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Hackett & Chubin, 2003:
“Peer review challenges whether new ideas are truly new and worth 
pursuing, in principle distinguishing between sound innovation and 

reckless speculation.”

The Royal Society:
‘The only effective way of properly assessing the quality of research 

proposals’



• Peer review has become the main mechanism for distributing resources from 
governments and philanthropic funders

• More than 95% of public funding for medical research in the UK allocated by peer 
review

• Last year's budget for the US National Institutes of Health (NIH) was US$39 billion; it 
awards more than 80% to more than 300,000 researchers using peer review

• ERC distributed 1.8 billion Euro budget using peer review in 2017

(Guthrie et al, 2018)
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Peer review: 
different approaches

• Ad hoc only
• Panel only
• Ad hoc + panel review
• Two stages:
• Review outlines
• Review full applications





Available evidence

1. Does peer review support valuable science?
2. Can the design of peer review systems be improved to increase 

effectiveness and reduce burden?



Support is relatively strong

• Support for peer review amongst the academic community remains 
strong (Bornmann, 2011; Wooding & Grant, 2003)

• Dominance of peer review across international funding system à
confidence of institutional stakeholders

• A recent review of literature about the NIH peer review processes 
found a firm belief in the transparency and objectivity of peer review 
amongst grant reviewers (Miner, 2011)



Concerns: is peer review reliable?

• Inter-rater reliability
• overall consistency of decision-making
• Biases
• Burden on the research system



Inter-rater reliability

• Jayasinghe et al. (2003): single-rater reliability 
correlation of 0.21 for SSH, and 0.19 for the 
sciences.

• Increasing diversity of background and 
discipline of peer reviewers also reduces 
rating consistency (Lobb et al 2013) 

• Peer review processes may not work well for 
transdisciplinary teams integrating both 
academic and non-academic experts



Overall consistency 
of decision-making

• Conflicting evidence; existing studies offer 
mixed assessments

• Bornmann et al. (2008) identified a threshold 
of 80–90 per cent as the expectation for 
agreement for this kind of decision-making

• Two early studies (Cole et al., 1981; Hodgson, 
1997) found reliability rates across funding 
boards of 75 and 73 per cent respectively for 
funding decisions which they felt was a 
satisfactory level of agreement

• More recent evidence is mixed



Correlation metrics 
and peer review

• No association between percentile application 
rankings and the research’s subsequent 
bibliometric performance (Danthi et al., 
2014; Danthi et al., 2015; Doyle et 
al., 2015; Fang et al., 2016; Kaltman et al., 
2014; van den Besselaar & Sandström, 2015).

• Grant review outcomes only weakly 
predict bibliometric performance (Lauer et 
al., 2015; Reinhart, 2009).



Bias - Gender

• Substantial body of conflicting 
evidence on whether peer 
review is gender biased



Bias - Age

• Conflicting evidence



Bias - Cryonism

• A concern for many major 
funders
• Some evidence that this

concern is justified



Bias - Cognitive particularism

• A number of studies confirm that 
reviewers and panel members will 
favour proposals in their own fields 
or that align with their ways of 
thinking (Travis & Collins 1991; 
Langfeldt 2006; Li 2015; Wang & 
Sandström 2015)



Burden on the system

• On applicants

• On reviewers and panel 
members



Summary on 
Challenges

• Peer review suffers from biases: strongest 
evidence is of a bias against innovation; some 
some evidence peer review is influenced by 
cognitive distance and suffers from cronyism; 
suggestive evidence that there are age biases.

• Considerable work has been done on gender 
bias, with conflicting results à illustrates the 
challenges of accounting for biases outside the 
scope of the peer review process

• The burden of the peer review system is high 
and falls primarily on applicants





Randomisation

Completely random

Partial: lottery system

Avin 2015, Barnett 2016, Kurokawa et al. 
2015, Fang & Casadevall 2016



Complete 
alternatives

Peer to peer allocation

Bollen J, Crandall D, Junk D, et al. (2017)
An efficient system to fund science: from 
proposal review to peer to peer distributions.

Scientometrics, 110(1): 521–528.






