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Astronomy

Talk & Discussion
by Maria Jose Rain 
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• She/her/Ella
• Latina
• Chilean accent
• I'm of 

Mapuche  heritage
• Outdoor activities
• Coffee, wine and beer

8va region, Curanilahue
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• ESO Fellow
• Duties in Paranal UT12
• IS2 of FLAMES
• IF of FORS2

Very large telescope (VLT) - Paranal
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ACTIVIST
• Fellow representative of the EDI 

committee 
• Member of DCP group
• Chair EquiTea meetings

SCIENTIST:
• Stellar astrophysics, oddities of 

stars in open clusters
• First generation PhD student

Santiago de Chile



  

I'm not an EDI expert

Not free of biases

Latino/Chilean
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DIVERSITY
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• Diversity simply describes the many 
ways in which people differ from 
one another. 

•   Recognizes that everyone is unique, 
and that each person may have 
different personal needs, values and 
beliefs (CIPD, 2017; Diversity Best Practices, 2009)
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Chilean astronomical Community
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According to gender identity, 94.2% self-identify 
with usual categories of 

Gender identity

10

SOCHIAS, J. Carballo Bello 2023

Sex
From the survey respondents (n=470)



Chilean astronomical Community
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In terms of ethnicity, the 
respondents self-identify, 
mainly, as 

• “Latin” (78%), followed by 
• 12% of “European”

Ethnicity and Nationality

11

SOCHIAS, J. Carballo Bello 2023

N=470



Chilean astronomical Community
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Ethnicity and Nationality

12

SOCHIAS, J. Carballo Bello 2023

The main nationalities are 
as follows: 
Chile (75.5%), Italy (3.8%), 
Brazil (2.6%), Spain 
(2.3%), Germany (1.7%), 
Argentina (1.7 %), United 
Kingdom (1.5%), United 
States (1.3%), France 
(1.3%) and Venezuela 
(1.3%).



Chilean astronomical Community
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Disability
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SOCHIAS, J. Carballo Bello 2023



Chilean astronomical Community
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Underrepresented groups
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SOCHIAS, J. Carballo Bello 2023

Within the SOCHIAS community, there is less 
identification with some underrepresented groups 
compared to the general population, but in other 
cases is higher. Among the groups in which there is 
lower representation 
• are women with 40% in SOCHIAS (vs. 51% of the 

general population
• Indigenous people with 5% of identification (vs. 

12,8%)
• and disabled people with 2% (vs. 5.8% mild or 

moderate disability, and 7.2% severe) 
On the contrary, the group with the higher 
representation 
• is the LGBT+ community with 15% vs. 8% present in 

society – according to the IPSOS survey, 2023



Chilean astronomical Community
SOCHIAS, J. Carballo Bello 2023
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n=385

Would you say that you belong to any of the following groups considered underrepresented 
in the scientific community? (multiple)

Among people who self-identify 
with the LGBT+ community, 46% 
are undergraduate students. 
Those who self-identify with an 
indigenous tribe are 
postgraduate students. For 
disability, the administrative and 
professional staff from 
Observatories are the prominent 
one. Academics are predominant 
in those groups of people who do 
not feel they belong to any 
underrepresented group or who 
prefer not to answer.
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Equ(al)ity



 

Equality Equity

VS
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Equality

• All people have the same 
rights, opportunities, and 
access to resources

• Goal: absence of 
discrimination
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Equity

• Recognizes that people may 
start from different positions, 
and may require different 
levels of support to achieve 
the same outcomes

• Goal: Create a just and 
inclusive society
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Equity vs Equality

General examples: 

• Equal healthcare

• Equal access to education

• Equal pay for equal work
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Equity vs Equality

General examples: 

• Equal healthcare

• Equal access to education

• Equal pay for equal work

Equity examples in Astronomy: 

• Equal access to telescopes and 
observing time

• Representation in leadership roles

• Culturally relevant outreach programs
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Equity vs Equality: Example language barrier Amano et al. 2023
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INCLUSION
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• Inclusion refers to the intentional effort to value 
people’s differences and enable everyone to 
perform to their full potential no matter their 
background, identity, or circumstances

• Aim at creating an inclusive working 
environment, that is, one in which everyone feels 
that they belong, and that their contribution 
matters.
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Chilean astronomical Community
SOCHIAS, J. Carballo Bello 2023

Discrimination in Astronomy:
Have you perceived that someone from your work environment has been discriminated for 
any of following reasons?

