
The aim of the genSET Consensus Seminars is to help define and integrate the views of 
the science community into the wider discussion of the role of gender in science.  The 
Science Leaders Consensus Panel, composed of 16 European leaders from across different 
fields, has been tasked with producing a Consensus Report on the gender dimension in 
science.  In the course of three consensus seminars they will reflect , discuss and deliberate 
the underlying issues.  The European Science Foundation is the Patron of the Report, and 
in this way, the conclusions and advice of the Panel will guide science institutions in 
mainstreaming gender within their organisations and their fields.

The tasks of the Science Leaders Consensus Panel include:

• To acquire a thorough understanding of the subject, as captured in the framing
                  question above
                  
• To prepare questions for gender experts on issues brought up during the

• To question the gender experts during the second and third consensus seminar
                  to establish a more thorough understanding of the emerging themes and priorities

• To prepare the emerging recommendations for inclusion in the Consensus
                Report 

                  consensus seminar

•   To hand over the completed Consensus Report to the European Science Foundation 

The aim of this Briefing Note is to provide a summary compilation of the recent 
gender research findings and recommendations as an overview of the wide range 
of issues that contribute to the gender dimension in science.  The purpose is to 
help spark-off the discussion and provide a starting point for reflection.  
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genSET: Dialogue on Gender Dimension in Science

The goal of genSET is to develop practical ways in which gender knowledge and gender mainstreaming 
expertise can be incorporated within European science institutions in order to improve individual and 
collective capacity for action to increase women’s participation in science.  This will be achieved by 
facilitating a sustainable, collaborative dialogue between gender experts and science leaders to agree on 
practical guidelines for implementing gender action plans within existing institutional mechanisms.  
Involved in the debate are 100 European science stakeholder institutions, at least 15 international gender 
experts, and eight European strategy decision-makers.  Together with the Consortium, they will work 
towards improvements in �ve key areas where gender bias disadvantages women’s participation in 
science: 1) assessment of women’s work; 2) recruitment and retention; 3) science knowledge-making; 
4) research process; 5) science excellence value system.  The dialogue will be facilitated by genSET 
consortium through a range of capacity building support activities, including consensus seminars, 
interactive workshops and dissemination and valorisation events.  The outcome will be increased 
capability of European institutions to implement gender equality policy recommendations and a 
strengthened position on research excellence in the European Science Area.
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genSET:  

Key Issues Contributing to Gender Inequalities and Biases in Science 

 

The genSET project is funded under the FP7 Science 
in Society programme.  Its goal is to help remove 
gender biases and inequalities in science through 
practical measures targeting science institutions in 
Europe.  One such measure will be the Consensus 
Report on the gender dimension in science 
produced by the diverse panel of science leaders.  A 
series of capacity building workshops covering 
genSET priority areas will be another measure. 
Gender expertise will be transferred to science 
institutions as gender mainstreaming action plans, 
implemented within existing institutional 
structures and mechanisms. Over 100 institutions 
will benefit from these support measures.   

In this section of the Briefing Notes, we describe the 
five key issues that are known to contribute to 
persistent disadvantages characterizing women’s participation in science compared to that of 
men’s. 
 

1. Gendered Differences in Assessment & Recognition of Abilities & Work 
 
Think of a scientist, think of a man. Studies on children’s perceptions of science and scientists 
demonstrate that the stereotypical image of science continues to be masculine. When asked to 
draw a scientist, children, both girls and boys, usually draw a man (Sjöberg, 2002).  
 
Women have pursued science since historical records on science and technology have existed, as 

high priestesses and philosophers, as scholars in 
monasteries, in courts and in family observatories. It 
was the institutionalization of science and scientific 
training into science academies, learned societies, 
and universities, which led to the exclusion of 
women. This exclusion continued long into the 20th 
Century – for example, the University of Cambridge 
did not grant women degrees until 1947, the Royal 
Society, the world’s oldest scientific academy 
established in 1660, accepted its first female Fellows 
in 1945, and the French Academie des Sciences not 
until 1979. 

 
Scientific argumentation has frequently been used to 
legitimize the exclusion of women from scientific 

activities and to explain their continuing minority status (Rose, 1994; Schiebinger, 2001).  
However, no biological differences between men and women in performing science and 
mathematics have been found that can account for the low representation of women in academic 
and scientific research or leadership positions in these fields.  Although most scientists and 
engineers believe that they are objective and intend to be fair, often unconscious gendered 
attitudes and stereotypes affect how they evaluate people, their work, and their potential. There 
is a substantial body of controlled experimental research and studies of real-life decision-making 
situations demonstrating that most people – both men and women – hold unintentional gender 
biases when assessing women’s and men’s abilities (National Academy of Sciences [NAS], 2007). 

genSET Priority Support Areas 

 
1.  Remove gender stereotypes and gendered 

attitudes regarding assessment of 

female/male abilities and work  

2.  Make the research process more responsive 

to gender issues 

3.  Make science knowledge-making more 

gender sensitive 

4.  Remove unintentional biases, which create 

barriers to recruitment, advancement and 

retention of women, from institutional 

structures 

5.  Make the gender dimension part of the 

science excellence value system.  

 

 Convention of International Federation of 

             University Women, 1922 
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2. Gender & Excellence in Research Process, Context, Values & Directions 
 
Better informed laboratory models and research design methods are needed to help avoid the 
consequences of erroneous gender approaches, where women and men are incorrectly 
represented as similar or different.  Gender issues recur throughout the research process, and 
impact it on all levels, including: 
 

 prioritising research problems, and topics; 
 controlling access to research funding (gate-keeping); 
 research management and leadership; 
 recruitment and hiring of research staff; 
 work-life balance, including motherhood, parenthood, care responsibilities; 
 selection of research teams and power dynamics within the groups; 
 devising research methods and methodologies; 
 selection of research samples, populations, informants;   
 publication and dissemination of research findings: involvement of stakeholders; 
 status of research activities within the context of institutional agendas; 
 defining societal need for research and measuring its impact 
 determining quality of research studies 

 
 

3. Gender in Science Knowledge-Making 
 

Gender biases, inequalities and imbalances within the 
established practices of scientific institutions have 
important implications for the substance of science itself.  
For example, in the sciences such as biomedicine, 
primatology, archaeology, and biology, where gender 
analysis has flourished, there are also relatively high 
numbers of women.  In humanities and social sciences, 
gender analysis has invigorated research by asking new 
questions, developing new approaches, and opening new 
areas for investigation (Schiebinger, 1999).  
 
The lack of awareness of gender issues in medical research 
has been the subject of an extensive debate since the early 
1990s, which led to the establishment of major 
programmes to monitor progress, such as the US National 
Institute of Health’s Office of Research on Women’s Health. 
Ten years later, gender medicine gradually started to 
become more recognized, institutionalized, and made part 
of research programmes in centres of scientific excellence 
across the world, including: 
 

     University research centres (e.g. Columbia University, 
US; Karolinska Institute, Sweden; LMU Munich; 
University of Goettingen, Germany); 

     New scientific societies (e.g. European Society of Gender 
Medicine, International Society for Gender Medicine); 

     National scientific associations on Gender Medicine; 
     Scientific journals and large international Gender 

Medicine conferences (e.g. Gender Medicine). 

In US, large influential studies have 
omitted women as both objects and 
subjects: 
 

 Physicians’ Health Study of Aspirin 
and Cardiovascular Disease 
(1982): research on 22,071 men, 
no women;  

 Multiple Risk Factor Intervention 
Trial correlating blood pressure, 
smoking, cholesterol, & heart 
disease (1982): 12,866 men, no 
women; 

 Health Professionals Follow-up 
Study of Heart Disease and Coffee 
Consumption (1986): 45,589 men, 
no women. † 

 
Women have also been frequently 
excluded from drug trials.  
Consequently, some have said that 
the net effect of gender bias in 
medical research and education is 
that women suffer unnecessarily and 
die. 
(Schiebinger 1999) 

 
†study details in bibliography 
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4. Recruitment, Retention & Advancement of Women Scientists & 

Engineers  
 
Common and persistent gender inequality patterns in academia and scientific research have been 
demonstrated cross-culturally by several studies and policy reports. These include gendered 
division of labour, both horizontally and vertically, and the continuing minority status of women 
in research careers and academic careers, despite the growing number of women in the 
recruitment and in early career stage. 
 
