
1

Analysis of the 
High Glass Ceiling Index 
in the Natural Resources Sub-Area
(Global Area: Life)

CSIC Commission for Women and Science



2

CSIC Commission for 
Women and Science

Working Group:

Francisca Puertas 

Eduardo Torroja Institute for Construction Sciences (IETcc-CSIC) 

(CSIC´s Women and Science Commission, CMyC)

Penélope González-Sampériz 

Instituto Pirenaico de Ecología  

(CSIC´s Women and Science Commission, CMyC)

Joaquina Álvarez 

Instituto de Geociencias de Barcelona  

(Coordination of Global Area: LIFE)

Paola Laiolo 

Biodiversity Research Institute

Blas Valero-Garcés 

Instituto Pirenaico de Ecología  

(Coordination of Global LIFE Area)

Mario Díaz 

Museo Nacional de Ciencias Naturales  

(Coordination of Global LIFE Area)

May 2021

Analysis of the 
High Glass Ceiling Index 
in the Natural Resources Sub-Area
(Global Area: Life)



High Glass Ceiling Index | Global Area: Life | Natural Resources

CSIC Commission for Women and Science

3

The  "Women Researchers  Report 2020" , prepa-

red by the CSIC´s Women and Science Commission 

(CMYC) (https://www.csic.es/sites/default/files/infor-

me_mujeres_investigadoras-2020.pdf), has revealed 

a situation of concern in the Natural Resources (NR) 

sub-area, with a Glass Ceiling Index (GCI)* value of 

2.28. This is the highest value of all the sub-areas, and 

well above the CSIC average (1.35). This situation was 

not new, as in all annual reports (https://www.csic.es/

es/el-csic/ciencia-en-igualdad/mujeres-y-ciencia/do-

cumentos), the GCI of this sub-area has been the 

highest. However, it has also worsened (in 2017 the 

GCI of this sub-area was 1.98, in 2018 it was 1.90 and 

in 2019 it reached 2.05). These reports also show that 

the predoctoral and postdoctoral levels the numbers 

of men and women in this NR sub-area equal and 

the percentage of women is even higher than that 

in other sub-areas; indeed, it is in the Senior Scien-

tist (SS) and higher categories where gender bia-

ses appear.  It is evident that a study is required co-

vering all the Spanish public research organisms 

(PROs) and Universities (public and private) to analy-

se the gender bias in scientific activity in the areas 

of environment (biology, geology, geography, mari-

ne science, environmental science, etc.) prior to sta-

ff integration in the system as permanent staff, to es-

tablish whether this situation is specific to the CSIC 

or is associated to the academic area. This analysis is 

not within the scope of the present report.

The concern about the high and progressive increa-

se of the GCI in the NR sub-area is shared by the 

CSIC Presidency, the Women and Science Com-

mittee and the LIFE Global Area Committee. That 

is why, in order to analyse their causes, a Working 

Group (WG) was created, at the request of the Pre-

sidency itself, made up of members of the CSIC´s 

Women and Science Committee and NR resear-

chers, some from the LIFE Global Area Committee. 

In particular, the WG has analysed the time trends 

of the regular research staff and the situation of the 

different ICUs (ICUs = Institutes, Centres and Units) 

of the sub-area. Within the activities in this working 

group, it was considered appropriate to conduct a 

survey among the research staff of the sub-area. 

The purpose of the survey was to know the opinions 

and experiences of researchers regarding internal 

promotion, and thus to diagnose potential biases 

and propose action and correction measures. The-

refore, this report focuses on the assessment of the 

high GCI in this sub-area of NR and its negative de-

velopment in the last decade and on the aspects of 

internal promotion, which are dysfunctional.

* The Glass Ceiling Index (GCI) is a relative index that is determined by comparing the proportion of women in the three 
research categories with the proportion of women in the Research Professors category (the highest level). An index of 
1 would indicate that there is no inequality; an index greater than 1 indicates the existence of a glass ceiling for women 
scientists.

Executive summary

https://www.csic.es/sites/default/files/informe_mujeres_investigadoras-2020.pdf
https://www.csic.es/sites/default/files/informe_mujeres_investigadoras-2020.pdf
ttps://www.csic.es/es/el-csic/ciencia-en-igualdad/mujeres-y-ciencia/documentos
ttps://www.csic.es/es/el-csic/ciencia-en-igualdad/mujeres-y-ciencia/documentos
ttps://www.csic.es/es/el-csic/ciencia-en-igualdad/mujeres-y-ciencia/documentos
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The temporal and ICU analysis carried out in the 

NR sub-area highlights different issues:

a) The stagnation and even the increase of 

the NR GCI during the last 20 years, following 

a trend  far from that of the rest of the CSIC, 

whose GCI has gradually decreased from 2.33 

(in 2001) to 1.35 (in 2019). Note that the GCI for 

NR was 2.28 in 2019. 

b) The SS /RP ratio * * in the last two decades in 

NR shows a negative trend. In 2001, with a sta-

ff of 306, the ratio was 4.9 for men and 6 for wo-

men; in 2009, with 459, it was 1.9 for men and 

3.3 for women, which seemed to indicate an 

improvement. However, in 2020 the ratio is 2.3 

for men and 8.7 for women, the worst in the last 

20 years, with a workforce of 402 people.

c) The female Research Professors represent 

only 2% of the permanent research staff in NR, 

and are distributed in 5 centres, of the 29 ICUs 

of the sub-area.

d) There is a positive correlation between the si-

ze of the centre and the GCI, so that the larger 

the centre, the fewer Female Research Profes-

sors there are, proportionally.

e) All these data point to real problems when it 

comes to the promotion of women in this sub-

area of NR that have not been solved with the 

current promotion procedures and that requi-

re coordinated and focused action by the CSIC.   

The survey was sent to all research staff belonging 

to NR.  It took place online between November 23 

and December 18, 2020. A total of 19 questions 

were asked organized into three blocks: 

Block 1: included questions aimed at knowing the 

characteristics of the participants (sex, age, cate-

gory, speciality) and their work experience at the 

CSIC (the years they have been working and how 

many they have spent in the current category);

Block 2: included questions that were aimed at 

knowing the personal experiences with respect 

to the promotion processes. This block also inclu-

des questions about respondents' assessment of 

the adequacy of the selection process (whether 

they consider it appropriate, whether the catego-

ries are clear, whether they know the score sys-

tem, whether they were aware of gender biases); 

Block 3: included questions aimed at obtaining 

personal assessment on some issues that could 

influence promotion and therefore their profes-

sional career.

The main conclusions that can be drawn from the 

survey are:

In relation to the characteristics of the partici-

pants (Block 1). 31.6% of research staff from the 

NR sub-area answered the survey. Proportiona-

lly, they have participated less in the field of Ma-

rine Sciences than in the field of Earth Sciences 

and the Biology of Terrestrial Organisms and Sys-

* SS: Senior Scientist. RS: Research Scientist. RP: Research Professor
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tems. Women's participation is higher than men’s 

and in proportion to their number, at all catego-

ries, with women's participation increasing as 

they move up the category scale. More than 50 

per cent of female staff members have participa-

ted in the survey, while just over 20 per cent of 

men participated. Thus the results represent the 

opinion of women better, and to a lesser extent 

that of men. Although the percentage of overall 

participation does not differ from that usually ob-

tained in this type of surveys, these numbers are 

relatively low for carrying out statistical analyses. 

