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STScI dual-anonymous peer review

STScI instituted a dual-anonymous review for the Hubble Space Telescope in 
October 2018 to mitigate unconscious biases present in the review process.
• Proposers do not know identity of reviewers, and reviewers do not know identity 

of proposers. 
• First such peer review in astrophysics 
• Reducing gender bias was the impetus for the change, but other biases are 

mitigated as well. 

Given the successful implementation and positive outcome, STScI adopted 
the dual-anonymous approach for all future HST and JWST peer reviews.
• Others have followed suit (see backup slides)



Gender and HST proposal selection statistics (Cycles 11-21)



Gender and HST proposal selection statistics 

Prior to Cycle 26, proposals led by male principal investigators had a consistently higher 
success rate than those led by female principal investigators.

Began quantitatively 
tracking and seeking 

mitigation here 



Initial attempts to mitigate gender bias

Proposal formats were adjusted to limit principal investigator information
• Cycles 22/23: PI name was removed from front page of proposal and 

filename, and “Previous Observations” section of proposal was eliminated. 
• Cycle 24: Initials replaced forenames in investigator list. 
• Cycle 25: Alphabetical listing of investigators, PI not identified 

No significant impact on the outcomes
• These incremental changes did not have the desired effect of reducing the 

acceptance rate offsets. 
• The gender bias remained at levels similar to previous cycles. 



An expert, external perspective on the HST peer review

External consultants analyzed grade statistics and observed the time allocation 
committee process.
• Prof. Stefanie Johnson (U. Colorado), Prof. Jessica Kirk (U. Memphis) 
• In Cycle 21 (PI plainly identified), male reviewers systematically downgraded 

female-PI proposals. 
• In Cycles 24 and 25 (PI not identified), no systematic difference was found in 

preliminary grades, but the final results showed the same systematic offsets 
favoring male-PI proposals.  

• Observed Cycle 25 panels, noted that ~60% of proposal conversations included 
discussion of the PI or team qualifications, previous work, or citation rates 

Recommendation (October 2017): 
• Fully anonymize the proposal review in Cycle 26. 
• STScI established a working group to consider impact on proposers and 

implementation (see backup slides for website with report/resources).



Gender and HST proposal selection statistics 

Dual anonymous 
review

Prior to Cycle 26, proposals led by male principal investigators had a consistently higher 
success rate than those led by female principal investigators.

Began quantitatively 
tracking and seeking 

mitigation here 

Cycles 11-25
<Δ> = 5%

Cycles 26-28
<Δ> = 1%



Many biases can be mitigated through dual-anonymous reviews

Gender 

Institution type or size
Prestige (reputation)
Previous success
Seniority
Ethnicity & culture
Geographic location



Principal Investigator seniority

PI seniority – Accepted proposals
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New Principal Investigators – HST Cycles 19-28

Cycle New PIs
Total accepted 

proposals
Fraction

28 55 168 33%

27 51 182 28%

26 6 40 15%

25 21 340 6%

24 5 228 2%

23 17 261 7%

22 16 263 6%

21 18 253 7%

20 29 231 13%

19 6 196 3%
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HST proposal preparation and review

The HST Cycle 29 Call for Proposals has dual-anonymous guidelines on proposal 
compliance for proposers and reviewers, examples, and links to relevant content.
• Proposer Guidelines in Anonymous Reviews 
• Reviewer Guidelines in Anonymous Reviews 
• FAQ on Anonymizing Proposal Reviews 
• Example text for anonymous proposing 

Intention is NOT to make it impossible to guess the authors of a proposal.
• Aim is to have the reviewers focus on the proposed science, not the scientists. 
• Extensive examples are provided on neutral ways of citing previous observations, 

theoretical results, papers, software tools, etc. 
Reviewers are asked to flag potential non-compliant proposals.
• Vast majority of proposals are compliant; only a few (out of thousands) disqualified.  
• Feedback is provided to those with minor infractions.