The vertical gendered division of 
labour shows that the higher one 
goes up the ladder of the academic 
or scientific career, the fewer 
women are found at each level.  
The horizontal division of labour 
shows that in many disciplines 
there are significant gender 
patterns. 
 
The research sector with the 
poorest gender balance in the EU-
27 is the business sector, whereas 
in the government and higher 
education sector women tend to 
be better represented.  
 
Despite the fact that formal obstacles which earlier hindered women’s recruitment and 
advancement have been abolished, and despite many efforts to promote gender equality through 
legislation and equal opportunity policies, women’s careers in science still progress slowly and 
talented women are lost in every career stage.  
 
The newly released European figures demonstrate the continuous imbalance in the number, 
seniority and influence of women and men in scientific studies and professions.  Metaphors such 
as glass ceiling, sticky floor, black hole or leaky pipeline are frequently used in discussions of the 
underrepresentation problem of women in science.  The problem, however, is not only a gender 
equality issue, or a concern for the women only, it is a major issue of a loss of talent, innovation, 
and intellectual capacity for science and society.  
 

 
 
Although nearly all indicators 
show a minor growth of the 
number of women in scientific 
careers, it is clear, according to 
numerous studies, that 
proactive policies are needed 
to push forward a better 
gender balance and equality of 
opportunities for female and 
male researchers (ETAN, 
2000; EC, 2005b; NAS, 2007; 
EC, 2008a; EC 2009g). 
 
 
 

Proportion of female heads of institutions in the Higher 

Education Sector (2007)  Source: She Figures 2009 

Proportion of women on institutional boards (2007) 

Source: She Figures 2009 
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Experts agree that instead of trying to “fix women,” we need to bring about change at several 
levels of institutional structural cultures and functions.  These changes are needed to improve: 
 
 How we define, assess, evaluate and reward excellence in scientific research, including the 

promotion procedures used; 
 Awareness of the effects of unintentional stereotyping and prejudged perceptions;  
 Gender-balance in decision-making positions;  
 Work-life balance and women scientists´ empowerment networks 

 

 

 

5. Gender Dimension in Science Excellence Value System  
 

The pursuit of excellence in recruitment, funding, institutional development, publishing and 
awards is often taken for granted in the scientific community.  In Europe, the gatekeepers who 
define what or who is excellent tend to overwhelmingly be men.  The last decades have seen a 
rapid growth of different excellence initiatives in science, in terms of centres, networks and 
universities of excellence, distinguished Chairs and excellence awards nationally, regionally, and 
internationally.  What characterizes excellence is generally not subject to scientific evaluation, 
and the actual practices in each branch of science are often quite idiosyncratic.  It is assumed that 
the scientist in each field somehow acquires, from his or her environment, a notion of what 
excellence is, and that there is no need for a critical evaluation of the concept and of its 
correspondence with actual practices (ETAN, 2000; EC, 2004; EC, 2008c; EC, 2009h).   
 
Criteria used to assess excellence 
are often described at a very 
abstract level (researchers need to 
be “innovative,” “productive,” 
“coherent,” etc.). These abstract 
nouns become frameworks for 
interpretations in specific contexts 
and epistemic cultures. Teaching 
and professional activities are 
usually undervalued, and if women 
have a systematic overload of these 
activities as a result of their 
temporal contracts and positions, 
this may introduce a source of 
gender bias (EC, 2004; NAS 2007).   

Gender bias can occur in the science excellence 

system through: 

 

- the characterization of scientific excellence; 

- the criteria used to assess it; 

- the choice of the explicit and implicit indicators 
for scientific excellence; 

- the way the criteria are applied to men and 

women or organizations or fields; 

- the failure to integrate women into scientific 
networks and the lack of gender balance among: 

 gatekeepers  

 the procedures through which criteria are 

applied to people (EC, 2004; NAS, 2007)  
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BACKGROUND:  

Recent research findings and recommendations in the area of gender 

(and sex) in science 
 
The following sections offer a compilation 

of recent research issues and findings in 

the area of gender (and sex), which are 

relevant to the five priority areas at the 

core of the genSET project. The aim here is 

to provide an overview of the many 

different research concerns related to 

gender biases, inequalities and value 

assumptions found in the science system.  The diagram below is a schematic representation of the 

gender dimension in the science enterprise system.  Gender biases and inequalities and their 

spill-over effects have been demonstrated at each level, and examples of these findings are 

highlighted in the sections that follow.   

Concerns & Challenges: 
 

1. In approaches to equality  

2. In accepted norms, descriptions, assumptions 

3. In research methods & processes 

4. In science enterprise and ERA  

5. In the science agenda for the 21st Century 
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1. Concerns and Challenges in the Approaches to Equity  

All initiatives that address gender inequity in science reflect a certain understanding of the impact 
of sex/gender on scientific structures. These understandings are seldom formulated explicitly by 
gender initiatives. Three approaches dominate discussion: gender neutral, female friendly, gender 
sensitive. These approaches represent quite different types of initiatives to increase gender 
equity.  All have their weaknesses (Sinnes, 2006). 
 
Approach 1: Gender Neutral 
The basic assumption is that men and women are equal and should therefore have equal 
opportunities in the research society.  The intellectual ability of creating valid scientific 
knowledge is not determined by gender or sex but by one’s scientific training. The influence of 
social values is not included. Women and men are seen as equally capable of contributing to 
scientific development. If any sexual bias can be detected in science this is a consequence of 
insufficient rigor in the scientific methods employed, not because the scientists are males (Sinnes, 
2006).  
 
This is associated with liberal reform 
feminists, who see the gender problem as 
just a need for fairness in equal 
opportunities, with women “becoming 
more assertive” and men “not changing,” 
within the context of current gender order 
and social structures.  To quote Judith 
Lorber: “Gender reform feminists locate the 
source of gender inequality in women’s and 
men’s status in the social order, arguing 
that it is structural and not the outcome of 
personal attributes, individual choices, or 
unequal interpersonal relationships […] An 
overall strategy for political action to 
reform the unequal gendered social 
structure is gender balance” (Gender 
Inequality, 2001, emphasis in original).  
This can be seen as the dominant 
position in governmental, NGO and 
some corporate gender equality politics; the implication is that men can contribute positively to 
(or can position themselves against) such a programme of change towards the transformation or 
abolition of gender imbalance (Hearn, 1992).  Women and scientists are the focus. 
 
Approach 2: Female Friendly 
Some feminist voices emphasizing the differences between males and females have claimed that 
the qualities of females are better than those of males. Professor of gender studies, Carol Gilligan 
(1982) described women’s moral reasoning to be dominated by an “ethic of care” as compared to 
men’s “ethic of rights”. While some feminist critics of science have argued that females, due to 
their underprivileged position in many societies, are capable of undertaking more objective 
observations of the world, others claim that a feminine science would be more socially 
responsible and more capable of advancing a more democratic and environmentally responsible 
science (Sinnes, 2006).  
 
The main standpoint here is that women “need to trust their own knowledge” and men “need to 
respect women’s knowledge” and change in that respect, but not themselves necessarily.   Bias is 
viewed as more systematic and linked to undervaluing of women and women’s knowledge: “... the 
gender order cannot be made equal through gender balance because men’s dominance is too 
strong” (Lorber, 2001). Gender equality per se is not a feasible aim; it may end up with women 

Overlapping systems of stakeholders and social actors active in research 

and science production (EC, 2009a); Each stakeholder’s approach to 

equity affects the way gender is dealt with within scientific institutions. 
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becoming like men.  Instead, women’s voices and perspectives on science should reshape the 
gendered social order in a more fundamental way, including the transformation of gendered 
social structures (patriarchy) in science. The implication is that men need to position themselves, 
for or against, or in more ambiguous middle ground, in relation to the radical project of abolishing 
unequal/patriarchal relations (Hearn, 1992). Women and men scientists and science leaders are 
the focus. 
 
Approach 3: Gender Sensitive 
In this view, women are not epistemologically privileged compared to men.  The reason for 
recruiting more girls to science would thus not be that they would produce better knowledge 
than men would but because women’s perspectives, approaches, and input would be lost without 
their incorporation. (Sinnes, 2006) 
 
This position is augmented by intersectional feminism, which views gender as a fundamental and 
ubiquitous problem, with women and men both “needing to change.”  Here, bias itself is a 
gendered concept, limited and framed within the current gender system.  Connections with other 
social divisions, differences and oppressions are central, as are deconstructions of categories of 
sex, sexuality and gender, and the dualities often (re)produced through them.  Gender categories 
are themselves open to change. This may appear to be the most radical conceptualization of 
gender (in)equality: seeing all matters through a gender sensitive lens, seeking to take apart the 
gendered social order of science, including “... by multiplying genders or doing away with them 
entirely” (Lorber, 2001).  The implications for men are less clear.  All genders and science 
professionals are the focus and subject to a gender sensitive analysis.  