Man have reported feeling less 
discrimination. 
In general, the main reason of 
discrimination is related to 
Sex/Gender which affects women 
and those who do not want to 
answer because of their sex. 
In the same way, for those who do 
not disclose their sex, they 
experience other types of 
discrimination, such as that based 
on sexual orientation or cultural 
differences.
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Chilean astronomical Community
SOCHIAS, J. Carballo Bello 2023

Discrimination in Astronomy:

30



Harvard law school of 1953

31
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DIVERSITYEQUITY INCLUSION

• All the ways in which 
people differ

• Fair treatment, access, 
opportunity and 
advancements for all 
people. One's 
identity cannot 
predict the outcome

• All variety of people 
have power, a voice, and 
a decision-making 
authority 

Definitions sources from cities from Portland office of equity and human rights, The independent Sector, and UC berkeley

So, what EDI stands for?
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All the ways in which 
people differ

Why EDI matter in Astronomy?

Creativity & 
innovation

Enhance 
productivity

Team work & 
Loyalty

Stronger 
publications



Why do they matter in Astronomy?
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Mamta Pommier 2018

IAU counts with nearly 12,000 members 
(professional astronomers and outreach 
members)

< 2800 female members (21.2%)

Creativity & innovation: Equitable 
access prevents talent loss (Pommier et el. 2018)

Why do they matter in Astronomy?

78.70%

21.20%

0.10%

IAU Total members

Male Female Gender Unknown
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98%

79%

75%

55%

2%

21%

25%

45%

0% 20% 40% 60% 80% 100%

Proffesor / Director

Permanent Researcher

Postdoc

Ph.D.

Gender Disparity in Astronomy

Male  Female
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PhD 5 yrs
55% M - 45% F

Permanent position 
Jr. Researcher 
8-10yrs
80% M - 20% F

Postdoc 6-17yrs or 
more
75% M - 25% F
(90% are not supported –
mostly mothers)

Sr. 
Researcher 
98% M - 
2% F

Leaky 
pipeline 
effect



Why do they matter in Astronomy?
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•Team Work and Loyalty: Global 
collaborations require diverse voices 
(Richard Freeman & Wei Huang 2014) *

International astronomical union (IAU) strategic plan 2020-2023. "Global nature of astronomy and the need to include diverse backgrounds to maximize scientific and societal benefits"*

La Silla School 2025 -  MJ Rain - Santiago, Chile
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Carolina Wagner and Koen Jonkers
Nature 550 (7674), 32-33, 2017
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The more money spent, 
the more the articles 
produced.

More government funds 
spent does not 
necessarily result in 
more citations



Why do they matter in Astronomy?
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•  Stronger publications: Broad 
perspectives lead to Better science 

Freeman, R. B., & Huang, W. (2014). Collaborations: Strength in diversity. Nature, 513(7518), 305. 
Page, S. E. (2007). The Difference: How the Power of Diversity Creates Better Groups, Firms, Schools, 
and Societies.
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Why do they matter in Astronomy?
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Enhance 
productivity: Inclusive 
Environments boost 
participation 



The preeminence of ethnic diversity in Scientific collaboration
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• 9 millions of papers, 6 millions 
of scientist

<C5
G> mean 5-year citation count

*diversity index <dx
G> where x E 

{ethnicity, academic age 
(experience), gender, discipline, 
affiliation}

La Silla School 2025 -  MJ Rain - Santiago, Chile

Bedoor K. AlShebli, Tala Rahwan & Wei Lee Woon
Nature Comm 9,  Article number 5163 (2018)



