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E arth is on track for a temperature rise that may exceed 3°C by the end of the century
(1). The consequences of climate change are already evident, with more frequent
extreme weather events, the emergence of new infectious diseases, and an increased
risk of species extinction. Without urgent and effective intervention, the stability of
human societies and ecosystems will be severely threatened. Alarmingly, six of the nine
planetary boundaries have already been breached (2).

Despite widespread calls to cut greenhouse gas emissions in half by 2030, global
emissions continue to rise, reaching a record high in 2023 (3). Now more than ever,
effective and affordable strategies for greenhouse gas mitigation and climate change
adaptation are needed. The scientific community must unite to identify, develop, and
implement these strategies.

Climate solutions have traditionally relied on non-living, or “inorganic,” technologies,
which have been instrumental in reducing our reliance on fossil fuels. While renewable
energy sources like solar and wind have become more affordable, infrastructure-heavy
technologies, such as nuclear power and hydropower remain costly, requiring substan-
tial upfront investment despite decades of development. Effective mitigation of the
climate crisis in the coming years demands innovation in both established and emerging
technologies to enhance efficiency and accessibility on a global scale.

Now is the time to expand the scope of climate solutions by more fully embracing
the potential of biotechnology. While less widely recognized than traditional mitigation
strategies, microbe-based innovations can be cost-effective, be adaptable, and have the
potential to be highly impactful (4).

The American Society for Microbiology (ASM) and the International Union of
Microbiological Societies (IUMS) recently launched an initiative to identify concrete
microbial solutions for climate change (5). The organizations convened a diverse group
of experts to evaluate existing microbial technologies with the goal of prioritizing Editor Arturo Casadevall, Johns Hopkins Bloomberg
solutions. Selection was based on scientific evidence, economic viability, and ease School of Public Health, Baltimore, Maryland, USA
of implementation for people worldwide. The report outlines key microbial solutions s @ A e T LS,
and their potential benefits while also examining their economic impact and biosafety lennonj@iu.edu.
considerations. It emphasizes that effective microbial climate solutions must balance
both factors without compromise.

The multi-society project demonstrates that breakthrough progress relies on global
collaboration across disciplines and sectors (6). While calls for action and partnership are
not new (7-10), translating ideas into tangible outcomes remains a significant challenge.
The ASM-IUMS initiative not only responds to these calls but also delivers a concrete Copyright © 2025 Lennon et al. This is an open-
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This is only the beginning. Just as advancements in engineering, physics, and material
sciences propelled the Industrial Revolution in the mid-18th century, breakthroughs in
the life sciences are driving a Biological Revolution, which holds the potential not only
to mitigate the cumulative impacts of climate change but also to safeguard planetary
biodiversity. Aided by advances in large-scale data curation and breakthroughs in
artificial intelligence, innovations in microbial technologies are opening a powerful new
frontier in the bioeconomy, creating sustainable revenue streams that will drive the
next era of economic, environmental, and public health progress. However, realizing this
potential requires more than just scientific discovery. To fully harness emerging microbial
technologies, we must recognize their transformative power, establish a strong ethical
framework to guide their application, and collaborate globally across disciplines and
sectors. By doing so, we can unlock the full potential of microbial solutions for the benefit
of humanity.
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