The power of tests was especially low when seve-

ral options per question were available. As a con-

sequence, results of statistical analyses should 

be interpreted with caution: small or modera-

te effects, even if present, may be hard to detect, 

and only strong effects can be highlighted by the-

se statistics. Most of the researchers responding 

to the survey have been at the CSIC for more than 

10 years, and also most have been in their present 

category for more than 10 years. This lengthy time 

staff remain in the same category scale seems to 

highlight the shortcomings in the promotion me-

chanisms, especially for women.

In relation to the internal promotion process at 

the CSIC (Block 2). There are no significant gen-

der-related differences between those who have 

applied for promotion, in any of the three specia-

lities. Most of the researchers responding to the 

survey (59%) have applied for promotion and of 

these, 92% have done so twice or more. Among 

men, those who answered that they have applied 

for promotion 4 or more times stand out, being 

double that in the other sections. The fact that a 

large majority of those who respond that they ha-

ve applied 4 or more times are men could indi-

cate a greater perseverance and/or greater parti-

cipation of researchers compared to women re-

searchers. Moreover, 76% of the researchers who 

have been promoted have had to apply 2 or more 

times. If we combine the results of those who ha-

ve applied for promotion and the totals who ha-

ve been promoted, it follows that 73% of men ha-

ve been promoted, while only 55% of women ha-

ve been promoted. A higher percentage of men, 

60% compared to 40% of women, have even mo-

ved on to the second stage of the selection pro-

cess. The personnel who has been a member of 

promotion panels (27.8%) respond negatively to 

the question of whether they have observed gen-

der biases in these panels. There have been so-

me positive responses regarding the assessment 

of gender biases in the promotion panel's ques-

tions. An issue that, although a minority, should 

be monitored and more work should be done in 

this respect. Lack of awareness of the existence of 

unconscious/hidden biases and their importance 

always negatively affect women. The 69% of res-

pondents answered, with a similar proportion of 

men and women, that when they apply for pro-

motion they do so because they believe they ha-

ve sufficient merit, as should be expected in a sys-

tem based on meritocracy. The current promotion 

process is not perceived as adequate. In particu-

lar, 59% of respondents believe that the two-stage 

selection process is not adequate. 

In relation to aspects that may influence inter-

nal promotion and therefore the development 

of the scientific career (Block 3). The majority of 

men are of the opinion that, on equal merits, men 

are valued equally with women, while women ha-
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ve opinions that are more varied between "equal" 

and "more favourable to men". None of the women 

answering the survey believe that women are va-

lued better, while a small number of men (6 per 

cent of those who have answered this question) 

believe that women are. The opinion of the ma-

jority of men is that the pressure to be promoted 

is equal for men and women, while the opinion of 

women is that the pressure is greater for men. For 

most women the referents are men, while for qui-

te a few men the referents are both women and 

men. The majority, both men and women, belie-

ve that the research career is affected by taking 

leave to care for children and dependents, and 

that this circumstance affects women more than 

men. Likewise, regarding whether it negatively 

affects those who exercise the role of caregiver, the 

answer is again a majority, both among men and 

among women, which affects women more be-

cause they take on the role of caregivers to a grea-

ter extent. With regard to sexist behaviour at work, 

most women feel that it affects women more, whi-

le most men do not know or answer. There is equa-

lity between men and women where the majority 

believe that women are more greatly affected by 

non-career issues, such as care. 

After the analysis done by the WG on tempo-

ral trends and ICUs of the staff of the sub-area of 

NR, and on the results of the survey, the Working 

Group that has prepared this report proposes to 

the CSIC Presidency the following ten actions to 

reduce the persistent and elevated GCI existing in 

this sub-area:

I) Undertake a transversal action from the Pre-

sidency, Secretary General, Vice-Secretary Ge-

neral for Human Resources, Vice-Presidency for 

Scientific and Technical Research and Coordi-

nation of the LIFE Global Area to publicize the 

existence of a glass ceiling in NR for women 

and the importance of this problem for all re-

search staff and for the CSIC itself. It is not a wo-

men's problem or one that affects only women.

II) Include in all Strategic and Action Plans of 

the organization the objectives of gender equa-

lity and reduction of the glass ceiling. In particu-

lar, include the issue in the coming CSIC Strategic 

Plans, the Areas of Knowledge, the ICUs, the PTIs 

and the Challenges (White Papers 2030).

III) Increase to a large extent the rates of gene-

ral promotion (more positions), considering that 

it is a proven fact that the fewer places there are, 

the less successful the promotion of women is. 

IV) Review the promotion procedure and simpli-

fy it, eliminating the second stage of the selec-

tion process, and make advances in the imple-

mentation of other possibilities / initiatives, such 

as a qualification system similar to that existing 

in universities and other European institutions.

V) Prepare an explanatory video, about the 

CSIC, dealing with unconscious/hidden biases 

and the glass ceiling so that it can be seen by 

all promotion panel members (free access / in-

ternal promotion), Research Institutes, PTIs, etc.

VI) Promote the creation of Diversity, Inclusion 

and Gender Commissions/Units in all ICUs, es-

pecially in the centres with the largest GCI (the 

large centres).
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VII) Design a medium/long-term Plan (for 

about 5-10 years) on "Parity, Diversity and In-

clusion" as a transversal strategic objective of 

the CSIC. Specific proposals of “positive reinfor-

cement” could be drawn up for those centres 

that incorporate and promote more women: 

the more points in the JAE calls, infrastructure, 

awards for the achievement of objectives, etc... 

The CSIC cannot change the rules and laws of 

the General State Administration, but it could 

“reward” centres and groups that promote mo-

re women in areas or sub-areas where they are 

in a clear minority. 

VIII) Remind CSIC promotion panels for inter-

nal and open-access to SS in NR that one of the 

objectives of the CSIC is to increase the incor-

poration of female researchers and their pro-

motion, with the common objective of approa-

ching parity and achieving equality.

IX) To include in the evaluation of the CV of fe-

male researchers of the sub-area a section in 

which their participation in promotion panels 

and contracts is considered “positive reinfor-

cement”, as well as in internal commissions of 

their centres, ICUs and central CSIC aimed at 

the proper functioning of the Agency Given the 

extremely minority proportion of women in the 

sub-area, their attendance and participation in 

this type of activity is significantly higher than 

that of men and implies a much greater com-

mitment to be able to comply with the Organic 

Law on Equality of 23 March 2007. 

X) Prioritize those open positions for RS and RP 

in which the proposals of the ICUs include pro-

files of women and equal lists.

Given that this study highlights a problem that is 

worsening over time, it is absolutely necessary to 

implement these measures or actions immedia-

tely, so that the CSIC exemplifies, once again, its 

commitment to gender equality and tries to re-

verse an anomalous trend that goes against cu-

rrent European recommendations.
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The Women Researchers Annual Reports  

(https://www.csic.es/es/el-csic/ciencia-en-igualdad/

mujeres-y-ciencia/documentos), prepared by the 

CSIC´s Women and Science Commission, shows 

that at predoctoral and postdoctoral levels the 

presence of men and women in the sub-area of 

Natural Resources (NR) is equal and  the percen-

tage of women is even higher than in other sub-

areas. However, there is already a lower percenta-

ge of women in the Senior Scientist (SS) category 

compared to the other areas, with the exception of 

Physical Sciences and Technologies. It is clear that 

a study covering all PROs and Universities in Spain 

(public and private) is necessary to analyze the 

gender bias in scientific activity in the areas of the 

environment (biology, geology, geography, marine 

sciences, environmental sciences, etc.) prior to in-

tegration into the system as permanent staff. This 

analysis is not within the scope of the present re-

port. 

