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Abstract 

The challenges of being a postdoc in the field of astronomy is a frequent topic of conversation 
when early-career astronomers gather together. These challenges create barriers to the diversity 
of our faculty. Finding solutions to the complex multitude of issues with the status quo is not 
trivial; otherwise these would have been implemented already. Instead, a multifaceted approach 
will be required. In this white paper, we gather and examine a few statistics that may give rise to 
some of the challenges of the status quo, and propose some possible partial solutions for 
consideration. In particular, we examine the distribution of institutions that host national prize 
postdoctoral positions vs. the distribution of institutions that make faculty hires, and find that they 
are misaligned. We next suggest sample ideas for changes that could be considered. For 
example, we suggest the available host institutions in a given year could be openly competed, 
rather than determined “behind closed doors” between well-connected graduate students and 
faculty, which can also hamper diversity. We encourage these issues to be addressed 
systematically by our community going forward, with a diversity of ideas and input, to improve the 
career satisfaction for scientists in our community at this critical career stage, and to improve 
retention of underrepresented groups as faculty.  

 
Introduction: 
 
“Do you know how many postdocs there are at Berkeley, at Harvard, at Caltech, that can’t 
find a faculty job?” - anonymous senior astronomer 
 
The above quote is part of the advice Peter Plavchan received from a senior astronomer when 
he was on the faculty job market in the 2010s. This quote succinctly captures what is sometimes 
referred to as the “postdoc crisis” in our profession. The challenges of being an academic 
postdoc in a scientific field is a frequent topic of conversation when scientists gather together, 
and is not limited to astronomy, e.g.: 
https://www.nature.com/nature/journal/v525/n7568/full/nj7568-279a.html, 
https://www.the-scientist.com/opinion/opinion-the-postdoc-crisis-34259, 

mailto:pplavcha@gmu.edu
https://www.nature.com/nature/journal/v525/n7568/full/nj7568-279a.html
https://www.the-scientist.com/opinion/opinion-the-postdoc-crisis-34259


https://www.nature.com/articles/d41586-018-05745-2 to cite a few articles from a quick google 
search on “postdoc crisis”. Some examples of the challenges postdocs face include:  

● the relatively poor pay for someone who just spent years earning their doctorate,  
● finding a faculty position with no promise of long-term job security,  
● the prospects of becoming a “perennial postdoc”, potentially having to move every 2-3 

years for over a decade, and potentially without support for relocation costs,  
● lack of paid time off for personal events such as having a child,  
● the two-body problem,  
● scraping by because you have to spend personal money for conference travel until you 

get reimbursed,  
● etc. 

 
So, what can we do about this as a community?  We can (and should) look to other employment 
fields and academic fields that require advanced degrees and inspect their approaches. For 
example, the medical residency matching program for medical doctors is distinctly different from 
our own (http://www.nrmp.org/, 
https://www.statnews.com/2017/11/09/doctors-medical-residents-retention-rural/). However, 
there are different boundary conditions in terms of the geographic constraints, volume of 
positions and applicants, position redundancy, etc. that limit the applicability of any solutions 
from other fields to our own. 
 
To speak to the advice Peter Plavchan received from the anonymous senior astronomer at the 
start of this WP, we asked: Why are there so many postdocs at Berkeley, at Harvard, at Caltech, 
that can’t find a faculty job?  Are there really too many?  Statistics from the last decade do 
indeed indicate that roughly only 1 in 6 PhD recipients eventually obtain a tenure-track position, 
and this trend is not likely to reverse any time soon 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4309283/ , 
https://womeninastronomy.blogspot.com/2014/03/do-women-have-advantage-in-faculty.html).  
 
We do not intend to single out these three institutions that were quoted in particular, but we can 
interpret this quote to refer to, in the general sense, top-tier research institutions - the 
departments that you would find in the top 20 graduate program rankings in our field, or those 
with the best research reputations. Many of these institutions have postdocs employed on soft 
money aka short-term grants, dedicated (and coveted) institution-specific prize fellowships (for 
example, the Clay, Miller, Pappalardo, Burke, Dunlap, Smith, Davis, Columbus, Plaskett, Bok, 
YCAA, etc.), and many of these same institutions also host national prize fellows from NASA 
and the NSF. 
 
