasons that all those women actively
ose, when choices were available to them, to reside in single-family
ellings, own their own household tools, and do their own house-
ork (Cmvan, 1983, p. 148)

argue that women just welcomed the new domestic technologies
ause they became available is to come perilously close to techno-
ical determination. On the other hand, how can women have con-
usly and freely chosen to embrace the new methods when they
:e.zbeen 50 dlscredxted as a Ilberatmg ferce" Iti is temptmg in these

ustrxahzanon and as wctims of advertisers 10

“owan argues -that women embraced these new technologies
ause they made possible an increased material standard of living
substantially unchanged expenditure of the housewife’s time. To
extent women were actmg rat:onaily in their own and their
amilies’ interests.

‘However, as the following passage illustrates, Cowan seems to find
‘most convincing explanation of the paths chosen in a set of values
which: women subscribed - the ‘privacy’ and ‘autonomy’ of the
. mﬂy

. when decisions have to be made about spending limited funds,
'most people will still opt for privacy and autonomy over technical
Jfficien'cy and community interest . . . Americans have decided to live
n apartment houses rather than apartmem hotels because they believe
hat somethmg critical to family life is lost when all meals are eaten in
ﬁstaurants or all food is prepared by strangers; they have decided to
uy washmg machmes rather than patronize commercxai laundries
because they prefer to wash their dxrty linen at home . . . When given
hmces, in short, most Americans act so as to preserve farmly life and
amily autonomy. The single-family home and the private ownership
f tools are social institutions that act to preserve and to enhance the
privacy and automamy of famlhcs : {ibid.; p. 150) :

Cowan does here depict women as active agents of their own destiny
;iga;her than passive recipients of the process. However, an approach
‘that gives such primacy to values and to the symbolic importance of
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the home inevitably plays down the material context of wom
experience. It may be that the effectiveness of the professional expe
in imposing new notions of domestic life on behalf of the ruling ¢l
has been overestimated, and the resistance they engendered igno
Most of the available historical research is based on the rhetori
the experts and ideologues rather than the reahty of warkmg-
women’s lives. The domestic science movement was never as

accepteé 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 1l
major contradictions underlay this attempt to rationalize domes
life. Similarly, when the advertisers were playing on these ideologi
elements in marketing the new domestic products, women activ
participated in accepting or rejecting this process.

In Britain in the 1930s, there already existed an ‘infrastructure’ fo
the communal provision of domestic appliances. There were munici
pal wash-houses and laundries, communal wash-houses ‘in the: ol
tenement blocks, and at this time several local -autherities ‘experi
mented with building blocks of flats, modelled on those built i
Russia, and incorporating wash-houses, créches and communa}
leisure areas. However, the communal provision of amenities was no|
always seen as progressive. It was associated in many people’s minds
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 differences.
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, espec:ally for the
working class. In fact, state policy in the area of housing and town
planmng played a key role in promoting privatism. Without the exten-
sive provision of different options, it is not clear to what extent peepie
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
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¢c-family home even though Cowan’s own historical findings
t 1o men being well served by the private domestic sphere.

1¢ .common feminist stress on the negative effects of domestic
iology has contributed to the view that women have been duped.
is a tendency among some feminist scholars to assume an
lified anti-technological stance and to imply that modern house-
are worse off than their grandmothers (Reiger, 1986, p. 110).
endency is evident in those authors who stress the increasing
tion of the domestic worker.and see domestic labour as having
much of its.creativity and individuality. Once we recognize that
mechanization of the home did bring substantial improvements
omen’s domestic working conditions, even while it also intro-
new’ pressures, women seem less irrational. ‘When manufac-
s then, in their own interests, marketed washing machines in
s-of “make your automatic your clothes basket and wash every
. they were tapping into women’s experience of the problems of
nizing laundry and.the physical drudgery it entailed. They were
opening up greater flexibility in managing some domestic tasks’
er, 1986, pp. 115-16).

ainst this there is no doubt that people can be taken in by false
ﬁmises especially where advanced technology is involved. Wanting
save time and improve the quality of ‘their housework and in turn
quality. of ‘their home life, housewives are susceptible to well-
geted advertising about the capacity of new appliances to meet their
eds. The irony is that women have commonly blamed themselves
~the failure of technology to deliver them from domestic toil, rather
n realizing that the defects lie in the design of technologies and the
social relations within which they operate.

Men's Designs on Technology

us far my discussion of the literature on domestic technology
eveals a preoccupation. with its effects on the organization of the
ousehold and women’s work in the home. However technologies are
both socially constructed and society shaping. At a general level, 1
ave -argued that the predominance of the single-family household
1as profoundly structured the form of technology that has become
wvailable. There has been much less attention given to the innova-
ion, development and diffusion processes of specific technologies
0 lihemselves

- The forms of household equipment are almost always taken as
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given, rather than being understood in their social and cultura
context. Yet there are always technological alternatives and ‘any
specific machine is the result of non-technological as well as techn
logical considerations. A society’s choices among various possi
directions of technological development are h:ghly reflective of ‘the
patterns of political, social, and economic power in that society:
it possible to. detect these patterns in the design of domes
technology?

..Gender relations are most obv;ously implicated in the deveiopmexﬁ
of domestic technology because of the extent to which the sexual
division of labour is institutionalised. Most domestic technology
designed by men in their capacity as scientists and engineers, peopk
remote from the domestic tasks involved, for use by women in-th
capacity as houseworkers. 'And, as we have seen, modern househ:
equipmentisdesigned and marketed to reinforce rather than chalie ]
the existing household-family pattern.

It is not only gender relations that influence the structure:
domﬁstlc technology. Like other technologies, domestic technolog;
big business. Particular technologies are produced not in relation
specific and objectively defined needs of individuals, but largel;
because they serve the interests of those who produce them. T
design and manufacture of household appliances is carried out witl
a view to profit on the market. And the economic interests involved
are not simply those of the manufacturers, but also those of th
suppliers of the-energy needed by these appliances. s

--Household appliances are part of technologmal systems, such ‘Al
electricity supply networks.: The interests of the owners of thes
systems have played an important part, along-with those of the man
facturers, in shaping domestic technology. There is nothing the owne
of an electricity supply system, for example, likes better than th
widespread diffusion of an electricity-using household appliance tha
will be on at times of the day when the big industrial consumers ar
not using electricity. Resideniial appliances (including heating an
cooling equipment) use about a third of the electricity generated in .
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 kitchens
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 a reflection
of the economic and technical capacity for making motors." T

The failure or survival, on the basis of vested interests, of some
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machines at the expense of others has profoundly affected the way
r-houses and kitchens are both constructed and experienced. This
ue is raised in many feminist histories of housework and Cowan
1983, p. 128) presents a detailed example, that of ‘the rivalry between
gas. refrigerator (the machine that failed) and the electric
1gerator (the one that succeeded)’. There were initially designs for
th-and, indeed, until 1925 gas refrigerators were more widespread
ithe electric models. Cowan argues that electric refrigerators came
dominate the market as a result of deliberate corporate decisions
t which-machine would yield greater profit. The potential market
efrigerators, as well as the potential revenue for gas and electric
ity companies, was enormous. Large corporations, like General
sctric, with vast technical and financial resources, were in a position
choose which type of machine to develop. Not surprisingly, with
ests in the entire electricity industry, General Electric decided to
fect the design of the electricirefrigerator. The manufacturers of
gas refrigerators, although they had a product with real advantages
m the consumer’s point of view, lacked the resources for devel-
ing and marketing their machine.

So..the demise of the gas refrigerator was not the result of
ficiencies in.the machine itself; rather, it failed for social and
nomic:-reasons. And in this, if is structurally similar to the cases
many other abandoned devices intended for the household. This
ory illustrates that we have the household machines which we have,

t because of their inherent technical superiority, nor simply because
consumer preference, but also because of their profitability to large
mpanies. In this way economic relations shape domestic techno-
ogy. ‘By itself, the gas refrigerator would not have profoundly altered
. dominant patterns of household work in the United States: but
 reliable refrigerator, combined with a central vacuum-cleaning sys-
tem; a-household incinerator, a fireless cooker, a waterless toilet, and
individually owned fertilizer-manufacturing plants would certainly
ave gone a long way to altering patterns of household expenditure
nd 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-
cal analysis of contingency in the evolution, design and development
~of a specific technology. She demonstrates the possibility of alter-
“pative machines and examines carefully the reasons for the path
‘taken. However, it is disappointing that many of the wider concerns
-of-her book disappear here. Her account is wholly in terms of the
‘interests of, and the power play between, the companies producing
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the refrigerators, and the gender dimension is lost. Housewives her
are relegated to the role of consumer - ‘they bought eleciric ref
gerators because they were cheaper’. Our understanding remains
incomplete without research on design alternatives which shows:
the form of the household, and the sexual division of labour witl
it, actively shape artefacts. We need much more work of this ki
what shaped these machines in the first place."? :

An important dimension glossed over in the literature on:the
development of domestic equipment is the culture of engineering
After all, engineers do not simply follow the manufacturers’ dir
tives; they make decisions about design and the use of new techn
logies, playing an active role in defining what is technically possib
As 1 discuss in greater depth in chapter 6, the masculinity of
engineering world has a profound effect on the artefacts generat
This must be particularly true for the design of domestic technologies
most of which are so clearly designed with female users in mind

When women have designed technological alternatives to time:
consuming housework, little is heard of them. One such example
Gabe’s innovative self-cleaning house (Zimmerman, 1983). France
Gabe, an artist and inventor from Oregon spent 27 years building.and
perfecting the self-cleaning house. In effect, a warm water mist doe
the basic cleaning and the floors (with rugs removed) serve as th
drains. Every detail has been considered. ‘Clothes-freshener cup-
boards’ and ‘dish-washer cupboards’ which wash and dry, relieve th

tedium of stacking, hanging, folding, ironing and putting away. Bu
the costs of the building (electricity and plumbing included) are n
more than average since her system is not designed as a luxury item
Gabe was ridiculed for even attempting the impossible, but architect:

One cannot help speculating that the development of an effective self-
cleaning house has not been high on the agenda of male engineers:. -

Domestic Technology: A Commercial Afterthought -

The fact is that much domestic technology has anyway not been
specifically designed for household use but has its origins in very
different spheres. Consumer products can very often be viewed as
‘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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iy, until continued innovation and economies of scale allow sub-
tial reduction in costs or adaptation of technologies to household
umstances. Many domestic technologies were initially developed
commercial, industrial and even defence purposes and only later,
manufacturers 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
aled down for use in the home. Electric ranges were used in naval
id.-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
the US Navy.? They were first introduced to airlines, institutions
d:commercial premises, befo‘; manufacturers turned their eyes to
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
ould 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
the:home is somewhat ineffectual. As an industrial designer 1 inter-
viewed 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
}jc,antrast, 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
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used ; vacuum cleaners have been given loud motors to impress peop
with' their power. Far from being designed to accomplish a speci
task, ‘some appliances are designed expressly for sale as modera
priced gifts from husband to wife and in fact are rarely used. In ]
ways the inequalities between women and men, and the subordinati
of the private to the public sphere are reflected in the very d
processes of domestic technoiogy

In tracing the history of various domestic appliances, Forty (1_
shows how manufacturers have designed their products to repr
prevailing ideologies of hygiene and housework. Thus, in the I
and:1940s manufacturers styled -appliances in forms reminiscen
factory orindustrial .equipment to emphasize the labour-saving «
ciency which they claimed for their products. At that time, dome
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 applianceswe
actually working in factories, the physical appearance of applia
changed. A new kind of aesthetic: for domestic appliances emer
which was discreet, smooth, and with-the untidy, mechanical w
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 nob
activity’, of housework not being work (Forty, 1986, p.219)..

- Throughout this:chapter I have been examining the way in wini_
the gender division of our society has affected technological chan;
in the home. A crucial point is that the relationship between:techn
logical and social change is fundamentally indeterminate. Th
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:of
power and another which contradicts them - proceeding behind t
backs of their architectsto yield unintended consequences and unan
cipated possibilities’(Noble, 1984, p. 325).

