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Foreword

Johannes Klumpers

v

Biotechnologies, such as genetic engineering, cloning and biodiversity, raise many 

legal and ethical concerns, so it is important that people understand these issues and 

feel able to express their opinions. This is why the European Commission has been, 

for a number of years, supporting actions to improve communication among scientists 

in these diverse areas.

The project ‘Women in Biotechnology’ (WONBIT), financed under the 6th 

Framework programme of the European Commission, is an excellent example of 

what can be done to target opinion-formers such as scientists, economists and lawyers 

in bottom-up activities, and to encourage a debate on gender issues triggered by 

developments in the life sciences.

WONBIT gave rise to a successful international conference highlighting the 

importance of adopting good practices and ethical considerations in parallel with 

the rapid pace of progress in biotechnology – from a woman’s point of view. In 

particular, the conference addressed women in decision-making positions in bio-

technology with specific reference to scientific excellence, social competencies and 

management qualities as well as issues relating to environment, society and the 

younger generation.

But it did not stop there: a key part of the conference was dedicated to stimulating 

public debate among non-specialists, which has led to a number of recommenda-

tions to policy-makers on better communication in biotechnology, on taking better 

account of the gender aspects of research, and on involving more women in the 

decision-making process that surrounds developments in biotechnology.

I am sure that this publication on the outcome of the WONBIT conference will 

contribute to enhancing the significance of women’s role and presence in biotech-

nology, as well as changing outdated attitudes that view biotechnology as a simple 

production tool to a view that recognises its use and development to be both 

environmentally sustainable and socially acceptable.

Head of Unit ‘Scientific Culture and Gender’, European Commission, DG Research



Foreword

Annamaria Simonazzi

Biotechnology is a ‘hot topic’. Many of the great problems facing humanity – from 

how to cope with lethal infections or diseases to economic development issues – are 

susceptible to biological intervention. Biological technology opens up great oppor-

tunities and raises formidable challenges. Simple genetic engineering is now routine: 

with the filing of the first patent application for an artificial living organism, the 

idea that someone might own the rights to it raises legal and ethical concerns.

Despite countless conferences held throughout the world, an authoritative woman’s 

perspective on these issues is still lacking. The international conference on ‘Women 

in Biotechnology’, jointly organized in Rome, Italy (June 2007) by the Fondazione 

Brodolini and the Women and Science Association (Associazione Donne e Scienza), 

Italy and under the auspices of the European Commission, was intended to remedy 

this shortcoming.

The conference’s multidisciplinary approach made it possible to profit from 

interaction among different specializations and bodies of expertise in addressing a 

range of relevant issues: What is women’s role in directing and shaping the main 

lines of research in universities and laboratories? To what extent are women partici-

pating in the economic development and industrial exploitation of research results? 

What have women to say concerning the application of these results to such a wide 

range of problems? Finally, how do biotechnologies affect, for better or worse, 

women’s lives and opportunities?

The interaction among women active in various fields – from the frontier of 

scientific research to investigation of the consequences on human bodies, economies 

and societies – produced lively debate. The papers collected in this book evidence 

the richness of this debate. Rather than putting forward a single solution, they 

develop a shared methodology for the analysis of problems, seeking to furnish a 

framework to guide the decisions of policy makers and institutions. The promotion 

of women’s role in society has been the focus of the social policy research activities of 

the Fondazione Brodolini and I am sure that the construction of this shared methodo-

logy will greatly contribute to the increased visibility and influence of women in 

the policy debate on biotechnologies. 

vii

Head of the Scientific Board of the Fondazione Brodolini Rome, Italy
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Introduction

Francesca Molfino and Flavia Zucco(*ü )

1 Post-academic Science

In the area of natural and physical science, biology, as a life science, seeks to 

account both for the conservation of individuals and the invariance of certain laws 

of the discipline, and for their transformations. It seeks to construct laws and at the 

same time account for processes that often seem to be incompatible with their 

absolute, generalised nature. On the inclusion of man in contemporary science we 

see a form that we might define as ‘phagotization of the human dimension in its 

biological sense, and a rootedness of our humanness in the material bases common 

to all living things (e.g. DNA, physical-metabolic functions, cognitive neural con-

nections, knowledge of the outside world dependent on belonging to the species)’ 

(Gagliasso 2001). The aim is to account for the entire human person (psychic 

characteristics, forms of societal and economic organisation) through the apparatus 
of the laws of biological evolution, recently integrated with the laws of molecular 

genetics and population genetics.