 

2. Concerns and Challenges in Accepted Norms, Descriptions & 

Assumptions 
 
Objectivity is the desired goal of “scientific seeing.”  In practice, though, science historians have 
shown the process of science knowledge-making to be influenced by the “science persona” and 
integrity of the “trained human judgment” of the researcher; the methods and tools used for 
observation, representation and presentation of evidence; and the socio-cultural context in which 
the research process takes place (Danston, 2007). 
 
According to one comprehensive review of the field, a recurring theme of human evolution, in 
accounts from Darwin to Lovejoy, is that early men were the achievers, the producers, and 
technological innovators, and early women were restricted to and by the reproductive demands 
of bearing and rearing children.  The influential model, Man the Hunter, represents the 
continuation of Darwin’s belief that only male traits were selected and that women played an 
insignificant part in human social evolution. In the Man the Provider model, Lovejoy replaced 
hunting with gathering as the driving impetus for human development, but allocated to men the 
role of the gatherer, and reduced the status of the woman to passive, monogamous, and 
dependent on the man for food supply and protection (Fedigan, 1986). 
 
In ethnobotany, the literature contains:  
 

 consistent failures to research the knowledge and use of plants of both sexes, leading 
to errors in estimates of plant diversity and its uses;  

 the use of poorly informed sources, leading to improper identification of plants, their 
management, characteristics, uses or names; 

 failure to deal with gender differences, leading to misunderstandings in people-plant 
relationships. 
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The Linnean plant classification system, for example, draws assumptions about parallels between 
plant and human sexuality, identifying plants by using concepts of masculine and feminine, and 
applying anthropomorphic terms – such as ‘brides and bridegrooms’ ‘eunuchs’ and ‘clandestine 
marriages’ – to characterize the sexuality of the plant world (Howard, 2006 quoting Schiebinger, 
1993).  
 
In clinical medicine, bias reported is negative for women, but there are also reports about gender 
bias affecting men.  It can arise from assuming sameness and/or equity between women and men 
when there are genuine differences to consider in biology, diseases, and in life conditions and 
experiences.  Gender bias can arise from assuming differences when there are none, when and if 
dichotomous stereotypes about women and men are understood as valid.  This conceptual 
thinking can be useful for discovering and preventing gender bias in clinical work, medical 
education, career opportunities, as well as research programs and health care policies (Risberg, 
2009). 
 
 

The persistence of gender inequalities may stem from the fact that gender is one of the first social 
categories that humans are able to discriminate, and gender-related stereotypes are among the 
first stereotypes that humans develop.  
 
To date, more research has been done on the stereotypes of women than of men, and shows that:  
 

 men tend to be perceived as the normative category, women as deviating from this norm;  
 the male role is perceived to have changed much less over the last 50 years compared to 

that of the female, which implies that the male stereotype may be less heterogeneous than 
the female stereotype;  

 there is insufficient evidence to say if the male and female stereotypes are equally 
susceptible to interventions, or, indeed, what would determine efficacy of an intervention 
(Lenton, 2009). 

 
It has been demonstrated that implicit national gender-science stereotypes are effective 
predictors of national sex differences in science and maths achievement (Nosek et al., 2009).  
There is, therefore, much incentive to improve people’s beliefs and expectations of men and 
women and to develop the knowledge and interventions that could effectively address this 
problem.  In a study on stereotypes, about 70% of more than half a million Implicit Association 

A Word about Gender & Sex… 

The early seventies saw gender emerging in science investigations as a distinct concept from sex. Since then, within gender 
studies, sex has generally been seen as a biological marker, used to categorize human beings into males and females based 
on physical characteristics such as chromosomes, hormones, external genitalia and other secondary characteristics.  By 
contrast, gender is generally described in terms of masculinity and femininity schemas, involving stable personality traits, 
context-specific behaviours, social status, and shared socio-cultural processes ordering human practices, discourses and 
social structures (Bernandes, 2008).  

----------------------------------------------------- 
It is, however, common for the term gender to be used as synonymous with biological sex.  Even in medical research, sex is 
simply replaced by gender even when experiments on animals are described.  Many biological and physiological sex 
differences can impact overall health. The result is that men and women may experience the same diseases at different rates 
or with different symptoms, or they may experience different kinds of illness altogether.   
 
From a psychosocial perspective, the fact of being male or female leads to different socialization, expectations, and lifestyles. 
These interactions may be even more complex than biological or physiological factors, as the direction of their effect is not 
always consistent (Brittle, 2007).  [N.B. The use of the terms gender/sex in English may vary from the use of these terms in 
translation to other languages and omits linguistic differences between various usages.]  
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Tests completed by citizens of 34 countries revealed expected implicit stereotypes associating 
science with males more than with females. Nation-level implicit stereotypes predicted nation-
level sex differences in 8th-grade science and mathematics achievement. Self-reported 
stereotypes did not provide additional predictive validity of the achievement gap. The findings 
suggest that implicit stereotypes and sex differences in science participation and performance are 
mutually reinforcing, contributing to the persistent gender gap in science engagement. 
 

If implicit gender stereotypes and sex gaps in scientific engagement are mutually reinforcing, then national 

policy initiatives addressing both factors simultaneously stand the best chance to maximize national scientific 

achievement.  

Education campaigns attempting to bolster women’s participation and performance must overcome the 

pervasive implicit stereotypes that are already embodied in individual minds.  

Likewise, interventions aimed at altering implicit stereotypes must contend with the influence of persisting 

cultural realities that fewer women pursue scientific careers and are in positions of scientific leadership 

(Nosek et al., 2009). 

Estimated effects of country-level implicit gender-science stereotype on country male-female score differences in 8th 

grade International Mathematics and Science Study in 2003, 1999, and in aggregate, Source: Nosek et al., 2009 
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3. Concerns and Challenges in Research Methods & Processes 
 
Gender bias in research could be defined as a systematically erroneous, gender-dependent 
approach related to social construct, which incorrectly regards women and men as similar and/or 
different. Most gender bias can be found in the context of discovery (development of hypotheses), 
but it has also been found in the context of justification (methodological process and publication.  
One of the main effects of gender bias in research is partial or incorrect knowledge in the results, 
which are systematically different from the real values (Ruiz-Cantero, 2007). 
 
In the field of pain research, at least 79% of animal studies published in the journal Pain over the 
preceding 10 years included male subjects only, with a mere 8% of studies on females only, and 
another 4% explicitly designed to test for sex differences (the rest did not specify).  Given the 
substantially greater prevalence of many clinical pain conditions in women vs. men, and growing 
evidence for sex differences in sensitivity to experimental pain and to analgesics, a consensus 
report recommended that all pain researchers consider testing their hypotheses in both sexes, or 
if restricted by practical considerations, only in females. It is invalid to assume that data obtained 
in male subjects will generalize to females (Greenspan, 2007). 
 
Comprehensive surveys find that research on cognitive development in human infants, preschool 
children, and students at all levels, fails to support common male ‘intellectual’ superiority claims. 
Mathematical and scientific reasoning develop from a set of biologically based cognitive capacities 
that males and females share. There is no scientific evidence to support the claims that:  
 

 males are more focused on objects from the 
beginning of life and therefore are 
predisposed to better learning about 
mechanical systems; 

 males have a profile of spatial and numerical                                                                                            
abilities producing greater aptitude for 
mathematics;  

 males are more variable in their cognitive 
abilities and therefore predominate at the 
upper reaches of mathematical talent 
(Spelke, 2006). 

 
However, analyses and comparisons of the 
quantity of research output between men and 
women in science have shown that despite 
many examples to the contrary, men still tend 
to publish more papers than women, a trend 
consistent across scientific disciplines, even 
after accounting for obvious mitigating factors 
(Ding, 2006). 
 

