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iv) When equally competent applicants compete for a post or resources, the one representing
the minority gender should have priority. v) the European Commission should ensure adequate
female representation in all Committees under its responsibility.

It is broadly agreed throughout European scientific institutions that the scarce presence of
women in science and technology is a waste of resources that neither science nor the economy can
allow. 60% of people graduating from Spanish and European universities are women. They graduate
with excellent academic grades, better than those of their male counterparts. But then this highly
qualified personnel does not find a place in the system.

Other institutions apart from ERAB that have supported the adoption of significant gender
measures in European science are the following: the Italian National Agency for New Technology,
Energy and Sustainable Development, the Ministry for Education, Science and Culture of Iceland,
the Association of German Engineers VDI, the German Federal Government, the European Federation
of National Academies of Sciences and Humanities ALLEA, the League of European Research
Universities LERU, the Scientific Research Funds of Belgium FNRS, the Romanian National Authority
for Scientific Research, The Norway Research Council, the Dutch Government, and the European
Technology Platform on Smart Systems Integration.

All together, European scientific institutions are asking the Commission for: i) balanced
representation of men and women in all spheres and levels of scientific research, as well as the
gradual integration of the gender dimension into all areas of the Common Strategic Framework;
and ii) the development of specific courses of action and programmes alongside these
mainstreaming measures.

Effective public policies are required to remove the obstacles and barriers that stand in the
way of women in science careers in Europe. The European Commission started along this path in
1999 with the creation of two organisations responsible for defining these courses of action and
putting them into practice: the Women and Science Unit at the very heart of the Directorate-General
of Research, and the Helsinki Group, an assessment group for the Commission with two people
from each member state participating, one representing the government and one representing the
scientific institutions. In 2001 the Commission published a preliminary report on the matter,
the ETAN Report Promoting Excellence through mainstreaming gender equality that, for the first time,
provided a global view of the position of women in science in Europe. The Women and Science Unit
has undergone several name changes. In the 2010 remodelling its duties were taken over by the
Science in Society Unit, within which a Gender Department has been created.

Since the publication of the ETAN report, the Commission has funded a large number of
studies that are already providing a solid base to help us understand the situation, its causes, and
the measures taken so far by each country. The 2010 Meta-Analysis of Gender and Science Research
provides the most complete view of current research on women and science in Europe. Some of
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Chapter 2

GENDER DIFFERENCES IN SCIENCE EDUCATION.
EMPIRICAL EVIDENCE
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What causes these differences in mathematics? =
The report includes several questions which can help us better understand the attitude and relative -
literacy of males and females with regards to mathematics. The answers to these questions seem - """"
to confirm that the gender difference is greater in the attitude towards mathematics rather thanin _
literacy, where the difference is much less: on average girls are much less interested and enthusiastic -
about mathematics than boys. In fact, these differences are much greater than those foundin .. 5
the exam results.12

GRAPH 3

GENDER DIFFERENCES IN
Evolution from PISA 2000 to PISA 2006 SCIENCES

Graph 2 shows the changes in gender differences in mathematics results between 2000 and 2006.
The graph compares the results from Spain with those of the EU-15 and the United States.

In this graph we can see some interesting differences in the evolution of the gender differences.
Whilst in Spain the differences in favour of boys were considerably reduced between 2000 and 2006
(by more than 10 points), these differences have remained stable for the EU-15 average, and have
increased in the United States.

Lastly, it is interesting to note that, in absolute terms, the gender differences in mathematics in
favour of boys are less than the differences in reading literacy for girls.

Sciences
Gender differences

What is most striking about the gender differences in science tests is that they are generally very
small, around 1 point on average.13 In fact, depending on the specific science discipline in question,
in some cases boys obtain better results, and in others girls do. Moreover, contrary to the findings for
reading and mathematical literacy, in the sciences there are some countries where boys have higher
points, such as Denmark (12 points) and the United Kingdom (8 points), while there are others where
girls have the advantage, such as Finland (7 points) and Greece (7 points). Spain is reflected in the
average score and does not, therefore, stand out.
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EXTREMELY Male-dominated Fields of Knowledge: A brief mention

It is worth mentioning that there are some fields of knowledge in our country where the
presence of women is particularly low (both in the Full Professorship and Associate Professorship
categories). The table below shows each of the fields of knowledge with branches where the
percentage of women Full Professors and Associate Professors is low. The percentage is provided
for the total number of women Full Professors and Associate Professors for the entire field, as
well as the breakdown by branch to give a good idea of the size of them. The most “worrying” :
situations are those where the presence of women is almost (or even totally) non-existent, = oo '
but the global percentage of women is not particularly low. This seems to be the case for some BRANCHES OF KNOWLEDGE
areas in the fields of Natural Sciences and Medical Sciences, and even in Engineering and G,j WITH A LOW PERCENTAGE OF
Technology, although in the latter two the total number is generally very small. In the case of WOMEN FULL PROFESSORS
Medical Sciences, it is particularly striking that there are no women Full Professors in areas such
as gynaecology and obstetrics, and paediatrics, and that these fields have a greater number of
women who obtain their PhD but do not embark on an academic career.

@ BRANCHES OF KNOWLEDGE
WITH A LOW PERCENTAGE OF
WOMEN ASSOCIATE PROFESSORS
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The remarkable increase in the presence of women at levels with greater requirements (Grade A
researchers) over the last 5 years is particularly significant, having risen from 12% to 22% with a
clear point of inflection in 2005. This significant increase in the percentage of women in the highest |
category coincides with parity commissions being imposed on CSIC tribunals in 2005 for promotion lI
to higher levels. The results show the efficiency of the active measures taken.

We will now move on to the evolution over time of the presence of women, breaking the data
down by (i) fields of knowledge, and (ii) age groups. Graphs 21 and 22 show these results.

An analysis of the percentage of women by field of knowledge allows us to highlight the following:

- The percentage of women at the highest level of the CSIC (Grade A researchers) is particularly /\/"/\/\ll/

low in Biology and Biochemistry, and in Agricultural Sciences. Although the percentage of women

in these two fields is around 40% at the lowest level of Grade C researcher, it is only half that at the GRAPH 21

highest level. It is promising for the future, however, that the growth rates in recent years have been G'j PRESENCE OF WOMEN IN THE
particularly high in these areas and in Science and Technology, even at the Grade A level. CSIC BY FIELD OF KNOWLEDGE.
- Such large differences in the presence of women at the different levels of the CSIC are not EVOLUTION OVER TIME BY CSIC
observed in the fields of Natural Resources, and Humanities and Social Sciences. However, neither LEVELS

is there such a positive evolution of the percentage of women over the last 5 years at the higher
levels as we have documented for the more technical areas. In fact, from 2005 to 2010, the
presence of women at the intermediate level of Grade B researcher has fallen in the field of Natural
Resources. The area of Humanities and Social Sciences has remained practically stable at the upper
and lower levels, whilst it has increased significantly at the Grade B level, rising from 32% in 2005 to

42% in 2010. ll II

All these data results have been influenced by circumstances related to the history of the centres,
the number of places assigned internally to each area, and the recruitment of new staff as a result
of internal policies for creating new centres.
Another interesting aspect is that related to the evolution of the percentage of women in the CSIC
by age group and field of knowledge (aggregate CSIC levels).

Graph 22 provides us with this information. As with the previous graph, it first shows the
percentage of women in the CSIC and their evolution over time by age groups (in aggregate form
for all fields of knowledge), and then shows the situation of women by age group for each separate

This graph reveals the following points of note: & e
area. IS grap reveals the fo OWIng pOIntSO note: PERCENTAGE OF WOMEN IN THE

CSIC BY FIELDS OF KNOWLEDGE.
EVOLUTION OVER TIME BY AGE
GROUP
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Descriptive Evidence

Before presenting the evidence, it is important to make a few points regarding the information . . S fes | ER | BE BN g
available on the subject in the INE Human Resources Survey. Firstly, it is important to point out
that doctoral theses and Master’s degree dissertations are both included, and there is no way to
distinguish between the two. Secondly, the information refers solely to those Master’s dissertations
and doctoral theses directed between January 2004 and December 2006. Lastly, the specific
question asked was “Did you direct a Master’s degree dissertation or doctoral thesis between

January 2004 and December 2006?". Consequently, the information is qualitative, not quantitative. g GRAPH 25
With these factors taken into account, the gender differences are shown in Graph 25 and RELATIVE PERCENTAGES OF MEN
Table 7. The graph shows the relative percentage of men and women who have directed a Master’s AND WOMEN WHO DIRECTED
dissertation or doctoral thesis; in other words, the percentage of men (and women) who have carried A MASTER'’S DISSERTATION OR
out this activity is calculated from the total of men (and women) doctors in the sample. DOCTORAL THESIS IN
2004-2006

a) The first point to be highlighted is that the relative percentage of male doctors who direct
these activities is higher than the percentage of women in all fields of knowledge, with the
exception of Agricultural Sciences. If we consider the direction of these papers to be a part of
academic productivity, then we must conclude once again that, according to this indicator, men
are more productive on average than women. This also has a bearing on the productivity of
publications through co-authorship.

b) The second point of note is that the percentage of PhDs (male and female) that have recently
directed theses and dissertations is relatively small. The direction of research projects should be
considered an important part of an academic career, so the fact that only around 40% of men

and 30% of women have carried out such tasks of supervision is a clear indicator of low academic
productivity in Spain.