However, once the human species found a place as an object of the natural 

sciences, it should have brought with it the relevant set of humanities but, since they 

were deemed insufficient for the production of ‘scientific’ truths, and thus unrelia-

ble, no intermediate space was created for exchange between the various ways of 

thinking about humankind. The rift between the various forms of knowledge that 

had begun to open in the last few centuries grew wider and deeper. This separate-

ness was imposed in part because it was believed that science could draw upon the 

‘absolute truth’ (credibility turned to faith), thereby substituting the certainties 

belonging to religion, philosophy and psychology.
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A great impact on the view of science from the inside has come from theories in 

the history of science and philosophy of science. The critical work of influential 

thinkers about science (Popper, Lakatos, Kuhn, Latour) has weakened the positiv-

istic picture of it and done away with the idea of ‘Pure Science’ as representation 

of the ‘Eternal Truth’.

This representation of science was mainly due to Robert Merton (1973), the first 

and best-known science sociologist, who depicted it as communitarian, universal, 

original, sceptical and neutral. Many critics of Merton’s model contest that science 

had never strictly corresponded to that description. However what is sure is that 

nowadays it is not even remotely applicable to contemporary science. According to 

John Ziman (1996, 1998), contemporary science belongs to scientists and their 

institutions and it is exclusive to the highly developed countries, bound to main 

research financed trends, assertive and commissioned.

Science is no longer a relatively uncontested practice within society (Levitt 1999). 

The change is sometimes revealed in the idea that the modern contract between science 

and society has broken down and needs updating (Nowotny et al. 2002; Ziman 2000).

The internal and external causes of change in the practice of science should be 

distinguished. The internal causes have to do with the increasing theoretical, tech-

nological and practical complexity of science as a practice. The external causes 

have to do with the financial, institutional and societal conditions of science.

Science and technology appeared as knowledge and applications that solved 

problems, found solutions, and extended the scope of human skills and actions. 

And yet it is precisely because of the apparently limitless growth of technological 

applications and the difficulty of forecasting the consequences that the latter are no 

longer determined by precise needs but take the form of highly complex negotia-

tions between those who devise them, control them (the scientific community) and 

the various social parts concerned. This complex negotiation will determine the 

winning theories and technology, as well as the theories to be discarded, although 

not necessarily less true than the ‘winners’. Not only are the ends of technologies 

complicated and compromised by chance as well as social influences, but the ori-

gins of the technologies are also thus conditioned. Kevin Kelly (1998) suggests that 

in contemporary science it is the pursuit of novelty that prevails, rather than of 

knowledge, that the production of tools has taken the place of that of theories. The 

difference there used to be between science and technology has disappeared: what 

matters is not to increase knowledge but to produce new opportunities.

In addition, scientific practice has become vastly more complex. The financial, 

social and institutional conditions of doing science have changed. For instance, 

many scientists are public employees (with all the related implications); there is 

much more investment from corporate business, much more science policy steering 

on the political level and much more attention from the media and the public. Thus 

the societal climate with which science is confronted is more pressing and influen-

tial, both at the institutional level and in respect of relations with the public.

Paradoxically, the growth and expansion of science have led to criticism of the 

very assumptions it rests on, above all through the endless proliferation of diverse 

methodologies and results.
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As Ulrich Beck (1992) remarks: ‘The access to reality and truth once ascribed 

to science gives way to decisions, rules and conventions that could have had different 

outcomes’. Science ‘becomes increasingly necessary, but at the same decreasingly 
adequate for socially binding definition of the truth’. This loss of function ‘derives 

from the triumph of differentiation in claims of scientific validity’. The differentia-

tion of science ‘rises the uncontrollable tide of particular results, conditional, uncer-

tain and unrelated. This hypercomplexity of hypothetical learning can no longer be 

mastered with methodical rules of verification’.