In research, peer review is a gatekeeper, the final arbiter of what is valued in academia, but it has 
been criticized in relation to traditional psychological research criteria of reliability, validity, 
generalisability, and potential biases. Despite a considerable literature, there is surprisingly little 
sound peer-review research examining these criteria or strategies for improving the process.   In 
the area of grant applications, an extensive study, involving 10,023 grant reviews by 6,233 
external assessors of 2,331 proposals from social science, humanities, and science disciplines, and 
utilising multilevel cross-classified models, showed that researcher gender had no significant 
effect on proposal outcomes. Furthermore, these non-effects of gender generalise over assessor 
gender (contrary to a matching hypothesis), discipline, assessors chosen by the researchers 
themselves compared to those chosen by the funding agency, and country of the assessor (Marsh, 
2009). 

"..it is evident that there are sex influences at 

all levels of the nervous system, from genetic 

to systems to behavioural levels. 

 

The picture of brain organization that emerges 

is of two complex mosaics — one male and 

one female — that are similar in many respects 

but very different in others. 

 

The way that information is processed though 

the two mosaics, and the behaviours that each 

produce, could be identical or strikingly 

different, depending on a host of parameters. 

 

A few suggestions for future work may be 

worth considering. The immediate task for 

neuroscientists at all levels of our field is to 

challenge the (often implicit) assumption that 

sex matters little, if at all" (Cahill, 2009). 
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A recent survey notes that new ethical concerns have emerged in neuroscience in relation to the 
findings and explanations of the origin and extent of behavioral and cognitive differences 
between women and men.  These research findings have particular potential to promote 
discrimination. How to disseminate this information into a sensitive social environment that has a 
history of bias and discrimination against women? What are the implications of this work for our 
understandings of what makes us women and men? How should this research be applied in 
educational, medical, and legal contexts, if at all? (Chalfin, 2008) 
 
 
A study of the publication records of a 
cohort of 168 life scientists in the field of 
ecology and evolutionary biology showed 
clear discrepancies in publication rate 
between men and women appearing very 
early in their careers.  This has 
consequences for the subsequent citation 
of their work. Consequently, the use of h 
index as a measure of research 
performance, which is the number of 
papers published, h, by a scientist where 
each paper has received h or more 
citations (ideally excluding self-citations) 
favours men. This is because h is highly 
correlated with quantity of research 
output and thus female scientists assessed 
through this measure will suffer in 
comparison with males (Symonds, 2006). 

 

4. Concerns and Challenges in Science Enterprise in the European 

Research Area 
 
Countries with a larger business enterprise research and development sector have fewer women 
researchers proportionately. The statistical and policy analyses indicate that women are better 
represented in countries where the salaries of researchers are proportionally low and the 
national systems of innovation are less developed.  Many of the current supply-side policies are 

Relationship between quality of output (median no. of citations) 

and quantity of output for male and female researchers 

 

Advice given on gender and sex in research in the Life Sciences: 

 

 use of the term sex or gender should be justified; 

 the age and weight of male and female animals should be recorded; 

 the reproductive status, ovarian cycle phase of females should be determined; 

 the sex of biological materials, including individual cells, should be determined and disclosed; 

 in study design, reporting, and peer review, the possible variations and impact of sex 

differences on all aspects of the experiment should be considered and be based on evidence 

relevant to the strain, species, and environmental conditions; 

 results for sex- and gender-difference studies have to be applicable to all population sectors, 

rather than being limited to individuals with stable reproductive cycles/young adults; 

 a collaborative statement should be made by journal editors to guide gender mainstreaming 

for laboratory and experimental studies (e.g. through appropriate statistical methodology) 

(Holdcroft, 2007) 
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unlikely to change this position. The cause of women’s underrepresentation in science is often 
located at the demand side, that is, it derives from employer policies and/or strategies. 
 
Therefore, in many cases the solution may 
depend more upon changing the culture 
and organization of the science sector 
overall, rather than on further policy 
development.  This applies in particular in 

industrial research and in the 
business enterprise sector.  One 
cannot expect that higher levels of 
science and technology arising out of 
greater economic development will 
solve problems of gender inequality – 
indeed left to ‘market forces’ the 
opposite would be the case (EC, 
2008b). 
 
According to market research, women 
are becoming more significant as 
consumers, both as individuals and as 
purchasers, and as procurers for 
public and private sector 
organizations.  They need to be better 
represented in research, product 
design and development teams.  The 
labour supply in Europe is getting 
smaller and is ageing: there will soon 
be more competition for qualified 
staff.  Multi-skilled, highly creative 
and innovative inter-disciplinary 
teams are needed for a globally 
competitive industrial research: 
diversity is good for business and for 
generating new ideas (EC, 2005c). 
 

A Word about R&D… 

 
Widespread changes are occurring in patterns of innovation and traditional measures, such as patent counts and 

R&D expenditure data, are increasingly unable to illuminate R&D activity.  The increased incidence of 

collaboration of both formal and informal nature across institutions blurs organizational boundaries and makes it 

difficult to relate inputs, such as R&D expenditures of a firm, to outputs, such as patent counts. Human resource 

data concerning scientists and engineers can help illuminate innovation and research utilisation.  The new insights 

that can be gained include: relationship to changes in the structure and organisation of innovative activity; 

movement of innovative activity to non-R&D functions in the firm; geographic distribution of scientists and 

engineers; nature of collaboration between industry and academia (Stephan, 2002). 

 

There is a positive correlation between a country's R&D intensity and the level of R&D funded by business 

enterprise.  In most of the less R&D-intensive countries, government remains the main source of funds for R&D 

expenditure.  By contrast, in most of the more R&D-intensive countries, the business enterprise sector finances 

the larger part (more than 60 %) of domestic R&D activities.  Above a certain level, more comprehensive 

policies need to be developed to maintain at the same time an increased level of R&D intensity in public 

spending and the development of autonomous business enterprise R&D (EC, 2008a). 

 

Percentage of women in total R&D Personnel relative to the 

amount of Gross domestic expenditure on R&D (GERD) spent 

per R&D personnel (in euro), in 2004. 
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5.  Concerns and Challenges in the Science Agenda in the 21st Century 
 
Delivering sustainable growth after the worst economic and financial crisis requires agreement 
on an agenda that puts people and responsibility first.  This new approach needs to take 
advantage of globalization and interdependence.  We also need to recognise the challenges 
presented by European demography.  The EU needs to provide more attractive conditions for 
innovation and creativity.  Following the ratification of the Lisbon agreement and responding to 
the economic crisis, the Commission has proposed a new agenda for science, EU 2020.  The 
agenda is focused on three key drivers:  

 
 Creating value by basing growth on knowledge; 
 Empowering people in inclusive societies; 
 Creating a competitive, connected and greener 

economy (EC, 2009b) 
 
The new reproductive technologies affect several of our 
conceptual distinctions, and most basically the one 
between nature and culture. This includes the 
understanding of reproduction as a natural, biological 
process and of the body as a product of nature. 
Nature/culture has been a basic conceptual distinction 

in western culture and it is paralleled in the division 
between sex, understood as nature, and gender, 
understood as culture (see box p. 7). The process of 

reproduction is central to the understanding of sexual difference, in the sense that the abilities to 
conceive and give birth to children are generally considered to be features that distinguish women 
from men. Therefore changes in this process provide us with empirical material for exploring 
changes in people's understanding of sex and gender. Reproductive technology challenges 
cultural models for understanding the relationship between nature and culture and thereby the 
distinctions of sex/nature and gender/culture (Lie, 2002). 
 
There is a dearth of specific information on the subject of ‘gender issues in disasters,’ which is 
needed to support policy/decision makers and the many thousands of practitioners across the 
developing world, whose contribution is crucial for effective disaster management and 
sustainable development. Disaster risk management is part of ‘managing the livelihoods’ for many 
millions of people in the developing world. The gender concerns expressed and experienced in 
the development context are applicable in the context of disasters with an added weight due to 
the specific nature of vulnerabilities and capacities prevalent in all stages of disasters.  The 
specific vulnerabilities and capacities of men and women, as well as the gender/social dynamics 
of disaster situations are often not obviously visible. Detailed livelihood analysis, however, 
exposes these often subtle but vital considerations. If ignored or unattended, these concerns will 
impede development efforts from reaching their goals (Ariyabandu & Wickremasinghe, 2003).   
 

