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Abstract. Women in the Astronomy and STEM fields face systemic inequalities throughout their ca-
reers. Raising awareness, supported by detailed statistical data, represents the initial step toward closely
monitoring hurdles in career progress and addressing underlying barriers to workplace equality. This, in
turn, contributes to rectifying gender imbalances in STEM careers. The International Astronomical Union
Women in Astronomy (IAU WiA) working group, a part of the IAU Executive Committee, is dedicated
to increasing awareness of the status of women in Astronomy and supporting the aspirations of female as-
tronomers globally. Its mission includes taking concrete actions to advance equal opportunities for both
women and men in the field of astronomy. In August 2021, the IAU WiA Working Group established a
new organizing committee, unveiling a comprehensive four-point plan. This plan aims to strengthen various
aspects of the group’s mission, encompassing: (i) Awareness Sustainability: Achieved through surveys and
data collection, (ii) Training and Skill Building: Focused on professional development, (iii) Fundraising: To
support key initiatives, and (iv) Communication: Dissemination of results through conferences, WG Maga-
zines, newsletters, and more. This publication provides an overview of focused surveys that illuminate the
factors influencing the careers of women in Astronomy, with a particular focus on the careers of mothers.
It highlights the lack of inclusive policies, equal opportunities, and funding support for women researchers
in the field. Finally, we summarize the specific initiatives undertaken by the IAU WiA Working Group to
advance inclusivity and equal opportunities in Astronomy.
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1 Introduction

Worldwide, women researchers in the field of Astronomy face significant underrepresentation. Factors con-
tributing to this situation include a lack of strong support for job applications, fewer opportunities, reduced
participation in peer reviews for journals and funding proposals, fewer invitations to give colloquia compared to
their counterparts at prestigious universities and in leadership roles on decision-making committees, caregiving,
and family responsibilities (Piccialli et al. 2020). To address the gender imbalances at every career stage and
promote international efforts to support women’s careers in astronomy, the IAU Executive Committee (EC)
established the Working Group for Women in Astronomy (IAU WiA) in 2003 (Cesarsky & Walker 2010). Over
the past two decades, the WiA WG has organized various activities and events at IAU General Assemblies,
including Women’s Luncheons, Students Mentoring Sessions, and Special Talks, to raise awareness about the
lack of inclusivity and equal opportunity women astronomers encounter in this field (Primas 2018; Norman
2021). Despite these efforts, the representation of women in the astronomy community has only marginally in-
creased, and significant gender disparities persist in many parts of the world. To better understand the current
status of women in astronomy, the acting IAU WiA WG conducted statistics of current IAU members data
available at https://www.iau.org/public/themes/member_statistics/. The aim was to gather statistical
information and show the current status of the representation of women in the field of astronomy worldwide
(Pandey-Pommier et al. 2021).

Fig. 1. IAU members and participants of WiA WG, adapted from (Pandey-Pommier et al. 2021)

The statistical analysis results shown in Figure 1 revealed that the IAU has less than < 21% female mem-
bership among its 12,000 total members, with fewer than < 1.6% actively participating in the WiA WG.
Furthermore, only 29 countries have women actively participating in research activities, comprising ≤ 21% of
the total researchers in each country. Among these 29 countries, 18 are located in the European Union, while the
remaining 11 are distributed across the Americas (4), Asia(4), Africa(1), Oceania(1), and the Middle East(1).
These findings underscore the minimal participation of the overall astronomy community members to achieve
gender balance within the field as well as the low global representation of women in astronomy, leading to a
biased and discriminatory working environment.

https://www.iau.org/public/themes/member_statistics/
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2 Survey data and observation

To identify the critical factors influencing the underrepresentation and careers of women in Astronomy, raise
awareness about the current working conditions for women astronomers, and emphasize the imperative need for
global efforts to achieve inclusivity and gender balance in this field, M. Pommier conducted a comprehensive
survey titled ’Working Conditions for Women in Astronomy’, spanning over three years, beginning in 2019. This
survey aimed to identify various factors, their proportions, and their impact on the representation of women in
Astronomy (Pandey-Pommier et al. 2021). In this proceeding paper, we delve into the results obtained from
this survey. The sections are organized as follows: Section 3.1 presents the findings on factors affecting the
career growth of women astronomers, followed by Section 3.2, which discusses the 4-point action plan initiated
by the IAU WiA WG to advance skill development and equal opportunity possibilities. Finally, in Section 4,
we engage in a discussion about the changes in policies needed to support the career development of women in
astronomy.

3 Results

A total of 750 participants from 58 countries took part in this survey, with more than ≥ 60% of the respondents
hailing from EU countries, followed by Americas(∼ 19%), Oceania(∼ 13%), Asia(∼ 4.5%), Africa(∼ 2.5%), and
the Middle East(∼ 1%).

3.1 Factors affecting the career of women in Astronomy

Several factors have a significant impact on the careers of women in Astronomy, as illustrated in 2 with the
most crucial:

• Family and Caregiving Responsibilities: related to caring for children and elderly family members.

• Bias Against Women Applicants, Especially Mothers: Discriminatory biases such as underpaid/unpaid
contracts can affect the careers of women, particularly those who are mothers, during the application
process.

• Social Stereotypes: Gender, marital status, race, and origin can lead to harmful social stereotypes that
hinder career progression.