A good illustration of how this double life might operate, and: haw
women can actively subvert the-original purposes of a technology,:is
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
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e 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
ctical business and household tool. When the promoters of the
‘,_ one finally began to advertise its use for sociability, this was at
partly in response to subscribers’ insistent and innovative uses
1 technology for personal conversation.

scher explains this time lag in the industry’s attitude toward
bility in terms of the cultural ‘mind-set’ of the telephone men.
2ople who developed, built, and-marketed telephone systems
redominantly telegraph men. They therefore assumed that the
one’s main usé:would be to directly replicate that of the parent
iﬁgy, the. telegraph. In this context, people in the industry
wnabiy consxdered telephone ‘v:s:tmg to be an abuse or triviali-

iaze msﬁe of scmabil;ty was. aise ncd up With gender. It was women
articular who were attracted to the telephone to reduce their
iness and isolation and to free their time from unnecessary travel.
When-industry ‘men criticized ‘frivolous’ conversation on the tele-
ne, they almost always referred to the speaker as ‘she’. A 1930s
ey found:that whereas men mainly wanted a telephone for
niess ‘reasons, women rank;ed talkmg to kin and friends first
ehcr, 1988, p.51).
omen’s relationship to the teiephcﬂc is still different to men’s in
women use the tclephene more because of their conﬁnement at

iammg family and soc:ai reiatmns and pcssxbly because of thelr
of crimein the streets (Rakow, 1988) A recent Australian survey
oncluded that ‘ongoing telephone: communication: between female
family members constitutes an important part of their support struc-
¢ -and contributes significantly to their sense of well-being, security,
bility, and self-esteem’ (Moyal, 1989, p. 12). The telephone has
icreased women'’s access to each other and the outside world. In this
vay the telephone may well have improved the quality of women’s
iome lives more than many other domestic technologies.'

nciusion. Mora Work for Social Scimﬂiﬁts

tarted thxs chapter by netmg how hciated hag
_in domestic technology and househoid relations:
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substantial body -of literature on the history of housework and
~division-of labour in; the home. In recent years too there has
growing interest . in--domestic technology both among fel
theorists and; from' a different perspective; among post-ind
saamty theorists. This: - work~is’ still ‘relatively ‘underdevelop
amuchof - the : literature * shares "a “technicist ‘orientationw
‘optimistic or pessimistic in outlook. Technology is commonly
trayed as:the prime mover in social ehange carrying people i
wake, for: better-or worse. ‘But history is littered ‘with  exampl
alternative waysof organizing housework and with alternative de
for machines we now take for granted: In-retrieving these lost Gp
from: “obscurity ‘the centrality -of people’s- actions and chi
‘highlighted and with them the: socxal shapmg of techmiogy thai;
mshes our lives. 1

«-An-adequate analysis of the soc:ai shapmg of d@mestm techne
cannm ‘be conducted only at the level of the design of individ
technologies.. The: significance of ‘domestic ‘technology - lies
location at-the interface of public and:private:worlds. The fact
men in‘the public sphere of industry, invention and’commerce
and produce technology-for -use by women in the.«pﬂvate,dam
sphere; reflects and embodies ‘a ‘complex ‘web of patriarchal
capitalist relations. 'Although mechanization ‘has ‘transformed
home,;: it has not liberated women from domestic drudgery in
straightforward way. Time budget research leaves us “wond
whether technology has led to-more-flexibility in housework or
‘intensification. To further our understanding of these issues we
more qualitative research on how people ‘organize housework and:
technology in -a variety of ‘household forms.-Such research sho:
distinguish between  ‘different "types -of’ ‘domestic ' technology: ¢
examine:the significance of: gender-in people’s affinity with techs
logy:: Finally, the designers of domestic: technoiogy themselves h
so: far been subjected to very little investigation; an examination
their-backgrounds, interests, and motivation may shed light on:
development of particular products. By refusing to take technolo,
for-granted we help to-make  visible ‘the relanons gf structum
mequahty that give rise to‘them. :

This portra:t of domestlc technology is cert;amly mcompletc In thzsf
physmal ob;ects or artefacts and argucd that: gendered meanings. are
encoded “in the design process. This process involves not only:
specifying the user but also the appropriate location of technologies:
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in the house. For example, domestic appliances ‘belong’ in the

n, along with women, and communications technology such as
vision are found in the ‘family room’. This signals the way in
1€ ‘physicai form and spatial arrangement of housing itself
es assumptmns ‘about the nature of domestic life - an issue to
‘up in the next chapter.

ivetz (1965) is one:of the earliest articles inquiring into the historical
act-of -domestic technology on housework. For detailed references,
! -Cawans (1983} bibliographic essays at the back of the book and
cNeil (1987, pp. 229-30). See also Bose et al. (1984), for a comprehen-
ive: revxew of the »::om;(:mporary reseaz:ch As they pomt out, thzs

camatas vmuakly no evxdence on. var:anens ac:mss class and ethnic
ups, nexi;her .does: it: encompass: single-parent households or people
ving alone.T he data-is also limited by its failure to reflect different
tages of the life cycle.'A similar problem exists with much of the
istorical literature, as McGaw (1982, p. 813) notes. This has led many
uthors to exaggerate the rate of diffusion of domestic devices.
See also Ruth Schwartz Cowan (1976 and 1979).
here is-now: quite an extensive. feminist literature on the domestic
ience movement and its attempt to elevate the status of housekeeping.
See, for example, Ehrenreich and English (1975,1979) and Margolis
{(1985)-on America; Davidoff (1976)-and Arnold and Burr (1985) on
ritain;. -and ‘Reiger:.(1985) for Australia. Reiger’s book, 7The Dis-
:mc}mmmeni of the:Home, is the most interesting sociologically as she
‘attempts to combine a feminist analysis of the role of the professional
and technical experts: of ‘the period with a ‘critique of instrumental
reason. The infant welfare and domestic science movements are seen as
‘being part -of a general extensmn of ‘technical rationality’ in the modern
‘world. .
1 am: (‘miy referring to domesnc technology here, as:clearly medical
‘technology-is ccntral to demographlc changes in life expectancy and to
‘birth control.: -
‘See Bose et al. (1984), Rothschiid (}983), 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
lawn, gardening, fixing the car, household repairs and, to:a lesser- ¢xtem,_;
‘painting and decorating. While the husbands did have a respons”h :
for performing certain household :tasks, these had. very: dif
characteristics from those the women performed. Of course;’ this: co1
trast is exaggerated and depends partly on conventional c&neepm
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~evaluations. Indeed, these evaluations are intrinsic to the domﬁ;s;:
division of iabcur
‘The microwave cooker is another interesting case where further r
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believed that technology was a powerful ally.
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lawn-mowing, for instance, is just as continuous as window cleani
Nevertheless, there is a general distinction which is reinforced by poj

is needed to show whether it results in men being more prepared to
up some cooking activities or whether it increases expectations 5o 1
mothers cook separate meals for different members of the famxiy
different times.
A fourth residual category, odd jobs, is not considered in the article
This might lead one to expect that women in the paid labour force:
use their income to substitute consumer durables for domestic labo
Surprisingly however women in employment have slightly: less domesti
equipment than full-time housewives. From an analysis of
Northampton household survey data, collected in 1987 as part of th
British ESRC Social Change in Economic Life Initiative, Sara Horr
found that there were no significant differences in the ownership
consumer durables between working women and non-working women
In her 1976 essay, Cowan has a tendency to adopt this latter positis
seeing the corporate advertisers ‘the ideclogues of the 1920s"as the agen
which encouraged American housewives literally to buy the mechaniza
tion of the home. The interest of appliance manufacturers in-mas
markets coincided exactly with the ideological preoccupations of th
domestic science advisers, some of whom even entered into employmer
with appliance companies. According to W. and D. Andrews (1974)
nineteenth-century. American women, anxious to elevate their stat

The Australian Consumer Association magazine, Choice, reccntly feu:x
that many appliances were useless and that a lot of jobs were better don
manually. For example, they found that a simple manual citrus sqaxeeze
was overall better than many of the electric gadgets. ;
A notable exception is Hardyment’s (1988) book on domestic mvenﬂons;iéé

in Britain which documents a multitude of discarded designs, such as

sewing machines, washing machines, ovens, irons, wringers, mangles
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 earlier -
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 aitention is paid to the gender interests
involved in their production,
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his point is made by Megan Hicks, ‘Microwave Ovens’ (MSc disserta-
on, University of New South Wales, 1987).

‘One can only speculate as to whether coveging up the mechanical
orkings of appliances assisted in alienating women from understanding
-these machines and how to mend them.

lowever, the unintended consequences of a technology are not always
‘positive. The diffusion of the telephone has facilitated the electronic
trusion of pornography into the home. Not only are abusive and
arassing telephone calls made largely by men to women, but new sexual
services are being made available. The French post office’s Minitel
‘service, which is a small television screen linked to the telephone, has
seen a massive ‘pink message service’ arise. When it was introduced over
n years-ago, the Minitel system was intended to replace the telephone
directory. Since then it has developed thousands of services, the most
popular being pornographic conversations and sexual dating via the
-electronic mail. When complaints have been made the French post office
«claim that they can do nothing:to censor hardcore pornography as it is
_part of private conversations. One wonders how this might affect gender
relations in the home.



S5

The Built Environment:
Women's- Place, Gendered
Space

Whether the private home is a free—sta.ndmg house in Frank Llayci
Wright's Broadacre City ora high tower flat in Le Corbusier’s Radiant
City, domestic work has been treated as a private, sex-stereotyped
- activity, and most architects continue to design domestic work spaces'f
isolated female workers. -~ Hayden, The Grand Domestic Revolution

In every culture and historical epoch, domestic architectur
uniquely revealing about prevailing social relations and norm
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 broac
the discussion of household technology to include the house
technological construct, and the built envimnment more gener
The built environment is taken to mean * our created surrous
ings, including homes, their arrangement m relanon to one ano
to public spaces, transport routes, workplaces and the layent Of ci
(Matrix, 1984, p. 1)

In what follows, I will be arguing that the built environment refi -
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 v
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 acc
ing to these dichotomies, the widespread belief in them does influer
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 o
distribution and transmission of social wealth and privilege, that
as an aspect of social stratification. At an economic level, housin
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mmodity and central to the generation of capitalist profits. It is
recently 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-
eand steel gave us the high-rise tower block of modernist archi-
¢, Changes in the interior design of dwellings are likewise
fained in terms of mechanical innovations. A classic example can
und in explanations of the changing location of the kitchen,
ch:is often attributed to the invention of the Rumford stove. This
ined stove for cooking and heating eliminated odour and
tion and is:said to be thus responsible for the movement of the
+from-the basement or rear of the house to its centre.!
tainly-innovations in ‘building materials, engineering methods
‘domestic technologies are of majorimportance and make possible
levelopment of new architectural forms. However, as with other
nologies, 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
porate explicit or implicit political purposes. One such example
wide Parisian boulevard designed by Baron Haussmann to per-
ie movement of troops and thus prevent any recurrence of street
hting ‘of the kind that took place during the revolution of 1848.
chel Foucault’s discussion of Bentham’s Panopticon, an all-
architectural form-designed to keep prisoners under constant
iHlance, is a vivid illustration of how a building can itself embody
iques 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
pticon. 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-achieve is the possibility for increased surveillance
f,,who must feel watched even when they are not. In this sense,
ass itself ‘does the -looking. Like the Panopt;can then, the
ire of the building ensures that control is largely achieved
gh self-discipline.
ilst domestic architecture may not provide us with such stark
piﬁs .of the extent to which buildings incorporate techniques of
control, that women are constrained in particular ways by the
-of the family dwelling is certain. The house both symbolizes
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patriarchal relations, and gives concrete expression to them.
first part of this chapter I will chart the development of the.
house. In so doing, I will be arguing that architectural change&
domestic arena are not simply driven by technoiogical adva
are about expectations of women and men; and in particular ar
the domesncatwn of women.

The Ideal Home

Victorian Values

By the middle of the nineteenth century the key foundations:
modern domestic ideal had already been laid. The sentimental
of domestic life that occurred in the Victorian period in both Erig
and ‘America can be understood as an attempt to check ‘what
perceived as the disintegration of values in a rapidly changing so
by placing the home, symbolically, in direct opposition to the fac
Leonore Davidoff and Catherine Hall (1987) have shown. h,
peﬂod 1786*1 850 saw the emergence of new conceptions of thy
in: Victorian English society. The ‘creation of the middle-class hor
involved the separation of home and workplace, and the identificati
of the home as a private place, in which family relationships were
primary importance. It was women’s responsibility to create a h
as unlike the world of business ‘and industry as possible, a pl&ce
would be the centre of moral rectitude. In: the responsibilities.at
buted to women in the home, it was the pursuit of beauty that
emphasized most strongly for the sake of its moral effects up
members of the household, especially the children. Located betw:
the aristocracy and gentry on the one hand and wage labourers on:
other; ‘[i]t was the middle ranks who erected the str;ctest beundan
between private and public space’ (p. 359).
The home was seen as the most appropriate setting. for womew
lives, as a sanctuary from the rigours and corruption of the outsid
world. Victorian ideology perceived women and children as especiall
close to nature, much more so than men who could withstand thi
dangerous influences associated with supposedly unnatural city life
provided they had their retreat at home. The ideology of the home
as a haven had its corollary in the idealization of the rural village as .
the proper setting for community life. What has been called ‘the Beau
Ideal’ was epitomized by the Victorian villa in a garden suburb. As
we shall see, this image has endured and been reproduced in twentieth- -
century suburbia. '
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ral theme of feminist theory has been the spatial separation
blic and private spheres, and the restriction of women to the
ywever, the public/private dichotomy cugs across the work/
stinction in many 'ways; for example, the *private’ home con-
1 it public and private spaces. As the house was turned into
* during the Victorian period, the lay-out of the building was
ly transformed. There was marked spatial segregation of the
boih between husband and wife and master and servant. The
s’ quarters were:furthest from the front door - domestic ser-
concealed from: the public parts of the house.
zones were created for different activities such as cooking,
;ashmg, sleeping, and formal social functions, with public
ate spaces clearly demarcated. One room at the front of the
the parlour,-was now set aside specifically for social inter-
‘contained the best fittings-and furniture. Eating now took
‘separate dining room:“Fhe kitchen was isolated at the back
ouse and was spacious enough to.accommodate several women
~~$egregatmg the mess and smell of food preparation from
mal xitual of eating became an important hallmark of respect-
and meant that the kitchen became ideally as remote as possible
1e- living rooms, no matter the cost in servants’, or wife’s time
labour’: (ibid., p.383). Overall, then, hierarchy and location
ms reflected the stratified relationships within the home -
ctmzed by the subordination of servants to the family, family
ife ‘and wife to husband.