Work on gender and environment needs 
to move away from an explicit focus on 
how gender structures development and 
environmental outcomes, to a focus on 
how gender and environment are 
mutually constituted. This requires an 
engagement with the relationships 
between development projects, 
subjectivities and re/productive activities, 
as well as material transformations of 
ecosystems. Who is responsible for 
creating harvesting rules, who actually 

Pregnant women wait for aid in Haiti, 

2010, Courtesy MSF 

Pregnant women wait for aid in Haiti, 

2010, Courtesy MSF 

“The scientific consensus about human-induced 

climate change is both unequivocal and urgent. The 

challenges we face from this and its subsequent 

implications, whether it’s from food security to water 

resource to population growth to our wellbeing 

mean major challenges for society as we progress 

through the rest of the century” (King, 2008). 
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does the work, and what contestations result, are key aspects of environmental issues. 
Uncovering the processes by which these occur is critical if we hope to challenge the 
overexploitation of both land and people. Once gender is reconceptualised as a process, the 
dynamic relationship between gender, environment, 
and other aspects of social and cultural life can be 
brought into view. Political ecologists need to 
examine gender beyond the household and 
community and reconceptualise the gender–
environment nexus. (Nightingale, 2006).  
 
The human security approach can be distinguished 
by its focus on addressing structural causes of 
security threats like conflict, by building 
institutional, civil and state capacity and by fostering 
equitable economic development.  In a traditional 
conception of security the object at risk is the state 
and the interests of individuals are collapsed into 
those of the state: gender issues are ostensibly 
insignificant.  The human security approach focuses 
on individuals.  It identifies women and children as 
extremely vulnerable to all types of security threats.  
Both women and men experience wars and natural 
disasters as a devastating trauma but the social roles 
of men and women are different.  There are gender differences in cultural, political and social 
influences held in the stages pre-conflict/disaster, ongoing conflict/disaster, and conflict/disaster 
response.  The understanding of root causes at each of these strategies is a necessary condition to 
build a technological geospatial model of gender dimension. Such understanding can direct future 
actions by national and international actors (Burnley, 2008). 

Women tending a tree nursery garden with the Green 

Belt Movement in Kenya. Founded by Nobel Prize 

winner Wangari Maathai, the organization combines 

gender and environmental goals.  Courtesy 

International Museum of Women. 
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WOMEN IN SCIENCE - CURRENT SITUATION.  

Statistical Indicators and Evidence                    

 

In this section we highlight studies showing recent 

statistical evidence on the position of women in the 

science enterprise. Numerous policy directives and 

extensive efforts over the last 20 years to identify, 

understand and address underlying causes of gender 

inequalities in science have not made the desired 

difference. Decision makers are still predominantly 

men, even in fields such as life sciences, social science 

and medicine - where, today, more women than men 

can be found at the undergraduate level.  

 

1. Overview of the Situations of Women in Higher Education 

 

Women’s academic career remains markedly characterised by strong vertical segregation: the 
proportion of female students (55%) and graduates (59%) exceeds that of male students, but 
men outnumber women among PhD students and graduates (the proportion of female students 
drops back to 48% and that of PhD graduates to 45%) (EC, 2009g). 

Over the period 2002-2006, there has been an increase in the overall number of female 
researchers in almost all fields of science in the EU-27.  The most positive growth figures 
characterised the fields of the medical sciences (+5.6% in HES and +12% in GOV), the humanities  
(+6.8% in HES and +4% in GOV), engineering and technology (+6.7% in HES and +10% in GOV) 
and the social sciences (+6.5% in HES and +3% in GOV) (EC, 2009g). 
 
Despite the steadily growing number of women with a scientific or technical university degree in 
most European countries, women are still under-represented in science and technology (S&T) 
professions, be it in companies or universities. Moreover, a disproportionate number of women 
are leaving S&T in each consecutive career stage, a phenomenon that has often been described as 
a “leaky pipeline”. 

A sense of urgency is needed to repair the “leaking pipe line” which loses sometimes as many as 
2/3 of female students with a 
good track record and strong 
interest in math and physics 
between high school and 
college (EC, 2006). 
 
The drop in the numbers of 
women at each level of the 
academic ladder persists.  
This phenomenon shows that 
even though more than half 
of the graduates are women, 
women hold only a fraction of 
top positions in the scientific 
system. This lack of women at 
the top is not a natural outcome. There must be a multiplicity of factors that converge towards 
this ‘leaky pipeline’ situation (ETAN, 2000). 

The Leaky Pipeline Source: EC, 2006 

Statistical Studies and 

Overview of: 
 

1. Women in Higher Education 

2. Women’s Science Careers 

3. Women in Leadership 

4. Women in Knowledge Transfer 

5. Productivity of Women Researchers 

6. Gender Equality Policies in Europe 
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Additionally, on average in the EU-27, women represent 37% of all researchers in the Higher 
Education Sector, 39% in the Government Sector and 19% in the Business Enterprise Sector, but 
in all three sectors there is a move towards a more gender-balanced research population. The 
degree of cross-country disparity is fairly low in the Higher Education and Government Sector but 
much larger in the Business Enterprise Sector. The highest shares of female researchers in the 
Business Enterprise Sector are in the fields of the agricultural and medical sciences and the 
lowest shares in engineering and technology. 
 
  

2. Overview of Women’s Careers in Science 

Women’s careers in science are characterized by: continuing minority status, gendered division of 
labour both horizontally and vertically and low representation in gate-keeping and decision-
making positions. Smallest proportions of women are engaged with industrial research.  Formal 
obstacles hindering women’s careers have been more or less removed however, research has 
demonstrated how academic and scientific culture and practices, such as evaluation, networking 
and informal sponsoring and mentoring, continue to include subtle gender biases. Accumulation 
of small disadvantages, harmless and minor as they may seem as single acts or events, can have 
major overall impact on female career progress.  
 
The way academic and scientific organizations encounter motherhood and parenting, & 
reconciliation of a research career and life is one major problem area which needs to be more 
effectively approached in order to make research careers more attractive for women but also 
more so generally. Increased 
international mobility of researchers 
and dual career partnerships 
between scientists pose new 
challenges (Valian, 1999; ETAN, 
2000; EC 2005b, NAS, 2007; EC, 
2008c). 
 
While women made up between 18% 
and 28% of industrial researchers in 
eight out of ten Member States in 
2005, in Germany and Austria the 
figure remains below 10%.  This is 
despite the fact that German 
companies contribute a major share 
to the European R&D budget in 
industry (EC, 2005c). 
 
Some women in their thirties leave 
their positions because of the major 
time investments and commitments 
they need to make in order to proceed with their careers, the lack of commitment from their 
companies to solve this common problem, and because of the limited perspectives that their time 
investment will prove to be worthwhile.   It has been pointed out that one of the main factors 
hindering women’s participation in science is the unequal gender division of labour related to 
housework and family care (EC, 2005b, EC, 2008b). 
 
 

Proportion of men & women in typical science & engineering academic career, 

EU-27 2002/2006 Source: She Figures 2009 
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In addition, half of the high-
potential men and women are in a 
dual career situation, sometimes 
with both having a career in the 
same company. Many HR managers 
would readily admit that they are 
not really prepared for the surge of 
dual career couples, single parents, 
or the growing desire of people to 
balance work and life 
responsibilities. Top managers are 
still hesitant to take risks on 
talented women by accelerating 
their careers, or to openly raise the 
issue as a strategic move for the 
company.  Company cultures are 
out of tune with the evolving needs 
of the society and economy.  
 
Notably, the number of female PhDs in Europe grew from 39.6% in 2001 to 43% in 2003 and 45% 
in 2006, and the proportion of women attaining the top level of academic careers, defined as 
"Grade A professorship" moved from 15.2% in 2000 to 15.3% in 2004 and 19% in 2007.  These 
figures, however, need to be seen against the increase of the EU from 15 to 27 countries (EC, 
2009g). 
 

 

3. Overview of the Position of Women in Leadership Roles in Science 

Institutions 

Women are a clear minority in the leadership and senior management of science institutions. This 
applies in terms of: professorships, research project leadership, formal management and 
executive positions of science organisations, research funding gatekeeping, and research and 
scientific associations, learned societies and journals (ETAN, 2000; EC, 2005b, 2005c, 2008a, 
2008b, 2008c, 2009b, 2009h, 2009g). 