Data: 
NASA and NSF national prize fellowships are anecdotally regarded as the most respected and 
coveted among applicants, and fellows are often referred to as our “future faculty leaders.” We 
have gathered the publicly available complete lists of host institutions of NASA and NSF prize 
fellows over the following periods: 

https://www.nature.com/articles/d41586-018-05745-2
http://www.nrmp.org/
https://www.statnews.com/2017/11/09/doctors-medical-residents-retention-rural/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4309283/
https://womeninastronomy.blogspot.com/2014/03/do-women-have-advantage-in-faculty.html


● NASA Sagan, 2010-2017 
● NASA Einstein/Chandra, 2000-2017 
● NASA Hubble, 2010-2017 
● NSF Postdoctoral Fellows, 2010-2018 

 
We have also gathered the list of US institutions that have advertised tenure track junior faculty 
positions, with data taken from the AstroBetter job rumor mill, from 2010-2018 and thus covering 
roughly the same time period as the postdoc positions, that list a position as being accepted. 
While the rumor mill is not complete, we assume that it is reasonably complete in capturing the 
tenure-track junior faculty hires in our field during this time period.  We do not include staff, 
management or technical positions (e.g. NASA lab positions) as a faculty “hire”, although we do 
include some large research centers like the Space Telescope Science Institute. Given the 
incompleteness of the faculty rumor mill, we do not draw quantitative conclusions from the total 
number of hires of postdocs vs. faculty, except to note the number of faculty hires (444) is 
roughly twice the number of national prize fellows tabulated (386) over the listed periods. We do 
not attempt to avoid double-counting individuals who took one national prize fellowship and then 
a second, nor do we correct for individuals who accepted two faculty offers in succession. We 
do not gather a list of institutions with no faculty hires and no prize fellows hosted, nor do we 
gather a list of postdocs hired on soft money or with institution-specific fellowships. We also do 
not gather the list of institutions prize fellows or faculty applicants were located at prior to their 
move (e.g. where they applied from), nor the exchange of fellows and faculty with international 
institutions. Finally, since the faculty hiring process is fairly stochastic with small number 
statistics, the 9 year time-period covered herein is not necessarily representative of long-term 
faculty hiring rates for a given specific institution, but in the ensemble across all institutions 
these statistics should be representative. 
 
We next count the number of prize postdoc and faculty hires for each institution. In some cases, 
institutions that were geographically co-located on the same campus/city were combined (e.g. 
Harvard’s CfA and SAO), although these represent distinct organizations and are separated 
with “/” in the tables below.  In other cases, we tabulated some institutions separately, like John 
Hopkins University and the Space Telescope Science Institute. The full (raw) data set is 
available here: https://www.dropbox.com/s/swdf8cg3vl81ht9/Postdoc.xlsx?dl=0 
 
Results: 
 
Table 1: List of US Institutions sorted by the number of prize postdoctoral fellows hosted 
in decreasing order, with at least 3 prize postdoctoral fellow hosted: 
Name of Institution Faculty Postdocs 
Harvard University / Harvard-Smithsonian 

Center for Astrophysics / Institute for Theory 

and Computation / Smithsonian Astrophysical 

Observatory / College Observatory 

4 49 

Princeton University / Institute for Advanced 

Study 
3 29 

https://www.dropbox.com/s/swdf8cg3vl81ht9/Postdoc.xlsx?dl=0


University of California, Berkeley 5 26 
California Institute of Technology  10 22 
Massachusetts Institute of Technology 11 19 
Columbia University 4 15 
University of Arizona / Lunar and Planetary 

Science Laboratory 
12 14 

University of California, Santa Cruz 5 13 
Carnegie Observatories 3 13 
Lawrence Berkeley National Laboratory 1 13 
University of Chicago 11 11 
Stanford University 0 11 
University of Colorado / Boulder 8 10 
Johns Hopkins University 3 9 
Jet Propulsion Laboratory 0 9 
University of Texas at Austin 9 8 
University of Michigan 0 8 
University of Hawaii / Institute for Astronomy / 

Manoa 
8 7 

Arizona State University 3 7 
Northwestern University 5 6 
University of Maryland 4 6 
Yale University  0 6 
Pennsylvania State University 8 5 
University of California, Santa Barbara 3 5 
University of Washington 3 4 
National Radio Astronomy Observatory 1 4 
Space Telescope Science Institute 7 3 
Michigan State University 4 3 
Ohio State University 4 3 
University of Virginia 4 3 
SLAC National Accelerator Laboratory 1 3 
University of California, Los Angeles 1 3 
Carnegie Institution Department of Terrestrial 

Magnetism 
0 3 

 
Table 2: List of Institutions sorted by the number of faculty hired in decreasing order, 
with at least 4 faculty hired: 
Name of Institution Faculty Postdocs 
University of Arizona / Lunar and Planetary 