¢) The third point to be highlighted is the gender difference by field of knowledge. Here we can
see that the biggest gender differences (in favour of men) are found in Medical Sciences, and in
Engineering and Technology (around 15 percentage points). These are two fields where men hold
an overwhelming majority of full professorships. The gender difference decreases slightly in Social
Sciences and Natural Sciences (around 12 points in favour of men), reaching a minimum of 4
points in Humanities.

Table 7 (last column) shows the relative percentage of men and women who directed a doctoral or
Master’s degree thesis in the 2004-2006 period, according to professional category (Full Professor,
Associate Professor and Assistant Professor).

a)Regarding the total, 45% of men had recently directed a doctoral thesis or Master’s dissertation,
as opposed to 33% of women.

b)The professional category with the largest gender gap is that of the Full Professors, where
73.5% of men directed a doctoral thesis or Master’s degree dissertation in the last 3 years, as
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opposed to 46.5% of women.
¢) In the case of Associate Professors, the gap between men and women in thesis direction
is 10 percentage points in favour of men.

Estimation of the determining factors for directing theses or Master’s degree
dissertations. Gender differences

Table 10 in the Appendix for this chapter shows the determining factors for the gap in relation
to theses and Master’s dissertations, with special emphasis on gender differences. The variable
that is estimated is the probability of directing at least one doctoral thesis or Master’s degree
dissertation in the 2004-2006 period. The most interesting facts of note are as follows:

a) If we compare men and women of the same age, with the same time elapsed since the
end of their PhD, the same type of research and the same field of knowledge, the probability
of a man having directed a dissertation or doctoral thesis is 1.3 times higher than that of

a woman with similar characteristics. The gender difference is particularly acute among

Full Professors, where men are 1.7 times more likely to direct a dissertation or thesis than a
woman of similar characteristics. Among Associate Professors and Assistant Professors, the
differences are similar to the global probability given. This is also true for all the fields of
knowledge, with no significant differences between them 31

b) When comparing fields of knowledge, we find that the total probability (men and
women) for the supervision of theses and dissertations is greater in the fields of Medical
Sciences and Engineering and Technology, and clearly much lower In the fields of
Humanities and Social Sciences.

¢) Regarding the effect of teaching on academic productivity measured by the probability
of directing a doctoral thesis or Master’s dissertation, the estimations show that teaching
has a negative effect: the more work time spent on teaching activities, the less likely the
probability of directing a doctoral thesis or Master’s dissertation (for example, a person who
spends more than 75% of their work time on teaching activities has a probability of directing
a doctoral or Master’s thesis that is 0.35 times smaller (or the equivalent of 35% lower) than
that of a person who spends 25% of their time on teaching). Given that women spend more
time on teaching activities, it could be said that the negative effect of teaching is greater
among women than men. If we analyse the impact of teaching by professional category,
we see that this difference is particularly significant for Associate Professors, for who it seems
that more time spent on teaching reduces the probability of directing a thesis more than in
the other professional categories.

“Umic e [012)] 3 |8]5 | Sppendie] notes |ists | credits | menu| < | >

White Paper on the Position of Women in Science in Spain | 48



Principal Investigators (Pl) on projects funded on a competitive basis.
Gender differences

International Evidence. General considerations

Chapter 5 of the European Commission report entitled “The Gender Challenge in Research
Funding: Assessing the European National Scenes’, provides interesting, albeit incomplete,
descriptive evidence on the gender differences in different European countries relating to: (i)
success rates for research project applications on a competitive basis, and (ii) the amount of funding
obtained for these subsidised projects.

The data collected refers to 2007. Although we do not aim to describe the results in detail in
this section, it is useful to briefly summarise the most important findings:

(i) Gender differences in success rates of research project proposals:

When measuring the success rate between proposals funded and proposals submitted, and looking
separately at those where the Principal Investigator (Pl) is male or female, the report shows that, on
average, projects with a male Pl are 7% more likely to be accepted than those with a female Pl. There
are, however, visible differences between countries and fields of research. For example, of the 28
countries analysed, 21 countries reported higher success rates if the Pls were men, and 7 reported
higher success rates if the Pls were women. Differences were also observed with regards to fields of
research. For example, in Health Sciences, the balance in the majority of countries is tipped in favour
of men. However, in Engineering and Technology, women have higher success rates in 10 countries,
whilst the opposite is observed in 8 other countries. The opposite is true of Medical Sciences and
Humanities, where the balance is slightly in favour of women. Lastly, in Social Sciences, 8 countries
showed higher success rates for male Pls, and 8 for female Pls. In summary, the differences observed
are slightly in favour of men, but there are large variations between countries and between fields of
research.

However, we cannot infer any differences in productivity from this gap, as we do not have the
information available to control for other factors (institutional affiliation, the quality of the team,
the possibility of obtaining prior national funding, etc.) that undoubtedly affect the probability of a
submitted project proposal being subsidised. Given the complexity of the European projects, there
are many factors that may influence them.

This report also provides results on the success rates for “ERC Grants”. These are awarded to
European projects for scientific excellence where, in principle, the sole criterion for obtaining the
generous grants is the excellence of the research team. The success rate for these project proposals
has been very low: 3.3% on average, 2.9% for teams with a female Pl and 3.4% for teams with a male
Pl, meaning the gender differences are quite small.32
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(i) Gender differences in funding success rates

This ratio is defined as the coefficient between the funding granted and the funding applied for, ” | | | | | ;
and it is measured according to the total number of projects granted. The report contains 1 H HI BB R BIE

information for 2007 from many EU countries, but no clear behaviour pattern among countries

and disciplines is found. The report highlights an interesting aspect that it is important to take into

account: on average, women Pls request less funding than male Pls and, therefore, it is easier for the D>

number of grants awarded to be nearer the number applied for if the latter is lower. The differences e é )

should also be controlled for other factors such as team size or number of participating institutions. /GJ/\/\I/\/\/\/\/\/\/\
GRAPH 26

Gender differences in Principal Project Investigators. Spain @ GENDER DIFFERENCES IN GRADE
A RESEARCHERS IN MINISTRY OF

The Ministry of Science and Innovation (MICINN) provides information on the percentage SCIENCE AND INNOVATION R&D
of women who put themselves forward as Pls for R&D and innovation projects. The data is broken AND INNOVATION PROJECTS

down by fields of knowledge. Graph 26 sums up the gender differences in terms of MICINN R&D
and innovation project Pls. The data analysed reveals that 25% of the Pls on R&D and innovation
projects co-funded by the MICINN are women. This percentage is low if we compare it to the current
percentage of women n the faculty. In other words, if women represent 35% of the Associate
Professors in the Spanish university system (with Associate Professors making up 34 of

the government-employed faculty), and 15% of Full Professors (comprising % of this faculty),

the percentage of women Pls in the R&D and innovation projects ought to be 30% to reflect,

in an equal manner, the current situation of women in the university system.

The gender differences in the percentages of proposals submitted and granted are similar.
Furthermore, if we analyse the percentage of success in project funding, depending on whether
these projects are led by a male or female PI, we see (top right panel) how the probability of success
is slightly higher if the Pl is male, and that these differences do not seem to have changed
substantially over the last decade.

Finally, the bottom panel of Graph 26 shows us the differences in percentages of Pls by gender
according to field of research. To do this, we have divided the PlIs into age groups, thereby allowing
us to analyse the differences between different cohorts and, as a result, study the evolution over
time. An increase in the percentage of women Pls is observed over time in Science and Technology
(Production and Communication), in Humanities and Social Sciences, and in Life Sciences, whilst in

N NN

the Environment field we do not see younger women more involved as Pls in research projects. g GRAPH 27

Graph 27 provides additional interesting information on the distribution of Principal GENDER DIFFERENCES IN
Investigators by gender and age in the different research disciplines. In the section that shows all the PRINCIPAL INVESTIGATORS
areas grouped together (total), the graph reveals information on the distribution by age of Pls that are IN R&D AND INNOVATION
male (75%), and those that are female (25%). The 40 to 49 age groups are those where the incidence PROJECTS (MICINN) BY AGE
of Pls is highest for both sexes, although the differences by age between men are much more OF PRINCIPAL INVESTIGATOR
pronounced than between women. (% OF TOTAL, 2009)
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However, slight variations are observed when the information is broken down by fields of
specialisation, especially in the area of Science and Technology (Production and Communications),
where the presence of women Pls, apart from being very low for all ages, is relatively homogeneous,
while the percentage is particularly high for men in the 40-49 age group. We would need to evaluate
the extent to which this is influenced by the new requirements for Pls (six-year periods, doctoral
team direction, and the creation of groups and lines of research.

Before bringing this section to a close, it is worth commenting on a final piece of information
related to gender differences in research teams that cooperate with foreign research groups.

This information is taken from the Human Resources in Science and Technology Survey, which @ GRAPH 28

includes a specific question on this matter.33 Graph 28 shows the existence of significant gender PERCENTAGE OF INVESTIGATORS
differences between fields of research. In Engineering and Technology, of the people who have WHO HAVE COOPERATED WITH
cooperated with foreign research groups, only 23% are women, whilst in Medical Sciences and FOREIGN RESEARCH GROUPS
Humanities, this proportion reaches 55%. These figures are consistent with those that show less (2004-2006)

international mobility among women, except in the case of the Fulbright grants.