• Discrimination and Bullying: Discriminatory and bullying behaviors, both from older and younger col-
leagues, create hostile work environments.

• Lack of Funds, Role Models, and Support for Job Applications: Women applicants, especially mothers,
often face challenges in securing necessary funding and workplace support leading to extended decades of
fixed-term positions, that may be unethical working condition

• Unethical Work Evaluation: Unfair work evaluations may result in projects of non-permanent female
members systematically being taken over by permanent members or given to younger male colleagues
without consent.

• Lack of Family Support, Especially for Mothers: A lack of family support, particularly for mothers, can
impact their ability to balance work and caregiving responsibilities.

• Sexual and Mental Harassment: Both older and younger colleagues can engage in sexual and mental
harassment, further hindering career advancement.

The findings of this survey have identified eight crucial factors that significantly impact the careers of women
astronomers at every stage, with all of these factors predominantly affecting the careers of mothers in this field
while mostly 3 affect the careers of all (including women with no family responsibilities) the women in astronomy.
This leads to a systematic leaky pipeline effect in the career of women in Astronomy leading to
underrepresentation and gender imbalance in this field. It is thus imperative to urge policymakers to
formulate inclusive policies to address these long-standing issues faced by women, particularly the challenges
encountered by mothers, in academia. As of now the situation of mothers is poorly/inadequately addressed
in hiring and evaluation committees policies. Consequently, this study underscores the urgent need for global
efforts and increased awareness to achieve gender balance in the field of Astronomy and to collaborate with
large international organizations dedicated to supporting women in STEM. (Pandey-Pommier et al. 2021).
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Fig. 2. Survey Results on factors affecting Women’s Career in Astronomy and STEM fields, adapted from (Pandey-

Pommier et al. 2021)

3.2 Activities initiated by the IAU WiA WG

Taking into account the marginalized and reduced job prospects for women in Astronomy, the Organizing
Committee of the IAUWiAWG initiated a four-point action plan to advance the careers of women in Astronomy,
(ref. IAU WiA WG newsletters)- https://sites.google.com/view/iau-women-in-astronomy/home/
iau-wia-ensemble-magazine-newsletter?authuser=2, by creating:

• Awareness and Sustainability- This involves conducting surveys on the working conditions of women
researchers, collecting statistical data from around the world, and highlighting gender balance issues within
the IAU and the global astronomical community. Survey results are regularly featured in WG ENSEMBLE
Magazine and annual reports, fostering a self-supporting and sustainable community(Pandey-Pommier
2022).

• Training and Skill Building- The focus here is on developing resources, gathering materials from other
IAU offices, and conducting regular training programs to enhance the skills and professional development
of female researchers worldwide(Hasan et al. 2022).

• Fundraising- This component aims to raise funds and offer financial support to women researchers at
critical stages in their careers.

• Communication and Dissemination- This involves promoting the participation of women researchers world-
wide by establishing communication channels on social media and organizing regular seminar series. These

https://sites.google.com/view/iau-women-in-astronomy/home/iau-wia-ensemble-magazine-newsletter?authuser=2
https://sites.google.com/view/iau-women-in-astronomy/home/iau-wia-ensemble-magazine-newsletter?authuser=2
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seminars feature experts, both permanent and non-permanent female and male members (supporting ca-
reers of women in Astronomy), from a geographically diverse team with varying levels of experience
(Pandey-Pommier 2022).

We have received global appreciation and support for these initiatives and ongoing activities from both per-
manent and non-permanent members of the worldwide community. Nevertheless, securing long-term funding is
essential to sustain and further our efforts in promoting gender balance and ensuring healthy working conditions
in the fields of astronomy and STEM.

4 Discussion and Future Prospects on Inclusivity and Equal Opportunities for Women in Astronomy

This study underscores the current working conditions of women in Astronomy worldwide which are affected
by a lack of inclusive and equal opportunity work environment. The primary findings of our research are as
follows:

• Marginalized representation of women astronomers (especially mothers) at the global level within the IAU
membership and individual countries.

• Identification of eight major factors affecting the careers of women in Astronomy: maternity/family
responsibilities, bias, stereotypes, discrimination/bullying, lack of funding, suppression of work, lack of
support, and sexual/mental harassment. While all eight factors impact the careers of mothers, mainly
three affect the careers of women without family and childcare responsibilities.

• Recognition of the challenges in addressing the ”leaky pipeline effect” within research fields, highlighting
the absence of proper policies to date. There is an urgent need for comprehensive policies to combat this
long-standing issue, which contributes to gender imbalance in the field.

• A call for key policymakers, including funding agencies, universities/research organizations, and peer-
reviewed journals, to implement inclusive and equal opportunity policies and criteria within their decision-
making, hiring, and evaluation committees. These committees should comprise gender-balanced and
diverse team members to comprehensively combat the ”leaky pipeline effect ” and other factors impacting
women’s careers in research. Particular attention needs to be paid to the situation of mothers who are
working under reduced and non-inclusive opportunities or prolonged fixed-term contracts under unfair
working conditions for several decades.

We gratefully acknowledge the support of the Indo-French Centre for the Promotion of Advanced Research (Centre Franco-Indien
pour la Promotion de la Recherche Avancee) under project 6504-3.
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