Home as a Machine for Living

hough 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
pheres, there have been major changes in our image of an ideal home.
ost importantly, the nineteenth-century view of the home as a
nghold of beauty and spiritual virtue was replaced by the idea that
e home’s main function was as the source of physical welfare and
ealth’ (Forty, 1986, p. 114). Efficiency rather than beauty became the
rganizing principle of the home, and the relative importance
ttached to the various rooms changed, with the kitchen becoming the
ore: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 r
did preoccupations with motherhood and children. The manu
turers and advertisers of domestic products exploited and prom
theseattitudes in their drive to expand the market for dom
appliances. These appliances were promoted- as labour saving
therefore a solution to the ‘servant problem’, supposedly ena
women to ‘manage’ their own labour ‘scientifically’. ;
‘These ideas about efficient home management which accompani
the introduction of domestic technologies gradually reshaped
design of the house itself. Houses were being built for single fa
occupation without-maid’s rooms. Great:emphasis was placed o
interior plan-of the house in order to design efficient spacesitor
mize the housekeeper’s work. The idea that-housework: coul
rationalized according to the principles of scientific managemen
architects to devote much time in the 1920s and 1930s to studyin;
logical sequence of work processes in the kitchen. Metaphors whi
described the kitchen as a laboratory prevailed. These ideas of £
tional, : labour-saving ‘homes became - associated “with the mode
movement in architecture. Le Corbusier’s:famous phrase ‘the ho
is-a machine for:living’ captured this new view. While -espousi
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 kitche
now designed for the servantless family, was a.compact fitted kitch
with room for one worker, the housewife. Neither its small size n
its location, sealed off from the rest of the house, were conducive
the sharing of kitchen duties. As with kitchens, internal bathroo
became standard in many households during this period because
the mass production of castiron enamelware, as well as the obsessior
with dirt and disease. This model was to.become the prototype fo
working-class as well as middle-class homes after the Second Worl
War. » -

Public Housing for Private Lives

So far I have been concentrating on the development of a- domastz‘
ideal based -on the family and on private life and its architectur:
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
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s in Britain was to play a key role in ensuring that the single-family
hold became the dominant form of housing. Concerns about
“improvement for the working-class and- fears about social
t were the twin motives of state reforms. As Gittins has argued:
he state was actually defining what family structure and home
yould be; the size of council houses, for instance, betrayed what
Qy‘ernment felt to be the normative, the “right”, size of family’.

" mg exclusively of male politicians, ‘architects and technical
s, was siinflucnoed'by the architects associated with the Garden

‘room was to be a ‘threugh' i"omm from the frfmt to the back
_house. This room would maximize sun and ventilation in the
-and emphasize family togetherness. The simplest and cheapest
- 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.

/orking-class ' women mterviewm at the time by members of the
omen’s Housing Sub-Committee insisted that a separate parlour be
vided where'they could relax and escape from work unfinished in
est: 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
imodity in - working class households’ (Lewis, 1984, p. 29).? How-
-, given that maintaining the neat appearance of the parlour added
'omen’s work, it is- not entirely clear why working-class women
reported to have beensuch fierce advocates of its inclusion in their
ses. The presence orabsence of a parlour in working-class housing
¢ quite a political issue in the inter-war period. Influential archi-
s'such as:Raymond Unwin saw it as impractical to split the house
‘various small rooms and attacked the respectable working-class
desire for a front parlour that was rarely used as ‘a desire to imitate
middle-class house’. Where the architects’ views prevailed, there
various stories of occupants dividing up the space themselves with
itions to create ‘a separate parlour, thus demonstrating that
‘working-class people resisted architects views of proper home life.
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Housing the Symmetrical Fomily

If the Second World War posed a challenge to traditional s
this was to leave little trace on the design of houses. In fact
war period saw the revitalization of the ideology of separate
for women and men. The major housing construction program
the 1950s and 1960s coincided with women being pushed bag
the home to tend their husbands and children.* The housing
which predominates today dates from or bears the stam
penod ‘With the rapid growth of owner-occupation, greate
was: placed on ‘a ‘more home-centred ‘lifestyle for men as
women. ‘The ‘idea of companionate marriage saw the
increasingly sharing activities and cultivating intimate relatio:
the comfort ofa private home. Here ‘good’ communication,
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 continy
Victorian middle-class domestic weals was in many ways m
fmmd than the discontinuities. - 2 ¥

" This new socio-psychological conceptmn of famxhai relatwns
its main-expression in the open-plan housing design that charac)
the post-war period. The dark divided house gave way to a prefi
for light and open space, breaking down traditional divisions
formality and informality in behaviour. Architects prﬁmeted t
of multi-function spaces and ‘zoned’ planning in houses bec
norm. Spaces were demarcated for certain functions, but: th
achieved without separate rooms. The ‘activity area’ of the
room; dining area, and kitchen had few walls, providing as
space and togetherness as possible. Thelack of walls was' thou,
promote the modern ideology of marital equality. Famous
open-plan interiors, Frank Lloyd Wright’s domestic architecture
nevertheless faithful to the Victorian iconography of family lifi
placing a ‘massive hearth at the very centre of his house desig
~Domestic servants had finally completely bowed out of the'h
and consequently the illusion that meals simply arrived in the di
room - as if from nowhere - could no longer besustained. There
therefore less reason to have a separate kitchen and dining room
the kitchen was now enlarged and opened up to the rest of the hc
This open design gave domestic work a more egalitarian appearan
as other members of the family shared the space, and by implicatior
the tasks, hitherto allocated to women alone. As we know, th
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¢ division of labour was not transformed by these architec-
igest- However, they did obscure the extent to which women
;;‘;,bea;‘ responsibility for servicing the family. Typically,
now a table in the kitchen for eating at, again signifying
-mal lifestyle. The open-plan kitchen enabled mothers to
children while cooking the meal, as children were now seen
ng constant attention and companionship. This partially
he move of the kitchen to the back of the house with a picture
oking out on the garden.

ter for this.increased concern with children’s needs, the multi-
oom, which later became known as the ‘family room’, came
enice.:‘Although the family room most often served as a place
Idren could do as they pleased in the midst of clutter and
f‘as aiso an’ architectural cxpression of fami!y togethemess

the house, whwh becoxm&fpnmarﬂy a place for shared activi-
bedrooms now provided for the children are generally small,
that they will spend most of their time in the larger family
Adults’in the house are assumed to need even less private
especially women. Even the parents’ bedroom belongs to ‘the
‘Women do not have a room of their own, their spatial needs
umed mto the famxly&s 1f they have a domain it is the

ast twenty years have- thnessed ‘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
omen as soft, feminine and housebound which is increasingly
ds with reality. The white plastic, clinical kitchen has given way
1ore cosy ‘country kitchen’ with pine-panelled walls and natural
finishes..Laura Ashley patterned floral prints recall the cheerful
;f“ty .of rural life. Although most new houses now have central
g, the fireplace remains the focal point of many living rooms,
‘urniture grouped around it.* It is still the place of the most
sive furniture, with faint echoes of the Victorian parlour.

he kitchen meanwhile has become the emotional centre of the
-it-is from here that the relaxed, informal, symmetrical family
estyle radiates. Power relations within the patriarchal family have
me 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
chiit was not only oppressive to most women, but also a markedly
mnocentric design, denying the existence and needs of other forms
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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 more s
expressed in the external appearance of houses. The exterioro
is the prime indicator of people’s social status and extremel:
tant to their self-image. Houses are, after all, the major a
consumption and: their exterior is'what counts most when th
purchased. Architects’ prime concern has always been with th
face of buildings.and the current debate on the nature of post-n
architecture  is reproducing this .concern. The contrastbet
domestic and commercial architecture is interesting-in this'z
‘While non-residential architecture has gone through massive
formations in:style, building materials, and construction techn:
the preference for Georgian and Victorian domestic archi
‘remains. The facades of old houses are retained while the int:
gutted and modernized. There is even a market for new hous
are replicas of these styles, or in America of colonial-style h

‘While 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 exy
and laborious to maintain. The assumption that women will-co
to do much of this domestic work for free no doubt explai
disregard: for 'efficiency: in - domestic- architecture.. Howeve
explanation 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 attachment
traditional values 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 unpopu
as homes. : i

Semi~Defachad in the quufbs

For all that privacy within the house has diminished, the expecta
is that families as a whole remain private from each other. (Ma
1984, p.55) The Victorian ideal of the detached or semi-deta
house in a suburban or semi-rural setting remains essent
unchanged. The one-family house with a garden was regarded b
middle class and working class alike as the best place to bring
children, offering a healthy environment away from the dirt, noise.
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danger of the city. Developers encouraged the massive post-war
to-the suburbs, as low-density development meant more profit
the building industry as well as provzdxng a mass market for
,r durables. Although women have paid a heavy price for
yan development, they shared men’s dreams of home owner-
’ air disillusion with the city and hopes for a better life in the
s: It took several decades for the aridness and uniformity of
n -suburban life, and especially the isolation and boredom it
-on-the housewife, to become immortalized in Betty Friedan’s
it: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
s-appropriate location and setting. Zoning ‘. . . closely approxi-
tereotypical ideas: -about man’s use of the environment’
{Matrix, 1984, p. 38). It was assumed that the home and the neigh-
ood were the setting for most women’s lives and that men would
to work located elsewhere. The main function of transport
d be to get men from home to work and back again.
¢ impact - that this would have on women’s mobility was not
idered. As Susan Saegert (1980)-has observed, the long-standing
,aha dichotomy between ‘masculine cities and feminine suburbs’
ientally shaped the actual organization of the urban envi-
nt; tying -women more closely to their immediate locality.
lential areas were and still -are physically separated from
strial/commercial sites, distancing women from the ‘economy’.
ng thus intensified the privatized nature of many women’s lives
their exclusion from the public, socially organized productive life.
irban zoning restrictions have also operated to separate different
rts of housing development, limiting moderately priced hxgh-densny
ildings 1o inner-city sites. As such it has been an important toolin
,;ané race segregation ~ most infamously in South African urban
anning, where black people are expressly confined to certain parts
e city. :
dince -at least the mid-1970s employers have responded ‘to: thz;
-ation-of the workplace and home by relocating certain kinds of -
ivities to the suburbs in order to capture the potential iahuur
rried 'women: who reside there. This has required the rezonir
ne suburban space, especially in middle-class suburbs beca
ite middle-class wives that are wanted for office work. Urban
once more being restructured as the demand f,er,cler;zﬂ_
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expands - work - traditionally done by women. Developments
information and communication technologies greatly facilitate la
scale shifts in the nature and location of employment, and
decentralization of workplaces. It is not only office work that is
being ‘suburbanized’. Industrial zones on the urban peripher
become massive centres of development. And suburban spra
stimulated the development of regional retail complexes. Meanw
adzmmstrauve -and financial activities - head office functmzi
remain located in the central city area. Overall this represents at.
a partial shift away from mono-functional zoning to 2 more mix
use of urban space.

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

While such studies recognize the spatial construction of class i
race differences, they generally ignore the issue of gender relations
aside from the obligatory listing of women with other. dlsadvar;tag
or oppressed ‘minority’ groups.® There is little attempt to explore
different 1mphcatxons of such developments for women and men, an
the ways in which the contemporary restructuring of cities affects th
social relations of reproduction as well as the relations of production

Feminist Alternatives: Would Women Do It
Diﬂerenﬂy?

If the built environment tends to institutionalize patriarchal relatmns,j-ﬁﬁ
is this because it has been designed and constructed predominantly by
men? Would women, then, produce a different physical environment’

Planning and architecture in Britain, North America and Australia
are indeed white, male-dominated professions. This is mirrored.
through all stages of building; even the production of the physical
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:
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%i“‘iinctians, feminists have drawn attention to the sexual politics of
. They have suggested that the inevitable outcome of a pro-
fession and an industry inhabited and controlled by men is a male-
defined ‘built space.