The proportion of women is the smallest at the top of the academic hierarchy. Women make up 
18% of grade A academic staff (the highest post at which research is conducted). Under-

Advances in Women’s Science Careers 

Women are growing proportionally in academic research positions, but remain a minority: 

- increase in women researchers 2002-2006 is 6.3% (vs. 3.7% for men) 
- female researchers in the EU 2006: 30% 
 
Academic recruitment pools are becoming more gender balanced, but the glass ceiling remains: 
- at the doctoral level, gender parity is approached in the EU-27: 45% women PhD graduates in 2006 
- women equal or outnumber men in all broad fields of study, except for science, mathematics and 

computing (41%), and engineering, manufacturing and construction (25%)  
- women represent 44% of grade C (the lowest step of a typical academic career) academic staff, 36% 

of grade B academic staff and only 18% of grade A academic staff (full professors), with even more 
heavy under-representation in science and engineering (EC, 2009g)  

Proportion of Women in Grade A Academic Positions 2002/2007   

Source: She Figures 2009 
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representation of women in 
leadership and management 
is most striking in the specific 
fields of science and 
engineering: with only 7.2% 
of women at grade A.  

While there is strong vertical 
gender segregation through 
the academic and scientific 
world, the situation varies in 
different countries and in 
different fields of science.  
These figures contrast with 
the 2005 EC aim that “the 
proportion of women in 
leading positions should 
increase to at least 25% by 
2010” (EC, 2005b). 

There is more research and 
statistical information on the 
formal gender layering within 
research and science, and less on 
the qualitative aspects of how 
scientific leadership and management are done in practice. Key issues regarding leadership and 
management processes and the qualitative aspects of leadership and management include: 

 styles of ”masculine” and ”feminine” leadership/management, and followers’ 
perceptions of masculinity, femininity, leadership and management; 

 the presence of a “glass ceiling” in many scientific fields and organisations; 
 gender pay gap and other, sometimes less obvious, differential rewards; 
 gendered organizational cultures as contexts of leadership and management;  
 gender-coded language, metaphors and images in leadership and management; 
 individual or small numbers of women as “tokens” in leadership and management; 
 leadership and management development, and gender training and mentoring for 

both women and men; 
 differential impact of work-family relations on leadership and management; 
 relations of women and leadership within patterns of gender relations and gender 

dominance in society (Eagly & Johannesen-Schmidt, 2001; MIT, 1999) 
 

Proportions of men & women in typical academic career, EU-27 

2002/2006  Source: She Figures, 2009 

Appointment procedures vary between countries for different kinds of scientific 

leadership and management.  The gendered aspects or character of all of these processes 

vary as well. In Sweden Rectors are appointed by the Central Government; in many countries 

the senior academic council is the appointing body; and until this year, in Finland they were 

elected by an electoral body of the University community. 

Similarly, the procedures for appointing professors vary greatly. In some countries, notably 

in the Nordic region, there is a 40% representation of each gender (by quota or targets) in 

public bodies, including public research funding organisations and national science and 

technology policy committees (EC, 2009b). 



g e n S E T  B r i e f i n g  N o t e s  | 19 

 
The more dispersed gendered processes of academic networks, journal management, and 
research funding are less researched than formal research and institutional positions. There are 
also major contemporary social changes impacting on leadership and management, such as 
greater internationalization, information and communication technologies, and neo-liberal 
political economies. Another trend with implications for scientific leadership and management is 
the move to “excellence” and the creation of another layer of leadership in terms of centers of 
excellence, large research groups, and higher professorships. In considering scientific leadership 
and management there needs to be more attention devoted to:  
 

- intersections of gender and other social divisions;  
- relations of the local and the international in scientific leadership and 

management;  
- relations of men, masculinities and leadership.  This point involves reinterpreting 

models of leadership in terms of gender, and often as forms of men’s leadership 
(traditional, charismatic, bureaucratic) (Collinson & Hearn, 1996). 

 
 

Proportion of female A grade staff by main science filed, 2007. Source: She Figures 2009 
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4. Overview of the Position of Women in Knowledge Transfer 

 
 
There is some variation of women’s 
participation across countries, with Spain 
employing 8.2% of female inventors and, at the 
opposite extreme, Germany with a share of 
1.6%. The proportion of female inventors is 
smaller than the EU-15 share of women’s 
participation in all disciplines (29%), in 
engineering (12%) and in the R&D business 
sector suggesting that women are a big 
unexploited potential of human capital 
resources for R&D activities in Europe (Giuri, 
2007). 

 
In another study, based on a database 
of 360,000 inventors with address in 
EU Member States, the comparison of 
patent applications across gender 
showed that: 
 
- 8.3% women; 91.7% men 
- 46.9% with a German address: only 

6.1% of the German inventors in the 
database are women 

- Most female inventors are in 
chemistry, pharmacy (22.7%) or 
biotechnology (22.2%) 

 
- Fewest females are in mechanics, 

construction, physics, and electrical 
sectors 87.8% of all patents applied 
for came from the business sector: 
the female proportion in the business 
sector counts for 7.9% (Kugele, 
2008) 

 
 
 

% Female Inventors by Country, compared to patent applications to the EPO 

(2003)  Source: Busolt, 2009 

Results of Survey of 9017 patents in the European Patent 

Office (Giuri, 2007) 

A Word about Knowledge Transfer… 

Many European research institutions have set up knowledge transfer offices in recent years, aiming to 
improve collaboration and exploitation of research results and their uptake by businesses. Their 
success is largely dependent on the skills and competencies of their staff as well as the strategic role 
assigned to them and their managerial autonomy. The personnel working on knowledge transfer must 
possess a wide range of skills in order to carry out their tasks effectively. However, relatively 
inexperienced staff is often appointed to such positions. Continuous professional development exists 
in a limited number of countries but it is often inadequate in terms of cost and/or delivery. Increased 
mobility between the public and private sectors will help institutions' researchers and managers 
identify shared needs with industry. However, certain rules and administrative obstacles can 
discourage such mobility. For instance, rules relating to internships and labour-market regulation, in 
particular those dealing with social security and pension arrangements, can impede staff exchanges. 
Furthermore, in some countries, public sector researchers are not allowed to work for industry on a 
part-time, consultancy or other basis (EC, 2007a). 
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A longitudinal empirical analysis (35 years) 
using a random life sciences faculty sample 
employed in US academic institutions (4227 
total; 903 women) showed that: 
 
- 11.5% listed as inventors of one or more 

patents: 5.65% of the females held patents, 
vs. 13% males patents 

 
- 431 male patenters have amassed a total of 

1286 patents vs. 92 patents produced by 51 
women patenters 

 
- male patenters had (1) the highest paper 

counts; (2) most of NIH grant money; (3) 
and along with the women patenters, the 
most co-authorship with industry 

 
- scholarly impact using the average number 

of citations and Journal Impact Factor gave 
men the JIF of 4.06; women a more 
favorable 4.12.  

 
- the gender gap in patenting is highest 

among the PhD cohort 1967-1975, and 
smallest among the youngest in the sample, 
1986-1995: this suggests the gender gap is 
closing as patenting becomes common in 
the academic life sciences in particular for 
highly productive and well networked 
faculty (Ding, 2006) 

 

Mean publication count (A), NIH grant totals (B), number 

of jointly authored papers w/ industry researchers (C):  

Male patenters (blue, squares);  

Male w/o patents (light blue triangles); 

Female patenters (orange circles); 

Female w/o patents (cranberry squares) 

Source: Ding, 2006 

Innovation rests not on discovery, but on learning.  Learning need not necessarily imply discovery of new 

technical or scientific principles, and can equally be based on activities which recombine or adapt existing forms 
of knowledge; this in turn implies that activities such as design and trial production (which is a form of 
engineering experimentation) can be knowledge-generating activities. Given that innovations are economic 
implementations of new ideas, then the exploration and understanding of markets, and the use of market 
information to shape the creation of new products, are central to innovation. These points imply a more 
complex view of innovation: 
 

(1) innovation is pervasive, occurring across all economic sectors, not only in high-tech industries; 
(2) innovation is often collaborative: innovative firms collaborate with customers, suppliers, universities, 

research institutes, engineering consultants, and so on;  
(3) innovating firms grow more rapidly than non-innovating firms; 
(4) innovation expenditures vary across industries (Smith, 2000) 
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5.  Overview of Productivity of Women Researchers 

 
It has always been crucial for research scientists to publish their work. There have always been 
three purposes: first, to disseminate new information so that others can learn from it; second, so 
that other scientists may repeat the studies, or build on them with additional observations or 
experiments; and only third, so that the support, financial or otherwise, for the scientist can be 
justified to interested parties. This third reason used to be subsidiary, but no longer; publication 
has become the main goal because it is the scientist’s lifeline. This enormous change in emphasis 
has damaged the practice of science, has transformed the motivation of researchers, changed the 
way results are presented, and reduced the accuracy and accessibility of the scientific literature.  
Some universities expect each college scientist to produce at least three papers per year of which 
at least one should be in a journal with an impact factor above five. If the current measures had 
been applied in the past, some of their very best scientists, including Nobel Laureates, would have 
failed from time to time in their careers (Lawrence, 2008).  

