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Close-up: The Economics of Reproducibility in Preclinical Research 
 
Highlights   

• Flawed preclinical studies point to systemic and costly inefficiencies in the way biomedical research is 
designed, conducted, and reported.  Moreover, they create false hope for patients waiting for cures. 

• Based on our review and conservative “probability bounds” analysis of previous studies1, the estimated 
cumulative (total) prevalence of irreproducible preclinical research exceeds 50% (53.3%) across the following 
categories of preclinical irreproducibility: (1) biological reagents and reference materials (36.1%), (2) study 
design (27.6%), (3) data analysis and reporting (25.5%) and (4) laboratory protocols (10.8%).  

• Given that an estimated $56.4B is spent on U.S. preclinical research annually, and using a conservative 
total irreproducibility rate of 50%, means that approximately $28B/year is spent on research that cannot be 
replicated (and $62B/year globally). Specifically, errors in biological reagents and reference materials contribute 
to US$10.1B/year of irreproducible spend, whereas study design, data analysis and reporting and laboratory 
protocols contribute to $7.7B, $7.1B and $3.0B/year of irreproducible preclinical research. 

• Increasing reproducibility rates in preclinical research will have a substantial impact on scientific 
fidelity, clinical R&D productivity and the overall speed and efficiency of the drug development process to 
accelerate the discovery of life-saving diagnostics, therapies, and cures. 
   
Global Economic Impacts of Irreproducibility 
Extrapolating from 2012 data, global life sciences R&D investment was estimated to exceed $270B in 20142. Of 
the 42% ($114.8B annually) spent in the United States3, the pharmaceutical industry is the largest funder at 
61.8%, followed by the federal government (31.5%), non-profits (3.8%), and academia (3.0%) (Figure 1). Of 
this amount, an estimated $56.4B (49%) is spent annually on preclinical research, with government sources 
providing the majority of funding. Using a conservative irreproducibility rate of 50% means that at least 
$28B/year is spent on preclinical research in the United States that cannot be replicated and US$62B/year 
globally (Figures 2 and 3). 
 

 
Figure 1. Estimated global and U.S. life science R&D investment by stakeholder group. 
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Figure 2. Estimated U.S. total life science and irreproducible preclinical R&D spend. 

 
Figure 3. Estimated global and U.S. life science R&D investment.  
 
Irreproducibility also has downstream impacts in the drug development pipeline. Academic research studies 
with potential clinical applications are typically replicated within the pharmaceutical industry before clinical 
studies are begun, with each study replication requiring between 3 and 24 months and a $500,000 to $2,000,000 
investment4. While industry will continue to replicate external studies for their own drug discovery process, a 
substantially improved preclinical reproducibility rate would de-risk or result in an increased hit rate on such 
investments, both increasing the productivity of life science research and improving the speed and efficiency of 
the therapeutic drug development processes. The annual value added to the return on investment from taxpayer 
dollars would be in the billions in the United States alone. 
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