Therefore, this report focuses on the assess-

ment of the high GCI in this sub-area of NR 

and its negative development in the last de-

cade and on the aspects of internal promotion, 

which are dysfunctional.

The proportion of women to men, at the diffe-

rent levels of the research career at the CSIC, re-

mains far from parity (Fig.1.1). This difference is 

greater as one ascends in the professional cate-

gories (from that of Senior Scientist to that of Re-

search Professor). The situation is especially outs-

tanding in the sub-area of Natural Resources (NR)  

(Fig. 1.1).

The Glass Ceiling Index (GCI) (see more on its 

meaning in ANNEX I), compares the proportion 

of women in the highest category (Research Pro-

fessors) in relation to that of women in the lower 

categories (Senior Scientist and Scientific Resear-

cher). The index goes from 0 to infinity. An index 

with value 1 means that there are no differences 

in promotion between women and men. A value 

below 1 would indicate that women are overre-

presented at the highest categories, and an index 

above 1 indicates the existence of a glass ceiling, 

i.e. that women are under-represented at the hi-

1. Introduction

Figure 1.1. Proportion of women and men in the CSIC research staff and in the NR sub-area, by category (SS, Senior 
Scientists; RS, Research Scientist; RP, Research Professors). Data from the Report "Women Researchers 2020" prepa-
red by the CSIC´s Women and Science Commission (CMyC). 

https://www.csic.es/es/el-csic/ciencia-en-igualdad/mujeres-y-ciencia/documentos
https://www.csic.es/es/el-csic/ciencia-en-igualdad/mujeres-y-ciencia/documentos
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ghest categories. The higher the value of the in-

dex, the higher the glass ceiling and the more 

difficult it is for women to achieve promotion in 

their research career. As mentioned above, the 

Glass Ceiling Index in 2019 for the NR sub-area 

was 2.28. This value is well above the average for 

the CSIC as a whole, which stands at 1.35 (Fig.1.2). 

In almost all areas, the index is above 1, except 

in the sub-area of Materials Science and Techno-

logy (Fig.1.2). This index is a measure of the rates 

of progress; therefore, it provides an indicator of 

equality in women's and men's promotion in their 

scientific career.

The high GCI in the NR sub-area is a cause for con-

cern to the Women and Science Committee, the LI-

FE Global Area Committee as well as the CSIC Chair. 

That is why, in order to analyze their causes, a Wor-

king Group (WG) was created, at the request of the 

Presidency itself, made up of members of the CSIC 

Women and Science Committee and NR resear-

chers, some from the LIFE Global Area Committee. 

The need was raised to analyse the available data to 

assess and diagnose the situation of this sub-area. 

In particular, the time-course trend in the tenured 

research staff and the situation of the different ICUs 

(ICUs = Institutes, Centres and Units) of the sub-area 

were analyzed. Within the activities in this working 

group, it was considered appropriate to conduct a 

survey among the research staff of the sub-area. 

The purpose of the survey was to know the opinions 

and experiences of researchers regarding internal 

promotion, and thus to diagnose potential biases 

and propose action and correction measures.

Below, in Section 1.1. we first analyse the ti-

me-course trends in the research staff in the three 

categories (SS, RS, RP) in this NR sub-area, and this 

trend is framed in the broader context of the who-

le CSIC during the last 20 years. The analysis aims 

to establish: (i) whether the number of women joi-

ning NR as Research Professors is growing and 

is following (albeit with a temporary delay) some 

Figure 1.2. Comparison of the GCI for areas and sub-areas at the CSIC. Data from the "Women Researchers 2020" Re-
port prepared by the CSIC CMyC.
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progress, and whether the same situation is occu-

rring in the lower categories (RS and SS), and (ii) 

whether the same trends are observed for men.

In Section 1.2, we analyse the distribution of the 

three categories by gender in the different NR re-

search centres, with different staff sizes. We aim to 

establish if there is any relationship between the 

size of the ICU staff and the GCI observed. Due to 

the shortage of Female Research Professors (2% of 

the staff of researchers in NR), one could expect to 

find more female RP in the larger centres, and the-

refore a decrease in the GCI as the size of NR ICUs 

increases.

The results of the survey are presented in Sec-

tion 2 of this report. The responses of women and 

men are compared, in order to determine whe-

ther there are differences in their opinions and ex-

periences regarding gender biases in the selection 

process, or during the scientific career. Significant 

differences in the responses of women and men 

would be expected if the staff selection processes 

and scientific careers were somehow biased.

Finally, Section 3 presents the conclusions ob-

tained after this survey and ten actions proposed 

to the CSIC Presidency to alleviate those potentia-

lly improvable issues.

1.1. Time trend research staff  
in the NR sub-area

In 1999, the European Commission highlighted 

the low presence of women in scientific research 

and their low representation at the highest levels 

and in decision-making, issuing a first Commu-

niqué: "Women and Science: Mobilising Women 

to Enrich European Research” (European Coun-

cil Resolution, 1999; European Parliament Reso-

lution, 2000). Quickly, and in a pioneering way, 

the CSIC echoed this reality and set up a Working 

Group on Women and Science in 2001, which pro-

duced and published sex-disaggregated statis-

tics of research staff. The following year, in 2002, 

the Governing Board of the CSIC approved the 

creation of the”Women and Science Commission“ 

(CMyC), as an advisory body to the Presidency for 

”the study, monitoring and optimization of the 

scientific career of women at the CSIC". Almost 

20 years later, the proportion of women in the re-

search staff of the CSIC has risen from 31% to 36% 

and female Research Professors have gone from 

2% to 6%  (Fig.1.3). However, the latter percentage 

has not changed in the last 10 years and is still far 

from parity.

If we observe the trends in the different cate-

gories of the CSIC research career in more detail 

during the last 20 years, we can observe differen-

ces between women and men in relation to the 

absolute numbers (Fig.1.4). Between 2006, when 

there was a significant increase in the number of 

positions offered, and 2012, with the reverse situa-

tion, one can observe that Male-RS and Male-RP 

go from having about 400 researchers to 600, in 

both cases, reflecting the success in internal pro-

motion. Regarding women, in the same time pe-

riod, there was an increase in both access to SS 

and promotion for only about 100 women, com-

pared to 200 for men in RS and RP (Fig.1.4).

The numbers of women since 2010 have remained 

practically stable or with a slight decrease, so, as men-
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Figure 1.4. Annual historical evolution of the presence of women and men in the research staff of the CSIC during 
the last 20 years, by categories (SS, Senior Scientists; RS, Research Scientist; RP, Research Professors). Prepared by 
the WG.

Figure 1.3. Trends in the distribution of research staff at the CSIC during the last 20 years, represented by decades. 
Data from the "Women Researchers 2020" Report prepared by the CSIC CMyC.
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tioned above, the proportion of women at the CSIC 

has hardly changed in the last 10 years. The situation 

is more unbalanced and stagnant in the NR sub-area 

(see numbers and proportions in  Fig.1.5 and Fig. 1.6). 

In 2001, the proportion of women researchers was 

already lower than the CSIC average, with 24% in NR 

compared to 31% in the CSIC as a whole, but in 2020 

the difference was greater, with 23% in NR compared 

to 36% in the general CSIC (Fig. 1.6).