Simple exercise: Say the color of the 
word (Do not read the word)

QWERTY  UIOP ASDF  JKL  ZXCV

BNM<   1234   5678   2+2    ^&*(
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1a)  Say the color of the word 
(Do not read the word)

Pink    Green Cyan  Yellow Purple 
DarkGreen   Orange Gray Red    Lila  
Pink   Cyan  Red   Green   Orange
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1b)  Say the color of the word 
(Do not read the word)

Pumpkin    Grass Sky  Sunshine  
Flamingo Paranal   Night 

Comet  Pumpkin  Grass    Sunshine  
Sky   Paranal Flamingo  Night   Comet
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1c)  Say the color of the word 
(Do not read the word)

Green   Lila Purple  Sunshine  Flamingo 
Paranal   Night Comet  Pumpkin  Grass    
Sunshine  Sky   Paranal Flamingo  Night   

Comet
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Calculate # of correct responses 
per slide

1) Which slide had the most correct 
responses? Which slide had the fewest?

2) For the slide with the most errors, why do 
you think you made these errors?
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Unconscious
BIAS

WHAT IS IT?

Instinctively
Categorizing
People and things
Without being aware of it

In thinking guided by past 
experiences and mental 

preconditioning 

!
And they IMPACT us, 
our work and our 
relationships

DID YOU KNOW?
There are more 

than 150 
Types of bias

FLAW
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Stay on Top 
of Your 
Biases: Any 
patterns?
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1.

2.

3.

KNOW
THEM
WELL

RECOGNIZE
THAT
THEY EXIST

READ 
ABOUT 
THEM

Be mindful

IN YOUR WORDS 
and ACTIONS

CHALLENGE
ASSUMPTIONS
AND TRADITIONS

Attend to data and evidence

LOOK AT
PROBLEMS
AS A DIAMOND

WITH MULTIPLE FACETS

WITH ONLY TWO SIDES

And not as a coin

La Silla School 2025 -  MJ Rain - Santiago, Chile

THINK
CRITICALLY

TAKE A 
CONTRARY 
VIEW

Ask WHY And
Why not?
often

PRACTICE EMPHATY
Embrace diversity
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•  Fair distribution 
of resources 

(https://journals.aas.org/psj-policies/)

La Silla School 2025 -  MJ Rain - Santiago, Chile

What can we do? 

PUBLISH

PUBLISH
or

PERISH

PUBLISH
IN HIGH IMPACT 

JOURNALS
or

PERISH

PUBLISH
FREQUENTLY IN HIGH 

IMPACT JOURNALS
And maybe you wont

PERISH

https://journals.aas.org/psj-policies/


Peer review at @STScl and @ESO
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HST cycles 11-21 
(2001-2011)

Patat et al. 2016

La Silla School 2025 -  MJ Rain - Santiago, Chile

ESO P82-96
(2008-2015)

Reid et al. 2014 

Proposal success rates are calculated for HST Cycles 11 
through 21 as a function of the gender of the Principal 
Investigator (PI). In each cycle, proposals with male PIs 
have a higher success rate, with the disparity greatest for 
Cycles 12 and 18. Similar results found in ALMA, NRAO
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• Double-blind selection 
processes

o Reduces Subjectivity and Bias

o Promotes Objectivity and 
Fairness

o Encourages Openness and 
Transparency

o Improves efficiency

La Silla School 2025 -  MJ Rain - Santiago, Chile

Why do they matter in Astronomy?

https://www.eso.org/sci/observing/phase1/dual-anonymous-guidelines.html

https://www.eso.org/sci/observing/phase1/dual-anonymous-guidelines.html


HST after cycle 21 

Reid et al. 2020
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Reid et al. 2020HST after cycle 21 
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Selection processes: 
Challenges vs CV screening

• 60% more minorities 
selected for interview

• 125% more women selected 
for interview

La Silla School 2025 -  MJ Rain - Santiago, Chile

Why do they matter in Astronomy?