¢ domestic architecture often cited as the epitome of a masculi-
approach is the multi-storey residential block. This functionalist
tecture, which envisaged a vertical garden city with ‘streets in the
has been discredited by feminists amongst others.” The fact that
IS¢ j ork and chxldcare might be made more onerous and isolating
omen stranded at dizzy heights, without safe and accessible
door ‘space, did not occur to the pioneers of the Modern Move-
Iitv ‘Apart from this obvious disregard for the quality of women’s
these towers ‘have also been seen as products of a specifically
sion (see figure 5.1). Modernism in architecture was obsessed
echnaloglcai pregress, adoptmg technology as both its mstmw

é underlymg theme of such ana.lyses is that women experlexxce
'differenﬂy from men and would therefore create different built
onments. Margm K‘ennedy, a Berlin-based architect, argues that

iy by wemen and fema}e va}uzs (1981 p. 76). Whereas men
n a building from the outside in, women’s greater preoccupation
interiors leads them to des:gn buildings from the inside out.
e:dy suggests that there are the following male and female

iples in ‘archltecture

The Female Principles The Male Principles

nore user oriented than designer oriented

more ergonomic - than large scale/monumental

nore functional » than formal |

more flexible - than fixed

‘more organically ordered  than abstractly systematized . :
1ore holistic/complex than specialized/q one~d1m¢nsi‘ nal

ore social = , than = profit-oriented

jore slowly growing than . ~qmckly canstmcted

hese ideas are echoed in many feminist critiques bf _archite
“practice, which argue that whereas male subjectivity. is express
‘tall phallic towers, female buildings are round, enclosing, cu:
- low-rise. Such views are not the prerogative of fennms{ "
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1e.City in History, Lewis Mumford proposed that in neolithic com-
ities people lived in round dwellings, the house and the village
g woman writ large: with the development of the city ‘{m]ale
bolisms .and abstractions now become manifest: they show
1selves in the insistent straight line, the rectangle, the firmly
nded geometric plan, the phallic tower and the obelisk . . ." (1961,

espite its initial appeal, there are a number of problems with this
cal feminist position. To start with, the emphasis on universalized
minine 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
al'shaped Guggenheim museum of Frank Lloyd Wright (see figure
). Neither can it explain women’sinvolvement in the design of high-

buildings. As Kennedy herself remarks, in countries such as the
3SR 'that have a high proportion of women architects, the domi-
nt Western models of architecture prevail. Even though there are
ncreasing number of women practising architecture in Western

.2 Interior of Guggenheim Museum, New York, b ar'j
Frank Lioyd Wright
Source: 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 that
male architects. That women architects have traditionally ‘b
assumed to be best suited for the design of domestic architectur
interiors reflects their low status in the profession rather t
specifically female attribute. It is to do with the hierarchical rela
shxp between what is considered to be great ‘architecture’ of the p
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 central
office towers solely as the product of masculinist, phailocentnc ]
values is to present a very partial picture which ignores investm
calculations, capital flows, global property markets and the pi
ownership of land. The appearance of. highnnse office bmidm
explained as much by economic ‘processes which lead to-
accumulated capital being invested in the central business distri
Margo Huxley (1988, p. 41) pomts out, these investments depe
‘pohtxcal actions to retain the primacy of the central city and o
perceptions of (male) corporate directors of the prestige and.
vthaft'i"s;kreﬁecied in takmg occupancy of thc }atest ingh»nsc, htgh
office tower’.

: thle an account in ierm& of capxtahst mvcstmﬁnt demanstr&te
aterial basis of high towers, we still need an expianaﬁon
cultural forces at work which give towers an association with powe
and eétzgc I weuld argue thai the cxu}turat assecxanon between gt

advanaed technelogy Perhaps ﬁ‘ilSlSi&fhy thc radicai femmxst
ference-for, iow~nsc ‘human scale developmem presents a credl

refiect the %ppmach of whlte, mzddie—c}ass women mthe profesél
Women S, expenence is very dxverse, especxaliy in ter;ns of class T

extenswe research on mnetcenth—century Amencan fem:mst planéi
for utopian communities. Alternative approaches to individualized
housework in single-family homes were proposed by an earlier
women's movement. This ‘lost feminist tradition’ identified the;{i
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-economic exploitation of women’s labour by men as the most basic
use of women’s inequality. The central object of their campaigning
-to socialize household labour and childcare. Most significantly,
y: sought to do this by a complete transformation of the spatial
m’and material culture of American homes, neighbourhoods and
ies. 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
explore 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-
ss Massachusetts woman, outlined plans for cooperative residential
ghbourhoods  made. up of kitchenless houses and a cooperative
asekeeping centre. She’ suggested that women organize to perform
eir 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
erests outside the home. Writing in 1898, the economist Charlotte
rkins Gilman recommended kitchenless houses of a similar sort,

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

Ultimately this domestic reform movement foundered on the diffi-
ty of overcoming both sex and class divisions in their urban and
urban communities. The problem of domestic service versus
mestic cooperation could not be resolved. Many cooperative house-
eeping societies accepted hierarchical organizational structures
thich put educated, middle-class managers at the top and paid
dishwashers and laundry workers rather poorly. ‘Feminists with
capital who could afford the new physical environment for collective
omestic work never thought of voluntarily sharing that domestic
vork themselves’ (Hayden, 1982, p.201). Thus, the liberation of
rofessional 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
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domestic oppression is instructive. It demonstrates the impossibili
of divorcing gender from class and other relations of inequality.
also demonstrates that new, egalitarian architectural forms cann
simply be superimposed on a preexisting social order and be tran
formative in themselves.

Automobiles: Technology in Motion

So far I have discussed the gender dimensions of housing design ant
urban layout. However, any discussion of the physical built envirc
ment is incomplete without discussing the transport technology that
binds these spaces together. In particular the automobile is nowap;
eminent feature of the urban environment.

The invention and mass production of the car has greatly influenced
the shape of the modern city. One has only to think of cities like 1
Angeles and new planned towns like Milton Keynes, to be reminded
- of this. From the beginning of the modern movement in architectu
architects like Le Corbusier and Frank Lloyd Wright saw cars as
integral to the design of the city. In this section I will argue that | )
transport system, and in particular the dominance of the car, restricts
women’s mobility and exacerbates women’s confinement to the home
and the immediate locality. Women’s and men’s daily lives trace ver
different patterns of time, space and movement, and the modern cit:
is predicated on a mode of transport that reflects and is organi
around men’s interests, activities and desires, to the detriment o
women.

The manufacture of automobiles is the largest industry in the worl
economy. It is dominated by a handful of American, Japanese ani
European companies that control 80 per cent of global production
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’
streets.'® The automobile and its infrastructure dominate most North
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 Lesx;
Angeles, the figure reaches two-thirds. ‘

For the individual, the mobility and convenience that the private
car bestows are unparalleled by any other means of transportation. .
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wever, what appears to be an ideal solution to individual needs is
creasingly 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
r-was 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
s and cars and pioneered the building of elaborate highway and
way systems. However it transpired that freeways themselves
wned more and more traffic, becoming badly congested very soon
ter their 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
iminating the congestion:“This sets in motion a vicious circle or self-
ulfilling 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
southern California, where there are probably more miles of freeways
than anywhere else in the world, may seem impressive. However as
esult of a much lower population density than European cities, the
‘advantage of speed is offset by the much longer distances required to
§§3;ravel to work. The irony is that a horse and buggy could cross
~downtown Los Angeles almost as fast in 1900 as an automobile can
‘make this trip at Spm today.

" 'éferway Madness

“There is nothing inevitable about this rise and rise of the road. The
‘state has played a major role in decisions about the extent to which
‘transport investment is in roads as opposed to public transport. Again
‘by -comparison with Europe, American and Australian cities are
.characterized by a much heavier dependence on cars. Average
‘Australian cities have four times, and US cities three times, more road
‘supply per person than average European cities (Newman, 1988, p. 6).
‘The 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 of s
“subsidies to road transport are rarely exposed or documented. ’
‘expensive maintenance of motorways so heavily used by private
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haulage companies is a case in point. The hidden subsidy to com
car users via tax concessions and road maintenance is anothe
Greater London Council study in 1986 found that the effe
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 0f
port technology may seem like another version of ‘the paths not
argument, where people actively chose one type of technology in
ference to others. However, in many cities that we now associate with
the car, other forms of transport were not so long ago both prefi
and extensively used. Contrary to popular impressions, Los An;
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 forgotien today that in the United States:
used to be a network of efficient and well-functioning urban andi
urban rail systems in nearly every metropolitan area. By 1917, th
were nearly 45,000 miles of trolley tracks which attracted billio
passengers. This transport system was not replaced by the motor
simply because of consumer choice. Rather, commercial ‘intere
joined forces at a key moment to close off all other options and enst
that - henceforth investment -would be channelled into automc b
tmhuoiogy :

Beginning in the early 1930s, General Motors and other automab
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 acquired
more than 100 rail systems in 45 cities, dismantled the electric i
and paved over the tracks. By the late fifties, about 90 per cent of:
trolley network had been eliminated. The ultimate objective of t
operation was to divert patrons of the earlier rail systems to Gener;
Motors cars. According to Snell, the reasons for this were clear: ‘omne
subway car or electric rail car can take the place of from 50 to 100
automeobiles’.!! In 1949 General Motors, Standard Oil of California
and Firestone Tyres were found guilty of anti-trust conspiracy, bu
the damage had been done. By then, the political and economic powes
of the road lobby had succeeded in making American cities completeh
dependent upon the automobile. If there is a single force responsibl
for preventing the development of a diversified, balanced an
ecologically-sound system of mass transportation, which was wel
within the bounds of the technologically feasible, it is the automotive
and petroleum industries. s
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We men in the Slow Lane

certain interests have conspired to make the motor car rule, the
rests of .certain social groups have been sacrificed to this end.
-assumption of car ownership discriminates against the poor and
working class in general, and women constitute a disproportionate
iber of those affected. Older women and single mothers are among
poorest groups in society and have been literally left stranded in,
utside of, cities designed around the motor car. Although the
omobile did not create suburbia, it certainly expanded and accele-
ted this process. The promotion of mass motor-car ownership has
ed to exacerbate a greater dispersal of residential settlement often
out any other mode of transport provided to service such areas.
1ese developments in transport policy have affected women and
men - differently.'? Research--op:-automobile use in Britain, North
merica and Australia indicates that proportionately more men than
ien have obtained drivers’ licences, and that male car owners and
ers far outnumber female. Furthermore, while most women reside
ar-owning -households, evidence shows that women have con-
ierably less access to the ‘family car’. As a consequence of this,
men are much more reliant: zhan men on public transport to meet
eir travel reqmrements
Despite women’s low mobility, their travel needs are expanding as
ncreasing number of married women are entering the paid labour
iorce -and as the location of health care, educational resources and
g)ppmg facilities: become more dispersed. Changes in patterns of
consumption and service provision have increased the importance of
ansport access for women. For example, with the advent of the car,
home-delivery services and corner stores gradually disappeared to be
laced by car-oriented supermarket complexes resulting in a
significant increase in the proportion of time women spend on con-
umption activities. Even women who are not engaged in paid work
must make frequent journeys to service the domestic needs of. the
household. s
" Althoagh women are its primary users, in many ways publ;c tramf
port. is not suitable for their needs and seems tailored to men’s conve-
nience. Recent work by geographers has drawn attention to. the
the ‘time-space maps’ of the daily, weekly and overall life paths. of
mdlwduals in their mteractmns wzth one aﬁother act asuccmst

i w;thm social commumtxes in terms of fettcrs, onmb: ‘
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communication. By emphasizing the critical connection betwe
women's domestic roles and considerations of time and space
time-geographic perspective adds a further dimension to our analy
of women’s inequality. It has shown that the travel patterns of the
sexes are quite different and that, in response to domestic respo
bilities, women elect to restrict the time spent on thejourney to
Given that family location is traditionally determined by its sp
relationship to the man’s: employment, women’s oppertumt‘
particularly restricted. :

- This is best illustrated by tracing the dayato-day activities af*; an
a single parent. ‘Jane cannot leave home for work before a:ce
hour of the day because of her chﬂd’s dependence on her for fee
and other needs, and because the sole accessible nursery is no
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 restristed by these ccmstra;
and reciprocally the fact that she has little chance of acquirin
holding down a well-paid occupation reinforces the other constrai
she faces in the trajectory of her path through- the day. Shehas
collect her child in- m1d~aftemeon ‘before the nursery closes, and
thus effectively restricted to part-time employment. Suppose sh
a choice of two jobs, one better-paid and offering the chance to'r
a car, making it possible for her to take her child to a nursery furth
away from herhome. On taking the more remunerative job, she fis
that the time expended in driving to the nursery, to and from wo
and then back home again does not allow her time to do othernece
sary tasks, such as shopping, cooking and housework. She -m
therefore feel herself ‘forced’ to leave the job fora icw»paxd pari~t1_
alternative nearer to home.’?® s

This exposition of a ‘mother’s day emphasizes the role piayed
transport facilities -in constraining women’s access to employme
services and social life. In pamcu!ar, whether women are -emplo
part-time, full-time or at allisto a sxgnifacaﬁt extent contingent or
these spatial relations. Firstly, an mcreasmg number of women w«er_,
part~t1me and therefore travel more in off-peak periods when services
are more erratic. Yet public transport is still overwhelmingly designed
amund the needs of fullsiame workers commuting to the centxa!
business district. Secondly, as Jane’s story demonstrates; wome
mumeys have been shown to be more compléx or multi-purpose thai
men’s as a result of their roles as mothers, unpazd 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
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‘the journey can be accomplished by public transport it requires a
mber of changes and is therefore very time consuming and
ffj nsive. This is a major reason why the job market for women is
ich more geegra;;h;caily restncted than that for men.
Furthermore, more women than men travel with grocery bags, baby
riages and dependants. Wamng at bus staps, climbing up and
wn bus steps or worse still underground stairs is a nightmare for
one who isn’t young, able bodied and unencumbered (see figure
). The dominance of the car has also made the city an alienating
onment for women and pedestnans. To get under motorways
it divide cities requzres 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 women’s lives,
‘vmg a noisy, psiiutmg; dangerous wedge between their homes and
Arkplaces, schoeis anci ealth centres causmg them o walk round-

men as they have the additional fear of Tacist attack As pubhc
nsp rt-bec;;m&s ‘more automated, there are fewer staff on trains,
;alatfarms so women feel even more at risk. Interestingly
i -dommated mles are the mast dangerous I)etroxt has one

are uséd as much fcr pmtectmn as for transportaticn
emphasmng the way in which the organization of the
; ystgm cam;:mmﬁs wémen s mequahty, vxrtually ioek-

‘the access Qf ceriam groups to public amenities comes from
-article called ‘Do’ Artifacts Have Politics?’ by Langdon Winner
1980). Winner tells us that anyone who has travelled the highways
f:America and has become used to the normal height of overpasses
‘may well find somethmg a little odd about some of the bridges over
‘the parkways on Long Island, New York. Many of the overpasses are
fextraordmanly 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
‘special meaning to it - we seldom give things like roads and bridges
any consideration. | .

oIn fact, the two hundred low-hanging overpasses on Leng Island
“were deliberately designed to achieve a particular social goal. Robert
Moses, the master builder of roads, parks, bridges and other public
rorks from the 1920s to the 1970s in New York, had these overpasses
- built to specifications that would discourage the presence of buses on
his:parkways. The reasons reflect Moses’s class bias and racial pre-
udice. Affluent whites would be free to use their cars on the parkways
for recreation and commuting. Poor people and blacks, who normally
finsed public transport, were kept off the roads because the twelve-foot
 high buses could not get through the overpasses. One consequence was
to limit access of racial minorities and low-income groups to Jones
Beach, Moses’s acclaimed public park. Although Winner does not
_mention women, women’s-dependence on public transport means that
_these physical arrangements also have a gender dimension.