Campos de investigacion % Mujeres “Chief-editors" de las 10 Revistas Top del

Participation in Excellence Committees: Magazine editorial boards, project
selection committees, etc. m

Ciencias Médicas 50

International Evidence

The Thomson Journal Citation Report (2005) provides very revealing information on gender m
differences in the composition of the editorial committees of prestigious magazines. This report 0
gives the percentage of women among the Editors-in-Chief of the top 10 academic magazines for pecologi )
each of the fields of knowledge listed below. s ““
We can see that, apart from Medical Sciences and Social Sciences (where the presence of
women is equal to that of men in the first case and at 40% in the latter), women are clearly in the G’j TABLE 12
minority on these Editorial Boards. The areas of Engineering and Physics stand out, as the presence PORCENTAJE DE MUJERES
of women is non-existent. These are followed by Chemistry and Psychology where their presence EDITORAS/JEFA EN LAS DIEZ
does not even reach 10%. MEJORES REVISTAS, POR CAMPO

DE INVESTIGACION, SEGUN EL
iNDICE DE IMPACTO
She Figures 2009

The She Figures 2009 booklet provides interesting information on the percentage of women on
Committees. These committees can include: scientific committees, R&D committees, academic
assemblies, foundations, etc. A study of the data presented in the booklet shows that, on average
for the EU-27, 22% of board members are women. However, there are significant variations between
countries: for example, this proportion is over 44% in Sweden, Norway and Finland - consistent with
their obligation for at least 40% of all members of national committees and equivalent bodies to
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be women. In other countries, such as Croatia, Bulgaria, Iceland and Denmark, female participation
exceeds 30%. Finally, in other countries, such as Hungary, Lithuania, Switzerland, Slovakia, the Czech
Republic, Cyprus, Israel, Poland and Luxembourg, this presence is under 20%. (pages: 106-108).

Spain

The MICINN provides information on the percentage of women Experts on Research Project

Selection Committees. The data on the gender of these experts in 2008/09 by areas of research @ GRAPH 29

is shown in graph 29. EXPERTS 2008/2009, BY SEX
These figures show that, on average, the percentage of women experts on the MICINN project (BY FIELD OF RESEARCH)

committees only reached 30% in 2008, and increased to 33% in 2009. By fields of knowledge,

the percentage is less (24% in 2008 and 25% in 2009) in Science and Technology (Production

and Communications), followed by Environment and Natural Resources. On the other hand, it is

important to point out the significant increase in the percentage of women experts in the field of

Life Sciences.

3 GENDER DIFFERENCES IN TERMS OF SCIENTIFIC RECOGNITION

In our analysis of gender differences in terms of academic recognition, we will focus on two levels
that can show different dimensions of this type of recognition:

a) On the one hand, promotion to a higher academic level (Associate Professor to Full Professor)
can be considered “medium level”recognition, when men and women with similar academic
productivity are compared.

b) On the other hand, a study of the gender differences in (i) guest speakers, (i) appointments
to academic society presidencies, and (iii) the awarding of degrees honoris causa or other highly
prestigious awards (Nobel and other recognised prizes), can help us determine whether gender
differences exist at the "high level” of recognition in a science career.
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Gender differences in scientific promotion

International Context

On an international level, the most relevant evidence is that for the United States provided in a
recent book entitled “Gender Differences at Critical Transitions in the Careers of Science Engineering
and Mathematics Faculty” (2009). This book provides information taken from a survey carried out in
departments specialising in research in the fields of science and engineering in the United States

in 2004/2005. These findings show whether there are any differences between men and women in
the granting of tenure and promotions from Assistant Professor to Associate Professor34, or from
Associate Professor to Full Professor. The promotion rates for men and women who are similar on
many professional levels, such as academic productivity, experience, field of research, public or
private university, university promotion policies, etc. are also compared.

The survey leads to the following interesting conclusions regarding these promotions:

a.In all fields women are under-represented among candidates for tenure as regards the total number
of female Assistant Professors in the department. A very surprising fact is that women candidates for
tenure were under-represented in fields where female Associate Professors were more numerous
(biology and chemistry).

b. The probability of a woman gaining tenure (or being promoted from Assistant Professor to
Associate Professor) increases when the percentage of women Associate Professors in the department
is small. This can generate differences in the probability rates of success for men and women in
departments with few female Associate Professors. It is important to remember that in many
departments with these characteristics in the United States positive action measures are used that
may influence this result.

¢. Neither the field of research nor the size of the department affects the probability of promotion

for men or wome

d. Of all the departments comprising the sample, and in all fields, 90% of men and 88% of women
that applied for Full Professorship were awarded it. The difference between men and women is not
statistically significant. Neither were significant differences found between men and women when
the data was broken down by fields of research.
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Regarding the Royal Academies, graph 30 shows that the presence of women is scarce. The highest Appendix
percentage of women is found in the Royal Academy of Pharmacy (119%), whilst in the Royal
Academy of Exact Sciences, only 2% are women. There is not a single woman in the Royal Academy
of Moral and Political Sciences or the Royal Academy of Jurisprudence and Legislation. Unlike the
United States, this type of recognition is achieved through co-option.

4 CONCLUSIONS

@ TABLE 8

DETERMINING FACTORS OF

ACADEMIC PRODUCTIVITY,

a. For the 1998-2007 period, the percentage of women Full Professors (15% in 2008) observed is NUMBER OF ARTICLES
significantly lower than in the EU-25 (18%) and, in particular, the USA (26%). The situation is more
equal at the level of Associate Professors, where the percentage of women in Spain (34%) is similar
to that of the other two geographical areas. However, the massive influx of women to Spanish Ut con | i
universities has resulted in a greater female presence (around 50%) at the Assistant Professor level 5 R S
than in the United States and the EU-25. There is a slow, but steady, upward trend in the integration
of women in all categories analysed, from which we can infer a possible convergence with men in
the long term. Nevertheless, judging by the speed of this convergence, it will be many years before
this happens, ifiteverdoes.

ANANANNANAN
b. When making distinctions by fields of knowledge, the gender patterns described in the previous TABLE 9
chapter are repeated: minimal, though increasing, female participation in Engineering and G,j DETERMINING FACTORS OF
Technology, and higher participation in Humanities, Social Sciences and Natural Sciences. Compared ACADEMIC PRODUCTIVITY,
with the experience of the EU-25 and the USA, the convergence patterns in Spain are more doubtful, NUMBER OF BOOKS

given that the percentage of female Full Professors in Humanities is lower in our country, whilst the
percentage of them in Engineering is higher.

c. Regarding scientific productivity, the availability of detailed information allows us to control for
the influence of factors other than gender when assessing the influence this has on the number

of articles recently published in scientific magazines, books written or published, theses and
dissertations supervised, and publicly-funded research projects directed. We found that when

men and women with a wide range of professional and family characteristics in common were
compared, women publish somewhat fewer articles than men (approximately 1.6 articles less
during the 2004-2006 period) and they direct fewer theses and dissertations (30% of women have
directed one as opposed to 40% of men). On the other hand, although the bias is generally towards
men, no relevant quantitative differences are found for the publication of books (a more important
activity than the publication of articles in humanities, unlike in science), or projects granted in
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relation to applications made, although the figures are always lower for women. To understand this G R
data we must take into account the context of the time available for research also showing gender e e
differences, particularly as a consequence of women spending more time on other professional
activities such as teaching.

d. The most striking results are found in the analysis of the determining factors of professional AN,

success, measured by the probability of promotion to Full Professor from Associate Professor for both

sexes, and the corresponding probability of becoming a Associate Professor. In both cases they are @ TABLE 10

controlled for a wide range of factors (age, recent publications, family situation, discipline, etc.). In DETERMINING FACTORS OF

the first case, a man is 2.5 times more likely to be promoted to Full Professor than a woman. ACADEMIC PRODUCTIVITY,
PROBABILITY OF DIRECTING A

e. In contrast to the promotion to Full Professor, the gender differences in promotion to Associate MASTER’S OR DOCTORAL THESIS

Professor are not significant either in aggregate form or broken down by field of specialisation.

f. Lastly, the number of women academics who receive high-level recognition (prizes, honorary
doctorates (honoris causa), etc.) is very scarce.

aaaaaaaaaaaa

ANANAAAAAAA

@ TABLA 11
ESTIMATION OF DETERMINING
FACTORS OF ACADEMIC
PROMOTION
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Chapter 4

THE ROLE OF INSTITUTIONS
IN GENDER DIFFERENCES
IN SCIENCE CAREERS
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The graphs reveal the following interesting facts:

1. If we look at the evolution over time of the total of all fields, we can see that the success
rates of both men and women have fallen (from 90% in 2008 to 60% in 2010). Given that the
assessment committees have practically remained stable over these three years, the explanation

we consider most plausible is as follows: given that the qualification assessments only had positive G’j GRAPH 33
outcomes for very few candidates (due to heavy restrictions on number), at the beginning of PERCENTAGE OF WOMEN SITTING
the accreditation assessments there was a large number of very qualified candidates waiting for ACCREDITATION ASSESSMENTS

accreditation (which does not now have restrictions on number). As these candidates became FOR Associate ProfessorshipS
accredited, the new candidates assessed became less qualified and, consequently, the success
rates were lower. This phenomenon occurred in a similar manner and with a similar intensity
among both men and women.