Science Laboratory 
12 14 

Massachusetts Institute of Technology 11 19 
University of Chicago 11 11 
California Institute of Technology  10 22 
University of Texas at Austin 9 8 
Pennsylvania State University 8 5 
University of Colorado / Boulder 8 10 
University of Hawaii / Institute for Astronomy / 

Manoa 
8 7 

Space Telescope Science Institute 7 3 
University of California, Riverside 7 0 
Northern Arizona University 6 0 
University of Illinois / Urbana-Champaign 6 0 
Carnegie Mellon University 5 0 



Cornell University 5 1 
Georgia Institute of Technology 5 0 
Northwestern University 5 6 
University of California, Berkeley 5 26 
University of California, Santa Cruz 5 13 
University of Florida 5 1 
University of Oklahoma 5 0 
Cardiff University 4 0 
Columbia University 4 15 
Harvard University / Harvard-Smithsonian 

Center for Astrophysics / Institute for Theory 

and Computation / Smithsonian Astrophysical 

Observatory / College Observatory 

4 49 

Kavli Institute for Astronomy and Astrophysics 4 0 
Michigan State University 4 3 
Ohio State University 4 3 
Stony Brook University 4 0 
University of California, San Diego 4 1 
University of Maryland 4 6 
University of Southampton 4 0 
University of Texas at Dallas 4 0 
University of Utah 4 1 
University of Virginia 4 3 

 
Figure 1: 1-D Histogram of number of prize postdoctoral fellows hosted, with the 
requirement that at least 1 prize postdoc hosted or 1 faculty hired; the peak at 0 prize 
postdocs hosted includes only institutions that have made at least 1 faculty hire; 
institutions with 0 prize postdocs hired and 0 faculty hired are not included. 

 
 
Figure 2: 1-D Histogram of the number of tenure-track faculty hires made, with the 
requirement that at least 1 prize postdoc hosted or 1 faculty hired; the 13 institutions that 



hired zero faculty over the time period covered have hosted at least 1 prize postdoctoral 
fellow; institutions with 0 prize postdocs hired and 0 faculty hired are not included. 

 
 
Figure 3: The 2-D joint histogram of the number of tenure-track faculty hires and prize 
fellows hosted.  Since we did not compile a list of the institutions with zero faculty hires 
and zero prize fellows hosted, that bin is zero.  The institution counts for each bin are 
indicated by the color bar, with the exception of three bins with a large number of 
institutions, where those counts are displayed on those bins. A 1:1 line is drawn in red. 

 
 
 
From Tables 1, 2 and Figures 1-3, we can draw some conclusions about the alignment between 
institutions that hire junior faculty and institutions that host prize fellows: 



● Among institutions that have hired 1 or more faculty, the most common number of prize 
fellows hosted (by a vast majority) is 0. 

● Among institutions that have hosted 1 or more prize fellows, the most common number 
of faculty hires is 1. 

● Of the 207 institutions that have hired at least 1 faculty or hosted 1 national prize fellow, 
55% or over half (213/386) of national prize fellows were concentrated in the top 10 
(~5%) of institutions.  For the top 20 institutions (~10%), it is 77% (299/386) or 
approximately three-quarters.  By comparison, 19% (84/444) of faculty hires were 
concentrated in the top 10 (~5%) of institutions.  For the top 20 (~10%), it is 32% 
(143/444) or approximately one-third. Conversely, 23% or approximately one-quarter of 
national prize fellows are hosted by ~90% of the institutions considered, and 68% or 
approximately two-thirds of faculty hires are hosted by ~90% of institutions considered. 
Thus, institutions that host national prize fellows are more concentrated than the 
institutions that hire faculty. In other words, there are a small number of institutions that 
host more national prize postdocs than they make faculty hires (to the right of the red 
line in Figure 3), and the vast majority of institutions make more faculty hires than they 
do host prize postdocs (to the left of the red line in Figure 3). 

● The institutions that host the most prize fellows are institutions that are recognized as 
“top” research institutions, and are also institutions that also have their own institutional 
prize fellowships, and tend to hire fewer junior faculty than they host national prize 
fellows; a few come close or exceed parity from Table 1, including U Chicago, U Arizona, 
U Colorado, UT Austin, U Hawaii, etc.  When considering institutional postdoctoral prize 
fellows and soft money postdocs, this asymmetry is only exacerbated. 