The hypertrophic development of technologies leads towards a paradoxical out-

come: the initial purpose of applying technology to create an environment suited to 

human beings is turning into a serious threat to the environment itself. The practice 

of science together with specific scientific results and activities has become far 

more controversial. A great many meta-studies have brought the achievements of 

science into perspective and made society much more aware of the drawbacks and 

side effects of scientific and technological progress.

These changes contribute to a situation in which science is more intercon-

nected with a democratic society. Because science meets with criticism from out-

side, it is bound to be more self-critical and to deliver more value for the money, 

support and other facilitating conditions that flow from society to the practice of 

science. The challenge is to accommodate the demand for moral justification, 

public accountability and transparency without jeopardizing scientific freedom, 

creativity and progress. For it is undeniable that the processes of communication 

between science and society and evaluation of prospects and results are faced 

with many pitfalls and obstacles. At the very time that the threats and risks appear 

increasingly serious and evident, scientific applications are growing ever less 

accessible to attempts to determine proofs, attributions of responsibility and 

indemnifications (Beck 1992).

Various political movements have taken a critical stance on the consequences of 

biotechnologies, but in the course of time the need has arisen – given the impossi-

bility of taking a plausible position with scientific necessities and the positive 

results of many technologies – for the scientists themselves to take the initiative in 

rediscovering their self-reflecting function. Change in the negative consequences of 

biotechnologies can only come about by starting out within technological knowledge, 

since they can neither be rejected outright nor passively endured.

2  The Encounter Between Feminism and Science: Some 
Brief Notes on Fox Keller, Harding and Haraway

Women began to take a stance on science over thirty years ago, producing a vast 

number of publications over the years (for detailed examination of the literature see 

the exhaustive bibliography in Rosser 2000); here we will simply offer some thoughts 

and pointers on certain contributions that seem to us representative of the feminist 

approach to science.
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The attitude taken by feminists to science is coherent with the position 

women have adopted towards culture, taking the form of both rejection and 

critical endeavour to change it. Feminism has had a hermeneutic action, leading 

to a completely new re-interpretation of the tradition; it becomes a form of 

deconstructionist philosophy, calling into question the subject, the assumptions 

at the epistemological, ethical and political levels: scientific knowledge does 

not form in a vacuum, and does not simply and solely extend the theoretical 

context of previous researches.

Over and above the various critical points of view, the great merit of the feminist 

positions lies in having addressed an array of assumptions in our culture of which we 

had been unaware – for example, the recognition of science and culture as based on 

the male view of the difference between sexes as domination and subordination.

In the early 1960s various feminist scholars dedicated biographies to women 

scientists to demonstrate that they had made original contributions, and that these 

contributions could to some extent be seen as exemplary of femininity (Barbara 

McClintock1), while certain other studies have shown that female research could be 

cancelled by male-managed science (consider the well-known episode of scientist 

Rosalind Franklin recounted by Sayre 1975).

The first step towards science was thus a matter of accrediting women as rightful 

members of the scientific community, revealing just how many fundamental – and 

often unacknowledged – contributions they had made to science. Studies have since 

continued from these examples on the hurdles, barriers and gender stereotypes that 

scientific organisations and academies put in the way of women scientists. Behind 

this remains the idea of science as a field of learning that is in itself objective, 

devoid of values, open to men and women, and that the inequality of access, results 

and career can be mainly a matter of cultural prejudice and policy.

Subsequently, at the end of the 1980s, some feminist historians, science philoso-

phers (Harding 1986; Haraway 1989) and scientists (Hubbard 1990; Fausto-Sterling 

1992; Birke 1986) called into question the alleged lack of values in science; for 

example, the generalised validity of certain experimental results concerning heart 

diseases, where women had for thirty years been excluded in 82% of studies 

(Rosser 2000).

Feminist criticism went on from the ‘woman question’ issue in science to the 

question as to whether science may in some way be influenced by the values of 

women.

1 Barbara McClintock dealt with the genetic development of maize, and was awarded the Nobel 

Prize. Fox Keller (1983) argues that Barbara McClintock conceived a model differing from the 

standard models of her time, less hierarchic, more diversified, with a system of genetic transmis-

sion in a field centred on a guide-molecule. Fox Keller does not hold that McClintock took a dif-

ferent approach to genetics because she is a woman, but that being a woman she has a sensibility 

or finds a certain affinity with certain models in scientific research, departing from the dominant 

models of the time, thanks to which she won the Nobel Prize for the discoveries related to them. 