-'This story illustrates that, far fmm being neutral, even seemingly
nocuous technological forms such as roads and bridges embody and
-reinforce 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
_structures of concrete and steel embody a systematic social inequality,
‘way of engineering relationships among people that, after a time,
becomes just another part of the landscape’ (Winner, 1980, p. 124).

fj& Car Culture

ust 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
conomic factors. Above I stressed that the dominance of the car was
ot simply about the efficient movement of people around cities but
as ensured by economic forces. Means of travelling - whether by
car, motorcycle or bicycle - are also consumer products charged with
‘symbolic: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
~appreciate its ideological significance. It is not simply technical effi-
- ciency that determines the design of cars but cultural forces that shape
- them.
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Car manufacturers consciously design and style the appearance of
their products to express consumer dreams, desires and aspxratml
In turn, consumers purchase, along with their car, an image and
social identity. Cars are infused with powerful visual messages abo
the age, sex, race, social class and lifestyle of the user. Cars ar
major feature of conspicuous consumption for men and have a cent
place in'male culture. The masculine fantasies they represent t;
different forms, as can be seen by the contrasting designs of smoo
aerodynamic-style sports cars and the rugged, four-wheel-drive ‘r T
rovers’. These have in common their symbolization of individual
freedom and self-realization. Countless novels, films, popular sor
and advertisements romanticize flight in a car and link cruising alo
the road with liberation. For men, cars afford a means of escape fi¢
domestic resp@nmbﬂmes, from family commitment, into a realm
private fantasy, autonomy and control. :

Even more markedly than the car, the motorcycle is a symboh:
object that represents physxcai taughness, virility, excitement, speed
danger - and -skill. Their conspicuous bodywork and mechanic
resonate with their original military use, and speak of aggression am
virility.  Along with leather jackets, riders wear grease-stained jean
to express their technical competence. The experience of riding a bik
encapsulates the outdoor, rwing*-lifevof the wanderer with no ties./1
also symbolizes a form of man’s mastery of the machine; a powerf
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
that cars, trucks and motorcycles are usually personified as fem:
and given women’s names. They are after all the place where men f
most sexual, the vehicle for men's pursuit of sexual adventur
including their use of street prostitutes. In advertising their produ :
manufacturers associate these products with women’s bodies and w
animals. Nubile women are draped over cars in advertisements. M
are the possessors and women the possessed. ‘Manufacturers encour:
age the male user to perceive his machine as a temperamental wom
who needs to be regularly maintained and pampered for high perfor
mance.” (Chambers, 1983, p.308). Cars have long been a metapho
for sex and something wild in the already tamed urban environment
In recent 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 expiored
in the next chapter. o3
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~ . For all that I have been stressing that the car is a fetishized object
or men, this is not the whole story nor the full extent of the gender
réiatx’ons embodied in the car. The desxgn of the ‘famxiy car’ reflects

household needs. The powerful large car is destined far the maie head
;the household, although mcreasmgly professwnai wnmen are bemg

;;gla_morous cars. However, for most women cars as:c a
_sity-to which they aspire for relief from drudgery an
f;ffhcame, They are also a: relauvely safe means a;f ¢

jiikely to cause car accidents. Indeed the partmular
car offers women sets up a tension for eco-femini:
‘constitutes a major environmental hazard, for wor
‘the short term, demanding ‘equal access’ to. the
‘tant assertion of their right to mdepeadcnce, m&b
ﬁ'safety i

In this chapter I have been concerned to estahhs
‘_ between the built environment and patriarchy. Th
the modern house and the orgamzauon of dom‘

langer seen as fixed, we can begin to make

NOTES

1 According to W. and D. Andrews (1974, pSiﬁ
‘made possible the literal centralization of the woman
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To all intents and purposes of course the television is now the foc
- of most living rooms, but it has not displaced the hearth, often 4

the house; technology, in short, placed the woman in the midst of
and not removed from them’. A
For details of the Tudor Walters Report, see J. Eume
pp. 218-221).

This quotation is taken from an excellent article by G. Ailan;
Crow (1990). For an account of the Women’s Housing Sub Cﬁ
see B McFarlane (1984) and A Ravetz (1989).

women worked in 1950 compared with 27 per cent of thl
population. ’

installed adjacent to the fireplace.
See D. Harvey (1989) and E. Soja (1989). One of the few artxcie&
does attempt to draw out the implications of these changes for w
is E. Harman (1983). s
See A. Coleman (1985). For the classic critique, which is particu
interesting for its discussion of the consequences for bringing
children, see J. Jacobs (1962). )
Indeed, some of these architectural principles have even ga.med 1
approval! See The Prince of Wales (1989). -
In England too there was much enthusiasm for cooperative him
keeping among the more socialist-inclined members of the Garden €
Movement. Ebenezer Howard organized extensive experiment
cooperative housekeeping, building quadrangles of kitchenless units
the Garden Cities of Letchworth and Welwyn. According to Ravetz;
however, the demise of domestic service was an important factor. ‘It wa
perhaps this strong male interest in getting the housework done w
minimum inconvenience to themselves that, more than any feminis
inspiration, explains the interest of certain men or the garden city mo
ment in collective housekeeping.” (Ravetz, 1989, p. 192). .
The source of information for this paragraph is M. Renner (1988) and:
the New Internationalist No. 195, May 1989, issue on ‘Car Chaos’.
The elimination of the interurban rail systems is documented in detaxif;
by B. Snell, ‘Report on American Ground Transport’, Subcommittee on
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.




be self-evident and in no need of explanation. But as this chapter
:show, the relationship, although strong, is more complex than
y at first appear.

‘have already argued that thg traditional conception of technology
heavily weighted against wonien. We tend to think about technology
erms of industrial machinery and cars, for example, ignoring other
chnologies that affect most aspects of everyday life. The very defini-
on of technology, in other words, has a male bias. This emphasis
n technologies dominated by men conspires in turn to diminish the
ignificance of women’s technologies, such as horticulture, cooking
id childcare, and so reproduces the stereotype of women as techno-
ogically ignorant and incapable. The enduring force of the identifi-
ation between technology and manliness, therefore, is not mherent
‘biological sex difference. It is rather the result of the mstan .
Itural construction of gender.
“This chapter will examine the ideological and cultural: processes
. serve to make ‘natural’, and thereby help to generate, thi
~‘connection between men and machines. That our present
~‘culture expresses and consolidates relations among men
- ‘tant factor in explaining the continuing exclusion of v
- “as a result of these social practices, women may. attac
" ‘meanings and values to technology. To emphasize;
~'ways in which the symbolic representation of techn
- gendered is not to deny that real differences do exmt
and men in relation to technology. Nor is it to imply
techngloglcally skilled or knowledgeable. Rather
it is the ideology of masculinity that has t
technology.
In order to understand the undarlymg nex
and technology, I will now consider sevcrai,exa

this identification, and where technology is seen
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activity in question. The chapter also examines women’s relationshir
to masculine cultural worlds. '

Men and Mﬁchines

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

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

Drawing on the feminist analysis of the deve!opment of science
a form of domination of both nature and women, Easlea explains
creation of nuclear weapons in terms of the masculinity of scien:
He argues that ‘the nuclear arms race is in large part underwrit
by masculine behaviour in the pursuit and application of scientifi¢
inquiry’ (p. 5). The book details the story of the discovery of radio-
activity and the development of the atomic bomb and vividly describes
the excitement and intense: competmveness of the prominent scxentxsts?
who were involved. Easlea’s purpose is to critique the kind of' ‘techmw;
cal rationality’ that dictated the making of the atomic bomb, reflected
so clearly in J. Robert Oppenheimer’s statement that ‘when you see.
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 techmcal J
success’ (p. 129).

What is striking is not only the compulsive nature of the work dene,
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y this group of men but the overriding pleasure and sheer joy they
xperienced in achieving technological perfection. ‘Nobody worked
ess than 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
the 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
scientists recalled the exultation, celebration and pride they felt in the
ectiveness of the weapon, how Oppenheimer was cheered by the
,:,tue staff of .the laboratory like a ‘prize fighter’, and how they
njoyed “a hastily arranged champagne dinner’. “The only reaction I
yember,” Richard Feynman recails, . . . was a very considerable
ion-and excitement. ... I was involved in this happy thing,
king and drunk, ssmng on the bonnet of a jeep and playing drums,
itement running all over Los ‘Alamos at the same time as the people
ere 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
1akes much of the fact that work on the atomic bomb actually
iensified after Nazi Germany had surrendered to the Allied armies.

‘or Easlea, this behaviour can be accounted for in terms of these
ale scientists -substituting for their lack of feminine procreative
power, that is, ‘womb envy’. Men ‘give birth’ to science and weapons
o:compensate for their lack of the ‘magical power’ of giving birth to
_babies. He argues that this is demonstrated by their pervasive use of
‘aggressive sexual and birth metaphors to describe their work, such
that the first uranium bomb, which was dropped on Hiroshima, was
named ‘Little Boy’. This imagery signifies unconscious male motiva-
tions, “phallic psychology’, which makes such technical inventions
§§passrbie. Men are obsessed with gaining power and glory and he
-approvingly quotes Simone de Beauvoir’s view that male accomplish-
‘ments in the field of science and technology serve to bestow a virile
‘status on the respective male achievers and thereby underwrite a claim
‘to 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
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when describing their experiences of doing creative work does not,; by’
itself, constitute grounds for arguing that male creativity is inheren
about rape and violence. Individual motivations cannot be’
directly from the rhetoric of science any more than the invention
the bomb can simply be explained in terms of the psycho-&ex
anxieties of its particular male inventors.
Sexual imagery has always been part of the world of warfare a
both the military itself and arms manufacturers are constantly exple
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 pro
in the first place. As Ludi Jordanova (1987, p. 156) comments, *
interesting questions are how and why creativity of all kinds has b
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 m:
domination of ali powerful public institutions, rather than somethh
specific to the male spirit.
The language used by defence intellectuals when discussing nucl
strategy is particularly revealing. Carol Cohn (1987) discovered this
recently when she spent a year in the company of defence strategists
Like Easlea she found the male world of nuclear planning: suffu
with sexual and patriarchal imagery and sanitized abstraction;
language designed to talk exclusively about weapons and not ab
human death. However, for her ‘the interesting issue is not so m
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 cultur.
grounded and culturally acceptable mechanisms that distance the: usc
from thinking of oneself as a victim, making it possible to think aboni
the unthinkable. E

Language that is abstract, samtxzed 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 ** o
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 talk-
ing about and from the realities one is creatmg through discourse.
(Cohn, 1987, p. 715}
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~She correctly points out that it may be an illusion to assume that
echnostrategic language literally articulates rather than hides the
actual reasons for the development and deployment of nuclear
veapons. Rather than informing and shaping decisions, the discourse
nore often functions as a legitimation for political outcomes that have
ccurred for utterly different reasons. This language of patriarchal
uphemisms permeates many spheres of high technology.

e Obsession with Conirol

In 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
~men 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 engmﬁ*ers pursuzt 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
“male.
1t 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
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refuge from, the much more uncertain and complex relationshi '
characterize social life. According to Turkle, these young me
an intense need to master things; their adcixctmn is not to co;
programming but to playing with the issue of control. It 5
exerting power and domination within the unambxguaus W
machinery. .