 
Due to this misalignment between the institutions that hire junior faculty and the institutions that 
host prize fellows, the current postdoc system ensures that national prize postdocs almost 
always have to move from their postdoc host institution to their faculty institution. National prize 
postdocs at the top research institutions are not likely to get faculty positions at top research 
institutions, as the vast majority of faculty hires are elsewhere. Institutional prize and soft money 
postdocs only exacerbate this asymmetry.  
 
Discussion: 
Anecdotally, from the authors’ experiences and conversations with colleagues, when one is a 
postdoc at a top research institution (national prize fellow or otherwise), one might expect to end 
up as faculty at a similar-caliber top research institution. That is likely a common aspiration or 
goal of prize fellows, and indeed the training and mentoring such a postdoc receives during their 
prize fellowship may be aligned with this goal. However, our data suggests such a goal is 
unrealistic at best, and misleading and exploitative in practice, and may lead to career 
dissatisfaction from “false expectations” in faculty job searches. This can have adverse impacts 
on quality of life for postdocs, and specifically harm members from marginalized groups. 
 
In the past, access to physical resources and limited data (e.g. private telescopes, photographic 
plates, computing resources) understandably drove the concentration of research expertise to 



select institutions. However, this status quo no longer seems tenable. Since the advent of the 
internet, the prevalence of open data archives, the decrease in proprietary data access, and the 
increased emphasis on national access to shared observational resources in a constrained 
funding environment, the ability to conduct research has become more decentralized, with some 
exceptions (e.g. access to private observatories or labs). This tendency towards 
decentralization is not limited to astronomy nor science. 
 
What does a successful postdoc profession look like? 
Given the above, we can ask was a successful postdoc profession looks like, and establish 
some guiding principles. This list is only suggestive and is incomplete: 

● Minimize relocation 
● Maximize duration and salary 
● Maximize diversity 
● Better match goals of prize fellowships and selection criteria to the skills and 

expectations for the faculty positions to which the fellows will most likely be hired (more 
teaching preparation, and preparation and skill development for non-academic careers, 
for example) 

● Better align prize fellow institutions with institutions hiring faculty 
 
The last point may be contentious, as postdoctoral fellows provide a significant fraction of the 
research productivity of our field, and thus there is an inclination/preference to host postdocs at 
institutions where there is a research focus. Indeed, where a faculty applicant has done their 
postdoctoral research, and their network of collaborators developed while they were at top 
research institutions, can hold significant relevance for faculty search committees.  Many faculty 
including the authors, do indeed benefit from their research collaborations with top research 
institutions, and many regard the concentration of research at top institutions as an intentional 
and beneficial feature. However, in this white paper we draw attention to the fact that, even 
without counting soft money postdocs and institution-specific prize fellowships, there are already 
more national prize fellows located at top research institutions than these top research 
institutions plan to accommodate as hired faculty. It is an open question that should be 
considered: what is an appropriate (fair) balance? 
 
Host Institution Selection: 
The current host institution selection process for a prize fellowship application typically involves 
a prospective applicant contacting (usually via email or in person at a conference) a prospective 
faculty host to support their application. The faculty member can decide whether or not to 
support the applicant, and the applicant also typically identifies 2nd or 3rd preferences for hosts. 
Here, “behind closed doors”, unconscious as well as conscious bias from a variety of factors on 
the part of faculty, and privilege on the part of prospective applicants, can potentially introduce 
barriers to the diversity of our field. For example, it is possible that applicants from 
underrepresented groups are less likely approach top researchers for support for their 
application. This is akin to, for example, the known likelihood that students from 
underrepresented groups are less likely to request office hours with faculty “by appointment 



only” than privileged students, and this reluctance can partially be mitigated by having 
scheduled office hours. Here the national prize fellowships could lead the community. 
 
As a second example, prospective prize fellow applicants are likely to try to optimize their 
chances of successful applications by choosing institutions with top research reputations 
associated with their sub-field of study. The prospective applicants do not necessarily know nor 
think it is an optimal decision to choose institutions that are more likely to have a faculty hire in 
the coming years. Here again, the national prize fellowships could lead the community. 
 