This is a particularly subtle and complex argument, holding that there can be a way of addressing 

issues, a perspective, a sensibility vis-à-vis certain models, certain metaphors, an ability to devise 

a type of plausible explanations that can be correlated with gender differences.
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Evelyn Fox Keller (1985) sees promise in crossing the traditional disciplinary 

confines, which, risky as it may be, could open up fresh opportunities. It offered all 

the participants – male and female – different, new tools for interpretation, 

deconstruction and reconstruction of that tangle of influences between cultural 

norms, technical-scientific development and their metaphorical expression. Without 

this disciplinary crossover, Fox Keller doubted that a greater number of women 

would be able to modify this type of science since, while one aspect of the cultural 

revolution of the last two decades is the striking increase in the number of women 

scientists, above all in the life sciences, nevertheless the presence of women does 

not in itself guarantee real change.

In The century of the gene Fox Keller (2000) analyses the ‘Genome Project’ 

from an anti-reductionist standpoint. The idea was passed down by biologists from 

the decades following the discovery that the molecular foundations of genetic infor-

mation would disclose ‘the secret of life’; that it was only necessary to decode the 

message in the sequence of nucleotides to understand ‘the programme’ that makes 

an organism what it is.

Things were soon found to be rather more complex: a gene can be involved in 

the synthesis of many proteins (tens at times, or even hundreds), while a protein can 

have to do with various genes, and a certain fragment of DNA can be reorganised 

and transcribed in all sorts of ways. But this is not the end of the story, for genes 

do not determine the destiny of an organism: in fact, their activity depends crucially 

on the environment, and the priority of the gene as the fundamental concept to 

account for biological function and structure is now part of the last century, and 

increasing importance is being attributed to epigenetic control of the genome.

Genetic reductionism has proved an immensely useful strategy for scientific 

research, and often still is, and it is true that the molecular biologists are not so 

green as to use the gene concept without due consistency: they know that there is 

no longer any univocal definition, but use partial definitions that work in operation 

and offer the possibility to identify (and patent) DNA sequences associated with 

certain proteins, to formulate hypotheses and explain experimental observations.

However, Fox Keller holds that this line on genes has reached the limits of its 

efficacy, and has not only generated confusion (especially among non-specialist 

readers and users) (see Chapter 7), but has also limited the imagination of biology 

researchers.

Fox Keller points out that the greatest significance of feminist criticism of science 

is political, but also, as a scientist, criticizes that science, with its reductionism, 

presented itself as the source of absolute certainties. For this reason, in the last few 

years she has moved away from investigation into the relations between women and 

science to concentrate on a more sustained critical scrutiny of biology.

In a recent article Fox Keller (2005), ever attentive to the metaphors of science, 

notes that in biology there has been a movement away from reductionism to ‘sys-

tems biology’, or in other words ‘treating biological entities as complex living 

systems rather than an amalgam of individual molecules’; thus ‘new methods are 

required perhaps to be borrowed from other disciplines’. ‘The new paradigm grows 

out of rapid advances in instrumentation for the biosciences, the vast improvements 
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in computing speeds and modelling capabilities, the growing interest from physical 

and information scientists in biological problems, and the recognition that new 

approaches are needed for biology to achieve its full promise of improving human 

well-being’. Nevertheless Fox Keller does not for now see any common ‘appropri-

ate theoretical framework’ shared by engineers, computer scientists, physicists and 

mathematicians. Biology has become a driving science for technological invest-

ments and attracts physicists and, above all, mathematicians, but the meaning of 

certain terms in the other disciplines needs to be changed, for example: essential 

and fundamental. No longer ‘is the essence of a process to be sought in abstract or 

simple laws, but in the messy specificity of particular adaptations that have come 

into existence by the haphazard processes of evolution’. ‘Biology throws a serious 

monkey wrench into all our traditional assumptions about what ought to count as 

deep or fundamental, about what counts as explanation, or even about what we will 

count as progress’ (Keller 2005).

