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Introduction:  The planetary science workforce is 

not nearly as diverse as the society from which its 
membership is drawn and from which the majority of 
our funding comes.  The most recent survey (2011) of 
the planetary science workforce [1], showed that only 
25% of responding planetary scientists were women; 
while by ethnicity, while 87% were white, 7% were 
Asian, and 1% each Black and Hispanic.  The US pop-
ulation in 2010 was 51% women and 64% white, 13% 
Black, 16% Hispanic, and 5% Asian [2]. The curent 
planetary science workforce has an overrepresentation 
of men, particularly white and Asian men. 

Diversity and inclusiveness along gender, ethnicity, 
ability, sexual orientation, generational, and other axes 
is a business as well as a social imperative. Organiza-
tions that embrace diversity as a vehicle for approach-
ing complex  tasks  and  processes succeed in increas-
ing creativity and innovation, and diversity in leader-
ship positions encourages recruitment and retention of 
top talent [3-5].  

By 2050, demographics in the US will shift further, 
resulting in 47% whites, 29% Hispanic, 13% Black, 
and 9% Asian [6].  Hence, if no action is taken there 
will be a growing discrepancy between the representa-
tion of the US diverse communities in the planetary 
science workforce. 

Why diversity: Innovation: Diverse workforces 
are proven sites of innovative and interdisciplinary 
thinking. Places where invididuals come together from 
different backgrounds offer new solutions to intracta-
ble problems, leading to both technological and scien-
tific breakthroughs [7]. By contrast, places with high 
levels of homogeneity in their workforce are subject to 
groupthink and risk [8,9]. Investment towards evening 
the playing field for female scientists and scientists of 
color is an investment in NASA’s innovation.  

Funding:  The planetary science workforce survey 
showed that 72% of planetary science research is sup-
ported by US public research funds (NASA and NSF) 
[1].  Since funds are from the public, ensuring public 
support of our scientific endeavors is particularly im-
portant for planetary science.  As our workforce threat-
ens to become increasingly less diverse than the US 
population, it will become difficult for the US public to 
see themselves engaged in planetary science, and pub-
lic support will likely wane.  

Barriers to entry: In industries that pride them-
selves on meritocratic advancement, one might suggest 

that the best junior participants will rise like cream to 
the top. But the notion that well-qualified minorities 
fail to make it in science because they are not good 
candidates has been disproved by a barrage of socio-
logical studies of the sciences and technical domains. 

The role of culture: Being reminded of minority 
status negatively affects people's performance [10]. 
Also, minorities who attempt to take leadership roles 
acquire negative reputations because they are per-
ceived as deviant [11]. Experimental studies that 
change the name on a resume have shown the tremen-
dous effects of implicit bias at play in evaluation of 
female and minority candidates for promotion, support, 
or hiring [e.g. 12], more so during economic hard 
times [13]. Meanwhile, women who are judged “com-
petent” are typically held back in their careers instead 
of offered opportunities to advance [14] – or hold 
themselves back so as to remain in-line with gendered 
expectations [15]. 

Masculine work cultures can create self-fulfilling 
prophecies, where the right person for the technical or 
scientific job can only be white and male [16].  Peer 
networks and mentor relationships are also essential 
for the advancement of young scientists [17]; these 
relationships may arise naturally for certain young men 
with their senior colleagues but are unavailable to 
women and minorities.  

The role of demographics: In addition to cultural 
barriers, studies of organizations demonstrate that en-
vironments with fewer than 30% minorities are subject 
to devastating interpersonal dynamics that punish those 
same minority individuals for their participation. 15% 
or fewer minorities invokes a tokenist environment, 
where individuals are negatively impacted by their 
heightened visibility [18]. 

Demographics and measures of success:  Insuffi-
cient data exists to evaluate the impact of the situations 
described above in planetary science. Considering in-
volvement in a spacecraft mission as one possible 
measure of success as a planetary scientist, Rathbun et 
al. [19,20] determined the percentage of women partic-
ipating in the original science teams of 26 NASA ro-
botic missions over a 41-year period.  They found that 
since 2001 the participation of women has remained 
constant at about 15%, substantially less than the over-
all percentage of women planetary scientists, dramati-
cally different from the US population, and more likely 
to trigger poor outcomes.  Rathbun et al. were unable 
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to quantitatively study the number of scientists of color 
on spacecraft teams, but concluded that the number 
remains very low. 

Suggestions for equity: The above data suggest 
that there are barriers in place within planetary science 
which prevent equal participation from certain groups. 

Step 1: Determine who is currently affected by the 
barriers.  The demographic data indicate that white 
women and people of color are not only finding barri-
ers to entering planetary science, but, once participat-
ing, they are finding barriers to funding success and 
inclusion on teams.  We do not know which structural 
factors are at play, nor which determine how other 
groups are affected, i.e. those with minority statuses 
such as sexual orientation and disability. 

NASA has recently begun to collect data on de-
mographics information for people submitting research 
applications through the NSPIRES system. This is a 
welcome change, but data collection is only the first 
step to understanding the problem. NASA must fund 
analysis of these data and distribution of the results. 
Studies to address this issue must start immediately to 
enable positive impacts through 2050. 

Step 2: Determine the nature of the barriers.  The 
AAS Committee on the Status of Women in Astrono-
my conducted a survey on workplace climate and 
found that 8% of respondents had been harassed be-
cause of their race, 5% for sexual orientation, and 32% 
because of their gender [21], indicating that harass-
ment is one barrier to success in planetary science. 

Step 3: Invoke policies to remove barriers.  Data 
will help to establish which issues are at play.  But 
policy changes can yield immediate effects.  For in-
stance, the AAS recently released a statement encour-
aging universities to limit the use of Physics GRE 
scores in graduate admissions in the astronomical sci-
ences after studies demonstrated that the GRE scores 
were not correlated with success but were correlated 
with demographic information [22].  Such policy 
change is expected to have an important effect on their 
community. 

An implementable policy that could be enacted 
immediately would be to use more participating scien-
tist programs on spacecraft missions, since those pro-
grams have a greater participation of women than the 
originally selected teams [20]. Mentorship networks, 
specialist conferences, and scholarships have also been 
implemented in other fields such as physics [23] and 
computer science [24].  NASA should also consider 
implementation of implicit bias training for all review 
panels.  Since NASA is currectly collecting demo-
graphic information, we hope to find data on whether 
the demographics of funded proposals match that of 

the submitted proposals and whether implicit bias 
training changes the outcome. 

We require more data than are currently available 
to have sufficient guidance on how to remove the bar-
riers that prevent minority groups success in planetary 
science.  However, current policies are not reversing 
the trend.  Therefore, fearing and delaying changes to 
current practices will continue the disadvantages to 
minority groups, and the advantages of majority 
groups.  We encourage NASA to make bold, straight-
forward, visible policy changes now and to collect the 
data necessary to determine whether implemented 
changes have the desired effect on our community.  
Development and and implementation of a concrete 
long-term strategy will show that NASA leadership are 
committed to improving the situation for underrepre-
sented minorities, and making Planetary Science inclu-
sive of the society whom we serve. 
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