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2021 Consumer Lifestyle Monitor™ Results

Source: https://lifestylemonitor.cottoninc.com/sustainability-concerned-consumers/



Municipal Solid Waste Production in the U.S.

• In 2018, a total of 292.4 million tons of 
municipal solid waste (MSW) were generated 
in the U.S.  

• ~4.9 lbs/person/day  
• Textile waste was ~17 million tons
• Organic waste in landfills decomposes 

anaerobically creating significant methane 
emissions

• CH4 is 28x more potent of a GHG than CO2
• Landfills are the primary MSW pathway in the 

U.S.
• Landfills are the third-most contributor to CH4emissions 
Sources: 
Text: https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials, IPCC (2013). AR5: 
Anthropogenic and Natural Radiative Forcing: Supplementary Material.; M. K. Jaunich, J. W. Levis, J. F. Decarolis, M. A. Barlaz, and S. R. Ranjithan, “Solid Waste 
Management Policy Implications on Waste Process Choices and Systemwide Cost and Greenhouse Gas Performance,” Environ. Sci. Technol., vol. 53, no. 4, pp. 
1766–1775, 2019; US EPA, “Data Highlights: Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2021,” 2021
Photo: Getty Images
Graph: https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials



U.S. Cotton's 10-Year Sustainability Goals

Sources: 
Photos: Getty Images
Goals: https://cottontoday.cottoninc.com/wp-content/uplo ads/2018/09/Cotton_Sustainability_2018.pdf



The Problem

Take
Make 

Waste

Linear systems

Image: Courtesy Dr. Jesse Daystar



What is the circular economy? 

• Circular economy – an economic system
that uses a systemic approach to maintain 
a circular flow of resources, by recovering, 
retaining or adding to their value, while 
contributing to sustainable development 

• Circularity – degree of alignment with the 
principles for a circular economy 

Source: ISO/DIS 59020 Circular economy – Measuring and 
addressing circularity (under development) 

Image: Getty



How does cotton fit into the circular economy?

Where does 
cotton fit in?

• Textile recycling (up 
and downcycling) 

• Cotton clothing 
composting: 
regeneration step



The Cotton Supply Chain & Circular Perspective

Production Ginning Warehousing Spinning Knitting and 
Weaving

Dying and 
Finishing Cut and Sew Retailing Consumer Use End of Life

Production to Retailing Consumer use and Disposal

• Circular perspective
• Limit losses at each supply chain step & optimize the use of co-products and by-products

Source: Adapted from, Cotton Incorporated (2017). LCA Update of cotton fiber and fabric life cycle. https://cottontoday.cottoninc.com/wp-content/uploads/2019/11/2016-LCA-Full-Report-Update.pdf



Does cotton clothing decompose 
in composting environments?

Getty Images



What is composting?

Getty Images



Cotton Circularity and Composting 
• Cotton is a natural fiber that is inherently circular 

– grown from sunlight, water and earth – that 
will biodegrade back into soil                           

• Composting studies from 2010 show cotton 
fabrics are compostable in industrial compost 
facilities [1]

• Continuation of this research is ongoing, focused 
on denim with Cornell University

• Evaluated 8 different denim fabrics with varying dye 
processes

• Industrial compost and lab conditions evaluated 

1: Li, Li l i , M. F., & Browning, K. J. (2010). Biodegradability Study on Cotton and Polyester Fabrics, 5(4). Retrieved from https://journals.sagepub.com/doi/abs/10.1177/155892501000500406

2022 project photos courtesy of Cornell University 

Earthworms, soil 
microbes, enzymes



Composting at Cornell  

Images: courtesy of Cotton Incorporated research at Cornell



Images: courtesy of Cotton Incorporated research at Cornell
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Steve Richardson
R&D Consultant, Unless Collective

Compost Trials @ Agromin
Post Industrial Cotton Textile Waste

Summer 2022



Unless cotton/cellulose materials for compost trials. Hoodie cut waste including paper pattern pieces, 
canvas upper materials, and Clarus materials from NFW. These should all compost easily. We need to 
provide SDSs for any dyes and finishes.

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



June 8-9, 2022

Unless cotton cutting waste from garment production was tested 
as compost feedstock to determine the mix of organic matter 
needed for safe composting and use in healthy soil products.

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



June 22, 2022

Unless Materials were mixed with organic 
matter and then shredded into a test pile.

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



July 22, 2022

The test pile was “opened” and 
we found partly composted 
textile scraps near the surface 
and decided to let the pile 
continue to “cook” for a longer 
time period.

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



July 28, 2022

The test pile was “opened” again, and the compost had 
progressed further, but we still wanted to see a finer 
consistency so decided to leave it for the full 45 days.

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



August 9, 2022

Although the temperature in the pile was still high indicating that 
it was still actively composting, we decided to separate the pile 
into finished compost and “overs” which are parts of the pile 
over 2” square which have not composted. Overs are put back 
into shredding for future compost batches.

Finished Compost Overs

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



August 9, 2022

In the Overs pile, we were able to pull out textiles that had not 
composted, textiles where the color had changed from Navy to Yellow 
during composting, and trims that had not composted.

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



August 9, 2022

Samples of the finished compost were taken for testing to 
ensure the compost is safe for use in healthy soil products.

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



September 1, 2022

Test results verified that the compost made from Unless cotton 
textile waste was safe for use in healthy soil products.

Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.



Note: All photos taken by Steve Richardson; All photos taken w ith permission at Agromin’s facility on Arnold Road in Oxnard, CA.; All test reports are property of Agromin and shared w ith permission; 
Any distribution of slides, photos, or test reports is prohibited w ithout permission from Cotton Incorporated, Steve Richardson, and Agromin.
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