https://hst-docs.stsci.edu/hsp/hubble-space-telescope-call-for-proposals-for-cycle-29/hst-cycle-29-anonymous-proposal-reviews
https://outerspace.stsci.edu/display/APRWG/Proposer+Guidelines+in+Anonymous+Reviews
https://outerspace.stsci.edu/display/APRWG/Reviewer+Guidelines+in+Anonymous+Reviews
https://outerspace.stsci.edu/display/APRWG/FAQ+on+Anonymizing+Proposal+Reviews
https://outerspace.stsci.edu/display/APRWG/Example+text+for+anonymous+proposing


The review process - science evaluation

Proposals have a two-stage science review.
• Preliminary grades submitted prior to the meeting are used to triage the lowest-

ranked proposals. 
• Final grades are assigned after discussion at the face-to-face panel meeting. 

Levelers attend each review panel.
• Levelers are observers tasked with ensuring panel discussions stay focused on 

science and the science merit of the proposal, not the PI or proposing team. 
• Levelers have authority to stop/redirect discussion of a proposal. 

During TAC orientation, reviewers and levelers are briefed on the expectations 
for discussing the anonymized proposals and are given basic guidance in 
avoiding/minimizing unconscious (implicit) bias.



The review process - investigator evaluation

Proposers provide a team expertise summary in addition to the standard 
proposal.
• This summary is not seen by reviewers until after the science ranking. 

Reviewers are asked for a binary (qualified/unqualified) assessment on team 
expertise for those proposals passing the science review.
• Expertise assessment does not change science ranking. 
• Assessments are sent to STScI director (selecting official) for adjudication, if 

needed.  No “team unqualified” assessments to date. 



Handling conflicts of interest

STScI tracks personal involvement in proposals. Conflicts involving close 
collaborators and competitors are identified by panelists.
• Identified in advance of the peer review 

Conflicts:
• Set on a personal basis: direct participation in a proposal, participation by 

family members, participation by close collaborators or close competitors (as 
defined by the reviewer) 

• Institutional conflicts no longer flagged. 
• Panelist leaves the room during the proposal discussion for any conflict.



Feedback

Outside observers commented that the panel discussions are focused almost 
exclusively on science rather than anecdotes about teams.
• Johnson and Kirk noted that none of the discussions they witnessed in Cycle 27 

discussed the proposers. 
Reviewers have noted that the review process is generally less stressful. 
• Proposals are in many cases better written. 
• More time to review (since less time discussing people) 

Two quotes from the HST Cycle 27 TAC Chair (Rachel Sommerville)
“Discussions at both the panel level and TAC level focused predominantly on whether the science 
was novel, impactful, and feasible with HST, and not on whether the proposers had the expertise to 
carry out the proposal.” 

“Several TAC members noted that they felt that the discussions at both the panel and TAC level 
seemed more collegial and less emotionally charged than previous TACs, perhaps because 
either positive or negative feelings about the people involved in the proposal were largely 
removed.”



Why did it take so long for us to get here?

Resistance 
• Not in acknowledging that bias existed, but in how (or even if) to mitigate it 
• Prominent, and at times coordinated, opposition 
• Likely and unlikely opponents 

It took time to build a coalition of the willing. 
• Incremental steps were a start.  
• Working group on anonymous peer review (WGAPR) engaged with the community. 
• Space Telescope Institute Council and Space Telescope Users Committee provided 

helpful feedback and endorsed the dual-anonymous approach. 
• NASA has been very supportive (Hertz, Zurbuchen, New, Evans) and shown real 

leadership in this area as well.



Summary

Proposal reviews are subject to biases.
• HST statistics show a systematic trend with PI gender over many observing cycles. 
• To select the best science, focus the review on science not scientists. 
• Assess investigator qualifications (if desired) after the science ranking. 

We adopted a dual-anonymous approach to mitigate unconscious biases.
• We made a number of proposal format adjustments before moving to the dual 

anonymous review process. 
• We sought expert external advice and community support to support this change. 