If we analyze the SS/RP ratio of the last two de-

cades in NR, in 2001, with a workforce of 306 peo-

ple, the ratio was 4.9 for men and 6 for women; in 

2009, with 459 staff members, it was 1.9 for men 

and 3.3 for women, which seemed to indicate a 

trend towards improvement. However, in 2020 

the ratio is 2.3 for men and 8.7 for women, the 

worst in the last 20 years, with a workforce of 

402 people. Since 2006, the number of male re-

searchers in the NR sub-area has always been hi-

gher than that of women, regardless of the cate-

gory to which they belong (see Fig.1.5).

An analysis of the time-course trends of the num-

ber of researchers by categories and gender appl-

ying generalized additive models (GAM with Poisson 

distribution, see details in ANNEX I), did not show sig-

Figure 1.5. Annual historical trends in the presence of women and men in the Natural Resources (NR) research staff 
during the last 20 years, by categories (SS, Senior Scientists; RS, Research Scientist; RP, Research Professors). Prepa-
red by the WG.
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nificant trends in the number of SS in NR in recent 

years (P > 0.18 for both sexes). The temporal trends 

were nevertheless significant (P < 0.05), in the hi-

gher categories for both sexes (Fig.1.7): the number 

of Women-RS increased and stabilized, the number 

of Men-RS and Men-RP increased and decreased sli-

ghtly, and the number of Women-RP increased and 

decreased (returning in 2020 to 2001 values).

These results cannot be considered to support 

the hypothesis of the temporary delay in women's 

access to the higher categories, nor that the situa-

tion is being corrected and will improve over time. 

In theory, and despite a highly unfavourable scena-

rio in 2001, the incorporation of women into the 

research career in NR should have been increa-

sing and approaching the parity ratio, improving 

at least a “little” each decade, as has happened in 

the CSIC globally (Fig.1.4), however, this has not 

happened and the current values of Women-PR 

in NR remain the same as those in 2001.

In the last 10 years, the number of women resear-

chers has hardly changed in NR. The case of Wo-

men-RP this is even more worrying, as it follows a 

downward trend and its curve, with the total num-

Figure 1.6. Trends, by category, in the proportions of women and men in the regular research staff in the NR sub-area 
during the last 20 years, grouped by decades. Prepared by the WG.
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ber of Women-PR , is much farther from that of Men-

RP than it was 20 years ago  (Figs. 1.5, 1.6 and 1.7).

1.2. The ratio of the glass ceiling index 
to the size of the ICUs

The NR sub-area includes 29 ICUs, which con-

duct research in the specialities of Earth Scien-

ces (ES), Biology of Terrestrial Organisms and Sys-

tems (BTOS) and Marine Sciences (MS). The dis-

tribution of the research staff of the three cate-

gories is highly diverse among the centres. While 

the smallest centre includes a single staff resear-

cher, the largest includes 70 researchers.

Fig. 1.8 illustrates the scissor graph in the NR 

sub-area. The distribution of research staff by ca-

tegory is anomalous, with a very low number of 

women in the highest category of Research Pro-

fessors, as mentioned above. Women Research 

Professors account for about 2% of the NR per-

manent research staff, and are spread over 5 

centres. This professional category occurs in me-

dium and large centres (average 27 researchers; 

Fig.1.9). 

The Student t-test has been used to analyze 

the differences in the size of the centres “without” 

and “with” Research Professors. Logarithmic 

Figure 1.7. Estimated temporal distribution of the number of female and male RS and RP in the NR sub-area 
obtained by applying generalized additive models. The Y-axis presents the trend of the response variable 
(number of researchers) as a function of the predictor (year), and the effective number of degrees of f reedom. 
The solid line represents the estimated distribution, the dashed line the conf idence intervals-95 %. Prepared 
by the WG.
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transformation has been applied to the number 

of researchers, to approximate the distribution of 

residues to a normal distribution, as required by 

this type of test. The differences were significant 

(t = 2.7, P = 0.012) (Fig. 1.9) (ANNEX 1). The 17 cen-

tres with fewer than 13 researchers do not have 

Research Professors (their GCI would be infini-

te), as would be expected from a random distri-

bution (the probability increases with the number 

of eligible cases, and therefore, with the number 

of researchers).

Centres with Women-PR are the only cen-

tres where the formula can be applied to esti-

mate the Glass Ceiling Index (GCI) and obtain 

real numbers. In medium-large centres whe-

re there are Research Professors, they do not 

get more numerous as the size of the centre in-

creases. There is a highly positive correlation 

between the size of the centre and the GCI, 

so that the larger the centre, the greater the 

glass ceiling and the fewer the proportional 

number of Female Research Professors the-

re are (Fig.1.10).

The relationship between the GCI and the si-

ze of the centre was significant according to the 

simple regression test (Student's t distribution: t3 

= 3.7; P = 0.035; R2 = 0.75). These latter results do 

not support the hypothesis that Women-RP are 

concentrated in large centres (either by chance, 

or by some improvement in working conditions). 

On the contrary, they point to potential pro-

blems when it comes to promotion in the larger 

centres, a fact that should be analysed in-depth 

by ad hoc analysis.

Obviously, statistical tests have limitations, but 

they can represent a starting point to gain in-dep-

th knowledge of the relationship between the size of 

the centre, levels of competence among researchers, 

and the difficulty of women to gain promotion.

Figure 1.8. Scissor diagram representing the percentage 
of women and men in the three categories of permanent 
researchers in the NR sub-area (data as of December 31, 
2019, extracted from the “Women Researchers 2020” re-
port prepared by the CMyC of the CSIC).

Figure 1.9. Average size of the centres that have Fema-
le Research Professors and those that do not have this 
professional category among their research staff. The 
size reflects the sum of all permanent research staff 
(male and female SS+RS+RP), the blue bars represent 
the mean value and the vertical bars the standard error. 
Prepared by the WG.



High Glass Ceiling Index | Global Area: Life | Natural Resources

CSIC Commission for Women and Science

19

If the GCI formula is applied, replacing the 

number of women by the number of men in 

the same categories, the relationship between 

the size of the centres and the glass ceiling 

for male Research Professors is not signif icant 

(Student's t distribution: t3 = 0.97; P = 0.41, R2 = 

0.0). 

 The temporal and ICU analysis carried out in 

the NR sub-area highlights different issues:

a) The stagnation, and even the increase, in 

the NR GCI during the last 20 years, following a 

trend very far from that of the CSIC as a whole, 

whose GCI has decreased from 2.33 (in 2001) to 

1.35 (in 2019). Let us remember that the NR GCI 

for 2019 was 2.28 (Fig. 1.11).

b) The SS /RP ratio in the last two decades in 

NR shows a negative trend. In 2001, with a sta-

ff of 306, the ratio was 4.9 for men and 6 for wo-

men; in 2009, with 459, it was 1.9 for men and 

3.3 for women, which seemed to indicate a 

trend towards improvement. However, in 2020 

the ratio is 2.3 for men and 8.7 for women, the 

worst in the last 20 years, with a workforce of 

402 people. Since 2006, the number of male re-

searchers in the NR sub-area has always been 

higher than that of women, regardless of the 

category to which they belong (see Fig. 1.5).

c) The Research Professors represent only 2% 

of the permanent research staff in NR, and are 

distributed in 6 centres, of the 29 ICUs of the 

sub-area.

d) There is a positive correlation between the si-

ze of the centre and the GCI, so that the larger 

the centre, the fewer Female Research Profes-

sors there are, proportionally (Fig.1.10).

e) All these data point to real problems when it 

comes to the promotion of women in this sub-

area of NR.