On the future of biology Fox Keller wonders, for example, whether the impor-

tance has been evaluated ‘of the temporal dynamics of our systems’, if ‘we paid 

enough attention to the time keeping of our regulatory systems’. A fundamental 

focus to address the various issues raised by scientific complexity has become, for 

Fox Keller, reformulation ‘of the linguistic habits that have underlined our existing 

theoretical traditions’.2

As we have mentioned, feminists have a different point of view on science; a 

radical tendency has developed to reject science as a means for man to dominate 

2 ‘What I am suggesting is that, prior to the need to construct an appropriate theoretical framework 

may well be the need to construct a more appropriate linguistic framework, one that takes us 

beyond the paradigm of building the whole out of the parts, and begins to accommodate the his-

torical co-construction of parts and wholes that is so central a theme of evolutionary biology. 

Indeed, one of the greatest benefits of the remarkable technical developments we have seen in 

recent years is that it has begun to be possible to explore the dynamic interactions that not only 

bind parts into wholes, but equally, that reveal the ways in which those interactions constitute the 

parts themselves. The beginnings of a new lexicon is already evident as geneticists seek to forge 

new ways to think about biological function, looking for the clues to that function not in particular 

genes, nor in the structure of DNA and its protein products, but rather in the communication net-

works of which the DNA and the proteins are part’.

‘Communication has become the new buzz word in biology, and it captures the discovery by 

traditionally reductionist life scientists of the powers of sociality. This is a definite good, but com-

munication is just one term. The more we learn about how the parts work not only in interaction 

and versatile systems of gene regulation, about the signals mediating all the different levels of 

organization, and about the variety of epigenetic mechanisms of inheritance at play and the evolu-

tionary feedback between the different mechanisms, the more compelling the need for an entire 

new lexicon, one that has the capacity for representing the dynamic interactivity of living systems, 

and for describing the kinds of inherently relational entities that can emerge from those dynamics. 

To repeat, time is crucial here: it is the medium in which interactions occur.

For too long we have tried to build a biology out of nouns, a science constructed around 

entities. Perhaps it is time for a biology built out of verbs, a science constructed around processes. 

Perhaps even genes can be revived for the twenty-first century by reconceptualizing them as verbs. 

I envision, in short, a conceptual framework that rests on a dynamic and relational epistemology’ 

(Keller 2005).
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nature – as exploitation of the earth’s resources and learning functioning reciprocally 

with the industrial and capitalist revolution (Merchant 1979). More recently this 

approach has been emphatically espoused by women working and living in the 

third world, underlining the interconnections between biology and social, political 

and economic plans, and actively seeking to do something about the exploitation of 

the countries of the South, whose resources are sapped and learning misappropri-

ated (Shiva 2001). Insofar as it is mainly produced and managed by male western 

culture, science invades and destroys the indigenous cultures of countries like India 

and Africa in the name of a learning that is supposed to be thoroughly universal and 

objective but is, rather, partial, situated and local.

Sandra Harding (1986, 1998a) argued that, just as in the past the development of 

science was inextricably interwoven with the expansion of Europe, so one might 

hypothesise a different, female science deriving from the women’s movements in 

which, starting from real, everyday life the gap between the dominant conceptual 

schemes and bodily experience might be closed. However, according to Harding 

(1998b) it is not a matter of exposing the ‘hard’ conception of science, proposing, 

as in the case of many critiques, a version somehow ‘weakened’ or softened. While 

Harding sees the illusions of realism and universality, the dreams of neutrality, intrin-

sic to the image of science, as memories of an epistemological innocence, she is 

equally opposed to any conclusions that smack of relativism. Harding thus advances 

her proposal of strong objectivity, a fuller objectivity for more extensive and com-

prehensive scientific learning, able to take up and absorb the challenge of what had 

hitherto been seen as a threat, and held defensively at a distance from its limits: the 

world that produces it, the subjects, bodies, values, cultures, society, relationships 

and differences.

Women and postcolonial movements have given birth to the demand for ‘equal 

respect and equal material resources, equal recognition and distributive justice’. 

Harding calls for a new form of subjectivity, ‘leadership by the idea of the Other’, 

based on the communication that has now reached every component of the 

global economy.

A new objectivity can make use of the prospect deriving from the experience and 

voices of those who are on the dominated, subjected side of the dominant science. 