2. There are considerable differences in both gender and the evolution over time depending on
the fields of knowledge: for example, in Social Sciences, the fall in success rates is very sharp (from
90% in 2008 to 50% in 2010 for men, and from 85% in 2008 to 40% in 2010 for women). At the
other end of the scale we see a very slight decrease that is similar in terms of gender in Sciences,
where the success rate fell less than 15 percentage points between the two years. Finally, in the
fields of Health Sciences, Engineering, and Art and Humanities, the success rates for men fell
around 20 percentage points over those three years (from 90% to 70%), whilst for women the
drop is much steeper (from 90% to less than 60%).

In summary, the descriptive evidence presented regarding accreditation for Full Professorships
shows, firstly, that there are fewer women assessed for accreditation than men in relation

to their number in each professional category. Evolution in favour of women is slow and
limited. With regards to success rates, a clear drop in success rates of accredited candidates is
observed, with this drop being greatest for women.

Accreditation for Associate Professorship. Gender differences

Here we provide a similar analysis for accreditation assessments for Associate Professorship.
Firstly, Graph 33 shows the percentage of women candidates for this type of accreditation
assessment in the years 2008, 2009 and 2010 by fields of knowledge.

The graph provides the following evidence:

a. Firstly, a much more considerable female presence is observed in the assessment tests for
accreditation for Associate Professorships — between 40 and 45% for a total of all fields. Given that

the relative percentage of women among Assistant Professors in 2008 was almost 50% (see Graph
18 in the previous chapter), it can be said that the relative presence of women in accreditation
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The latter two are civil service positions and, therefore, are equivalent to Associate Professorships
in the university system, where the civil service only covers two levels and not three like in the CSIC.
A Grade B researcher is a higher level of promotion than Grade C. [ BN | RN | R - b

This graph revels several interesting facts:

- Firstly, the percentage of women granted a Grade A or Grade B post in the CSIC has fallen
considerably over the last 5 years. Although in 2004-2006 the percentage of women holding these

positions was around 30% for Grade A researchers and 40% for Grade B researchers, in 2009 these G’j GRAPH 35
percentages had fallen to 23% for Grade A researchers and 30% at Grade B level. PERCENTAGE OF POSITIONS
« A slight increase over time is observed for the presence of women at Grade C level (from 37% FILLED BY WOMEN THROUGH
10 42%). OPEN JOB OFFERS AND
INTERNAL PROMOTION
In light of these results, the next question we must ask ourselves is whether the minority presence
of women, and the drop in number at the Grade A and Grade B levels, is due to the percentage
of women candidates for these positions being lower or, on the contrary, that the success rate for
women in promotion assessments is lower. Below, therefore, we present the gender differences in
success rates for assessments for accessing the different levels.
Graph 36 provides this information. . ax NI A
- The first point of note is that, for both men and women, the success rates for the three levels have 1 II 3 II e i I i
followed the curve of an inverted letter U: in 2004 the success rates were under 20% on thethree ¢ M0 HE8. B8 HE: W8 W I
levels for both sexes, with a significant increase in 2007 and 2008 (mainly at the Grade B level),
whilst in 2009 the success rates fell sharply to levels even lower than those of 2004.
- If we study the gender differences in the success rates, no significant differences are observed
until 2009. In this final year, success rates for women drop further than they do for men on all three -
levels, but particularly at the two higher levels: the success rate for men is around 15% compared e 0 | B
to 10% for women at Grade A level, and around 21% as opposed to 15% at Grade B level. I I I
In summary, it is important to point out that women were in the minority in positions offered I ..... I H | | B II
by the CSIC in the 2004-2009 period, especially at higher levels (Grade A and Grade B). In addition,
in spite of no obvious gender differences being observed in success rates up until 2008, these g GRAPH 36
results were relevant in 2009 when success rates dropped for all candidates, but with the drop being PERCENTAGE OF SUCCESS IN
relatively greater for women. In this year the number of places offered was significantly reduced in PLACES ASSIGNED THROUGH
relation to previous years. The data indicates that success does not depend as much on the quality OPEN JOB OFFERS AND INTERNAL
of the candidates as the places available, or the administrative logic for filling positions. PROMOTION
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2 FAMILY AND GENDER DIFFERENCES IN SCIENCE

International empirical evidence abounds (mainly from the USA) on motherhood creating
additional obstacles to women'’s advancement in Science, as well as in other professions. In general,
the years of most scientific production are those immediately after obtaining a PhD (27-40 years

of age), and these coincide with the biological age for having children. The considerable amount

of time required for childcare, which still falls mainly to women, is an additional difficulty.

Given the demands for the accumulation of very specific human capital imposed by an academic
career, this dedication to children can create differences that will be “unrecoverable” later onin a
professional career. Below we give some interesting points on an international level before

moving on to focus on the evidence available for Spain.

Family and Science in an international context

The Beyond Bias and Barriers (2006) report by the National Academy of Sciences provides an
abundance of evidence on the conflict between a professional academic career and having children.
Below we provide a summary of the evidence presented in two important studies discussed in this
report. Xie and Shauman (2003) obtain the following interesting results:

- Among academics of both sexes in science or engineering who already have a tenured position,
or are in the process of obtaining one (tenure-track positions), 83% of men are married, whilst only
64% of women are married

- Regarding the number of children, only 42% of this group of women have children, as opposed
to 50% of men.

While Drago et al. (2005) provide a longitudinal study which follows the professional career of more
than 160,000 academics. Their study reaches the following interesting conclusions:

- Around 2/3 of women who chose high-level academic careers never had children.
« 45% of women with academic tenure in the United States do not have children.

In summary, the evidence above points to the fact there seems to be a conflict between
establishing a home and having children, and following an academic career.
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Family and Science in Spain

Below we provide evidence on the possible conflict between having children and the professional
success of women who choose academic careers in Spain.

In previous chapters we revealed some interesting findings on gender differences in
scientific productivity and academic promotion. In this chapter we will show additional evidence of
the impact having children has on these differences. We will cover all professional categories, both in
total and separately.

However, before looking at these results, it is important to remember that the results shown in
the text are those of the RRHH-2006 as, although we also have the more recent data from the RRHH-
2009, the smaller scope of the latter survey leads to much less precise results. Once again we would
like to refer the reader to the Appendix of this report where we discuss to what extent these samples
represent the group of academics, especially Full Professors as a whole in our country.

Having children and academic productivity. Gender differences4¢

Using the data from the INE Human Resources Survey allows us to quantify the impact of having
children on the academic productivity of women as opposed to men with similar personal
characteristics and in the same field of research. In fact, we can see this impact quantified in the
second, fourth, sixth and eighth columns of Tables 8, 9 and 10. Given that academic productivity

is measured in terms of three indicators, we have analysed the gender differences for each indicator
separately.

Having children and publishing articles. Gender differences

The columns in Table 8 which include interaction between gender and having children, allow us
to compare productivity in terms of the publication of articles by members of the different groups,
distinguishing between the following groups with different family characteristics:

1.Women with children versus men with children: In a comparison of men and women of the
same personal and professional characteristics, in this case both with children (under 18), women
publish an average of 1.1 articles less than their male counterparts (-1.96+0.86). This difference

is mainly due to the greater disadvantage children put women at, in relation to men, in the
categories of Associate Professor and Assistant Professor. No significant differences were found
among the group of Full Professors.

2. Women without children versus men with children: In a comparison of men and women
with the same personal and professional characteristics, but with the difference of the men
having family responsibilities and the women not, we see that women also publish an average
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of 0.8 articles less, with this difference being less than in the previous cases. This time the
differences are only found in the Associate Professor group.

In summary, it seems obvious from the evidence above that, although women publish less
than men even when they do not have any dependent minors, family responsibilities (in terms of
children) affect women more than men for this scientific productivity indicator.

Having children and publishing books. Gender differences

The columns in Table 9 which include interaction between gender and having children allow us to
compare productivity in terms of books published among the different groups (grouped as before),
depending on whether they have family responsibilities or not:

1. Women with children versus men with children: A comparison of men and women with
identical personal and professional characteristics, and both with family responsibilities, reveals
that women with dependent children (under 18) publish an average of 0.4 books less than their
male counterparts. Furthermore, an analysis of the separate professional categories allows us to
add that these differences are basically due to the greater disadvantage children put women at,
in relation to men, at Full Professor level.

2. Women without children versus men with children: A comparison of men and women with
similar personal and professional characteristics, but with the difference of the men having family
responsibilities and the women not, no significant differences are observed with regards to the
publication of books. We see, therefore, that regarding the publication of books, when women
have no family responsibilities in the form of children, their productivity is no less than that of
their male counterparts.

Having children and directing theses or dissertations. Gender differences

The columns in Table 10 which allow interaction between gender and having children allow us to
compare productivity in terms of thesis and dissertation direction (measured as the probability of
directing a thesis or dissertation) in the following groups:

1.Women with children versus men with children: A comparison of men and women with
identical personal and professional characteristics, and both with family responsibilities, reveals
men with children are 1.3 times more likely to direct a thesis or dissertation than women. These
differences are much more acute at Full Professor level, where the probability of directing a thesis
or dissertation is 1.7 time higher for men than women. There are no significant differences at
Associate Professor level.
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2. Women without children versus men with children: A comparison of men and women with
similar personal and professional characteristics, but with the difference of the men having family
responsibilities and the women not, reveals that men with children are 1.3 times more likely to
direct a thesis or dissertation than women without family responsibilities. This clearly suggests
that there must be other different determining factors that lead to men directing more theses
and dissertations than women with similar characteristics.

