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SETTING THE STAGE:
RESPONSIBLE COTTON PRODUCTION 
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MSU END EFFECTOR 
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IMPACT OF MECHANIZATION ON LABOR
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Technology is contributing to a 
reduction in the impacts of cotton 
production. 

Cotton is:

Increasing its land use efficiency 

Storing atmospheric carbon dioxide

Water efficient and drought tolerant

Reducing pesticide applications 

Continually adopting new technologies 

Self-assessing its progress 

A food AND fiber crop
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TODAY’S TAKEAWAYS 
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COTTON PRODUCTION COST 
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WEED RESISTANCE TO HERBICIDES

WEED CONTROL

COTTONSEED VALUE

EXTREME WEATHER EVENTS

SEEDLING VIGOR/STAND ESTABLISHMENT

ADEQUATE WATER SUPPLY

COTTON’S TOLERANCE TO HEAT & DROUGHT

CONSUMER ATTITUDES ABOUT AG’S IMPACT

LACK OF NEW CROP PROTECTION PRODUCTS

2023 NATURAL RESOURCE SURVEY
TOP GROWER CONCERNS
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COTTON PRODUCTION INPUT COSTS
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To protect yield and resource 
investments in the crop, farmers rely on 
many inputs.

Farming Goals:

Maximize yield 

Minimize inputs

Cost per acre*Input

$115Seed
$140Fertilizer
$120Ginning
$200Chemicals
$110Fuel, lube, and 

electricity
$26Repairs
$50Custom applications

$761Total Operating Costs*
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40 YEARS OF REDUCED ENVIRONMENTAL IMPACT
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FIELD TO MARKET 
Alliance for Sustainable Agriculture Member Include: 

The Nature Conservancy
Environmental Defense Fund
WWF
ASABE
NC State University 
BASF 
John Deere
Cotton Incorporated 
National Corn Growers Association 
Kontoor
The Coca Cola Company 

13

14



This material is property of Cotton Incorporated and may not be reproduced without written permission. 

© 2024 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.

HOW WE DEFINE SUSTAINABLE AGRICULTURE 

Meeting the needs of the present while improving the 
ability of future generations to meet their own needs 
by:

Increasing productivity to meet future food and 
fiber demands

Improving the environment 

Improving human health

Improving the social and economic well-being of 
agriculture communities 
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REGENERATIVE AG: A SYSTEMS-BASED APPROACH

Regenerative agriculture sequesters carbon in the soil and intentionally improves 
soil health, biodiversity, water quality, and air quality while ensuring the viability of 
farm production

The principles of regenerative agriculture are adaptable to local conditions:
Minimizing soil disturbance
Maintaining living roots in soil
Continuously covering bare soil
Maximizing diversity, with emphasis on crops, soil microbes, and pollinators
Integrating livestock where feasible

Practices such as no-till or reduced tillage, crop rotation, cover crops, integrated 
pest management and composting play pivotal roles in achieving regenerative 
agriculture’s goals. They improve soil quality, enable water retention, reduce 
erosion and foster a biodiverse ecosystem.
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U.S. COTTON SUSTAINABILITY GOALS FOR 2025
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IN DEPTH: LAND, CARBON, WATER, PESTICIDES

Where have we 
come from?Where are we? Where are 

we going?
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COTTON LAND USE AND YIELD TREND 
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PERCENT OF GLOBAL 
CROPLAND

WORLDWIDE DEMAND 
FOR FIBERS

Cotton meets 23% of 
the world’s textile needs 

from 2% of the 
agricultural land.
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COVER CROP
PLANTED IN FALL TO PROTECT THE SOIL 
DURING THE WINTER AND EARLY IN THE 
SEASON
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SOIL HEALTH: CONSERVATION TILLAGE IN THE U.S.
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GREEN HOUSE GAS EMISSIONS

Goal: 39% Reduction 

The Green House Gas Goal matches 
the spirit U.S. commitment under the 

Paris Accord and exceeds our historic 
trend line by 30% and our current F2M 

FieldPrints.
This metric does not account for 
carbon sequestered in the fiber 

(biogenic carbon). 
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DRIVERS TO LOWER GHG EMISSIONS

Nitrogen Use Efficiency Improvements 

Yield (genetic gains) 

Carbon capture from cover crops & no-till
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COTTON’S GLOBAL WATER USE

Cotton production uses 
3% 

of the world’s agricultural 
water.