Thus the power disadvantage becomes epistemic advantage; the subjected, margin-

alised individual would be recognised as a vantage point inaccessible to those in the 

dominant position.

Harding keeps as the central core of her thought the feminist starting point of 

consciousness raising, of the nomination and re-signification of female 

experience.

This new epistemology is open to a strong self-reflexivity which Harding holds 

necessary to construct a strong scientific objectivity that does not presume to 

 overcome its partiality by denying it.

The feminist theoreticians Harding (1986) and Fox Keller look to a science that 

could offer better and richer explanations, that allows us to live better in the world, 

and give critical, reflective relations with both our and other people’s domination 

practices. So the problem of women in science may seem more ethical than political 
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or epistemological. Donna Haraway plunges into technological discourse, criticis-

ing the pursuit of purity and non-contamination characteristic of certain ecofemi-

nist positions as too close to colonialist, racist argumentation.3

Haraway introduced the figure of the ‘Cyborg’4 at the end of the 1970s as an 

image of a new femininity, taking a distance from the feminism that considered the 

body and its procreative function as the basis of the ‘difference’, in that it provided 

the structure of femininity with characteristics associated with care and naturalness. 

This should not mean adopting the cyborg model, but rather represent a stimulus to 

imagine and propose new ways of perceiving the body consequent to the techno-

logical invasion.

For feminist philosophy altering the living body–machine duality produces 

changes in the programme of categories of thought. Modifying perception of that 

which is living, biotechnology tends to transform human relations and culture, 

above all when manipulations of the genetic code or artificial reproduction are at 

issue. On the other hand, Haraway continues with the feminist critique of science, 

seeing it as learning bound up with the social structure in that it represents forms 

of life and of practices shared by a community, and is based on and makes use of 

set narrative patterns. Thus she interprets science as domination over nature, identi-

fied with the maternal female figure – as male learning asserting itself in breaking 

away from nature, in neutrality and objectivity.5

Scientific thought, human sciences and culture are also based on certain other 

dualities such as: mind/body, objectivity/subjectivity, public/private, man/animal, 

natural/artificial, etc.

While criticising the scientific assumptions advanced as vehicles of absolute 

truths, Haraway refuses to fall back on a relativist position. What she proposes 

3 As Judith Wajcman points out in her book Technofeminism (2004), Haraway’s optimism is 

‘a refreshing antidote to the technophobia that characterizes much radical feminist and eco-

logical thought. Indeed, in stressing the liberatory potential of science and technology, she 

is rephrasing an old modernist theme linking science with progress. While critical of many 

aspects of the way this happens, such as extending private property to include life forms 

(patenting), she warns against a purist rejection of the ‘unnatural’, hybrid entities produced 

by biotechnology. Sharing her ‘frank pleasure’ at the introduction into tomatoes of a gene 

from flounders, which live in cold seas, which enables tomatoes to produce a protein that 

slows freezing, she revels in the very difficulty of predicting what technology’s effects will 

be’. ‘Haraway’s ground-breaking work has transformed feminist scholarship on techno-

science’ (Wajcman 2004).
4 The term ‘cyborg’ or bionic organism indicates a being, also human, of humanoid form consist-

ing of a set of artificial and biological organs. The term comes from contraction of cybernetic 

organism (an organism that is a self-regulating integration of artificial and natural systems). It was 

popularised by Manfred E. Clynes (who was the chief research scientist in the Dynamic Simulation 

Laboratory at Rockland State Hospital in New York) and Nathan S. Kline in 1960, conceiving of 

a human being enhanced to survive in inhospitable extraterrestrial environments. They held that 

close relations between human and machine were the key to cross the new frontiers of space 

exploration in the near future.
5 The occurrence of certain forms of rhetoric peculiar to scientific texts is addressed, albeit somewhat 

differently, in an interesting chapter (Literature) of the book Science in Action (Latour 1987).



Introduction 9

is to consider science as ‘situated knowledge’,6 whose contingency and partiality 

are to be recognised, while stressing that contingency and partiality do not neces-

sarily mean falsity.