Having children and academic promotion

The INE Human Resources Survey also allows us to estimate the impact having children has on
the possibility of academic promotion.

The impact of having children on promotion to Full Professor 47

If we take the group of Associate Professors and Full Professors and estimate the probability of
promotion to a Full Professorship, once we have again compared men and women of the same age,
with the same number of years since their PhD, in the same field of knowledge, and with the same
academic productivity in terms of the publication of articles, books and directing doctoral theses,
the impact having children has for men and women is as follows:

1. A comparison of men and women with the same personal and professional characteristics
(especially academic productivity), and both with children, shows that having children has a much
more negative effect on women: a man with children is 4 times more likely to be promoted to Full
Professor than a woman with similar characteristics.48

2. A comparison of men with the same personal and professional characteristics, but differing in
the factor of having children, reveals that men with at least one child are 1.7 times more likely to
be a Full Professor than a man without children.

Composition of Science academics in Spain according to family situation

Another very interesting piece of information we can obtain from the aforementioned Human
Resources Survey is the composition of the families of academics at each level and for each field
of research. Although this information is merely descriptive, and although we are aware of the lack
of representation in this sample (especially at the highest academic levels), the men and women
included in it are “comparable’, and the obvious differences we see are certainly clear descriptive
evidence of the conflict between family and career faced by academic women in our country.

“Umic oo [1]2]3] 25| appendix] notes | lists | credits | menu| < | >

White Paper on the Position of Women in Science in Spain | 71



Composition of faculty at Full Professor level by family situation m - l n

Graph 37 (both panels) provides evidence on the gender composition of the faculty at Full Professor
level according to family situation.

We can draw some interesting conclusions from both these panels:

1. An analysis of the total distribution of men and women by family (without differentiating by
field of knowledge) reveals considerable gender differences: only 31% of women have children,
as opposed to 54% of men. There is also a higher proportion of single women without children
as opposed to single men: 17% as opposed to 12%.

2. EIn the fields of Engineering and Technology, Medical Sciences and Agricultural Sciences,

weighted averages (so that they represent the academic population in Spain) of women by family ANAPARPKIRAN
situation reveal there are no women Full Professors with children in these areas. In Engineering

and Technology, the only female Full Professors are single women, while in Medical Sciences and GRAPH 37

Agriculture all the Full Professors are married, but without children.42 G‘j COMPOSITION OF UNIVERSITY
3. In the field of Humanities, although there are a few women Full Professors with children, the FACULTY AT FULL PROFESSOR
percentage of these in relation to the rest (married without children, single without children, LEVEL BY FAMILY SITUATION

or others) is much lower: 16% as opposed to 52% of male Full Professors with children.

4. In the field of Social Sciences, there seems to be less of a situation of conflict between family -
and career as the distribution of women Full Professors by family situation is more similar to that N - . . . B
of men. In any case, the single status percentage at Full Professor level is still substantially higher 1 H HHEH B HH I
among women: 30% as opposed to 13% for men.

In summary, we must point out that there seems to be a very clear conflict between promotion to R
the highest academic level and having children. The disadvantages having children has on their . l
academic career means many women have to decide between motherhood and academic career .....
advancement. As we saw in the previous section, having children improves men’s chances of
promotion, when all other constant variables are taken into account.

Composition of faculty at Associate Professor level by family situation

SNANNANANANANNNNIAN

Graph 38 (both panels) provides the composition of the faculty of both sexes at Associate Professor

level by family situation and area of research. The difference between these two graphs and those @ GRAPH 38

discussed previously is very clear: although we can see the percentage of single women without COMPOSITION OF UNIVERSITY

children is higher among Associate Professors in all fields of knowledge, the gaps are much smaller FACULTY AT ASSOCIATE

than they were for the Full Professors. PROFESSOR LEVEL BY FAMILY
SITUATION

“Umic oo [1]2]3] 25| appendix] notes | lists | credits | menu| < | >

White Paper on the Position of Women in Science in Spain | 72



Composition of faculty at Assistant Professor level by family Situation

Finally, Graph 39 (both panels) shows the composition, by gender, of faculty members at Assistant I

Professor level by family situation and field of knowledge. There are certainly considerable R

similarities between men and women at this level, both as regards the number of single and married

men and women, with or without children. g
From all this analysis we can conclude that having children clearly creates a conflict for women l

as regards reaching the higher levels of an academic career. However, having children increases the

probability of a man reaching Full Professor level, when equal to a woman in terms of years since

PhD and merits. Having children negatively affects the academic productivity of women and their

promotion to Full Professor. As a result of these difficulties, we see far fewer women with children

than without children (either single or married without children) at this level, data which does not

correspond in the slightest to the case of men. This scarcity of women with children at the higher

academic levels indicates that women, in the majority of fields of knowledge (with the exception

of Social Sciences), often have to choose between their academic career and having children. FHHE B
To round off this section, we would like to remind the reader that the graphs shown here l . l I

on family situation are a statistical reflection of a reality corresponding solely to a representative

sample of the faculty object of the study in the INE Human Resources Survey (2006). As we have

already mentioned several times throughout this report, this sample cannot be considered g GRAPH 39

representative of the entire spectrum of the current faculty and, as a consequence, the conclusions COMPOSITION OF UNIVERSITY
we draw here cannot be extrapolated to the whole group of university faculty.>0 In fact, if there was FACULTY AT ASSISTANT
information available on the family situation of all the university faculty in our country, it would be PROFESSOR LEVEL BY FAMILY
interesting to show the data described here (particularly that relating to the family situation of male SITUATION

and female Full Professors), for different academic cohorts, in so far as the situation at any given time
is largely the result of conditions inherited from a University system with different characteristics

to the current one. In fact, it could be argued, with a rather optimistic outlook as regards gender,
that the situation revealed in the graph on the composition of Full Professors’ families in our country
is the result of an “old” Spanish university system, whilst that reflected in the graph showing the
distribution of women Associate Professors according to their family situation more faithfully
represents the current situation in universities.
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3 CONCLUSIONS

1. The results seem to be different with regards to the effect of the gender composition of
qualification committees for Full Professorships and Associate Professorships. We find that when
comparing male and female candidates with similar observable characteristics (in terms of age

and academic publications), an extra man on the assessment committee reduces the probability
of a woman being promoted to Full Professor as opposed to a man by 14%. This negative effect

is considerably higher in smaller fields of knowledge, where the “old boys’ club” effect is probably
stronger. In qualification assessments for promotion to Associate Professor, the effect of the gender
composition of the committees is just the opposite, although to a lesser extent (5%).

2. Regarding the accreditation assessments that replaced the qualification assessments in 2006,
findings show that women are still greatly in the minority (30%) in these assessments for Full
Professorship, and for Associate Professorships, although to a lesser extent (40%) in the latter. As
regards success rates, a clear drop is observed over time, probably due to the gradual disappearance
of the best candidates in the sample (cream skimming), as they are given their accreditation in the
first few years. However, it is important to point out that the drop is much more pronounced for
women. The same patterns are found when we analyse the promotion of men and women to the
levels of Grade A researcher, Grade B researcher and Grade C researcher in the CSIC.

3. The greater drop in the success rates of women in accreditation assessments for Full Professorships
could be indicative of discrimination, if we look at it in light of the results of the qualification
assessments from the period immediately before this one. The effective discrimination shown in

the previous process of qualification assessment for Full Professorships would imply that the eligible
pool contains the best women candidates, at least those that are comparatively better than their
male counterparts. This, if the system was based on merit, should have led to greater success rates
among women in accreditation assessment processes.

4.Regarding the impact of family life on the work of scientific personnel, international evidence shows
that around 2/3 of women who chose academic careers never had children and that, in the case of the
United States, 45% of women with academic tenure do not have a child. These percentages are much
higher than those of their male counterparts, for whom having children does not seem to be

an obstacle in an academic career.

5. With regards to Spain, findings show that having children seems to be an obstacle for women in
their academic career, but not for men in any way. Not only is having children not a conflictive factor
in an academic career for men but, on the contrary, it seems to work in their favour, independently of
their scientific productivity. Having children produces a negative effect on the academic productivity
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of women and their promotion to Full Professor, with the effects clearly less negative in promotion
to Associate Professor. For example, if we look at the distribution of men and women in academia as
a whole, and by family situation (without differentiating between fields of knowledge), we see that
only 38% of women Full Professors have children as opposed to 63% of men, and the percentage of
single women is 21% as opposed to 15% of single men. This phenomenon is particularly noticeable
in Engineering and Technology, Medical Sciences and Agricultural Sciences where none of the
female Full Professors have children. In Engineering and Technology the only women Full Professors
are single, whilst in Medical Sciences and Agriculture they are al married, but without children.
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Chapter 5

FINAL THOUGHTS AND CONCLUSIONS.
ORCHESTRATING IMPARTIALITY AND
PROMOTING CO-RESPONSIBILITY
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These patterns also appear when we analyse the promotion of men and women to the positions of
Grade A researcher, Grade B researcher and other lower categories within the CSIC. Specifically, in the
CSICin the last two years, a reduction in the amount of places offered has more negatively affected
women than men.