Perhaps the ultimate illustration of men pitting ihemseiws a ;
machines is the story of the Air Force test pilots who became ﬂm
astronauts. What is absorbing about Tom Wolfe’s account in
Right Stuff (1980) is its focus on the psychology of the test p
flying aircraft higher and faster than they were designed:to-be
these men were constantly testing the limits of the physically p«
‘pushing ‘the outer edge of the envelope’ until the limits of th
nology were reached and only having ‘the right stuff could
man’s life. This is the stuff that lets you function as a superhn
when you have pushed yourself beyond the edge of human an
‘nical: possibility, the stuff that allows you to feel in control in
tions: that were set up in advance as situations where control
be lost. And when they left the airfield these test pilots would:
the outer:edge in the male rituals of drinking and driving their
at speeds almost out of control. The chances of dying were asto
ingly high and yet these men actually were delighted to take on
odds and prove their courage.

-One of the interesting twists to the story is the contrast between |
description of Chuck Yeager, who was the first man to fly throt
the sound barrier and the trips-of the firstastronauts. Whereas Yeage
ranked foremost among the true brothers of the right stuff, a
astronaut was seen not as a pilot but a passive occupant of a rocke
shown by the fact that the first flight in a Mercury rocket was in fact
taken by a chimpanzee. Wolfe tells of an incident when the seven
astronauts insisted that a window be designed into the capsule whic
they could open themselves. They even demanded manual controls for
the rocket so that they would have control and function ‘more like.
pilots. In this sense, the commonly-drawn analogy between rockets
and missile and the phallus is somewhat inappropriate. For all:that
the first astronauts were hailed as conquering heroes, according to:
their own codes of masculinity they had actually become subordinate
to elaborate computerized. controls, and were denied the scope to
demonstrate their manliness. Real men fly planes, they don’t just push
buttons! o
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ms of Masculinity

hough the above descriptions are all of relatively powerful groups
men ‘developing or controlling key forms of technology, they

lly involve a wide variety of workplace cultures and practices.
iat this points.to is the need to distinguish between different forms
masculinity in relation to different areas of technology. To say that
trol over technology is a core element of masculinity is not to imply
~there is one masculinity or one technology. There are diverse

ural expressions of masculinity just as there are diverse techno-

The .st&dy of the ,social construcn;m -of masculinity has become a
ng theme in the sociology of gender. A major contributor in this

rea; Bob Connell: (1985,:1987), distinguishes between the culturally
ominant - forms of masculinity or ‘hegemonic masculinity’ and
ubordinated’ or ‘marginalized’ forms. By ‘hegemonic’ he means a
ocial ascendancy achieved not by force but by the organization of
rivate life and cultural processes. It is the dominant cultural ideal

masculinity, which need not correspond closely with the actual
rsonalities-of the vast majority of men. Although Connell uses the
rm ‘hegemonic masculinity’ in the singular, I read him to suggest
at there is a core of dominant masculinity which is reflected in
fferent - variants.- In contemporary Western society, hegemmm
asculinity is strongly associated with aggressweness and theca )

1. violence. s
'Of particular interest here is the extent to whlch contrc O
nology is involved in. this archetype of hegemonic- masct
cult of masculzmiy which is based on physical. toug
“‘mechanical skills is particularly strong in the shop-floo:
" ‘working-class men. All the things that are associat
labour and ‘machinery - dirt, noise, dazage war
. 'masculine qualities.? Machine-related skills-an
- fundamental measures of masculine status and
~ to this model of hegemonic masculinity.. Bu
- the shop-floor is one form of the:domina
is not the only important one and in the nexi
to consider the ideologies and practices of mili
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are central to the techniques of violence and are almost entirf:i i
hands of men. o
Let us first return for a moment to the example of wmputer h
and look more closely at the way manliness is represented her
might initially describe their form of masculinity as the profe:
ized, calculative rationality of the technical specialist. What is
esting for our purposes is the way they mythologize their
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:mi
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 p
emerges however when we look more closely at these descriptiol
hackers. Seen through the eyes of Turkle or Weizenbaum these
technologists are pictured as unattractive and pathological: ‘b
young men of disheveled -appearance. . . . Their rumpled clo
their unwashed and unshaven faces, and their uncombed hai
testify that they are oblivious to their bodies and to the world in'wh
they move. G:szenbaum, 1976, p. 116) They are ‘losers™and ‘Jone
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 questmn that this poses is whether for these men techm
expertise is about the realization of power or their lack-of it.3’
in different ways both things are true points to the complex relatio
ship between knowledge, power and technology. An obsession wit
technology may well be an attempt by men who are social failures t
compensate for their lack of power. On the other hand, mastery over
this technology does bestow some power on these men; in relation ti
other men and women who lack this expertise, in terms of the matenai
rewards this skill brings, and even in terms of their popular portray
as ‘heroes’ at the frontiers of technological progress. By providin;
largely 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. |
In our culture, to be in command of the very latest technalagy
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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adept with cars, does not convey the same status or agency.
ther in fact does hegemonic masculinity, which is more strongly
sessed by working-class than ruling-class-men. The exaggerated
culinity found amongst working-class cultures must be viewed
inst the background of their relative deprivation, their low status
‘their comparative powerlessness in the broader society. The point
ere is that although technical expertise is a key source of power
mongst men, it does not override other sources of power, such as
ition in the class structure.
‘There is one -final but crucial point to be made about these
asculine cultures of technology, which is that the ideology of mascu-
nity is remarkably flexible.® A good illustration of this point is
vided by engineering. Of all the major professions, engineering
,):ntains the smallest proportic)n of females and pmjects a heavily
iguing example of an archetypzcaliy masculine culture bacause it
cuts 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
stween science and sensuality, the hard and the soft, things and
eople. This social construction draws on the wider system of symbols
d metaphors which -identify. women with nature and men with
ilture. Sexual ideologies and stereotypes are diverse and fluid, but
ch opposites as ‘male/female’ and ‘reason/emotion’ are central to
‘estern:culture. The notion that women are closer to nature than men
‘contains various elements such as that women are more emotional,
less analytical and weaker than men. In the advanced industrial world,
‘where scientific and technical rationality are highly valued, these
‘associations play a powerful role in the ideological construction. of
women -as inferior.” Like Turkle, Sally Hacker (1981) found that
‘engineers attributed values in the social hierarchy on a continu
‘giving most prestige to scientific abstraction and technical com '
‘and least to feminine properties of nurturance, sensuality
‘body. Engineering seems to be the very epitome of:cool re;
-antithesis of feeling. Yet, as Hacker (1989) remarks, aﬂd;a‘s
‘already seen,  ‘technics can be exhilarating, a:
‘pleasure, even arousal, at the core of innovation’
‘Pleasures of Engineering, Samuel Florman (197
and physical, as well as intellectual, measams d
: engmeermg
Machines can clearly evoke powerful’ ematm
for men. One wonders if this is at least in part w]
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are referred to by the female pronoun! Similarly, the complems
values of hard/soft are also used to legitimate female exclusion
the world of engineering.* Masculinity is expressed both in
muscular physical strength and aggression, and in terms of: ar
power. ‘At one moment, in order to fortify their identificati
physical engineering, men dismiss the intellectual world:as
the next moment, however, they need to apprcpriate s¢
intellectual engineering work for masculinity too.’ (Cociébum
p. 190)
No matter how masculinity is defined according to t ]
adaptable ideology, it always c:mstructs women as ill-suited: iﬂ
logical pursuits. \

Combat, the Heroic and Masculinity

We have been considering examples of the sense of mastery
technology and its connection with masculinity. If there
institution in society that underwrites the ideology of hege
masculinity, it is the military. Contemporary Western societ
suffused with popular images of men as enthusiastic killers
Rambo-style fashions, war films, military toys and maga
Weapons and particularly guns are the epitome of mastery as:a
of domination. Guns are intrinsically associated with deat
danger. Here the sense of mastery is enhanced by the closenes
physical danger, it is seen as the pinnacle of manly daring. The willir
ness of men to die - for their country, for their womenfolk, fo:
honour, is central to both military and manly values. War proyi
the ultimate test of manliness and is the legitimate expression of
violence. In this sense, the armed forces represent and defend
masculine ethic. Warrior values as expressed in armed combat
central to military mythology, which in turn is imbued with gej
ideology.? Both war and weaponry are seen as exclusively male'¢
cerns, and the imagery surrounding them simultaneously portray;
men as the brave warriors and women as the helpless wives-mother
daughters, whose lives and honour the soldiers are fighting to prote

Ideas about femininity and the unsuitability of women for:
military are almost universal. At the core of all arguments agai
allowing women to perform combat roles are beliefs about
inferiority of the female body. Now that women are increasingly- bem
recruited into the military, this search for sexual difference has; if.
anything, intensified. ‘Western armed forces now conduct official”
studies of pregnancy, menstruation, and “upper body strength” in an.
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T WE DON'T PLAY NASTY, ROUGH GAMES
_WiTH GUNS ~ WE PLAY INTELLECTUAL STUFF
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ost desperate search for some fundamental, intrinsic (i.e. not open
political debate) difference between male and female soldiers.’
oe, 1983, p. 138) According to military logic, combat involves
g and carrying heavy things and pulling oneself over formidable
stacles. In a mirror image of non-military workplace ideology,
sumptions about women’s physical weakness and higher absen-
eism are mobilized to exclude women from combat. As Cynthia
iloe comments, the distinctions between ‘combat’ and ‘non-combat’,

“front’ and the ‘rear’, which ultimately justify the military’s sexual
ivision of labour, are increasingly difficult to sustain in the face of

dern warfare.
1t was never easy however. Enloe (1983, p. 123) provides a wonder-
| illustration of the delicate manoeuvres that have been performed
‘maintain a male definition of combat. During the Second World
War several anti-aircraft batteries were set up in Britain comprising.
men and women. The idea was that women could operate the guns’
fire control instruments and so ‘free’ male soldiers to actually fire the
-guns. Thus, in the new mixed artillery crews women were assigned 1o
fire control, searchlight operations, targeting and hit confirmation: .
These artillery women were defined as ‘non-combat’ personnel:while
‘the men standing next to them, but assigned to firing the guns, were:
‘designated as ‘combat’ personne}! et e R
- The view that women are constitutionally predisposed towards
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peace does not only feature in anti-feminist arguments.
tancing themselves from the 1declogy that defines womﬁn
cally inferior to men, many feminists also see war and soldi
male and believe that women are naturally inclined to pacifis;
noted at the begmnmg of this chapter that much feminist peace
conceives of war-and weaponry as the direct result of men’
nature. Women, on the other hand, are seen as nurturing, co«
and non-violent. Their role as mothers is supposed to lead w
value growth and preservation, as against death and dest
Some writers are influenced by Carol ‘Gilligan’s (1982)
women’s cognitive and moral develepmem is distinctly differ
that of men. Accordmg to. Gilligan, women’s concrete and contex
style of thinking ami moral -reasoning involves an onentatia
nurturance and care, through relationship and connectio
appeals are made to women’s canng morality, or ‘matemaii
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 masculinit
femininity. As authors like Genevieve Lloyd (1986) and Lynn
(1987) have pointed out, it is rather ironic that those idea
psychological sex differences that are central to patriarchal id
have ‘now become so prevalent in popular feminist thinking.

Femininity, as we now have it, has been constituted within the Weste
intellectual tradition to be what is left behind by ideals of masculinil
citizenship and patriotism. But if that is so the idea of a speclai aw
pathy between women and war has to be seen as in some ways.a prods
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 i ins
of the rhetoric of feminist peace groups springs from the same SOurg
as General Barrow’s conviction that there is no place for women 0‘
battlefleld (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 we
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. Mar
men, such as the conscientious objectors and male pacifists of the
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d wars, have rejected war and the military. Despite these counter-
ling tendencies, the received cultural images of women, men and
dure.
2ed the recognition that the maleness of the military is only a
;‘;mrows.th;s masculine ideology into sharp relief, The illusion
ained by the refusal to acknowledge certain awkward facts.
ite the -absence of women from the front lines, armed forces
rtantly depend upon women, both directly and indirectly as
cal workers, nurses, domestic and sexual services to male soldiers.
g -the two world wars women carried out technically skilled
ions work and even redesigned the weaponry they were making.
ay women are again playing an important part in weapons pro-
ion. Yet this dependence on women is systematically denied in our
inant cultural understanding of militarism. In fact, as weapons
me more ‘and more heavily based on electronics, the role of
onal male military *virtues*is diminished - no enemy is ever
~-much less physically confronted — while simultaneously the
nce of ' women’s labour becomes ever greater. For the electronics
stry is largely a women’s industry, at least as far as production
cerned. Enloe (1983, p. 195) gives the example of a modern navy
ser. Forty per cent of the cost of such a vessel is accounted for
ts electronics, and without those electronics it would be useless in
ern -naval warfare. Thus, an archetypally male artefact is in
ality built in large part by women.!® A durable ideology of mascu-
y.conceals the fact that-although designed and controlied by men,
litary technology is increasingly produced by women. For as the
&em battlefield becomes transformed by the destructive force of
ghly - automated  technology, the expression of masculinity as
ical 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
- set -of -social ‘relations made up ‘of certain sorts of knowledge,
liefs, desires and practices. Treating technology as-a culture has
abled us to see the way in which technology is expressive ‘of
masculinity and how, in turn, men characteristically view themselves.
relation to these machines. I have also described how, in order to:
aintain this male dominance over new and unfamiii‘ar i:inds of
linity. I will now expiore women’s reiatmn t0 ar mare s;;ec:fxcaiiy
;thmr absence from, this technical culture. o A
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Women and Machines: Cognition or Cultm:g:?

