
A strategy to reduce the carbon footprint of clinical trials  

Clinical trials need to be decarbonised, and we propose a strategy for 
doing so. Almost 14 years ago the Sustainable Clinical Trials group 
measured the carbon footprint of the CRASH trial, a multicentre 
international trial of the effect of corticosteroids on head injury, and 
concluded that “clinical trials contribute substantially to greenhouse gas 
emissions.” (1)  The main sources were energy use in research 
premises and air travel. (1) The group developed guidelines for reducing 
the carbon footprint of trials and showed that they improved carbon 
efficiency in CRASH-2 compared with CRASH-1.(2) Improvements 
resulted from faster patient recruitment, lighter trial materials, and web-
based data entry.(2) A study in 2009 of 12 pragmatic randomised trials 
involving an average of 402 participants showed that the average carbon 
emission of the trials was about the same as that of nine Britons in one 
year. (3)  Since then little seems to have happened to reduce the carbon 
consumption of clinical trials, but the urgency of the threat from the 
climate crisis has greatly increased. (4) Governments, companies, and 
many organisations, including NHS England, (5) have committed to 
reaching carbon net-zero before the middle of the century.  

Clinicaltrials.gov has around 350 000 national and international trials 
registered (6), which, using the average calculated by the Sustainable 
Clinical Trials Group, would give a carbon consumption of about 27.5 
million tonnes, which is just under a third of the total annual emissions of 
Bangladesh, a country of 163 million people. Almost half of the trials are 
of drugs, (6) and drugs account for a fifth of the footprint of NHS 
England. (5) Most trials of drugs are conducted by pharmaceutical 
companies, and clinical trials may be an important part of the footprint of 
the companies, which, for example, is 17.7 million tonnes for GSK, (7) a 
company like many others that has committed to decarbonising.  

The first step to reducing the carbon footprint of clinical trials is to 
understand which elements of trials are carbon-heavy and to achieve 
this develop a tool to measure reliably the carbon footprint of trials. The 
Sustainable Healthcare Coalition, (8) which was set up by NHS England 
to bring together the public health sector with commercial suppliers (like 
pharmaceutical companies), has developed a tool it is now testing on a 
variety of trials building on their existing care pathway work. The 



Coalition has brought together a working party of triallists, clinicians, 
commercial companies, and others to work to reduce the carbon 
footprint of clinical trials to net zero. Tools to measure carbon footprint 
are never perfect, but the tool that is being tested should be reliable 
enough to measuring progress in reducing the footprint and for 
benchmarking.  

Everybody planning a trial should perform a systematic review and 
search trial registers to confirm the trial is really needed to justify the 
value of the information, as well as the value of the carbon that will 
inevitably be used. Ideally, trialists would estimate the carbon footprint of 
the trial at the time as applying for a grant, find ways—using perhaps the 
guide produced by the National Institute for Health Research (2)—to 
reduce the carbon footprint as low as possible, and plan to measure the 
carbon footprint of the intervention and comparator as outcome 
measures of the trial. The campaign to reduce the 80% of research that 
is wasted should help reduce the number of trials, or least increase the 
value of those that are conducted(9); about a fifth of clinical trials 
published in six medical journals were judged to be primarily for 
marketing. (10) 

Incentives to reduce the carbon footprint of trials will be needed, and 
multiple stakeholders, including sponsors and funders of research will 
have an important role. Just as researchers have to justify to funders the 
budget for a trial so they should have to justify the carbon footprint to 
their stakeholders and show that it as low as possible. Funders should 
require that proposals include the carbon footprint and the steps taken to 
reduce it as low as possible.  The funders must then decide whether the 
footprint is as low as possible and whether the knowledge to be gained 
from the trial justifies the carbon consumption. Judging the carbon 
footprint of trials will require new competencies, including understanding 
the methods to measure the footprint, knowing the acceptable range of 
carbon consumption for similar trials, recognising where reductions in 
carbon consumption might be made, and being able to judge the value 
of the trial against the carbon consumed.  As sponsors and funders 
themselves are committing to achieve net-zero they will need these 
competencies not only to reduce the carbon footprint of trials but also to 



reduce the footprint of other research they fund and their whole 
enterprise. 

Not all clinical trials require funding, but they all require research ethics 
approval. Research ethics committees (or institutional review boards) 
should develop competencies to assure themselves that the carbon 
consumption of the trial is minimised and justified. Journals, including 
the International Committee of Medical Journal Editors, can also play a 
role—just as they have with promoting the registration of trials. (11) 
Journals could require that the carbon footprint of the conduct of the trial, 
and the quantification of the carbon footprint of intervention and 
comparator is reported, alongside a discussion about whether the 
knowledge gained from the trial justifies the carbon consumed.  

Many triallists may be dismayed by what they might see as further 
bureaucracy obstructing trials, but the urgency of the climate crisis 
justifies action being taken; and funders of research and pharmaceutical 
companies cannot achieve net-zero without attending to the carbon 
footprint of trials.  

Driven by the COVID pandemic, we have seen rapid change in the way 
trials are designed and conducted, as well as a willingness to do things 
differently. (12) While some triallists may be dismayed by what they 
might see as further bureaucracy obstructing trials, the urgency of the 
climate crisis justifies action being taken and their impressive response 
to the current pandemic shows it is possible. 

Funders of research and pharmaceutical companies cannot achieve net-
zero without attending to the carbon footprint of trials. Because carbon is 
ubiquitous it will not be possible to reach zero carbon consumption in 
trials, but it’s important to understand the cost to our world of our 
endeavours to improve human health. If the price of reducing the 
immediate burden of ill health leaves us with a planet toxic to life, then 
we will have achieved nothing.  
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