Impact of family life on science careers

With regards to the impact of family life on the work of male and female researchers, the evidence
shown here indicates that having children clearly seems to be detrimental to a woman'’s career in
science. For men, however, if family does have an effect on their work, this effect is more positive
than negative. It seems to be evident, in light of the findings, that rearing children clearly interferes
in the scientific productivity of women and the possibility of them being promoted to a higher level
when their productivity is the same.

This conflict between family and profession for women scientists is clearly shown in the
distribution of male and female academics in Spain by family situation. The INE Human Resources
Survey reveals that only 38% of women Full Professors have children, as opposed to 63% of men, and
that the percentage of single women is 21% as opposed to 15% of single men. This phenomenon is
especially noticeable in areas such as Engineering and Technology, where all the women included
in the survey sample are single, and Medical Sciences and Agricultural Sciences, where they are all
married, but none have children.

THE FUTURE. ORCHESTRATING IMPARTIALITY
AND PROMOTING CO-RESPONSIBILITY

Some North American and European institutions are already developing programmes to prevent
stereotypes and gender bias in assessment, recruitment, promotion and other aspects of
organisational culture and institutional practices. These programmes are additional to the more
traditional family support programmes, programmes to help balance work and family life, and co-
responsibility programmes. This involves (to use the expression coined by Goldin and Rouse (2000)),
orchestrating impartiality.

The aforementioned experiments of the National Science Foundation, the Massachusetts
Institute of Technology, and the University of Michigan, in the United States should serve as models
to be followed by scientific institutions throughout the world. In Europe, there are also many model
experiments, and many of them are documented in studies funded by the European Commission
listed above.
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Presented in October 2011, the most recent document with recommendations published by the
European Commission is the Structural Change in research institutions: Enhancing excellence, equality
and efficiency in research and innovation report.>1 This report was commissioned from a group of
experts who were asked to provide recommendations to help boost the Commission’s science
policy instruments: the European Research Framework Programme, the Horizonte 2020 research
funding programme, and the Recommendation to the Member States on Structural Change in
research institutions, as requested by the European research ministers, in an agreement of the
Competitiveness Council of May 2010. This report identifies the following five main problems
facing research institutions.

The first is opaqueness in decision-making. Despite significant progress in Europe in recent
years, lack of transparency continues to affect structures and processes, with the associated
phenomenon of “old boys” networks and patronage. Evidence suggests that women and men would
both benefit from a system where the criteria are clear and information is freely available for all.

A second set of problems relates to institutional practices which, while appearing to be neutral,

do have negative effects on the career opportunities of women. Cognitive errors in assessing merit,
suitability for leadership, or evaluation of performance are embedded in institutional practices,
often despite the good intentions and commitment to fairness of institutions and individuals.
Thirdly, since the pioneering study by Wenneras and Wold on applications to the Swedish Medical
Research Council in Nature in 1997, a number of studies have demonstrated the considerable effect
of unconscious gender bias in what is the hallmark of science: the assessment of excellence and
particularly the process of peer review. Fourth, gender inequality in science generates wasted
opportunities and cognitive errors in knowledge, technology and innovation. Research has shown
that gender bias has important implications for the content of science itself. The integration of sex
and gender analysis in the research content increases the quality of research and improves the
acceptance of innovation in the market. Finally, despite the many years of European legislation on
equal opportunities, statistics show that EU Member States still have a gender pay gap, and gender
continues to be a structuring factor in the workplace, also in research, making it difficult for talented
women to reconcile work and family. Concentration of power and the guru/acolytes model of power
relations are also factors affecting women negatively.

This report proposes structural change in science institutions as the means to address each
of these five sets of problems, so that decision making is more transparent, unconscious bias is
removed from institutional practices, human resources management is modernized, excellence
is promoted through diversity, and research and innovation are improved by the integration of
a gender perspective.

In addition, it signals three essential elements which should be considered as prerequisites:
knowing the institution, by developing statistics and indicators broken down by gender, in
accordance with the Law on Science, Technology and Innovation in Spain; getting top level support
from persons in positions of responsibility; and generating effective management practices,
by ensuring the gender knowledge and expertise of those responsible for the implementation
of the structural change, and also that they are personally committed to equal opportunities
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for men and women, an essential factor for the ensuring gender mainstreaming policies become
more than just a declaration of good intentions.

The report presents its recommendations organised in two ways: by subject and by the actors
they are aimed at. Here we give the recommendations according to the actors they are aimed at.

“Umic oo [112]3]8] 5 | appendix] notes |lists | credits | menu| < | >

White Paper on the Position of Women in Science in Spain | 83


http://www.ine.es/jaxi/menu.do?type=pcaxis&path=/t14/225&file=inebase&L=0

Gender Equality Strategy: key steps for actors at EU, national and local level*

The following provides a comprehensive list of recommendations for an overall strategy
for gender mainstreaming in research, including structural change in research institutions.
It should be noted that although some of the initiatives listed have already been launched
in some form, they nevertheless need to be integrated into a more consistent and
inclusive strategy.

To the European Commission
1. Attach gender requirements to all funding programmes:

- Set requirements for research organizations (at an early stage of the eligibility process),
including:

- adapted gender equality plans with clear targets
- iimplementation of gender audits which include data published in the annual
reports on pay gaps, and participation statistics

- Ensure systematic integration of gender and sex analysis in all proposals (requiring
that all applicants specify whether, and in what sense, sex and gender are relevant
in the objectives and the methodology of their projects) —e.g. Norwegian Research
Council, Spanish legislation

- Ensure gender balance in research teams as a criterion for evaluation

- Provide briefings to all evaluation panels on the evidence of bias occurring in the
assessment and selection of people and work

2. Create a well-funded, dedicated programme to promote the structural change in
research institutions (on the model of the ADVANCE programme in the US)

- Funding to institutions implementing a programme for structural change

- Support for cooperation between national gender and research focus centres

- Fund specific research on women and gender

- Fund exploratory actions, e.g. international cooperation with US organizations,

including ADVANCE institutions

- Fund up-skilling and train-the-trainers programmes *extracted to:
http://ec.europa.eu/research/science-society/
index.cfm?fuseaction=public.topic&id=1406
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3. Gender mainstream all EC activities in R&l (in order to become an example of good
practice at the worldwide level)

- Gender-proof relevant EC policy documents

- Introduce gender measures throughout

- Garantizar el equilibrio de género en comités, grupos de expertos, puestos de alto
rango, ponentes de conferencias importantes, comités asesores senior

- Ensure gender balance in committees, expert groups, high-ranking positions,
speakers at important conferences, senior advisory committees

4, Re-establish the Women and Gender Unit in the EC Research and Innovation
Directorate-General, ensure that it has sufficient expertise, personnel, financial resources,
stability, and create an advisory position on women and gender in the Cabinet

5. Create a well-funded, high-quality leadership development (up-skilling) programme,
targeting officials, experts (with training to ensure there is in-house capacity to lead
worldwide with this agenda))

6. Ensure that researcher mobility measures incorporate the gender dimension (e.g.
taking into account dual careers, work-life balance issues)

To European-wide organizations
1. Demonstrate leadership

- show senior level commitment to gender equality
- promote opportunities for new blood to circulate in institutions —e.g. transparency in
criteria and appointment to committees and bodies, set time limits on membership of
committees, promote gender balanced committees

2. Identify, publicize and promote gender equality best practices
—e.g. create special programmes, promote specific initiatives

3. Establish an award for well performing institutions, as appropriate
-e.g. Athena Swan (UK)
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4. Establish an award for best research which integrates a gender analysis in
frontier research, as appropriate

5. For those with funding programs, attach gender analysis requirement to calls
(see also recommendations for the European Commission)

6. Create a panel of experts, higher level group of high status men and women to
advise, monitor gender in research

To Member States
1. Enact legislation requiring:

- integration of gender dimension into university curricula

- integration of sex and gender analysis in publicly funded research
programmes, at all stages of research (refers to content of research)
- universities and science institutions to:

- adopt gender equality plans

- create gender equality units

- develop programmes to suppress bias and barriers to women'’s
careers in science

- public funding bodies to develop research programmes on women
and gender
- provisions for ensuring compliance with existing and new legislation

2. Create organizational structures on gender and science at the highest possible
governmental level, with good resource of personnel, expertise, funding

3. Integrate gender requirements into all action plans and calls for research, and
attach requirements to funding programmes

4. Create a dedicated programme to finance actions on women, gender and
science (similar to ADVANCE, and structural change in EC) e.g. gender analysis,
training, support to universities and research / funding organizations, fund gender
programmes at Master’s and PhD level

5. Ensure decision makers, evaluators, etc are trained in gender awareness and how
to avoid gender bias in evaluations, and researchers are trained in gender analysis
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Representation of the INE RRHH samples. Waves 2006 and 2009

Although this survey contains new and very valuable information to allow us, using individual data,
to analyse numerous aspects of academic life (determining factors of productivity, academic success
in terms of promotion, the international mobility of surveyed PhDs, etc.), there are several drawbacks
relating to its representation that it is important to highlight:

The first, and possibly the most important, drawback is that the survey is only aimed at PhDs @ TABLE 13
who defended their doctorate in 1990 or later. This restriction leaves a considerable part of the DISTRIBUTION OF DOCTORS
academic profession out, particularly the older doctors, among whom we find the majority of PhDs BY PROFESSIONAL CATEGORY,
that occupy the highest academic ranks —Full Professors in Universities, or Grade A researchers in (MULTIPLE DATA SOURCES)

the CSIC. In this sense, the survey cannot be considered representative of the total population of
academics in our country, especially those at the highest academic levels.