Given the resilience of this association between technology
ness, how do women think about and experience techno!
are the mechanisms, both formal and informal, that foster
duce the cultural stereotype of women as: technologmall
indeed invisible in technical spheres? &
The continuing ‘male monopoly of weapons and mecha;
is perhaps not so difficult to understand given the weigh
tradition and custom borne by these instruments of wa
duction. The old story that you had to be strong to::
machines had at least some credibility in this context.!!:
dominance of new technologies is, at first sight, much mor:
It was a commonly held expectation that with the develop:
microelectronics, and the decreasing importance of heavy:
technology, the gender stereotyping of technology would
‘Computing is a crucial example, because:as a completely
of technology it had the potential to break the mould. In
sexual divisions, there are three distinct paths along which
nology might have developed. Computing could have been
neutral with no basic differentiation between female and male
Or, it could have been a technology that women appropriate:
all, the image of new electronic computer technology: fits with
ninity in that it is clean, sedentary work involving rote tasks
precision and nimble typing fingers. Yet recent evidence on the
gap in access to computers at school, at play and at home, su
the idea that our culture has already defined computers ‘a
eminently male machines. Numerous British, American and Aus
surveys show that boys vastly outnumber girls wherever tl
discretionary use of these machines such as in school computer
computer summer camps, at home and in games arcade
response to this disturbing trend, a number of feminist resea
have recently investigated the relation of women and girls to
puters. These studies afford useful insights into the margmahz:a
of women from technology more generally.

Computing Inequality at School

Although the work-related cultures which we have examined ha
their own dynamics, 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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eople, are already sex-typed when they enter the workplace.
women never approach the foreign territory of these masculine
*his sex segregration at work reflects the.fact that patriarchal
yns are an integral part of our entire social system. In modern
ies 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
ss-media-all transmit meanings and values that identify mascu-
‘with- machines and technological competence. These social
ts arc intertwined and mutually reinforcing, but they should not
3 simply as external forces. Individuals actively participate in,
‘and even help reproduce by resisting, these social practices. An
ent’illustration of the relationship between sexuality, schooling,
“youth cultures and employment is provided by Paul Willis in Leaming
abour (1977). He describes how working-class boys end up in
ing-class jobs by stressing’the role that the demonstration of
linity plays in valorizing low. status labour. The class and
lered nature of traditional manual labour is created, maintained
produced through these interconnected cultural processes.
ow does a completely new technology like computers, that may
aatomauealiy conform to preexisting patterns of gender differ-
ation, fitinto these processes‘? Focusing on computers may enable
 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
mtact with computers. There is now an extensive literature on sex
ereotyping in general in schools, particularly on the processes by
hich girls and boys are channelled into different subjects in second-
and tertiary education, and the link between education and gender
divisions in the labour market. As with scientific and technological
eas of tertiary education generally, the sex ratio of computer science
s very marked. Since at least the mid-1970s there have been anti-
iscrimination legislation, equal opportunity programmes and other
overnment ‘and non-government initiatives in many countries to
edress this imbalance. Despite all:this effort, the number of girls
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
1013 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.
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This drop appears to be linked to the widespread introduction of*
mzcrccomputers into schcmis Here girls quickiy Ieam that computers:;

representanen of gzr}s in science have indicated how the presentau n
of the subject alienates girls.'* Computers have been linked to thmgsr‘ji

scientific and mathematical, traditionally male subjects. There has
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 recﬁgéé
nized that abxhty in mathematics is not an indication of aptitude for
computing, it is still taken into account for entry to computing courses
at school. ‘Thus computers tend to be conceptually assimilated to the
category of science, mathematics and technology and acquire some
of the traditional qualities of differentiated interest amongst boys and
girls’ (Hoyles, 1988, p. 10). i

Gender differences in educational experience are not simply t;hef}
result of what is taught in courses of formal instruction. In a more-
profound way the culture of the school is involved in constructing
gender and sexuality through the ‘hidden curriculum’ ~ teaching in-an
implicit way meanings and behaviours associated with femalenessand
maleness, with femininity and masculinity. Studies of classrooms
show that teachers behave differently to girls and boys, they speak
to them differently, they require different responses and different
behaviour from them. Gender identity is profoundly important to
children’s perccption of themselves. Girls feel the need to display a.

femmme qualities are however incompatible with the quallties su;»fi}
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 giris are interested in
computers but it is difficult for them to pursue this because boys
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?gastwely and aggressweiy capture computer time where, as is usually
‘the case, there is insufficient computer supply in schools. This
“harassment of girls interested in computing continues into tertiary
-education. At this stage the harassment takes the form of obscene
_computer mail or print-outs of nude women. Women students in
computer science at MIT found this problem so pervasive that they
~organized a special committee to deal with it.

'Space Wors' - Games for the Boys

Children today are more likely to develop their interest in information
“technology at home than at school. Schools reinforce the early
‘socialization into gender roles that takes place within the family.
+-Many children’s toys encourage boys to be assertive and indepen-
“dent, to solve problems,”experiment with construction and, more
“recently, to regard the technological aspects of their toys with confi-
“dence and familiarity, The skills which children learn from these toys
-lay the foundations of mathematical, scientific and technological
Jearning. By contrast, ‘girls’ toys’ such as dolls foster different skills
“which are associated with caring and social interaction. Just as boys
~often come to school! with the advantage of having played with
~mechanical toys, or connected.an electric train set, they now have
-often played video games at home. Toys are an important part of the
differentiated learning experiences between girls and boys. Thesetoys
“in turn reflect the division of labour between women and men-within:
the family. In the chapter on domestic technology we saw the way in
which household technologies are sharply gendered. Technologies of
external household and car maintenance are traditionally the hus-
bands’ sphere, while women primarily use the technologies of the
- kitchen and cleaning. Moreover, control of technologies of ents
“ment such as the television and video recorder are also gendered
‘Computers all too easily fit in to this sex-stereotyped vie
nology. There is a tendency for the home micro to be boug
sons of the family. This is encouraged by advertisements for
games and home computers which are aimed at a male
often feature pictures of boys looking raptly at th
collected by the Equal Oppermmnes Comnnsswa
that of all British households owning micro:comp!
times more likely than girls to be using them.
cent of micros are used by their mothers. Children
their parents which are the appropriate spl
California survey in which school children we
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they would use computers when they were 30 years old, ‘the boys said
they would use them for finances, data processing, and games;
girls thought they would use them for housework. Wrote one:si3
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 chﬂdrcn GW
that it is men (often computer hackers) who design video games a
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 Spa
War, built at MIT in the early 1960s.* Many of the most pepulat
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 then
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 compuiter;
other:males and most females have a negative initial experienc
It is this masculine narrative content of much computer ga
software that has received the most attention in explanations of 1
difference between female and male interest in video games. As
shall see below, many analyses focus on the private experienct
‘intimate relation’ with the machine ignoring the social dimensieng
interest in computing or in playing games. The predominantly male
interest in games is a function of time and a legacy of male adolescent
culture. Overall, girls simply have fewer opportunities to use co i3
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 ‘othet
household tasks in a way:that their brothers are not. Boys-learn from
their fathers that it is their right to concentrate totally on the computer
if they choose, oblivious of the surrounding domestic environme
Males are more easily allowed to follow upinterests which do not ha&*e
to be- justified as benefiting anyone else.
In addition, girls” extracurricular activities are generaily much mare
restricted than boys. Parents are cautious about allowing girls tostay
after school in the unstructured environment of computer clubs.!
Public places like video arcades, which are central to the leisure
culture of young male adolescents, are virtually off limits for most
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-girls. They are populated almost exclusively by males; the few females
‘in evidence are usually spectators. Leslie Haddon has shown that it
:was the continuity from pinball machines that helped shape the arcade
‘game-playing world as a predominantly masculine one. Electronic
‘games directly appropriated the role of pinball and, within a few years
‘of their introduction, pinball sales had declined by two-thirds. The
“nstitutions that these young males had built up around pinball - the
‘values, rules, and rituals - were transferred to the video game. ‘[T}he
‘location of video games within the arcade and certain other contexts
‘had meant that the new machines were incorporated into the existing
‘social -activities of this milieu. Amusement parks, and many of the
‘other public sites where coin-operation machines were found, were
‘part of street culture. They were mainly male, particularly young
male, preserves.””” Thus the new technology was slotted into a pre-
;;iexisting male subcultureﬁ;and teek on its masculine face.

?'":Masfery of the Machine: Vive la Différence?

: Throughout this chapter I have been arguing that cultural factors are
<important-in understanding the masculinity of technology. By this I
;mean that the absence of technical confidence or competence does
‘indeed become part -of feminine gender identity, as well as being a
‘sexual stereotype. Using the instructive example of computers, I have
-explored the interrelated social processes that make this technology
“into-an alien culture for girls. Itis now time to consider an argument
“that has been enthusiastically received by many Western feminists -
-that technical performance is a feature of fundamental cognitive dif-
ference 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 in
“their ability to work with technology was attributed to physical
sstrength or weakness and feminists spent the best part of the 1970s
discrediting this doctrine of natural difference. I am prompted to
~wonder if it is merely an accident of history that, just as there
:major shift in the nature of technology from industrial to informa
technology, an increasing number of feminist accounts of women
computers are themselves emphasizing cognitive sex-differen
‘These alleged differences between the sexes are conceptualiz
~opposed pairs which connect with other sets of oppositions. Mal
portrayed as fascinated with the machine itself, being *hard m
in terms of computer programming, followers of rul
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competitive. Females are described as only interested in compute
tools for use and application, as ‘soft masters’, as more concret:
cooperative in orientation. Thus it is argued that girls-are less
to achieve, not simply as the result of biological differeng
because of essential psychological differences. These argumen
reminiscent of two views that are by now somewhat discredited
is the old sexual stereotype about women being too emoti
irrational and illogical, not to mention lacking the visual sp
awareness, to be good at mathematics: the other is the 1960sand 1
belief that working-class and black children were naturally suiti
less abstract or more ‘concrete forms of learning. The new
fundamentally feminist twist in the argument, as we shall see; i
difference is no longer equated with inferiority or hmrarc
crdenng

By far the best exposxnon of this view, and one which is: drawn’%
widely by other authors, is to be found in the work of Sherry Ti
(1984, also Turkle and Papert, forthcoming).’ From her obse
tions of young children programming at school, Turkle found
boys and girls tended to use two distinctive styles of computing, w
she calls ‘hard’ and ‘soft’ mastery. Hard masters are overwhelmin
boys, imposing their will over the machine by implementing
structured, linear plan. The goal is to control the machine. Girlste
to ‘be soft masters, having a more ‘interactive’, ‘negotiatin
‘relational’ style. They relate to the computer’s formal system
language for communication rather than as a set of rigid rules. Tur
draws a parallel with Claude Lévi-Strauss’ distinction between We
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. Lik
the bricoleur, the soft master works with a set of concrete elemen
While the hard master thinks in terms of g!obai abstractions, the s
master works on a problem by arranging and rearranging these
elements, working through new combinations.” (Turkle, 1984, p: 103
Turkle is clear and emphatic that neither of these styles is superior:
programming - they are different, and diversity or ‘epistemologi
pluralism’ should be celebrated. The problem for women then is thi
differential value accorded to the different styles. Computer expertise
is defined as hard mastery; it is recognized as the only correct wa;
to programme. Soft mastery is culturally constructed as mfcrwr Cm :
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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omen and girls do have a facility with programming, the categories
r-evaluating their performance are themselves gender-biased. They
designated as getting the right results by the wrong method. Only
ale mastery is identified as the rational, logical approach. However
kerers’ represent basic cognitive styles that are grounded in
chological sex differences. Here she is influenced by the work of
lyn Fox Keller (1983, 1985), Nancy Chodorow (1978) and perhaps
most by Carol Gilligan (1982). In different ways these authors all pose
ssential theory of sexual difference in cognitive skills.

o the extent that this signals ‘the return to conventional ideas of
ndamental and comprehensive cognitive, emotional and moral dif-
rence between women and men’ {Segal, 1987, p. 146) I am uncon-
nced. Firstly, on purely empirical grounds [ am sceptxcai about the
idence provided for the existence .of sex differences in cognitive
tyles. For example, Martin Hughes et al. (1988) found no such differ-
ices. Previous research on sex differences with regard to mathe-
tical 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-
1g: boys follow the rules and girls are practising an alternative style?
‘More generally the search for ‘significant’ sex differences in this or
at behaviour has a doubtful political pedigree and it is difficult to
r0id the conclusion that such research finds what it has set out to
1d. ‘Although studies do find evidence of differences between the
es, the variation within the sexes is more important than the
fferences between them.? Secondly, and more fundamentally, it is
i treasmgly clear that cognition cannot be stripped of its social con-
g‘»ieat to reveal pure logical reasoning.

