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Cotton &
Carbon Storage

Cotton is a natural, plant-based fiber composed
primarily of cellulose (95%), a natural polymer and the
main ingredient of plant cell walls. Cotton lint is about
95% cellulose, and cellulose contains roughly 44% carbon
by mass.! This means each kilogram of cotton fiber
contains about 0.42 kg of biogenic carbon—equivalent
to roughly 1.55 kg of CO, absorbed from the atmosphere
during growth*. This carbon is biogenic, meaning it
originates from the natural carbon cycle rather than from
fossil fuels. This makes cotton a renewable, plant-based
material whose carbon is part of a closed biological
loop—absorbed from the air, stored in the fiber, and
eventually returned to the environment.

Every cotton product—from clothing to home textiles—
acts as a temporary storage reservoir for atmospheric
carbon during its use and reuse phases.? In contrast,
synthetic fibers such as polyester are made from
fossil-derived carbon, intfroducing new carbon to the
atmosphere rather than cycling existing carbon through
natural systems.

*Cotton #95% cellulose, and cellulose (CsH100s) contains 6 carbon atoms per 162 g
(44.4% carbon by mass). Converting carbon to CO, uses the molecular weight ratio

44.01/12.01 = 3.664. Thus: 1 kg cotton x 0.95 x 0.444 x 3.664 = 1.55 kg CO, stored in
the fiber.

What happens to the carbon stored in
cotton during the product lifecycle?
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Cotton's carbon journey begins in the atmosphere,

where plants capture CO, through photosynthesis. This
biogenic carbon is sequestered in the cotton fiber and
remains stored throughout the product’s lifecycle. When
recycled, that storage continues in the next product; when
composted or used for bioenergy, the carbon returns

to the biosphere and re-enter the natural carbon cycle.
Unlike synthetic fibers made from fossil carbon, which
add new carbon to the atmosphere, cotton cycles existing
carbon through renewable storage pathways.??
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How do the carbon source and fate differ
between cotton and synthetic fibers?

Cotton's carbon originates from CO, captured in the
atmosphere during plant growth, making it part of the
natural biogenic carbon cycle. In contrast, polyester and
other synthetics are made from petroleum, introducing fossil
carbon from underground reserves into the atmosphere when
produced and eventually discarded.

Because cotton is a natural, cellulose-based fiber, it also
biodegrades in soil, compost, and aquatic environments*>
—returning its carbon to the biosphere as part of the natural
carbon cycle and preventing the accumulation of persistent
macroplastic and microplastic waste. Synthetic fibers, by
contrast, resist biodegradation and can persist for decades or
centuries, leaving fossil carbon permanently outside the natural
cycle.

How long does cotton store carbon?

The carbon captured during cotton’s growth remains
sequestered in the fiber for the full life of the product,
whether it is being used, reused, or kept for future use.

In typical apparel, this may be several years.? If cotton is
reused, recycled, or converted into long-lived products
such as building insulation or biochar, carbon storage can
extend for decades or longer.2 The longer the carbon is
stored, the greater the environmental benefit.2 At any given
time, hundreds of millions of tons of atmospheric carbon
are temporarily stored in cotton textiles worldwide.

What happens at the end of a cotton
product’s life?

At the end of its life, cotton’s carbon returns to the
environment through natural processes. In aerobic
composting, microorganisms break down the cellulose,
releasing CO, that can be reabsorbed by plants.¢ In
anaerobic landfill conditions, decomposition is slower,
and some carbon may remain sequestered for long
periods, although methane can be produced.®

For more information about cotton and
carbon storage, visit cottontoday.cottoninc.com

AMERICA'S COTTON PRODUCERS AND IMPORTERS.
Service Marks / Trademarks of Cotton Incorporated. ©2025 Cotton Incorporated.

Circular end-of-life strategies—such as reuse, recycling,
or conversion into materials like building insulation—
prolong carbon storage and help avoid methane
emissions from landfills.

What factors influence cotton’s carbon
profile?

Cotton’'s role as a carbon store is inherent to the plant, but
certain factors can enhance its environmental benefits:

«  Farming practices such as cover cropping, reduced
tillage, and improved nutrient management can
increase soil carbon sequestration and reduce
on-farm greenhouse gas emissions.?

«  Product design that emphasizes durability extends
the storage period.?

«  End-of-life pathways that keep products in use or
recycle cotton into long-lived products keep carbon
out of the atmosphere for longer.?

Why does biogenic carbon storage matter?

Biogenic carbon storage highlights the difference
between renewable, plant-based fibers and fossil-
derived synthetics. Atmospheric carbon is stored during a
cotton product’s use phase, acting as temporary carbon
sinks. When combined with regenerative agricultural
practices, thoughtful product design, and circular
end-of-life strategies, cotton’s natural carbon storage
potential can be maximized—offering a measurable
environmental benefit that sets it apart from synthetic
fibers.
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