There are other consequences of the use of numerical measures: given that meeting them       
rewards aggressive, acquisitive and exploitative behaviour, their use tends to select for scientists 
with these characteristics.  Creative discovery is not helped by measures that select for tough 
fighters.  More reflective modest people, for example, Ed Lewis, winner of the 1995 Nobel Prize in 
Physiology or Medicine and throughout his life a dedicated and unassuming scientist, as well as a 
rare and irregular publisher, 
had a very low h-index (see 
figure p. 11) and might not win 
grants in today’s world. 

Furthermore, on average, 
women tend to be less 
aggressive than men and thus, 
although these measures 
discriminate against gentler 
scientists of both genders, more 
women are affected. Statistics 
leave no doubt that women 
most frequently drop out of 
bioscience, and many of them 
are very talented.  

The most frequently voiced 
reasons are (a) ‘I don’t want to 
spend the rest of my life competing and showing off;’ (b) ‘I don’t want to take up prize fighting to 
get grants;’ and (c) ‘modern science has become a struggle for survival, and I would rather do 
something else’ (Lawrence, 2008). 

Research comparing the publishing and patenting activities of scientists working in three 
disciplines (life sciences, physical sciences, and engineering) and three employment sectors (four-
year universities, government, and industry) suggest that sex differences in involvement in 
dissemination activities cannot be attributed solely to the structural locations and organizations 
where women are located.  

Some settings are more gender-equal than others. In contrast to academia, industrial settings in 
the life sciences demonstrate no differences between men and women in the likelihood of 
patenting and publishing.  A comparison using patenting collaboration networks of U.S. life 
scientists across a period of two decades suggest that the structure of productivity mimics the 
structure of science across industry and academia, and as such have important implications for 
the nature of sex disparities in these work settings.  

Annual productivity of male and female researchers over time, Source: Symonds, 2006 
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Gender differences in patenting may be amplified in public versus private settings due to 
variations in a) the differing network positions of men and women, and b) the varying importance 
of network position on productivity in industry and academia. There are important distinctions 
between the centrality of men and women across sectors. Women in academic settings are 
located in more peripheral and less central collaborative relationships than academic men and 
the gender difference in positioning in the academy is significantly larger than in industry.  This 
might lead to differentiation in women’s ability to appropriate further viable research partners 
and scientific information (Whittington, 2009). 

 

 

6. Overview of European Gender Equality Policies 

In a few European countries, such as Finland, Sweden and Norway, Ministries of Education and 
Research Councils have been involved in gender equality in science/academia since the late 
1970s and early 1980s, with major governmental reports on the issues released in 1982-3.  This 
paralleled UNESCO’s early involvement on the issue (Harding, McGregor, 1996, Stolte-Heiskanen, 
1991).  Importantly, however, much progress has been achieved by all European countries since 
the last Helsinki Group report on national policies on women and science (Rees 2002).  
 
All the studied countries now have equal treatment legislation, and only three countries (Former 
Yugoslav Republic of Macedonia, Israel and Switzerland) do not have a ministry with 
responsibility for women’s issues or a Statutory Gender Equality Agency.  Five more countries 
(Denmark, Estonia, France, Latvia and Spain) have declared their commitment to gender 
mainstreaming since 2002, leaving 12 countries (32%) out of 38 with no mainstreaming plans. All 
but two countries (FYROM and Montenegro) offer women’s or gender studies courses within 
their universities. Sex-disaggregated statistics are becoming more available, with only three 
countries not reporting such data (Luxembourg, Bosnia and Herzegovina, and Montenegro).   
 
Some of the policies or measures show no correlation with the proportion of women in science. It 
is possible that the types of measures that have more impact on women’s participation in science 
are to be found at a more local level of small-scale initiatives and contributors, rather than 
national equality policies. In order to achieve equal participation of women and men in science, 

Evolution in research funding success rate differences between women and men 2002/2007 Source: 

She Figures 2009 



g e n S E T  B r i e f i n g  N o t e s  | 24 

 
fundamental work–life balance solutions for dual-career couples and single parents need to be 
implemented in the business community and society at large (EC 2008b). 
 
European policy has advised dramatic improvement of attractiveness to researchers, 
strengthening the participation of women researchers through more sustainable and appealing 
career opportunities (EC, 2005a, 2009c, 2009j).  In contrast to “conventional wisdom” European 
research shows that work-life-practice preferences of men and women do not much differ (EC, 
2009j).  Thus, better support for all people with caring duties has been called for; focusing on the 
conditions for all researchers in recognition of their professional, private and family life (EC, 
2007b, 2008e, 2009c; EP, 2008). 
 

Summary of equality policy measures 
 
EU Gender Equality Law has evolved significantly since the establishment of the European Economic 
Community in 1957.  Some highlights: 
 
- 1957 ECC Treaty includes one provision (Article 141) addressing gender discrimination 

(requirement for equal pay); Member States largely do not comply 
- 1975 First Equal Pay Directive defines obligations of Member States needed to reach compliance 

with earlier treaties and clarifies the principle of the 1957 Article 
- Post-1975 the European Court of Justice (ECJ) hears several cases related to equal pay 

regulations, providing impetus for implementation and increased legislation 
- 1986 Directive for equal treatment in occupational social security schemes is adopted, 

incorporating much case-law from the ECJ 
- 1992 Pregnant Women’s Directive, 1996 Parental Leave Directive encourage improvements in 

health and safety measures and minimal work/life reconciliation 
- 1999 Treaty of Amsterdam expands on the 1957 Treaty, defining rights to family protection and 

gender equality by unifying previous Directives and EC actions 
- 2002 Equal Treatment in Employment 
- 2006 Equal Treatment in Employment and Occupations 
- Charter of Fundamental Rights of the EU and Lisbon Treaty follow this, encompassing directives 

encouraging equality bodies and positive action to prevent direct and indirect discrimination 
 

(Burri & Prechal, 2008) 
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FACTS & FIGURES 

Chronology of Key Recent European Union Recommendations and 

Interventions for Gender Equality 

 

 
Phase 1: 1990s; Focus on Gender Equality for Women – Mapping and 

Identification of the Problems 

 
1997 

- 5th Framework Programme: 40% representation of women in research in Community target  
- Treaty of Amsterdam: “The Community shall have as its tasks… to promote … equality 

between men and women….” 
 
1996-2000 

- Germany: €368 million in scholarships helps women acquire necessary qualifications for 
professorship 

- Denmark: FREJA (Female Researchers in Joint Action) programme finances female-
conducted research 

- Sweden: 32 professorships, 73 research assistantships, 120 fellowships created for women  
- Finland: law: 40% women in all public boards, including national Research Councils 

 
1998 

- “Women & Science” Brussels Conference: creates EU observatory, organizational network 
 
1999 

- “Science and Society and Women in Science” Council Resolution: initiates gathering 
comparable data as basis for Community-wide assessment of women in R&D; invites 
member states to dialogue 

- Women and Science: Networking the Networks - Declaration of Networks Active in Europe:  
emphasizes importance of networking as empowerment and policy tool; Network Guide 
with profiles and contact addresses of existing networks published, regularly updated 

- European Technology Network Assessment (ETAN) Report: “Promoting excellence through 
mainstreaming gender equality:” discusses discrimination forms – male/female scientist 
pay gap, fellowship design for the single/child-free, return difficulty to science after career 
break; points out low female involvement in shaping scientific policy, setting agenda in top 
EU/Member State committees 

- Helsinki Group on Women and Science established: civil servant representatives meet twice a 
year producing national reports on situation of women scientists in respective countries 

Chronology at a Glance: 

 