- Over the last ten years or so developmental psychology has recog-
mzed that the developmem of children cannot be understood outside
the social context in which it occurs.? Social relationships, under-
'standings 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).
JLearning 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
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striking resemblance to the differences discussed by
Walkerdine (1989) in the cogmnvc styles expected of, and-encou
in, boys and girls by teachers in the primary school. In ou
the computer has become socially constructed as a mal
children learn from an early age to associate computers with b
men., This means that girls approach the computer less often
less confidence than boys. It may also mean that there are si
gender differences in how girls and boys relate to the machil
what it means to them. They may even have a tendency to'w
use the machine for different things. But we should be extremel
of saying that because women have different ways of proceedin
indicates a fundamental difference in capacity. Rather, such:di
pancies in cognitive style as can be observed are the conseq
major sexual meqnalmes in power.

In this connection it is salutary to note that the very first comp
programmers were women. Between 1940, and 1950, many wo
were engaged in programming, coding, or working as ‘mac
operators. Again it was due to the exigencies of war that wome
recruited by the military into both civilian and military positio:
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 bu
in the United States in the early forties, these women were assign
to programme it and became known as the ‘ENIAC girls’ (Kraft; 1979,
p. 141). It was because programming was initially viewed as- tedic
clerical work of low status that it was assigned to women. As
complex skills and value of programming were increasingly rece
nized, it came to be considered creative, intellectual and demandi
‘men’s work’. Thus, depending on the circumstances, different cog
tive styles may be characterized as ‘masculine’ or ‘feminine’ accorcim
to the power and status that attaches. :

Throughout this book I have been arguing that technology is more
than a set of artefacts. Technology is also a cultural product which.
is historically constituted by certain sorts of knowledge and social
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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erent forms of schooling, and the extreme segregation of the
fu"r ‘market all lead to what Cockburn describes as ‘the construction
men as strong, manually able and technologically endowed, and
n as physically and technically incompetent’ (1983, p. 203).
nder is not just about difference but about power: this technical
msc is a source of men’s actual or potential power over women.
Iso an important part of women’s experience of being less than,
dependent on, men. However, it should be remembered that the
struction of masculinity is a complex process. There is not one
1olithic masculinity and not all men are competent with techno-
Rather, technical competence is central to the dominant cultural

For example, see Dorothy Dinnerstein’s (1976) analysis of men’s war-
making activities in terms of their desire to appropriate from women the
power of giving life and death.
- Willis (1977) and Cockburn (1983) contain excellent discussions of
masculinity in the industrial workplace.
- Maureen McNeil (1987, p. 194) makes this point in a review of Cynthia
. Cockburn’s (1985) book.
See Pam Linn’s (1985) interesting article on microcomputers in education
which makes these points in relation to Turkle’s study.
See chapter 3 where I discussed the historical variability of the gendering
of jobs. See P. Kraft (1977 )and J. Greenbaum (1979) on the history of
computing which provides an excellent illustration of this. Over time,
jobs that were firmly characterized as suitable for men become feminized
and ‘women’s work’ becomes men’s.
6 Although this is the case in most Western countries, the propomon of
women engineers in Eastern Europe is significantly higher. '
7 It should be noted that there are also distinct national: cultures of engi-
neering. In a recent article, Eda Kranakis (1989) contrasts French and.
American attitudes towards manual labour througkﬁutithe 'xﬁg‘;g;{;gmh
century. Whereas machine builders and mechanical-engineers in: frkhce‘
bore a certain social stigma, this was not the case in the United’ Szatcs
In fact, the locomotive driver, Casey Jones, was portrayed: :
romantic figure in American folk culture. Although Kranakis .dw:r'not
touch on gender, such natiopal differences must. mfarm ste:eozypeg of
masculinity. SR i
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~ within them, especially as they are modulated by class and racial di

See also Game and Pringle’s (1983, pp. 28-32) discussion of the polaritie
of heavy/light, dirty/clean, mobile/immobile which are - broadi
associated with masculinity and femininity.

It should be noted that the boys and men who are typically recmu
pressed into service as foot soldiers or ships’ crews are drawn fr
relatively powerless strata of societies. As Enloe points out, elite 1
who serve as officers try to use male camaraderie to reduce the all
obvious class and ethnic tensions among their troops. See Cyntma. :
(1980).
In Silicon Valley the majority of women are black, Hispanic, or: A
Furthermore, women electronics workers are also extensively empk@
in countries such as the Philippines, South Korea, Taiwan, Singa
and Indonesia. For details, see Enloe (1983, chapter 7).
Although to my amazement I recently heard a chess expert argumg ha
men were better than women at chess because of their superior “vi
spatial’ ability. How one would account for the success of o
chess according to this line of argument is beyond me!

See, for example, Sex Roles, Volume 13, Nos 3-4, August 1985, S e
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 U
at the London Institute of Education has aiso done exceilent work in thi
area; see for example, V. Walkerdine (1989). In this book they dismis:
the commonly held view that boys are better than girls at mathematics
‘Girls, at the nexus of contradictory relationships between gender: an‘
intellectuality, struggle to achieve the femininity which is the target
teachers’ pejorative evaluation. They often try to be nice, kind, help
and attractive: precisely the characteristics that teachers publicly hold
as good. . . . while privately accusing the girls of doing precisely th
things. Thus they are put in social and psychic double-binds. Few glrj
achieve both intellectual prowess and femininity.’ (p. 203) Their centrs
thesis is that girls’ attainment is undervalued because the categories for
evaluating performance and achievement are themselves gender-biased
It should be noted that although we are talking about the developmen
of femininity and masculinity as a general process, there is diversit

sions. This point is made in several of the articles in Rosemary Deem
(1980) and Madeleine Arnot and Gaby Weiner (1987). i
Interesting discussions of video games are contained in chapter 2 cfy
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 the
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 through
the various lineages of interactive games. He particularly examines the
rise of games-playing as the dominant applicagion 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 Sutheriand and Hoyles (1988).
- 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.




Conclusion

T hls book is intended as a contribution to both academic and poiiti
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 a
cation of technology that determines whether it has beneficial
destructive effects, does not go far enough. By contrast, the soc
shapmg approach insists that technology is always a form of soc
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 patriar
chal culture. ,
The sociology of technology can only be strengthened by a femini
critique. This means looking at how the production and use of tech
nclogy are shaped by male power and interests. It also means braad
ening the definition of technology, and tracing the origins an
development of ‘women’s sphere’ technology that have often been cen
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, but
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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men’s interests influence different areas of technology. Such research
in 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
hnology. The development of a critique of the technological deter-
nism implicit in much of both the sociological and feminist
rature is thus politically apposite. For the notion that technology
aneutral force determining the nature of society is a depressing one,
bbing us of any power to affect its direction. Rather than seeing
thriology as the key to progress or, more recently, the road to eco-
ical or military destruction, the social shaping approach provides
ope for human agency and political intervention.
Having said that, it may appear that the politics implicit in my
count -are profoundly pessimistic. For if technology is imprinted
th patriarchal designs, what is to be done? To answer this 1 must
stiy reiterate that the relationship between technological and social
is fundamentally indeterminate. The designers and promoters
‘a technology cannot completely predict or control its final uses.
Phere are always unintended consequences and unanticipated possi-
ities. For example when, as a result of the organized movement of
people with physical disabilities in the United States, buildings and
vements were redesigned to improve mobility, it was not envisaged
at ‘these reforms would help women manoeuvring prams around
ies. It is important not to underestimate women’s capacity to
bvert the intended purposes of technology and turn it to their
collective advantage. Although the telephone was developed and
“marketed to directly duplicate the functions of the telegraph, we have
‘séen how women primarily use the telephone for sociability. Recog-
@muen of such contradictions and the space they create for change is
‘particularly important in avoiding political pessimism.
}f%if’ Identifying the gendered character of technology need not lead to
§a rejection of existing patriarcha}’ technology. Neither does it require
%as to abstam from workmg in’ technoiogy Thls is where I part com-

§i0 ,base a new technclogy on a fixed and umversai set ef 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
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need to work from within and without to create an@th-
culture.
.1 believe that there is room for an effective pohtxcs am
access to technological work and institutions. There are: Pl
for disruption in the engine-rooms of technological prod
involvement of more women in scientific and technologic
techxw}ogy policy, education and so on, may bring
advances in redesigning technology and constitute a challen
male culture of technology. Working in these spheres
necessarily entail cooption into the world of patriarchal
behaviour. As the proportion of women engineer:
example, the strong relationship between the culture-of
and hegemonic masculinity will eventually be dismantled
new forms of femininity and new patterns of dominance ma
even small changes have a cumulative effect on gender re%a{
broadly understood. |
This is not to deny that women pay a high price for wentm
such male-dominated territory. For many women the: P
hlg‘h ~ requiring them to sacrifice major aspects of their
xdentxty No equivalent sacrifice has been expected of men. Th
tification with technology has been taken for granted :
absence cast as women’s problem. But women’s problem is mej
have to learn that technology is not ‘theirs’ and give up the pri
‘and power that go with this construction of masculinity. Ul
this depcnds on transforming gender power relations which
requires changing the nature of work itself so that childcare
housework can be equally shared. Access politics alone.
succeed because the institutions themselves are founded on
inequality.
Strategies to increase women’s participation are anyway limit
the extent to which power relations are inscribed in the technai
themselves. Women’s reluctance ‘to enter’ cannot be seen as irr:
given that so much technological development is devoted to:
mongering and making a profit at the expense of human beings
the environment. Much of the research on electronics in this cer
has been sponsored by the military, especially in the United Stz
Military exigencies and military support have been crucial in:
development of ‘civilian’ technologies, such as the digital comp
Even apparently pure science is often funded for military purposes
For example, one of the major reasons for research on the earth
gravitational field is how to make nuclear missiles more accurate :
that they can destroy opposing nuclear forces in a first strike.
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his points to the need for a more radical critique of technology
. Certain kinds of technology are inextricably linked to particular
utionalized patterns of power and authority. Despite the fact that
ave been arguing against essentialist values, the radical feminist
ribution to the debate has been important in politicizing science
ind technology. However, in so far as their emphasis is exclusively
patriarchal relations, they presume that if women were in control
chnology they would be able to apply these technologies in
ficial ways. For all that women might design better products,
igning at the level of the individual product is limited by wider
I-and economic structures.
\n integral part of these wider structures, which has been subjected
tical analysis by the women’s movement and the radical science
ment, is the notion of technical expertise. By unmasking tech-
gy’s supposed neutrality, the social shaping approach demystifies
ayers of expert knowledge:that are pivotal to the power of various
fessions. The feminist analysis reveals the extent to which expertise
monopolized by men. Men’s appropriation of technology is central
their privileged position in paid production. For example, I have
ued that technology has been and is the key to consolidating the
ower of the male medical profession. Technology plays a different
ole in different masculinities, but the power relation is still there.
ertain kinds of work experience, in particular men’s, is recognized
as ‘technical” and legitimated as expertise. Women’s knowledge and
kills have been traditionally undervalued. Contesting this involves
e-examining the accepted definitions of expertise and challenging the
sexual division of labour which sustains them. Technical competence
v:.certainly not the only source of male power, but it is an important
ne, especially in relation to women.
~Breaking the nexus between experts and technology is one of the
rojects of the ‘alternative technology’ movement. Attempts to design
soctally useful products’ have opened up technology to wider public
- participation. In doing so they have given rise to a profound ques-
§§:é{tioningzof the nature of technology itself, the design methods used,
~and the way work is organized. Although this movement has many
‘:strands, its aim is to put social use and need before profit and involve
working people in the processes of technological planning, design and
-production. Although these initiatives have lent substance to the
possibility of developing different kinds of technology, they have con-
centrated on producing skill-enhancing technologies for male craft
workers. As such, they have questioned neither the masculinity of skill
definitions nor what counts as a product.? Women’s interests and
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participation have been marginalized; a more democratic a
egalitarian society would be reflected in their increased involvem
in decision-making about technology at the workplace, at hom
in the community.

Designing alternative feminist technologies is, however, far
straightforward. Just as the campaign for socially useful produg
a capitalist context can only begin to specify the criteria by whis
judge social use and need, so too our conceptions of a technolog;
based on women’s interests in a patriarchal society are necessar
embryonic. Feminine values are themselves distorted by the ma
dominated structure of society. Rejecting essentialist notions
values as inherently masculine or feminine opens up debate abou
form that values, such as caring and nurturing, should take. T
forms will be different from existing forms of femininity, suc
putting men’s and children’s needs first, that have relations of su
dination built into them. Rather than calling for a technology bas
on feminine values, we need to go beyond masculinity and femmm:
to construct technology according to a completely dxffcrent set.
socially desirable values.

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

The time is ripe for reworking the relationship between technolog
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.
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NOTES

ince World War I, as much as 40 per cent of research and development
ffort worldwide is devoted to the military. A recent calculation estimates
that 37 per cent of the British engineering industry is reliant on military
markets. See David Dickson (1984) for a description of the ever-closer
-relationship between science institutions and military-industrial interests
“in the USA.

“See Pam Linn’s (1987} instructive discussion of these schemes.
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