Figure 1.10. Relationship between the size of the centre, 
considered as the sum of all its permanent research staff 
(male and female SS+RS+RP), and the Glass Ceiling In-
dex. Prepared by the WG.
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Figure 1.11. Historical global trends in the GCI at the CSIC over the last 20 years, showing a clear downward trend. Data 
from the "Women Researchers 2020" Report prepared by the CSIC CMyC.
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The survey was sent to all research staff belon-

ging to Natural Resources (NR). It was designed 

to be answered online between November 23 and 

December 18, 2020.

In relevant cases, the analyses of responses are 

accompanied by chi-square statistical tests (χ2 va-

lue with degrees of freedom as subscript, and P 

value) to check the frequencies in the responses 

by gender and to show possible significant diffe-

rences (see ANNEX I for more information on sta-

tistical analyses included in this report). A total of 19 

questions were asked in three blocks:

Block 1: includes 6 short questions, aimed at 

knowing the characteristics of the participants 

(sex, age, category, and speciality) and their expe-

rience at the CSIC (the number of years they have 

been working and how many they have spent in 

their current category).

Block 2: includes 10 questions. Several of them 

were aimed at learning about personal experiences 

with the promotion processes (the number of times 

they have applied, the reasons for applying, if they 

have passed on to the second stage in the process). 

This block also includes questions about respon-

dents' assessment of the adequacy of the selection 

process (whether they consider it appropriate, whe-

ther the categories are clear, whether they know the 

score system, whether they noticed gender biases).

Block 3: includes 3 questions. The questions in 

this block focused on obtaining personal assess-

ment on some issues that could influence promo-

tion and therefore the professional career.

2.1. Participants

Of 402 permanent research staff in the area  

(Fig.2.1), as of December 31, 2020, we have obtai-

ned valid responses from 127 people, represen-

ting 31.6% participation.

A total of 41 per cent of women and 22 per cent of 

men participated. Participation was proportionally 

higher among women than among men at all cate-

gories (χ2
1= 23.5, P< 0.001). 35 per cent of female Se-

nior Scientists and 23 per cent of male Senior Scien-

tist participated. 52% of Female Research Scientists 

2. Survey design and implementation

Figure 2.1. Comparison of research staff of the NR sub-area (left, with Human Resources data from the CSIC as of December 31, 2020) and participants 
in the survey (right), by category and differentiating women and men.
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and 39% of Male Research Scientists participated. 

Of the Female Research Professors, 71 per cent ha-

ve participated, while 30 per cent of the men in this 

category have participated.

2.2. Survey results

2.2.1. Results Block 1

The age differences between the men and wo-

men participating in the survey were not signifi-

cant (Fig.2.2), if two age groups are considered, 

that of <55 and >55 years (χ2
1= 2.03, P = 0.15). Al-

though the survey included three age groups, 

including the 25-40 year range, given that few 

people in that age group answered the sur-

vey (8 people),we chose to join them to the <55 

year-old group. Most responding women are 

under the age of 55 and a slight majority of men 

are over the age of 55. 

Regarding staff seniority, no significant gen-

der-related differences were found in the survey 

respondents. They were given intervals of <10, 10-

20, 20-30 and >30 years at the CSIC (χ2
3= 1.95, P = 

0.58). Nor is this the case regarding the time spent 

in the current category (χ2
3= 3.40, P = 0.33).

It should be noted that half of the survey par-

ticipants have been in their category for mo-

re than 10 years, with no significant differen-

ces between sexes (χ2
1= 0.41, P = 0.51) (Fig.2.3), 

which illustrates the low rate of promotion of 

CSIC staff.

The distribution of the participants in the sur-

vey by specialities within the sub-area of NR (Ear-

th Sciences-ES, Biology of Terrestrial Organisms 

and Systems-BTOS and Marine Sciences-MS), is 

reflected in the graph in Fig. 2.4. In addition, so-

me of the participants stated they belong to mo-

re than one field of research within the sub-area. 

Specifically, from ES: 3 women and 3 men combi-

ne two or more specialities in their profile, from 

BTOS 2 women and 3 men, and from MS: 1 wo-

man and 3 men.

Figure 2.2. Comparison of over- and under-55s responding to the survey, differentiating women and men
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2.2.2 Results Block 2

Among the survey participants there were no 

statistically significant differences between men 

and women regarding whether or not to partici-

pate in internal promotion processes (Fig.2.5, gra-

ph on the left). More than half of the respondents 

(60%) have applied for promotion, with no signi-

ficant differences between women and men (χ2
1= 

1.38, P = 0.23).

The men who have participated in the survey 

and who state they have participated in promo-

tion processes, represent 14% of the total number 

of men on the NR sub-area staff, while the wo-

men who responded positively represent 30% of 

the women on the staff.

Those who responded to having applied for pro-

motion are shown in Fig. 2.6 (graph on the right), 

Figure 2.3. Comparison between the number of years 
that the research staff of the NR sub-area has been wor-
king at the CSIC (graph on the left) and the number of 
years that they have been in the same category (right), 
differentiating women and men.

Figure 2.4. Distribution of research staff of the NR sub-area responding to the survey, indicating to which field of re-
search they belong to (Earth Sciences-ES; Biology of Terrestrial Organisms and Systems-BTOS or Marine Sciences-MS), 
differentiating women and men.
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according to the field in which they have applied 

and by gender. There were no significant gender 

differences in those who applied for promotion 

in any of the three specialities (χ2
2= 0.16, P = 0.80)..

Regarding the number of times they have 

applied, 26 people have done so only once (10 wo-

men and 6 men), 15 twice (6 women and 9 men), 

15 three times (6 women and 9 men) and 29 four 

or more times (9 women and 20 men). Women's 

responses are distributed in similar numbers be-

tween one, two, three and four or more times. Men 

who responded to having applied four or more ti-

mes represent twice as many as those who respon-

ded one, two or three times (Fig.2.6, left). Statisti-

cally, there is a slight almost significant differen-

ce between the extreme categories “1” vs “4 or 

more” times, with more women in the first case, 

and more men in the second (χ2
1= 2.99, P = 0.08).

Regarding the number of times they have 

applied until they have been promoted (Fig. 2.6, 

graph on the right), 17 women and 32 men res-

ponded. Only 24% of respondents gained pro-

motion the first time they applied. The majority, 

76%, took two or more times to achieve promo-

tion. There are no statistically significant differen-

ces between women and men (χ2
2= 0.34, P = 0.84). 

If we consider the women and men who respond 

positively to having applied (Fig. 2.5, left) and tho-

se who respond to having been promoted (Fig. 

2.6, right) we could deduce that 55% of women 

who applied were promoted and 72% of men who 

applied were promoted. This difference is not sig-

nificant with respect to the chi-square calculation 

because the sample values are very low.

Of those who responded, 72% say they have 

passed onto the second stage at some time (Fig. 

2.7), and only 28% say never. Of those who have 

responded positively, 40 per cent are women. The 

second stage of the selection process was passed 

by 74% of women and 88% of men, two propor-

tions not statistically separable (χ2
1= 0.78, P = 0.37).