The second drawback is that the survey is aimed at PhDs who did their doctorate in Spain.
Although it is true that in the 80s the percentage of doctors who studied for their PhDs in foreign
universities was very low, this percentage has increased over time. In this sense, the findings
presented here are only representative of the group of doctors who defended their thesisin a
Spanish university.

To get a better understanding of the lack of representation of these samples as regards the
group of University Teaching Faculty in Spanish Universities, we are including a table below that
shows the relative weight of each professional category both in the University Teaching Faculty
group, and in these samples. The presence of women in the different data sources is also shown.
Unfortunately, the INE University Teaching Statistics do not provide breakdowns by variables such as
age and field of specialisation for each professional level. As a result, we find we have to restrict this
comparison to the distribution of PhD faculty in each category, as well as the presence of women in
each of them. 3
We also have to bear in mind that the statistics on University Teaching cover all PhDs, regardless of
when they obtained their doctorates, whilst the two waves of the RRHH only cover those individuals
who obtained their PhD between 1990 and 2006 (2009).
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NOTES

1. http://ec.europa.eu/research/horizon2020/index_en.cfm?pg=home in preference for the subject.

2. Council Conclusions Concerning various issues related to the 13. In the field of science, points are awarded for literacy in each of the
development of the European Research Area (ERA), 26th May 2010, following three science areas: identifying scientific questions, explaining
European Union Council. phenomena scientifically and using scientific evidence. Points are also
3.The Group of Experts is formed by: Inés Sdnchez de Madariaga, awarded for science knowledge (i.e. knowledge of science processes
chairwoman, Tiia Raudma, rapporteur, Teresa Rees, Elisabeth Pollitzer, as a form of research) and knowledge of science (i.e. literacy in the
Martina Schraudman, Thomas Eichemberger, Sophie Sergent and following areas: “Earth and space systems’, “Physical systems”and “Living
Alice Hogan. systems”). Unlike the mathematical assessment (more related to the

4. http://www.portal.advancevt.edu/; ability to identify, tackle and solve mathematical problems), the science
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5383 literacy assessment measure the level of knowledge of science-related
5. National Science Foundation, ADVANCE programme leaflet. concepts and their connection to scientific research.
http://www.nsf.gov/funding/pgm_summ. jsp?pims_id=5383 14. As regards the evolution in enrolment rates, due to data being

6. 6 http://sitemaker.umich.edu/advance/recruitment__stride_ unavailable for the United States for 1998, we only discuss the evolution
7. http://projectimplicit.net/generalinfo.php in Spain and the EU-15.

8. There are also some assessments of reading literacy carried out 15. A detailed description of this survey can be found in the Appendix
on fourth grade pupils (in primary school), such as PIRLS (Progress in to this White Paper.

International Reading Literacy Study), and even of analytical ability, 16. We would like to thank the Ministry of Science and Innovation and,
such as TIMSS (Trends in International Mathematics and Science Study). in particular, Carmen Pefas, for the provision of all the data reported
Both these assessments have recently been carried out for many of here.

the OECD countries, but in this report we will focus on the results 17. The main objective of the "Ramdn y Cajal” programme run by the
obtained from secondary school pupils, as this stage is more relevant Ministry of Science and Innovation is to strengthen the research capacity
for university entrance. of R&D groups and institutions, both in the public and private sector, via
9. The results of the PISA tests are weighted so that the average for the recruitment of researchers with PhD’s, and who have presented a line
the OECD countries corresponds to a 500 point score. of research to be developed, through grants gradually and progressively
10. Further details in “Equally prepared for life? How 15-year-old Boys co-financed by the receiving institutions, that identify and define their
and Girls perform in School’, OCDE report 2009. research strategies and the areas in which they want to specialise.

11. The maximum difference is observed in Korea, with 23 points in The decision made on the sub-programme is based on a rigorous
favour of boys, while Iceland is the only country where the difference competitive process of proposals put forward by candidates.

is in favour of girls (15%). This guarantees the objectivity, scientific quality and merit of the

12. This is an important point, because when pupils find a task or selected researchers.

subject more difficult, their level of interest and “enthusiasm” generally The grants awarded are to co-finance the contracting of doctors in all
diminihses noticeably. The fact that the differences in interest and fields of knowledge, by Spanish R&D centres for a period of five years.
enthusiasm are much greater than the differences in results would 18.The"Juan de la Cierva"programme run by the Ministry of Science
suggest that there are certain genetic or cultural gender differences and Innovation is designed to help contract young doctors (with special
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Hours Finland Italy Spain England
‘ Men Women ‘ Men Women . Men Women ' Men Women '
Work in a job 3,5 23 41 15 4.2 26 4,1 2,2 .
Work at home 272 3,5 13 52 14 45 2,2 41
Leisure 55 51 5 4 5, 42 52 45

TABLE 1

AVERAGE TIME (HOURS PER
DAY) SPENT BY MEN AND
WOMEN (20-74 YEARS) ON
DIFFERENT ACTIVITIES (2002)
Source: HETUS

S
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....... %Women”Ed|tors_|n_Ch|ef"fortheTop1() ...... TABLE 12

Fields of research o _ ©  PERCENTAGE OF WOMEN
: ' magazines in the field according to the Thomson : EDITORS-IN-CHIEF FOR
SRR PR Index .. :  THETOP 10 MAGAZINES,
: Biology : 10 : BY FIELD OF RESEARCH, IN
............................................................................................................... ACCORDANCE WITH THE
Medical Sciences 50 IMPACT FACTOR
: : : Source: Thomson Citation Report
D L 2005).
: Chemistry : 9 :
Computer Sciences 13
Engineering 0
Mathematics 20
Physics 0
Psychology 9
Social Sciences 40
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350 T S TR eI P . GRAPH 29
: : :  EXPERTS 2008/2009, BY SEX

(BY FIELD OF RESEARCH)

: : : Source: Ministry of Science and

280 . ......................... . ...................................... Innovation. NB: the numbers

: : : shown in each bar represent the

total number of men and women.

The percentages above the bars

21 O E .............................. represent the percentage Of
women out of the total number of
people.

]40 ; .............................. . Men

B Women

70 E II

0 e R SRR SRR SRR SR R R

2008-2009 2008-2009 2008-2009 2008-2009
Life Sciences Prod. & Comm. Tech. Humanities and Environment and

Social Sciences : Natural Resources :
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: : : : : : : : : PORCENTAJE DE MUJERES
EN EL INSTITUTO DE ESPANA

oo i YREALESACADEMIAS (2007)
° : : : Fuente: Académicas en cifras, 2007
5% §.. ..?.. ..?.. ..?.. ..? .......... § .......... § .......... § .......... § .......... §

0%

Pharmacy
Ins. of Spain
Fine Arts
Medicine

Exact Sciences

R.AE. (Spanish Royal Academy)
Moral and Political Sciences
Jurisprudence and Legislation
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i : : : : Profesor/ :
Appendlx i Allprofessional i  Catedratico/a Profesor/a titular asr(;)c;s;;/:’ TABLE 8
: : categories : ¢ ayudante, visitante :  DETERMINING FACTORS OF

flar :  ACADEMIC PRODUCTIVITY,
NUMBER OF ARTICLES
Source: Own creation with data
from the Human Resources in
Science and Technology Survey
2006. Reference categories for the
fictitious variables: Male, Spends
less than 25% of time on teaching
activities, Does not have minors
aged 5-18 financially dependent on
him, Engineering and Technology.
Male*Does not have minors aged
5-18 financially dependent on him.

©0041) | 0035 i (0035

Applied research

Experimental development

Spends 25% to 50% of work time :
on teaching activities

: Spends 50% to 75% of work time :
: on teaching activities freeeeien EERP PPN RREEE e B

2,068**1 -2,092%* I -0504

(0629) | (0635)

Spends more than 75% of work  -2038** | 2041 {0270 i 0270 } 23410 2343 1000 : -0099 i >
time on teaching activities . ............. ~, ............. . ................... R RRREEE ‘ ............. ............. .
(0353) 1 (0353) i (961) | (2973 | (0650) i (0649) i (0701) i (0700) :
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Profesor/a
asociado/a,
i ayudante, visitante !

