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“Science's standards have always been high, and these measures 

add to steps we have already taken to increase transparency, 

such as requiring data accessibility. Nevertheless, journals can 

only do so much to assure readers of the validity of the studies 

they publish. The ultimate responsibility lies with authors to be 

completely open with their methods, all of their findings, and the 

possible pitfalls that could invalidate their conclusions.”

- McNutt, 2014

McNutt, M., 2014. Reproducibility. Science, 343(6168), pp.229-229.
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Given collapsing public trust in science, is “self 
reflection” sufficient transparency and accountability?



And, what about very complicated studies? 
…such as computer models of geophysical systems?

“A solution to many of these challenges is to formally apply model 

benchmarking through an expertly administered and fully resourced model 

benchmarking process. Benchmarking is the broad set of methods that 

support systematic comparison of a model’s inputs, outputs, algorithms, 

numerical solutions, functional responses, architecture, statistical 

uncertainties, predictions, and projections against both theoretical and 

applied model quality standards such as error, robustness, and parsimony.”

- Ruddell et al., 2023



Calling for a National Model Benchmarking Facility

1. A fully funded “second stage” of peer review 
2. Carried out by qualified third party experts
3. Institutionalize it as a group of competing publicly funded 

“reproducibility” or “benchmarking” facilities
4. This is a deep reproduction capability to address sophisticated 

disciplinary methods such as computer models of systems
5. Allocate 10% of the public science budget to reproduce the 

most consequential 1-2% of studies
6. Consider how to select studies for auditing, e.g. require 

benchmarking before larger “Phase 2” public funding?
7. Consider how to incent innovation and competition between 

institutes to advance efficiency and effectiveness



Ruddell et al. 2023

NMBF’s and the Science Discovery Cycle
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