Source: Mekonnen, M. M. and Hoekstra, A. Y.: The green, blue and grey water footprint of crops and derived 
crop products, Hydrol. Earth Syst. Sci., 15, 1577–1600, https://doi.org/10.5194/hess-15-1577-2011, 2011.
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U.S. WATER & YIELD TRENDS
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IRRIGATION WATER USE EFFICIENCY (WUE)
Goal: 18% 
Increase
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WATER STRATEGY

EVALUATE WITH METRICSINCREASE PLANT WATER PRODUCTIVITY

OPTIMIZE IRRIGATION WATER USEMAXIMIZE RAINFALL CAPTURE
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MAXIMIZING RAINFALL: SOIL HEALTH AND FARM PONDS
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OPTIMIZING IRRIGATION DELIVERY AND TIMING SYSTEMS
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SEASONAL WATER USE - ARIZONA
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INCREASING COTTON’S WATER PRODUCTIVITY

Image source: Dr. Derrick Oosterhuis, U. of Arkansas

Tap Root Development
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FOR MORE DETAILS ON COTTON IRRIGATION:

Applied Engineering in Agriculture Vol. 36(4): 457-478
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THE COTTON CALENDAR

HERBICIDES

INSECTICIDES + 
FUNGICIDES 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

PLANTING

GROWTH

HARVEST

Northern Hemisphere – Pesticide Use
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INTEGRATED PEST MANAGEMENT (IPM)
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WORLD PRODUCTION OF COTTON AND BIOTECH’S SHARE

China
95%

AUS
100%

Mexico
97%

ARG
100%

Myr.
86% 

Pak.
95% 

India
94% 

SUD
98% 

LEGEND
Biotechnology Adoption for 
Top 5 Cotton Producing 
Countries
(80% of Global Production)

Biotechnology Adoption 
by Other Countries

Sources: 
ISAAA. 2019. Global Status of Commercialized Biotech/GM Crops in 2019: Biotech Crops Drive Socio-Economic Development and 
Sustainable Environment in the New Frontier. ISAAA Brief No. 55. ISAAA: Ithaca, NY. UN FAO STAT, 2019. Global Cotton Production in 2019 from the
United Nations Food and Agricultural Organization. http://faostat.fao.org

RSA
100%

PAR
100%

Brazil
90.5%

U.S.A.
98%

CR

MWI

NI

SZ

ETCO

Biotechnology Adopted 
(rate not reported)
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PEST SCOUTING IS KEY FOR COTTON IPM

https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Chemical_Use/2021_Field_Crops/chemhighlights-cotton.pdf

scouted 
and 

sprayed at 
threshold

un-scouted,           
un-sprayed 

cotton

IPM makes 
a difference
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• 1 pigweed per 60 row 
feet of cotton can 
reduce yield by 30%. 

• 4 per 60 row feet can 
reduce yield by 45%.

• 8 per 60 row feet can 
basically destroy the 
crop.

Herbicides

Untreated

Treated
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HERBICIDE RESISTANCE – CHALLENGES
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COMMERCIAL AI WEED CONTROL EXAMPLE
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COMMON THEMES FOR IMPROVEMENT

Yield Increase
Genomics & Breeding 

Cover Crops 
Soil improvement (erosion, quality, & carbon) 
Weed suppression 
Rainfall capture (water quantity & quality) 

Precision Management 
IPM to Optimize pesticide use
Sensor-based fertilizer and water use 
Robots to reduce GHG, energy, labor, and since 
harvested when boll opens, less field loss and 
better quality 
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FOOD, FIBER & MORE

THANK YOU!
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COTTON SUSTAINABILITY 

© 2024 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.

SUSTAINABILITY STRATEGY ACROSS THE COMPANY

Improveme
nt

Measureme
nt & 

Standards

Communicatio
n & Education

Increase the Demand and 
Profitability of Cotton
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SUSTAINABILITY FOCUS AREAS
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DATA AND UPCOMING ENVIRONMENTAL 
LEGISLATION 

47

48



This material is property of Cotton Incorporated and may not be reproduced without written permission. 

© 2024 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.

U.S. AND E.U. LEGISLATION/ REGULATION

Corporate 
Sustainability 
Due Diligence

Corporate 
Sustainability 

Reporting

Extended 
Producer 

Responsibility

Climate 
Reporting

Ecodesign for 
Sustainable 

Products
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SUSTAINABILITY DATA FOR COTTON AND COTTON APPAREL

Increase 
data 
availability

Standards and 
methodology 
development

LCA and 
sustainability 
research
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NATURAL RESOURCE SURVEY & U.S. LCA

• Collected 753 responses 
from all cotton producing 
states

• Southeast – 275  

• Midsouth – 129  

• Southwest – 324 

• Far West - 25

• Data used in life cycle 
assessment for U.S. cotton 
production 
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U.S. COTTON LIFE CYCLE ASSESSMENT