Appendix

Profesor/a titular

All professional Catedrético/a

< categories

L0615

With minors between 5 and 18 1 -4,548" ¢ -0310 ¢ -0,386 :
years old financially dependent i+ B G froe B Been e
on survey subject 1(0,243) (1,895) © (0309 : : (0509
Natural Sciences -0,118 -0,120 -3,485 -3,481 -0,005 0,003 -0,149 -0,146
0369 i (0369) | (4845 i (4,786) (0540) i (0540) : (0676) : (0676)
Humanities L0874 1 0876 1 5107 I 5197 1503 1492%%: 0080 i -0067
0392) ¢ (0392) : (4620) : (46398 (0569) 1 (0570) i (0710) i (0,709)

Woman* With minors between
5 and 18 years old financially
dependent on survey subject

i Man* With minors between 5 and

18 years old financially dependent i---+-++----.- ............. s RTT s s

: on survey subject (0,337) (1,998) : P(0437) (0,783)
Woman*No minors between -1,273%%% ¢ -2,807 -1,189%** -1,203%**
5and 18 years old financially  i+-eeeeeeeesiorerenniresfinini b
dependent on survey subject (0,227) (2,447) (0,369) (0,403)

Constant 10,067***; 10,132***; 22483** 22,503** 9,590***; 9,670%** 11,237***; 11,202***;
i et Sl S VA S e SV R
LT

TABLE 8

DETERMINING FACTORS OF
ACADEMIC PRODUCTIVITY,
NUMBER OF ARTICLES

Source: Own creation with data
from the Human Resources in
Science and Technology Survey
2006. Reference categories for the
fictitious variables: Male, Spends
less than 25% of time on teaching
activities, Does not have minors
aged 5-18 financially dependent on
him, Engineering and Technology.
Male*Does not have minors aged
5-18 financially dependent on him.
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Appendix

All professional
categories

T2 i3

Full Professors i Associate Professors | Assistant Professors :

Woman P.0,330%x

(0,102)

No. of years since finishing PhD  : 0,041%** © 0,041 1 0257** :

0014) i (0,014) : (0,100)
University © 0006 : -0,007
L0191 i (0191)

Basic or fundamental research 0,151 0,152

(0,129)

03130

Applied research

(0,108)

Experimental development 0,139 0,139 5 0,487

©113) © (0113) i (1200) :

© Spends 25% to 50% of work time : 0,576*** | 0,577 i 0902
on teaching activities = terreieseiidiii s ...........

0166) : (0,166) : (1,265) :

: Spends 50% to 75% of work time : 0,294* 0,298* 1589
: on teaching activities S S P , ...........

(0,170) 0170) & (1,285 :

Spends more than 75% of work -0,039 -0,038

time on teaching activities

TABLE 9

DETERMINING FACTORS OF
ACADEMIC PRODUCTIVITY,
NUMBER OF BOOKS

Source: Own creation with data
from the Human Resources in
Science and Technology Survey
2006. Reference categories for the
fictitious variables: Male, Spends
less than 25% of time on teaching
activities, Does not have minors
aged 5-18 financially dependent on
him, Engineering and Technology.
Male*Does not have minors aged
5-18 financially dependent on him.
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Appendix

All professional
categories

Full Professors

: Associate Professors Assistant Professors

With minors between 5 and 18
years old financially dependent
on survey subject

Natural Sciences

0611* 1,907

(0,168) (1,571) (1,574)

Woman* With minors between -0,553%**
5and 18 years old financially — i---eeveereibord
dependent on survey subject (0,159)
Man* With minors between 5 and -0,101

: 18 years old financially dependent :------------- fanseeneaaaned RRRLIIIIEEES
: on survey subject 0,151)
Woman*No minors between
5 and 18 years old financially
dependent on survey subject

Constant
(0,397) (0,399) (4,803) (0,644) (0,679) (0,690)
o Obserations | 6061 | o1 | e | s T G a0 § oo |
o Rsquared oo ¢ oo | ooiss | oo1se Coves | oo | oo |
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TABLE 9

DETERMINING FACTORS OF
ACADEMIC PRODUCTIVITY,
NUMBER OF BOOKS

Source: Own creation with data
from the Human Resources in
Science and Technology Survey
2006. Reference categories for the
fictitious variables: Male, Spends
less than 25% of time on teaching
activities, Does not have minors
aged 5-18 financially dependent on
him, Engineering and Technology.
Male*Does not have minors aged
5-18 financially dependent on him.












Appendix

: Probability of being an Associate Professor
1 vs. Assistant Professor/visiting professor or :
: similar :

Probability of being a Full Professor vs.
< : Associate Professor

3 4
Number of books and/or : 1,004 1,004
monographs published iN 2004- -«««««xxreeeeeimmiiire e
2006 period : (0,013) (0,013)
Has directed a Master’s degree or 1,534%% 1,533%%
OCTOral tRESIS Feere e e e et

With minors under 18 years old

: financially dependent 0N SUIVEY -« wcevvreveerreniendeniiiiii i
subject

Woman* With minors under 18 :

: years old financially dependent oni«----«««-+esveeeenns
: survey subject

: Man*With minors under 18 years

old financially dependent on

survey subject

Woman* No minors under 18
: years old financially dependent oni
: survey subject :

Observations

TABLE 11

ESTIMATION OF
DETERMINING FACTORS OF
ACADEMIC PROMOTION
Source: Own creation with data
from the Human Resources in
Science and Technology Survey
2006. NB: Reference categories for
the fictitious variables: Male, Spends
less than 25% of time on teaching
activities, Does not have minors
under18 financially dependent on
him, Engineering and Technology.
Male*Does not have minors under
18 financially dependent on him.
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50% GRAPH 31
PERCENTAGE OF WOMEN
APPLYING FOR ACCREDITATION
40 % FOR FULL PROFESSORSHIPS
Source: National Agency for Quality
Assessment and Accreditation (ANECA).
30% 2008
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Men Women GRAPH 32
SUCCESS RATES FOR
2008 2008 PhDs APPLYING FOR
H 2009 B 2009 ACCREDITATION FOR FULL
B 2010 B 2010 PROFESSORSHIPS

Source: National Agency for Quality
Assessment and Accreditation (ANECA).
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GRAPH 33

PERCENTAGE OF WOMEN
SITTING ACCREDITATION
ASSESSMENTS FOR
ASSOCIATE PROFESSORSHIPS
Source: National Agency for Quality
Assessment and Accreditation
(ANECA).

2008
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Social Sciences
Sciences
Health Sciences
Eng. & Arch.
Social Sciences
Health Sciences

Art and Humanities

Men Women GRAPH 34
SUCCESS RATES OF PHDS
2008 2008 SITTING ACCREDITATION
B 2009 B 2009 ASSESSMENTS FOR
B 2010 B 2010 ASSOCIATE PROFESSORSHIP
Source: National Agency for Quality
Assessment and Accreditation (ANECA).
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50 % GRAPH 35
PERCENTAGE OF POSITIONS
FILLED BY WOMEN THROUGH
OPEN JOB OFFERS AND

40 % INTERNAL PROMOTION
Source: CSIC.
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B Married/Unmarried Couple
without children
Married/Unmarried Couple with
children

B Single without children
Others

B Married/Unmarried Couple
without children
Married/Unmarried Couple with
children

: : : : : : : : W Single without children

s00p Others

GRAPH 39

COMPOSITION OF
UNIVERSITY FACULTY AT
ASSISTANT PROFESSOR
LEVEL BY FAMILY
SITUATION

Source: Human Resources in
Science and Technology Survey
2006. NB: The category “others”
includes people who are single with
children, separated, divorced or
widowed, with or without children.
These categories represent 6.5%

of the sample, so we decided to
include them all together in a single
category.

S,
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T LT L P PE TTREPPPPTERPPPPLREPPPPLRD oo TABLE 13

: University Teaching : :
Statistics (2005-  : RRHH 2006 : RRHH 2009 DISTRIBUTION OF DOCTORS

2006) : : : BY PROFESSIONAL CATEGORY,
: : (MULTIPLE DATA SOURCES)
;-....---....---....---....---ll..--l-b ................................. S. .......... 7‘t|..8.1"7“""““.: .......... 4‘8..2'?;6 ........... S ---------- -4:6..‘3.(-)-5- ......... 3 NOteS:1,TheperceﬂtageSOf
............................... otaoctors the two RRHH survey waves
: Total Women (%) : 23,907 (33,3 %) 22,042 (45,7 %) © 20447 (442%) were calculated by weighting
Distribution by level and gender the observations. 2. The “Other

R R R R R LR R R RRRRRREEE S PERR R LR ERRRREEE Sreeeeeesisii : PhDS” Category |nC|UdeS: (l)

% University Full Professor and University School Full : 155 % : 339 : 45 o : In the case of the University

N r 0 N r 0 N ’ 0 N . L .

: Professor : : : : Teaching Statistics: Assistant
§ ...................................................................... §.............................é ............................ § ........................... § Professors LeCturerS,Tenured

% Women among the University Full Professors and : : : : full-time lecturers and Visiting
S University School Full Professors S SO s S ... Professors Inthe case of the
Associate Professors (%) 39,1 % : 54,4 9% 509 Lecturers it is possible some do
; ............. (yWA ...... e P f ................. ........... 3650/ ........ fereeeeee 410/ ............ .......... 41]0/ .......... x not haVe dOCtOrateS, but the
............... e g A eSO o A AV University Teaching Statistics

Other PhDs 454 % 42,3% : 36,5 % : do not allow us to identify
RIS IR TSP LT T T PP PP T L LIS PP TP TPLE PP RIRM L ITIS SRR them. (i) In the case of the two
U R S S SO SPPPRE: waves of the RRHH survey:

Emeritus professors, visiting
professors, senior lecturers,
lecturers, Assistant Professors
and similar, and others. In this
case we can be sure that all of
the individuals included in one
of these categories are PhDs.
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