Haraway proposes a strong female subject incarnating the new forms of learning 

– a hybrid bodily image of an organism at once human and mechanical. Given that 

in reality membership of a social group has become changeable, without limits and 

irrelevant to individual biographies, the ‘cyborg’ metaphor reformulates a theory of 

the subject uniting particular-body with universal-machine, and marks a breakaway 

from belonging to a class, sex or ethnicity. Thus it is possible to represent the indi-

vidual in her most personal aspect: the body, which, however, through union with 

technology, becomes a universal subject, and bodiliness compenetrated by the tech-

nological factor becomes second nature. Transforming himself with these techno-

logical elements shared by the community, the human being leaves all metaphysical 

leanings behind, abolishing those dualities on which culture had been based up to 

our own times.

If technology has given humankind a means to evolve from the very beginning 

of its existence on earth, then the human being is not ‘given’, as it were, but evolved 

over the millennia; shifting technology within the human being is thus a consequent 

operation, by no means perverse. Technological interventions occur at such an 

elaborate and highly developed level that they become co-production with the evo-

lutionary potential of the species. With the advent of technologies women can tran-

scend the biological body as the basis of gender difference and redefine themselves 

‘outside the historical category of woman, other, object’.

With a background in biology, but also with parallel study of philosophy and lit-

erature, Haraway declares that it was impossible for her to be a biologist ‘without 

a kind of impossible consciousness of the radical historicity of these objects of 

knowledge’. Since we are going through a phase of radical reconfiguration of spe-

cies categories, which are essential tools in biology, Haraway’s interest is now to 

explore the ways we create and participate in categories and find the limits and 

connections of species categories as ‘ongoing kin-kind work that has very important 

kinds of instrumentalization these days’.

Instead of falling back on science fiction, Haraway transforms and transposes 

into philosophical considerations and examples designed to provoke the 

6 Although it is now a well-known concept, we will quote the definition given in the Wikipedia:

Situated knowledge is knowledge specific to a particular situation. Imagine two very similar 

breeds of mushroom, which grow on either side of a mountain, one nutritious, one poisonous. 

Relying on knowledge from one side of an ecological boundary, after crossing to the other, may 

lead to starving rather than eating perfectly healthy food near at hand, or to poisoning oneself by 

mistake.

Some methods of generating knowledge, such as trial and error, or learning from experience, 

tend to create highly situational knowledge. One of the main benefits of the scientific method is 

that the theories it generates are much less situational than knowledge gained by other methods. 

Situational knowledge is often embedded in language, culture, or traditions. Retrieved September 

22, 2007, from http://en.wikipedia.org/wiki/Knowledge#Situated_knowledge.
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 consequences of contemporary biology, manipulations and experiments on the 

cells.

In her latest manifesto on ‘companion species’, with her characteristic paradoxi-

cal style Haraway deals with the relations between species (Haraway 2003), with 

how the borderlines between what is human or animal have become contingent, so 

open to change as to be continually crossed. We’re part of a crowd, with other spe-

cies and environments; nature, the other living species, are not something separate 

from the person, but are to be seen rather as part of us.

Of the metaphors applied to evoke the person, the ‘cyborg’ seems to have proved 

the most lasting and widespread over the past years.

This is possibly because describing the human as a highly sophisticated bio-
chemical and informational machine which will be capable of re-engineering mind 

and body has transposed perception of the manipulation of life in images of excep-

tional bodies, reduction of human beings to chemical materiality, to a re-programmable 

information system. The plethora and diffusion of science-fiction images in films, 

novels, videogames and comics suggests there is not only a problem of public ignorance 

of science, but also of how science knowledge can be received and processed by the 

public (Selinger and Crease 2006). In the 1970s in biology, too, cell activity was 

described solely with the same metaphor of a machine that combines a mechanical 

model with a more recent model of machines inherited from cybernetics: a mechanism 

without intentionality under the control of a program.7

The movement going under the name of ‘cyberfeminism’ has taken up Haraway’s 

themes, but shows greater interest in processing gender images through science 

7 ‘Nowadays each entity active in the cell is described as a machine: ribosomes are assembly lines, 

ATP synthases are motors, polymerases are copy machines, proteases and proteosomes are bull-

dozers, membranes are electric fences, and so on’.