Background 
Data 

Research & 
Acquisition

Natural 
Resource 

Survey Design 
and Fielding

Agricultural 
Modeling

Model 
Refinement 

& Preliminary 
Results

Model 
Finalization 

& Critical 
Review

LCA Publication

Q1/
Q2 

2024
Q4Q3Q2

Q1 -
2023

Q3/
Q4
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HIGG COTTON EXPERT METHODOLOGY GROUP
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HIGG MSI COTTON EXPERT METHODOLOGY 
TEAM OBJECTIVES
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HIGG MSI COTTON EXPERT METHODOLOGY TEAM
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MICROPLASTICS IN THE E.U. 
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GLOBAL DISTRIBUTION OF MICROPLASTICS
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MICROPLASTICS AWARENESS IS GROWING & 
CHANGING BEHAVIOR

Microplastic pollution is influencing clothing purchase decisions
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PLASTIC POLLUTION FROM THE APPAREL INDUSTRY
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SYNTHETIC MICROFIBER PERSISTENCE AND THE AQUATIC 
ENVIRONMENT

Cotton microfibers readily 
biodegrade in aquatic 
environments whereas polyester 
microfibers do not

Cotton biodegrades in: 
Wastewater environments 
Fresh water
Salt water 

Source: Zambrano, M. C., Pawlak, J. J., Daystar, J., Ankeny, M., Goller, C. C., & Venditti, R. A. (2020). Aerobic 
biodegradation in freshwater and marine environments of textile microfibers generated in clothes laundering: 
Effects of cellulose and polyester-based microfibers on the microbiome. Marine Pollution Bulletin, 151(January). 
https://doi.org/10.1016/j.marpolbul.2019.110826
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EFFECT OF FINISHES ON THE BIODEGRADATION OF COTTON 
FABRICS IN AQUATIC ENVIRONMENTS

Cotton microfibers generated from dyed and finished fabrics degrade faster than 
an oak leaf. 

Test method ISO 14851, Source: Zambrano, M. C., Pawlak, J. J., Daystar, J., Ankeny, M., & Venditti, R. A. (2021). Impact of dyes and finishes on the aquatic biodegradability of cotton textile 
fibers and microfibers released on laundering clothesௗ: Correlations between enzyme adsorption and activity and biodegradation rates. Marine Pollution Bulletin, 165(January), 112030. 
https://doi.org/10.1016/j.marpolbul.2021.112030
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ENVIRONMENTAL EFFECTS OF PLASTICS

Source: Corella-Puertas, et. al., MarILCA characterization factors for microplastic impacts in life cycle assessment: Physical effects on biota from emissions to aquatic environments,
Journal of Cleaner Production, Volume 418, 2023, https://doi.org/10.1016/j.jclepro.2023.138197.

Source: Tang and Boulay, Research Project 21-850, MarILCA Fragmentation 2023 report 

 Characterization of physical effects on marine ecosystem – completed
• Modeling fragmentation of macroplastics into secondary microplastics - underway
• Expanding beyond exposures in marine environment - sediments underway
• Expanding to other effects
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Environmental Benefits
The potential for significant 
positive impact on the 
environment. 

Economic Viability
The practicality of the solution in 
terms of cost effectiveness and 
potential for return on 
investment.

Near-Term Scalability
The ability to rapidly and 
effectively scale the solution.

Gaps in Industry Efforts 
The opportunity to make a 
unique contribution where 
current industry efforts are 
lacking.

The need for realistic and scalable circular 
solutions that reduce environmental impacts 
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BIODEGRADABILITY & COMPOSTING STUDY OF COTTON 
& POLYESTER FABRICS

Li et al., 2010 conducted industrial compost and lab trials on three 100% knit cotton fabrics (two with 
softener finish) and one 100% polyester fabric

Cotton fabrics with common finishes degraded in lab conditions and were compostable in industrial 
trials – polyester was not 

Test Method: ASTM D5988-09 & industrial compost. Source: Li, Lili, 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
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COMPOSTING AT CORNELL 

Images: courtesy of Cotton Incorporated research at Cornell, photographed by Insights International, Inc.
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100% COTTON

1 month in hot compost

3 months in hot compost 4 months in hot compost
Images: courtesy of Cotton Incorporated research at Cornell, photographed by Insights International, Inc.
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COTTON BLEND

2 months in hot 
compost

5 months in hot compost3 months in hot compost 4 months in hot 
compostImages: courtesy of Cotton Incorporated research at Cornell, photographed by Insights International, Inc.
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BIOSEQUESTRATION FROM WASTE CLOTHING
“GRAPHYTE” CARBON CASTING
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REUSE AND DURABILITY
Hypothesis:
Cotton fabric is commonly reused a second or third time before 
being discarded, which reduces its overall environmental impact
Goal:
Perform LCA around the multiple uses of cotton fabric and determine 
how that reduces the overall impact of cotton fabric used in apparel
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COTTON SUSTAINABILITY RESOURCES 

www.cottontoday.com
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COTTON SUSTAINABILITY RESOURCES 

www.cottonworks.com
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THANK YOU!
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