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My goals for this talk

1. Review the reproducibility crisis in science.

2. Discuss the role of journals in the crisis, and in science.

3. Explain why we need publication reform. 

4. Encourage taking action to reform science.



Exponential growth of scientific publications

Figure taken from arxiv.org on the number of submissions over time. https://arxiv.org/stats/monthly_submissions



Exponential growth of scientific publications

• Estimated to have reached 2.9 
million articles in 2020 (National 
Science Board, National Science Foundation)

• Increasing by approximately 
4% each year (Pan, Petersen, Pammolli
and Fortunato, 2016)

Review by National Center for Science and Engineering Statistics. https://ncses.nsf.gov/pubs/nsb20214/publication-output-by-country-region-or-
economy-and-scientific-field
Pan, R. K., Petersen, A. M., Pammolli, F., & Fortunato, S. (2018). The memory of science: Inflation, myopia, and the knowledge network. Journal of 
Informetrics, 12(3), 656-678. https://arxiv.org/abs/1607.05606



The decline of negative results
• The proportion of papers reporting a positive result has been increasing

from ~70% in 1990 to ~90% by 2005 (Fanelli, 2012)

• In the recent psychology literature, this proportion is estimated to be 
~95% (Scheel, Schijen and Lakens, 2021)

Figure from Fanelli, D. (2012). Negative results are disappearing from most disciplines and countries. Scientometrics, 90(3), 891-904.
Scheel, A. M., Schijen, M. R., & Lakens, D. (2021). An excess of positive results: Comparing the standard Psychology literature with Registered 
Reports. Advances in Methods and Practices in Psychological Science, 4(2), 25152459211007467.



The reproducibility crisis
• The widespread concern that published studies do not replicate or cannot 

be reproduced in the first place
• Psychology – 35 out of 97 studies (36.1%) reproduced the positive result originally 

published in journals. (Reproducibility Project: Psychology – Open Science Collaboration, 2015)

• Cancer Biology – 39 out of 97 studies (40.2%) reproduced the positive result 
originally reported in high-impact articles. (Reproducibility Project: Cancer Biology – Errington et al., 
2021)

• Economics – 11 out of 18 studies (61.1%) reproduced the positive result originally 
published in high-ranking journals. (Camerer et al., 2016)

• The replications often report smaller effect sizes than the original 
publications

Open Science Collaboration. (2015). Estimating the reproducibility of psychological science. Science, 349(6251), aac4716.
Errington, T. M., Mathur, M., Soderberg, C. K., Denis, A., Perfito, N., Iorns, E., & Nosek, B. A. (2021). Investigating the replicability of preclinical cancer 
biology. Elife, 10, e71601.
Camerer, C. F., Dreber, A., Forsell, E., Ho, T. H., Huber, J., Johannesson, M., ... & Wu, H. (2016). Evaluating replicability of laboratory experiments in 
economics. Science, 351(6280), 1433-1436.



What responsibilities should journals have?

• Administer quality control of scientific output via peer review

• Organize and update the scientific record

• Curate communication between scientists, and between scientists and the 
public

• Copy-editing of research manuscripts



Paywalls

https://twitter.com/AndrewBarnas/status/1388161745684996098/photo/1
Original comic: https://xkcd.com/2456/



Article processing charges

Elsevier Article Publishing Charges price list accessed via https://www.elsevier.com/about/policies/pricing on October 17, 2022.

https://www.elsevier.com/about/policies/pricing%20on%20October%2017


Profit margins of scientific publishing companies

• Elsevier made an operating profit of £982 million in 2019, £1,021 million 
in 2020, £1,001 million in 2021, at an operating margin of ~36-37% 
according to their annual reports.

RELX Annual Report and Financial Statements accessed via https://www.relx.com/investors/annual-reports/2021
Figure courtesy of Alex Holcombe’s blogpost “Scholarly publisher profit update” https://alexholcombe.wordpress.com/2015/05/21/scholarly-publisher-
profit-update/.

https://www.relx.com/investors/annual-reports/2021


Estimated monetary value of reviewers’ time

Aczel, B., Szaszi, B., & Holcombe, A. O. (2021). A billion-dollar donation: estimating the cost of researchers’ time spent on peer review. Research 
Integrity and Peer Review, 6(1), 1-8.



Spotted by Brad Wyble. https://twitter.com/bradpwyble/status/1580169516897558529/photo/1
Brembs, B. (2018). Prestigious science journals struggle to reach even average reliability. Frontiers in human neuroscience, 37.

https://twitter.com/bradpwyble/status/1580169516897558529/photo/1


Time taken to correct the record

Screenshot of Retraction Watch website. 
https://retractionwatch.com/2022/10/13/in-1987-the-nih-found-a-paper-contained-fake-data-it-was-just-retracted/



Self-correction in science

Tweet by James Heathers (@jamesheaters) https://twitter.com/jamesheathers/status/1101161838308401157 referenced by Simine Vazire in “Why Trust 
Science” talk https://www.youtube.com/watch?v=Qderf_OQqQU

https://twitter.com/jamesheathers/status/1101161838308401157


Promoting transparency and openness in research

• Publishing preprints

• Diversifying scientific outputs through Open Science
• Open data
• Open materials
• Open code

• Increasing experimental rigor with Registered Reports



Some additional suggestions

• Submit your research to diamond open-access journals (see the Directory 
of Open Access Journals (DOAJ) at https://doaj.org/)

• Stop reviewing for journals of large for-profit scientific publishers

• Sign the San Francisco Declaration on Research Assessment
(https://sfdora.org/)

• Do not use journal-based metrics like Impact Factors or heuristics like 
prestige as indicators of research quality

https://doaj.org/
https://sfdora.org/


Science needs immediate reform

• The number of scientific publications is 
exponentially increasing, but without clear quality 
control
• Publishing companies place paywalls on scientific 

articles, depend on but do not compensate the 
work by scientists, and charge substantial article 
processing fees, making extreme abnormal profits
• We need to reform scientific publishing by 

promoting research transparency through open 
scholarship Dr William Xiang Quan Ngiam

@will_ngiam

wngiam@uchicago.edu

Open Access