Regarding the reasons that have encouraged 

them to apply; the majority (69%), and in a simi-

lar proportion among men and women, respond 

that they did so because they considered that 

they had sufficient merits. Other responses, such 

Figure 2.5. Distribution of those who answered YES or NO to having applied for internal promotion, differentiating 
women and men (left). Field in which they have applied, differentiating women and men (right).
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as being motivated or compelled by the environ-

ment, or being encouraged by their work group 

or from outside the group, are in a minority and 

also balanced between men and women. There is 

no statistically significant difference between wo-

men and men in the answers about possible cau-

ses or stimuli that motivate participation in inter-

nal promotion competitions (χ2
2= 0.68, P = 0.73).

They had also been asked to give reasons for not 

applying, but the answers were distributed across all 

the categories proposed.  Of those who responded, 

44% say it is because they have no merit or becau-

se they do not know the requirements. There are no 

differences in the proportions of the responses be-

tween men and women, with the exception of one 

option (“You do not want to be exposed to evalua-

tion or to compete with peers”). This answer has 

been selected exclusively by women.

To the question of whether the current selec-

tion two-stage process seems appropriate, the 

Figure 2.6. Distribution of staff who have completed the survey and applied for internal promotion, indicating the 
number of times they have done so (left graph), as well as the number of times they did this until getting the promo-
tion (right-hand chart), differentiating women and men.

Figure 2.7. Distribution of the staff answering the survey and applied for internal promotion, indicating the number 
of times they have passed to the 2nd stage, differentiating between women and men (left). Distribution of staff who 
have replied that they have passed the 2nd stage in the selection process, indicating whether they passed it or not, 
differentiating between women and men (right).
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majority of men and women answer NO (49%), 

while 35% answer YES, and 16% do not know do 

not answer. There are no differences in the opi-

nion of either sex (χ2
2= 0.25, P = 0.88) (Fig. 2.8, gra-

ph on the left). Overall, among those who have 

an opinion, 59% think it is inappropriate and 41% 

think it is appropriate. The difference between yes 

and no, regardless of sex, is not significant (χ2
1= 

0.14, P = 0.71). Likewise, the evaluation score sys-

tem is clear for more than one third of the respon-

dents and are not clear for another third, without 

significant differences between sexes conside-

ring all three categories (χ2
2= 0.22, P = 0.90) (Fig. 

2.8, graph on the right).

   

Regarding the opinion of ease in preparing do-

cumentation, although the majority response 

among men is YES, while there is no majority res-

ponse among women (Fig. 2.9), the number of 

those who think it is easy, and the number of tho-

se who think it is not, is statistically indistinguisha-

ble (χ2
1= 1.18, P = 0.27). The differences according to 

sex, therefore, are not significant (χ2
1= 2.37, P = 0.12).

Of those who answered YES to the question 

of whether they have participated promotion 

panels (27.8%), all of them answered negatively 

to the question of whether they have observed 

gender biases in the panels (Fig. 2.10). With res-

pect to the question of whether, as a candida-

te, he/she appreciated gender biases in the pro-

cess or in the questions/comments of the panel 

during the second stage of the selection pro-

cess, there are some positive answers, although 

most answered NO. The fact that there are positi-

ve responses, even if they are in a minority, should 

be monitored and more work should be done. 

Unawareness of the existence of unconscious/hi-

dden biases and their importance always negati-

vely affect women.

Finally, a majority of 75% say they do NOT know 

the evaluations of the panels regarding their can-

didacy for internal promotion (Fig. 2.11), while 60 

per cent say they are difficult to access. There are 

no differences between women and men in their 

consideration of the degree of difficulty to access 

Figure 2.8. Opinion of the staff who answered the survey regarding the current two-stage selection process (graph on 
the left), and the clarity or not of the score system used in the selection (graph on the right), differentiating women 
and men.
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Figure 2.9. Opinion of the staff answering the survey in relation to whether or not it is easy for them to prepare the 
necessary documentation to apply for the internal promotion process, differentiating women and men.

Figure 2.10. Proportion of staff answering the survey in relation to having been aware of gender biases on the promo-
tion panels in which they have participated, differentiating women from men.
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evaluations (χ2
1= 0.01, P = 0.99). Of the few peo-

ple who know their assessment, half agree with it 

and the other half do not (χ2
1= 0, P = 1); the number 

of responses is too low to compare whether there 

is a gender effect.

2.2.3. Results Block 3

The first question in this block sought to ob-

tain the opinions that described the experien-

ces during the internal promotion of the respon-

dents. Regarding the question of whether men 

and women are valued equally on equal merits 

(Fig. 2.12), there is a very significant difference of 

opinion between men and women (χ2
1= 13.96, P 

< 0.001). Most men think that they value them-

selves equally, while women's opinions are mo-

re dispersed between equal and more favou-

rable to men. None of the women answering 

the survey believes that women are valued be-

tter, while a small number of men (6 per cent of 

those who have answered this question) belie-

ve that they are.

There is also a significant difference in percep-

tion between men and women regarding the vi-

sibility of scientific achievements (χ2
1= 34.37, P < 

0.001). Most men believe that visibility is equal 

for women's and men's achievements, while 

most women believe that there is greater visi-

bility of men's achievements (Fig. 2.13). No wo-

man believes that there is greater visibility of 

Figure 2.11. Proportion of women and men among the staff answering the survey stating whether they know, or do not 
know, the evaluations that the panels have made of their curriculum in the selection process for internal promotion.
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Figure 2.12. Opinion of the staff answering the survey (differentiating between women and men) in relation to whether 
they consider that, with equal merits, when evaluating a curriculum: it is valued equally for M (men) and W (women), it is 
valued more favourably for women, it is valued more favourably for men, or DK/NA (do not know / do not answer).

Figure 2.13. Opinion of the staff who have answered the survey (differentiating women and men) in relation to whe-
ther they consider that the visibility of scientific achievements: is the same for M (men) and W (women), those of 
women are more visible, more those of men, or they do not know/do not answer.
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women's achievements, while a small number 

of men believe that there is.

Regarding perceptions about the existence of 

greater social pressure to achieve promotion in 

the scientific career (Fig. 2.14), there is also a sta-

tistically significant difference between the opi-

nions of men and women (χ2
2= 8.91, P = 0.0028). 

Most men think that social pressure is equal for 

men and women, while most women think that it 

is greater for men. In this case, there is a small but 

similar proportion of men and women who feel 

that social pressure is greater for women.

The second question in this block was inten-

ded to ascertain the opinion of respondents on 

the possible causes that affect the fact that, in NR, 

there is such a strikingly low proportion of wo-

men at the highest categories of the scientific ca-

reer. With respect to the referents of those who 

are available in the field of NR research, both 

women and men believe, mainly, that there are 

more male referents (Fig. 2.15).

Among the women, the answer is clearly 

that the referents are mostly men (Fig.2.15), but 

among men, the referents are either men, or they 

are men and women equally, but with hardly any 

difference between these categories. In addition, 

there is a small proportion of women and men 

who believe that the referents are mostly wo-

men. Thus, again, there are statistically signifi-

Figure 2.14. Opinion of NR staff researchers answering the survey (differentiating women and men), in relation 
to the social pressure they perceive to attain promotion in their work. From left to right: equal for M (men) and 
W (women), higher for women, higher for men, or do not know/do not answer.
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Figure 2.15. Opinion of the NR research staff answering the survey (differentiating women and men) in relation to the 
referents of those who are available in the field of research in NR. From left to right: both W (women) and M (men), 
more women, more men, and do not know/do not answer.