As a final example, both prize fellow applicants and faculty applicants can struggle with the “two 
body problem”, which affects the diversity of our field particularly for women, and the applicant 
strategies pursued can lead to career dissatisfaction. The authors have witnessed plenty of 
instances where institutions, including top research institutions, have been unable to 
accommodate two-body problem where one partner has a position or offer and the other does 
not. The fact that some partners must choose to live apart for several years (or decades) for the 
sake of their respective careers, or seek out new positions until they find a solution because the 
current position did not work out for one partner, is appalling. This is a difficult and complex 
structural issue - legacy institutional policies and procedures were generally put into place when 
the “two body problem” was a more rare occurrence, and finding solutions that cut across 
academic disciplines is clearly a challenge, but it is possible that national prize fellowships could 
also establish a national example of best practice moving forward. 
 
Sample alternative approaches to the status quo for consideration: 

● We suggest that the host institution selection process could be openly competed, with a 
well-rounded set of sub-field expertise covered by the host institutions. Prospective 
fellow applicants could choose from this annual list of selected host institutions, with 
additional institutions allowed on a write-in basis with sufficient justification. By setting 
the list of available host institutions publicly, this will create a more equitable 
environment for prospective applicants to choose and be matched to the institutions that 
may be best for their career paths, and decrease the chances for bias and privilege to 
create barriers to diversity, unintentionally or otherwise. This could more closely 
resemble aspects of the residency matching process in the medical profession. 

● Preference could be given to host institutions that will commit in writing to offering a 
tenure-track position to the prize fellow as faculty at the conclusion of the fellowship 
(thereby guaranteeing effectively 9 years at a single institution for the fellow, with a 
minimum of three funded by the fellowship and up to six by the institution, but with no 
commitment on the part of the fellow to accept the faculty offer). If no research 
specialization is available at a given institution applying to be a host (e.g. a teaching 
college), the prospective host institution could be allowed to partner with a research 
institution with faculty with that area of expertise.  This could ensure our national prize 
fellows are genuinely our “future faculty leaders.”  This would also require that the host 
institutions be involved in the fellow selection process at some level.  There is precedent 



of focused NSF funding opportunities to cover faculty hires and these could be 
expanded (for example, https://www.nsf.gov/pubs/2019/nsf19558/nsf19558.htm ).  

● Eligible host institution or host institution partners could be expanded to include 
non-academic institutions (e.g. industry partners, tech companies, etc.) to better 
represent the spectrum of career trajectory outcomes. 

● As an alternative to the above, preference could be given to institutions with clearly 
articulated mentorship programs that prepare fellows for the spectrum of career 
outcomes they are actually likely to encounter. 

● The fellowship programs should continue to actively ensure diverse fellow selections. 
● Prize fellowship salaries should continue to lead the field, and be increased further. 
● Since the number of faculty hires is approximately equal to the number of national prize 

fellows hosted over similar time periods, there is no justification to increase the number 
of national prize fellows from the data considered herein, but this analysis is incomplete. 

● The current limit of NASA prize fellows that can be hosted at a single institution in any 
one year is currently 4 (Dawn Gelino, private communication). This limit could be 
decreased, possibly to 1, and that consideration could be given to the total existing 
number of postdocs at an institution and career outcomes for prior postdocs. 

● The duration of national prize fellowships could be increased from 3 years to 5-6 with 
renewal, if they are not tied to a faculty or career position. By halving the number of 
postdoc positions held by an early career scientist, this could decrease the total number 
of relocations postdocs make before securing positions for their next career stage, 
decrease pressure to publish and compete short-term research efforts and place a 
greater emphasis on research with long-term scientific value. 

● National prize fellowships could include funding a partner accommodation, if requested, 
and proposals not be biased in their review as to whether or not a partner 
accommodation is requested. We can take the challenges of the “two body problem” and 
help our future faculty leaders solve them. 

● The decadal committee should consider changes to the postdoc career on a systematic 
and well-researched basis to improve the status quo for our postdoctoral scholars.  

 
While these suggested possible recommendations are incomplete nor assured to “work,” they 
have the potential for increasing retention of underrepresented groups among our prize fellows 
and faculty, could improve career satisfaction for postdocs, and set a national example for 
institutional and soft-money postdoc positions to emulate. These recommendations could bring 
the host institution selection process “out of the dark” and into the open, decrease the number of 
moves postdocs have to make, align postdoc experiences and expectations with that of the 
typical available faculty and non-academic career positions. It is time now to consider how the 
democratization of data access and research productivity over the past 25 years can be 
leveraged to also decentralize the postdoc career path. Top research institutions are already 
likely to have their own institutional prize fellowships, and support multiple postdoctoral positions 
on grant funding, and often support a network of postdocs in excess of their intended number of 
faculty hires, and these proposed suggestions along with other creative and new approaches 
could reduce this excess and partially alleviate the “postdoc crisis.” 
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