Why do they matter in Astronomy?

Open access 
to resources

•  selected for 
interview
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Individual best practices and how to be a 
good ally

What can we do?

62

1) Do not need to be an 
expert to deal with EDI in 
Astronomy
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2) Visible identities: 
Pay attention to whom you 
work with. Who is missing 
from your collaborations? 
What can you do to fill those 
gaps and engage with 
different people?

Individual best practices and how to 
be a good ally: What can we do?
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3) Encouraging success in 
others
Nominating individuals that 
you know deserve 
recognition is a great 
practice to make people feel 
like their work is making a 
difference and being 
acknowledged

64

Individual best practices and how to 
be a good ally: What can we do?

Amplify voices of scientists 
who are least likely to be 
heard
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4) Be careful with color

65

Individual best practices and how to 
be a good ally: What can we do?
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Ana Gonzalez-Barrera, 2019

About two-thirds of Hispanics with 
darker skin colors (64%) report they 
have experienced discrimination or 
been treated unfairly regularly or 
from time to time, compared with 
half of those with a lighter skin 
tone. These differences in 
experiences with discrimination 
hold even after controlling for 
characteristics such as gender, age, 
education and whether they were 
born in the U.S. or abroad.



5) Pay attention to hierarchy Mentoring other who 
are earlier in their career, either formally or informally.
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Individual best practices and how to 
be a good ally: What can we do?

"Mentorship is not always an 
equitable mechanism for 
knowledge transfer and 
partnership due to mentors 
historically choosing people "like 
themselves" to mentor "
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MENTORING
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6) Practice Self awareness 
consistently, Engagement with 
EDI initiatives
The "burden" of EDI often falls to 
those with a perceived greater 
interest, i.e. minority groups

69

Individual best practices and how to 
be a good ally

….....
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6) Watch your language
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Individual best practices and how to 
be a good ally

ciao

Hola

Hej!

Ola!

नम
स्ते

你好

Bonjour

Hallo

こんにちは 

Merhaba
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Individual best practices and how to 
be a good ally

7) Fill out demographic 
information, surveys, etc, 
when requested

Double check your data!

La Sill School 2025 -  MJ Rain - Santiago, Chilehttps://nap.nationalacademies.org/read/26141/chapter/1

https://nap.nationalacademies.org/read/26141/chapter/1


Supporting the individual
Supporting people means trusting people to do 
their job no matter their circumstances. 

• Family-friendly and flexible work policies 
(e.g., parental leave, remote work options, 
child-care support)

Be an empathetic leader: 
Organization leaders must feel emotionally and 
intellectually connected to the need and 
importance of belonging, it’s almost impossible 
for real change to happen.

72

Best practices in leadership, 
supervision and management
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EDI awareness to 
get a foundation of 
knowledge.

Unconscious bias 
training to make us 
aware

Mental Health first 
aid training to be 
there for (you) 
others when 
needed

Guidance for organizations and 
academic departments

74

Training

Unconscious 
bias
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2) Policy
Make sure your organization has robust 
and clearly worded policy around: 
Diversity, Bullying and Harassment, 
Parental leave, Flexible working, Mental 
Health and wellbeing, menopause (for 
example)

75

Guidance for organizations and 
academic departments
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3) Hiring, promotion and 
progression

Blind/anonymous applications where 
possible, and clearly defined criteria 
for both the applicant and the panel.

Can someone from the EDI 
committee sit on the panel? Are your 
panel a mix of different types of 
people who will bring differing 
outlooks and opinions?

In general any practice that reduces 
the overall stress during an interview 
situation is best practice for inclusion

76

Guidance for organizations and 
academic departments
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Get everyone involve! Who should carry 
this responsibility? 

• Reconsider candidates 
’requirements’

• Identify who else could represent 
minority perspectives. 

• Filling the positions through open 
calls.

• We should educate ourselves, be 
aware of our own biases, and 
include everyone in the process, 
training, and discussions.
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GRACIAS
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