Figure 2.16. Opinion of the staff answering survey (differentiating between women and men), in relation to whether 
they observe sexist behaviours in their field of work. These affect: both W (women) and M (men), mostly women, 
mostly men, or do not know/do not answer.
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cant differences in perception between sexes (χ2
1 

= 8.91, P = 0.0028).

In relation to whether they observe sexist beha-

viour in the workplace and whether these affect 

men more than women, the differences of opinion 

are significant (χ2
1= 8.08, P = 0.0045). Most men do 

not know / do not answer, while most women fe-

el that they affect women more (Fig. 2.16). Among 

those who believe that they affect both women and 

men, there is a significant majority of men.

On the question of whether the research career 

is affected by leave to care for children and de-

pendents, the answers are similar between men 

and women. The majority, both men and wo-

men, believe that this circumstance affects wo-

men more than men (Fig. 2.17, graph on the left).

Likewise, regarding whether it negatively 

affects those who exercise the role of care-giver, 

the answer is again a majority, both among men 

and among women, which affects women more 

because they take on the role of carers to a greater 

extent. In any case, the proportion of women who 

think so is higher than that of men, because a quar-

ter of men think that the need to exercise the role 

of caregiver is the same for men as for women and 

that it affects both of them (Fig. 2.17, graph on the 

right). The difference in perception between men 

and women is very significant (χ2
1= 11.27, P < 0.001).

2.3. Survey Conclusions

The main conclusions that can be drawn from 

the survey carried out, and described in the pre-

vious section, are:

1.- In relation to the characteristics of the parti-

cipants (Block 1):

1.1. 31.6% of staff researchers from the NR sub-area 

answered the survey. Proportionally, they have 

participated less in the field of Marine Sciences 

than in the field of Earth Sciences and the Biolo-

gy of Terrestrial Organisms and Systems.

Figure 2.17. The opinion of the staff answering the survey (differentiating between women and men) in relation 
to whether a research career is affected: equal for women and men, more women, more than men, or do not 
know/do not answer, in relationship to taking leave related to care (left graph) and/or the role of caregiver (ri-
ght-hand chart).
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1.2. Women's participation is higher than men's 

and in proportion to their number, at all cate-

gories, with women's participation increasing 

as they move up the category scale. More than 

50 per cent of female staff members have parti-

cipated in the survey, while just over 20 per cent 

of men participated. Thus the results represent 

the opinion of women better, and to a lesser ex-

tent that of men. 

1.3. Although the percentage of overall partici-

pation does not differ from those usually obtai-

ned in this type of surveys, in our case, the low 

number of people who make up the results in 

some of the answers with several options, pre-

vents us from obtaining statistically significant 

values.

1.4. Most of the researchers responding to the 

survey have been at the CSIC for more than 

10 years, and also most have been in their pre-

sent category for more than 10 years. This len-

gthy time that staff remain in the same ca-

tegory seems to highlight the shortcomings 

in the promotion mechanisms, especially for 

women.

2.- In relation to the internal promotion process 

at the CSIC (Block 2):

2.1. There are no significant gender-related diffe-

rences in those who have applied for promotion, 

in any of the three specialities (Fig. 2.5).

2.2. Most of the researchers responding to the 

survey (59%) have applied for promotion and of 

these, 92% have done so twice or more. Among 

the men stand out those who answered that 

they have applied for promotion 4 or more ti-

mes, being double that in the other sections. 

The fact that a large majority of those who res-

pond that they have applied 4 or more times 

are men could indicate a greater perseveran-

ce and/or greater participation of researchers 

compared to women researchers.

2.3. 76% of the researchers who have been pro-

moted have had to apply 2 or more times. If we 

combine the results of those who have applied 

for promotion and the totals who have been 

promoted (Fig. 2.6), it follows that 73 per cent of 

men have promoted, while only 55 per cent of 

women have been promoted.

2.4. A higher percentage of men, 60% compa-

red to 40% of women, have ever moved on to 

the second stage of the selection process.

2.5. All staff who have participated on promo-

tion panels (27.8%) respond negatively to the 

question of whether they have observed gen-

der biases in the same. There have been so-

me positive responses regarding the assess-

ment of gender biases in the promotion pa-

nel's questions. An issue that, although a mi-

nority, should be monitored and more work 

should be done in this respect. Lack of awa-

reness of the existence of unconscious/hidden 

biases and their importance always negatively 

affect women.

2.6. Of respondents, 69% answered with a si-

milar proportion of men and women, that 

when they apply for promotion they do so 
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because they believe they have suff icient 

merit, as should be expected in a system ba-

sed on meritocracy.

2.7. The current promotion process is not per-

ceived as adequate. In particular, 59% of res-

pondents believe that the two-stage process is 

not adequate. 

3.- In relation to aspects that may influence in-

ternal promotion and therefore the develop-

ment of the scientific career (Block 3):

There are significant differences in the responses 

of men and women on what issues affect promotion:

3.1. The majority of men are of the opinion that, 

on equal merits, men are valued equally with 

women, while women have opinions that are 

more varied between "equal" and "more favou-

rable to men". None of the women answering 

the survey believe that women are valued bet-

ter, while a small number of men (6 per cent of 

those who have answered this question) belie-

ve that women are.

3.2. The majority opinion of men is that the 

pressure to be promoted is equal for men and 

women, while the opinion of women is that the 

pressure is greater for men.

3.3. For most women the referents are men, 

while for quite a few men the referents are bo-

th women and men.

3.4. The majority, both men and women, be-

lieve that the research career is affected by ta-

king leave to care for children and dependents, 

and that this circumstance affects women mo-

re than men (Fig. 2.17, graph on the left). Likewi-

se, regarding whether it negatively affects those 

who exercise the role of caregiver, the answer is 

again a majority, both among men and among 

women, stating it affects women more because 

they take on the role of carers to a greater extent.

3.5. With regard to sexist behaviour at work, 

most women feel that it affects women more, 

while most men do not know or answer.

 3.6. There is equality between men and wo-

men where the majority believe that women 

are more greatly affected by non-career issues, 

such as caregiving.

2.4 Other feedback on the Survey
 

The survey has been well received by women 

researchers in the NR sub-area, and their high 

participation would indicate that they percei-

ve GCI as a relevant issue for them. It would be 

worth investigating whether the low participa-

tion of men is due to the fact that they consider 

that the GCI does not affect them and, therefo-

re, they disassociate themselves from the asso-

ciated problems.

There seems to be a general opinion on the 

need to modify the selection process, with many 

references to simplifying and reducing it, elimina-

ting the last modification in which a second fa-

ce-to-face exercise was included. It implies a grea-

ter dedication of economic and human resour-

ces by both parties, candidates and panel mem-
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bers. Its elimination could facilitate and increase 

the participation of researchers (probably from all 

areas, sub-areas and specialities in the CSIC).

 There have been some positive responses re-

garding the assessment of gender biases in the 

promotion panel's questions. As mentioned abo-

ve, this issue should be monitored and further wor-

ked on, despite the relatively few positive respon-

ses. Lack of awareness of the existence of uncons-

cious/hidden biases and their importance always 

negatively affect women.

Regarding whether gender biases are the cause 

of the GCI, the survey results were not statistically 

significant. It has been important to detect diffe-

rences in opinion in the perceptions about the re-

search career of men and women.