So far, dual-anonymous proposal reviews seem to be working well.
• We find that gender offset in proposal acceptance rate may be reduced in scale. 
• The substantial increase in new (to HST) PIs is interesting/encouraging as well. 
• Reviewers and proposers have embraced this change.



Backup / Reference Material



 
 
 June 7, 2019 
 
To: Distribution (Astrophysics GO Leads) 
From: SMD/Director of Astrophysics 
Re: Dual Anonymous Peer Reviews for Astrophysics GO Programs 
 
In June 2018, the Space Telescope Science Institute (STScI) conducted a dual anonymous peer 
review for Cycle 26 of the Hubble General Observer (GO) program1. The dual anonymous peer 
review addresses many issues of implicit bias. STScI’s implementation of dual anonymous peer 
review was successful in Cycle 26. During June 2019, STScI will be conducting the Hubble 
Cycle 27 peer review, again using the dual anonymous process. STScI and NASA will review 
the Cycle 27 experience and outcomes to assess the dual anonymous practice. 
 
In the absence of any contra-indications from the Hubble Cycle 27 peer review, I am directing all 
NASA Astrophysics GO programs to use dual anonymous peer reviews beginning in CY 2020. 
 
In order to provide all NASA Astrophysics GO program leads with the benefit of STScI’s 
experience, STScI will host a workshop in Fall 2019 to share their practices, lessons learned, and 
extant documentation with all other missions. 
 
If you have any questions, please address them to your HQ Program Scientist or to me. 
 
 
 
Paul Hertz 
Director, Astrophysics Missions 
Science Mission Directorate 
 
Distribution: 
Chandra/SAO/B. Wilkes, P. Green 
SOFIA/USRA/H. Yorke 
TESS/GSFC/P. Boyd 
NuSTAR/A. Ptak 
Swift/GSFC/B. Cenko 
Fermi/GSFC/L. Hayes, C. Shrader 
NICER/GSFC/K. Gendreau, Z. Arzoumanian, E. Ferrera 
 
Cc: 
HQ/SMD/M. Garcia, J. Hayes, S. Immler, W. Latter, M. New, R. Sambruna, M. Still 
GSFC/J. Wiseman 
MSFC/H. Cole, M. Weisskopf 
STScI/K. Sembach, I.N. Reid 
MIT/G. Ricker  
Caltech/F. Harrison 
JPL/D. Stern 

                                                           
1 https://physicstoday.scitation.org/do/10.1063/PT.6.3.20190301a/full/  



Dual-Anonymous review workshop @ STScI

Workshop webpage:
https://outerspace.stsci.edu/display/DRW/Dual-
Anonymous+Review+Workshop

Summary in STScI Newsletter:
https://www.stsci.edu/contents/newsletters/2020-
volume-37-issue-01/dual-anonymous-proposal-
workshop

NASA (astrophysics GO), AURA (Gemini, NOAO, DKIST, LSST), NRAO, ALMA, ESA, ESO

https://outerspace.stsci.edu/display/DRW/Dual-Anonymous+Review+Workshop
https://outerspace.stsci.edu/display/DRW/Dual-Anonymous+Review+Workshop
https://www.stsci.edu/contents/newsletters/2020-volume-37-issue-01/dual-anonymous-proposal-workshop
https://www.stsci.edu/contents/newsletters/2020-volume-37-issue-01/dual-anonymous-proposal-workshop
https://www.stsci.edu/contents/newsletters/2020-volume-37-issue-01/dual-anonymous-proposal-workshop




https://ui.adsabs.harvard.edu/abs/2019BAAS...51g.272S/abstract



Gender-related systematics in reviews at other observatories

Patat 2016, Messenger, 165, 2 Lonsdale et al. 2016, arXiv:161104795



Working Group on Anonymizing
Proposal Reviews

https://outerspace.stsci.edu/display/APRWG



HST oversubscription by cycle