Phase 1: 1990s 

 focus on gender equality: mapping & identification of the problem 

Phase 2: early 2000s 

focus on gender differences: reflections on statistics, measurement, evaluation 

Phase 3: late 2000s 

focus on context: integrated approach: work-life balance, research excellence 

Phase 4: current situation 

focus on tools: social mainstreaming, tool development 



g e n S E T  B r i e f i n g  N o t e s  | 26 

 
Phase 2: early 2000s; Focus on Gender Differences – Reflections on Statistics: 

Measurement, Mainstreaming, Evaluation 

 

 

2000 

- “Women and Science: Making Change Happen” Brussels Conference: scientists/decision 
makers debate ETAN –challenges of female under-representation in scientific research, 
means needed to tackle the problem at different levels of implementation in EU 

- Women and Science Working Group meeting  under Commission research programme 
 
2001-2002 

- Gender in Research: Gender Impact Assessment of the Specific Programmes of the 5th 
Framework Programme: indicates female participation remains low despite large efforts to 
meet the 40% target 

-  “Women & Science: The Gender Dimension as a Leverage for Reforming Science” Commission 
Working Paper: encourages a Gender Watch System, academic understanding of ‘gender 
and science’ issue 

-  “Science and Society and Women in Science” Council Resolution: continue, intensify efforts 
promoting female role in science/technology; ensure mainstreaming of gender dimension 
in particular in human resources and mobility activities; pay attention to the gender 
dimension in benchmarking activities 

- “Women and Science” section of Science and Society Action Plan: 
o European platform of women scientist/organizational networks set up 
o Gender indicators measuring equality progress produced with Helsinki Group 
o Expert group on role/place of women in private sector, career patterns, best practice 
o Expert group on Central and Eastern Europe and Baltic States women scientist situation 

- “Gender & Research” Brussels Conference: move from quantitative to qualitative approaches 
- Helsinki Group on Women and Science creates sub-group of statistical correspondents: 

“Statistics to benchmark policies and progress;” later publishes She Figures reports 
 
2003 

- “Women in Industrial Research: A Wake up Call for European Industry:” brings together 
information about women researchers in industry from variety of sources, presents first 
analysis of context 

- “Researchers in the European Research Area: One Profession, Multiple Careers:” analyzes 
different elements which characterize the profession, defines factors which condition EU 
career development 

- Gender Mainstreaming in 6th Framework Programme: gender issues appraised during 
project evaluation: “Are there gender issues associated with the subject of the proposal? If so, 
have they been adequately taken into account?” 

-  “Women in Industrial Research: Speeding up Changes in Europe” Berlin Conference: 
emphasizes regarding individual as ‘whole person’ – family-friendly policies benefiting 
women/men; creating democratic culture – employees listened to, shown respect 

-  “Gender Bias in Defining and Measuring Scientific Excellence” Florence Seminar: 
recommends – expert-designed training programs on gender awareness; officially funded 
networks reflecting gender balance of their field; more transparent screening procedures 

-  “Equal Access to and Participation of Women and Men in Knowledge Society for Growth and 
Innovation” Council Resolution: calls for improving women/men training; increasing 
educational system cooperation, easing work transition, promoting life-long learning; 
developing family-friendly work forms, addressing gender equality through corporate 
social responsibility 

- Women in Science: Mainstreaming Gender Equality in the European Research Area: 
encourages coordinated approaches: exchanging experiences and good practice, 
identifying/transferring know-how, comparing and evaluating existing policy measures 
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through assessment  

- She Figures 2003: first statistical publication on women and science first published 
 
2004 

- “Waste of Talents: Turning Private Struggles into a Public Issue” by the ENWISE - Enlarge 
Women in Science to East Expert Group: acknowledges legacy of communist gender policy 

- Gender and Excellence in the Making Report: identifies problems of defining/measuring 
scientific excellence, in particular bias in assessment of female/male achievements 

- EuroScience Open Forum (ESOF) – “Women and Science” workshops held in Stockholm 
 

Phase 3: late 2000s; Focus on Context – Integrated Perspective: Work-Life 

Balance, Scientific Excellence, Research 

 
 
2005 

- European Platform of Women Scientists (EPWS) established: network of networks brings 
together women scientists, organizations committed to scientific research gender equality  

- Excellence and Innovation: Gender Equality in Science Report: Commission Working Paper 
calls for empowering women in research, technology decision-making positions; reconciling 
professional and private life; strengthening gender research through women’s participation  

- The European Charter for Researchers. The Code of Conduct for Their Recruitment: gender 
requirements included in the code 

-  Understanding Puzzles in the Gendered European Map: Brain Drain in Physics through the 
Cultural Looking Glass published – one research project funded by women and science 
funding; many projects produce similar outcomes 

- Women in Industrial Research: Speeding up Changes in Europe Report: notes need for debate 
on international, national, regional, institutional level; identifying good practices, learning 
from the best; combining quantitative and qualitative analysis; developing clear 
benchmarking indicators; implementing strategies, adopting good practices, establishing EU 
information gateway on the internet 

- Women in Science and Technology – The Business Perspective Expert Group launched: notes 
balancing work and life as critical issue; calls for flexible working conditions in the 
family/work balance 

 
2006 

- She Figures 2006 published: refining gender and science EU statistics 
- Situation in EU-25:  

o Highest % female researchers: Latvia (53%); Lithuania (48%); other top: Bulgaria (47%), 
Portugal (44%), Slovakia (41%); below EU average: France (28%), Germany (19%) 

o Largest proportion of female researchers in government sector (2/3 Members); highest 
proportion in higher education sector (1/3 Members); none in business sector. 

 

2008 

- Gendered Innovations in Science and Engineering (Schiebinger, L.) published via Stanford’s 
Clayman Institute for Gender Research: continuing the discussion (started with UNESCO 
reports and earlier) of moving beyond "fixing the women" (i.e. making women feel that they 
have a place in science) to "fixing the institutions" (i.e. creating structural, cultural change in 
universities/laboratories, making working environment of science more welcoming to 
women); promoting research looking at substance of science/engineering to see how 
gender analysis can lead to new questions, new approaches to old problems 

- Mapping the Maze: EU expert group report on women, decision making in science published 
- Benchmarking Policy Measures for Gender Equality in Science – published & disseminated 
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Phase 4: current situation (2009); Focus on Tools – Social Mainstreaming, Tool 

Development on Basis of the Problem  
 

- Meta-Analysis of gender in research study launched, completed by Center for European 
Initiatives and Research in the Mediterranean: research produced in last 25 years on gender 
in research, covering horizontal and vertical segregation in the EU and 7FP states 

- PRAGES (Practicing Gender Equality Programmes in Science) database and synthesis 
completed by Italian ASDO (Assembly of Women for Development and the Struggle against 
Social Exclusion): integrates study results of good practice geographical difference in 
Europe, Canada, US, and Australia 

- Monitoring progress towards Gender Equality in 6th Framework Programme - Synthesis 
Report: notes integration of gender in research content should consider biological sex and 
socio-cultural gender differences driving need for differentiated research from 
physiological and user angles 

- Women in Science and Technology: Creating Sustainable Careers Report: calls for moving 
from work-life balance practices to organizational cultures, implicit notions of “ideal 
worker”/“ideal mother” 

- Gender & Education (& Employment) - independent report submitted to the European 
Commission by Network of Experts in Social Sciences of Education and Training (NESSE): 
notes teacher, parent, peer attitude crucial for challenging gender stereotypes  

- European Directory of Women and ICT established: gathers news, activities, legislation, 
statistics and job offers related to women in ICT, giving overview of what is happening in 
the field across Europe, establishing web-based collaboration between different actors with 
goal of developing new services 

- Toolkit: Gender in EU Funded Research: practical guidance – integrating gender into research 
- Gender Challenges in Research Funding: EU expert group report on gender and national 

competitive research funding in 33 countries 
- “Science Economy and Society” Prague Conference: maps 10 years of women and science 

activities (1999-2009); notes movement for the future 
- genSET Science Leaders Consensus Report on the priorities for action in mainstreaming 

gender in science: report from a panel of 16 European science leaders, from a variety of 
scientific fields and science sectors, produced as part of the FP7 funded genSET project. 
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Additional Statistics 

 

 

 

 
Proportion of Women on Scientific Boards, 2004 

Source: EC, 2008c 

Numbers of females who made attempts at the A level STEM subjects in the UK 

(2009) Source: UK Resource Center for Women in SET 
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Percentage of Differences in Work-Life Practice Preferences Explained 

Source: EC, 2009j 
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