On the possible causes for the GCI, the answers 

are not sufficient for statistical analysis to detect 

gender biases in the screening process. Althou-

gh the sample did detect differences between 

men and women in their perceptions of the re-

search career, which indicates that these diffe-

rences are marked and a small sample is enou-

gh to detect them. In order to have more relia-

ble conclusions, in future surveys it would be 

essential to increase the number of men par-

ticipating in the survey so that the survey really 

represents the opinion of the majority of the re-

search staff. Clearly, this sub-area has a very clear 

specificity in relation to the type of work that is 

carried out, with field campaigns or long-term 

oceanographic expeditions that can negatively 

affect women because of their greater dedica-

tion to caregiving and conciliation tasks. This tra-

de-off should be evaluated and avoided as much 

as possible. At the same time, comparative sur-

veys should be conducted in other areas to un-

derstand the peculiarities of NR and propose 

effective corrective measures.
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“Gender equality implies that the interests, 

needs and priorities of both women and men 

are taken into account, recognizing the diversi-

ty of different groups of women and men. Gen-

der equality is not a women's issue, but must 

concern and fully involve both men and wo-

men. Equality between women and men is seen 

as both a human rights issue and a precondi-

tion for people-centred sustainable develop-

ment” (European Institute for Gender Equality 

(EIGE); Ministry of Science and Innovation, OM-

CI: “Women Scientists in Figures 2021”). In addi-

tion,” Gender Equality" is included as Objective 5 

of the UN AGENDA 2030 for Sustainable Develo-

pment (SDG).

After this reflection, and considering both the 

personal data of the sub-area of Natural Resour-

ces and its historical evolution (or stagnation in 

proportion to the presence of women and men 

in all categories of the scientific career at the 

CSIC) in the last 20 years, as well as the results 

obtained in the survey, the Working Group has 

prepared this report proposes to the president 

of the CSIC, the following ten actions to reduce 

the persistent and elevated GCI existing in this 

sub-area:

I) Transversal action from the Presidency, Se-

cretary General, Vice-Secretary General for Hu-

man Resources, Vice-Presidency for Scientific 

and Technical Research and Coordination of 

the LIFE Global Area to publicize the existence 

of a glass ceiling in NR for women and the im-

portance of this problem for all research staff 

and for the CSIC itself. It is not a just women's 

issue or one that affects women alone.  

II) Include in all Strategic and Action Plans 

of the organization the objectives of gender 

equality and reduction of the glass ceiling. In 

particular, these objectives should be included 

in the coming CSIC Strategic Plans, the Areas of 

Knowledge, the ICUs, the PTIs and the Challen-

ges (White Papers 2030).

III) Considerably increase the rates of general 

promotion (more positions), considering that it 

is a proven fact that the fewer places there are, 

the less successful the promotion of women is. 

IV) Review the promotion procedure and sim-

plify it, eliminating the second stage of the se-

lection process, and make advances in the im-

plementation of other possibilities / initiatives, 

such as a qualification system similar to that 

existing in universities and other European ins-

titutions.

V) Prepare an explanatory video, about the 

CSIC, dealing with unconscious/hidden biases 

and the glass ceiling so that it can be seen by 

all promotion panel members (free access / in-

ternal promotion), Research institutes, PTIs, etc.

VI) Promote the creation of Diversity, Inclusion 

and Gender Commissions/Units in all ICUs, es-

pecially in the centres with the largest GCI (the 

large centres).

VII) Design a medium/long-term Plan (for 

about 5-10 years) on "Parity, Diversity and In-

clusion" as a transversal strategic objective of 

the CSIC. Specific proposals of “positive reinfor-

cement” could be drawn up for those centres 

3. Proposals and suggestions of the Working Group
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that incorporate and promote more women: 

the more points in the JAE calls, infrastructure, 

awards for the achievement of objectives, etc... 

The CSIC cannot change the rules and laws of 

the General State Administration, but it could 

“reward” centres and groups that promote mo-

re women in areas or sub-areas where they are 

in a clear minority.

VIII) Remind the CSIC promotion panels for in-

ternal and open-access to SS in NR that one of 

the goals of the CSIC is to increase the incor-

poration of female researchers and their pro-

motion, with the common objective of approa-

ching parity and achieving equality.

IX) To include in the evaluation of the CV of fe-

male researchers of the sub-area a section in 

which their participation in promotion panels 

and contracts is considered “positive reinfor-

cement”, as well as in internal commissions of 

their centres, ICUs and central CSIC aimed at 

the proper functioning of the Agency Given 

the extremely minority proportion of women 

in the sub-area, their attendance and parti-

cipation in this type of activity is significantly 

higher than that of men and implies a much 

greater commitment to be able to comply wi-

th the Organic Law on Equality of 23 March 

2007. 

X) Prioritize those open positions for RS and RP 

in which the proposals of the ICUs include pro-

files of women and equal lists.

Given that, this study highlights a problem that 

is worsening over time, it is absolutely necessary 

to implement these measures or actions imme-

diately, so that the CSIC exemplifies, once again, 

its commitment to gender equality and tries to 

reverse an anomalous trend that goes against 

current European recommendations.
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Statistics

Chi-square χ², Student's t, and additive genera-

lized models (GAM) have been used in this report.

The χ² test is a test that analyses the discrepancy 

between an observed distribution and a theoretical 

one (χ2 goodness of fit), or verifies the independen-

ce of two distributions (χ2 contingency). The hypo-

thesis tested in the test is the null hypothesis (there 

is no discrepancy between distributions).

The formula is as follows:

Oij = observed frequency of cell in column j and row i; Eij = 
expected frequency of cell in column j and row i (Eij= Sum 
observed values row i x Sum observed values column j / 
Total of all cells).

The higher the value of χ2, the less likely it is that 

the null hypothesis (which assumes the equali-

ty between the two distributions) is correct. Simi-

larly, the closer the chi-squared value approaches 

zero, the closer both distributions are.

The P-value (or P-value) is defined as the pro-

bability that a calculated statistical value is pos-

sible given a certain null hypothesis. The P-value 

helps differentiate results that are random from 

results that are statistically significant. Next to the 

value of χ2 and P, degrees of freedom, which are 

the product of the number of rows minus one per 

the number of columns minus one. 

The Student's t-test  used in this study (inde-

pendent sample t-test) is used to check whether 

the means of two variables (populations), with a 

Gaussian distribution, are equal. The degrees of 

freedom used in this test correspond to the sam-

ple size minus 1, and the meaning of the P value is 

the same as in the previous test.

The Student's t-test has also been used to check 

whether the slope of a linear regression differed 

The Glass Ceiling Index (GCI) is a relative va-

lue that is calculated by comparing the propor-

tion of women in the three research categories, 

with the proportion of women in the highest ca-

tegory.  An index of 1 would indicate that there 

is no inequality, whereas an index greater than 1 

indicates the existence of a glass ceiling for wo-

men scientists.

The formula is as follows: 

ANNEX I. Meaning of equations and concepts

SS: Senior Scientist. RS: Research Scientist. RP: Research Professor
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statistically from zero. In this case, the degrees of 

freedom correspond to the number of data mi-

nus the number of parameters estimated in the 

regression.

Additive generalized models (GAM) are mo-

dels that identify nonlinear, e.g. curvilinear rela-

tionships between a response variable (in our ca-

se the number of researchers) and one or more 

explanatory variables (in our case the 20-year se-

ries). These models require assuming that the res-

ponse variable follows a certain distribution, and 

for count variables, i.e., the number of researchers, 

a Poisson distribution has been used.
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