‘Subsequently, in the nanotechnologies, other metaphors have marked a possible change in 

these images; phenomena are described according to a dynamic model of nature in which the bio-

material components are ‘multifunctional composite structures’. ‘Whereas engineered materials 

are usually processed for a single property, biomaterials are multifunctional composite structures. 

The interest of material scientists, especially chemists working on high performance composites, 

is to learn something about the art of associating heterogeneous structures from nature itself. In 

their effort to design composite structures at the molecular level, they either turned their attention 

to such familiar materials as wood, bone, or mucus, or to mollusk shells, insect cuticles, spider-

silk, etc. These composite structures – associating hard and soft, combining inorganic and organic 

components, and capable of high performance – appeared to be ideal models for human technol-

ogy for various reasons. They are models of functional diversity, being adapted for a variety of 

tasks including growth, repair, and recycling’.

‘Consequently, the focus is less on the ultimate components of matter than on the relations 

between them. Interfaces and surfaces are crucial because they determine the properties of the 

components of composite materials and how they work together. Nanochemistry distinguishes 

itself from the culture of purity and high vacuum chambers by advancing an impure process of 

composition and hybridization that mimics natural materials’.

‘The top of their ‘art’ consists in making heterogeneous components converge in the right 

location and assemble into larger aggregates without any external intervention spontaneously’ 

(Bensaude-Vincent 2004).
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 fiction and looks mainly to artistic forms of expression, working on possible 

 imaginary models of the female figure and body.8 Other feminists have criticised 

Haraway, seeing the ambiguously androgynous ‘cyborg’ body images as hybrid. 

Utopian machine-human beings dreaming up physical omnipotence and stressing the 

stereotypes on women, ‘militarism’ and ‘patriarchal capitalism’ (Balsamo 2000), 

instead of freeing femininity from the status of ‘other’ than male. Moreover, attribut-

ing technologies with a transforming, liberating power could also be put down to the 

fact that Haraway is a white woman of Anglo-Saxon culture; other women in differ-

ent positions and with different cultures may not be motivated to take up this 

approach, and might indeed feel discriminated in turn if the position were to become 

hegemonic. For example, African-American women maintain that race is the primary 

oppression and view the scientific enterprise as a function of White Eurocentric 

interests.

Not surprisingly, scientific research, biotechnologies, and reproductive technologies 

reflect the varying complex aspects of the interrelationship between developed 

and developing countries in general and between the particular cultures of colonized 

and colonizing countries. General themes include the underdevelopment of the Southern 

continents by Europe and the other Northern continents (Harding 1993); ignoring, 

obscuring, or misappropriating earlier scientific achievements and history of countries 

in Southern continents; fascination with so-called ‘indigenous science’ (Harding 

1998b); the idea that the culture, science, and technology of the colonizer or former 

colonizing country remain superior to those of the colony or postcolonial country; and 

the insistence that developing countries must restructure their local economies to 

become scientifically and technologically literate so they can join and compete in a 

global economy (Mohanty 1997). In Northern, formerly colonizing, countries the con-

current restructuring effects of multinational corporations and other forces of globaliza-

tion are evidenced in downsizing, privatization, and widening economic gaps between 

the poor and the very wealthy. The particular forms and ways that these general themes 

take shape and play out vary, depending on the history, culture, geography, and length 

of colonization for both the colonized and colonizing countries (Rosser 2000).

In parallel with development in other fields of learning, the last ten years have seen 

increase and diversification in the positions and critiques of the feminists. In the case 

of science we once again find contrasting positions, albeit with differences within 

8 In the WONBIT conference some artists evoked with videos relations between human and 

machine (Eleonora Oreggia), laboratory and home (Catherine Fargher), contemporary biomedical 

engineering and representations of corporeality (Trish Adams), skin/time time system and sex/

gender system (Nicole Pruckermayr) and between various popular cultural settings and biotech-

nology (Ruby Sircar).

Thanks to the low cost of digital production and distribution, young artists are able to show on 

the Internet their creations of new female images. Cyber-feminism, too, seems to repeat or imitate 

the stages and strategies of the movements of the 1960s–1970s. There exist women-only lists, self-

help groups, women networks and inevitably discussion and adoption of positions regarding the new 

technologies and the various points of view of the other women. See: www.cyberfeminism.net.


