SETTING THE STAGE:
RESPONSIBLE COTTON PRODUCTION
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IMPACT OF MECHANIZATION ON LABOR
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TODAY'S TAKEAWAYS

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

Continually adopting new technologies

Self-assessing its progress

-]
]
]
© Reducing pesticide applications
]
-]
o

A food AND fiber crop

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

Lo G S

10

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



2023 NATURAL RESOURCE SURVEY

TOP GROWER CONCERNS
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COTTONSEED VALUE

COTTON’S TOLERANCE TO HEAT & DROUGHT
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COTION PRODUCTION INPUT COSTS

Cost per acre*

To protect yield and resource

investments in the crop, farmers rely on Seed S115
many inpus. Fertilizer $140
Farming Goals: Ginning $120
& Maximize yield Chemicals $200
& Minimize inputs Fuel, lube, and $110
electricity
Repairs $26
Custom applications S50
Total Operating Costs* $761
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40 YEARS OF REDUCED ENVIRONMENTAL IMPACT

Land Use Soil Loss \Water Energy

Ulll

30% 45% 8%  31%  25%

Field to Market —‘m.!;mcf» for Sustainable Agric Hlu 2021. Environmental
Field to Market Farm Agrict dL Iré oduction in the United States (Fourth Edition). ISBN: g78-C

ST
-
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FIELD TO MARKET

Alliance for Sustainable Agriculture Member Include:
© The Nature Conservancy

© Environmental Defense Fund

o WWF

o ASABE

o NC Stafe University

o BASF . ° _
o John Deere Fleld to MarketL
o Cotton Incorporated https.#fieldtomarket.org/our-members/
@ National Corn Growers Association

@ Kontoor

© The Coca Cola Company
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HOW WE DEFINE SUSTAINABLE AGRICULTURE

Meeting the needs of the present while improving the U.S. COTTON TEN YEAR
ability of future generations to meet their own needs | SUSINEGIRNAEEAIE
by: | PATHWAYS TO PROGRESS

@ Increasing productivity to meet future food and
fiber demands

o Improving the environment
@ Improving human health

o 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 infentionally 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:
o Minimizing soil disturbance
& Maintaining living roofs 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, <;ro+o rotation, cover crops, integrated
pesf management and composting pldy pivotal roles in achieving regenerative
agriculture’s goals. They improve soll 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 Where are

Where are we? - e
come from? we going
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COTTON LAND USE AND YIELD TREND
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PERCENT OF GLOBAL WORLDWIDE DEMAND
CROPLAND FOR FIBERS

Other
Natural

Cotton
23%
C(:Huloi;icsV
6%
Synthetics
70%
Cotton meets 23% of
the world’s textile needs
from 2% of the
agricultural land.
“iber Data Sources: Cotton Incorporated calculations derived from \Wood
on) and USDA (cotton) estimates
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SOIL HEALTH: CONSERVATION TILLAGE IN THE U.S.

T T T R e S

Three-quarters of
US. growers use
- conservation
tiLlag ' None or Strip
(56%)

Conservation
(21%)
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GREEN HOUSE GAS EMISSIONS

Goal: 39% Reduction

25 The Green House Gas Goal matches
g i . the spirit U.S. commitment under the
a zo To% *. Paris Accord and exceeds our historic
S S T e, . trend line by 30% and our current F2M
3 s . i N FieldPrints.
o L M This metric does not account for
i 10 carbon sequestered in the fiber
g . (biogenic carbon).
2 o8
3 y = -0.0175x + 3661
L 00

1980 1990 2010 2020 2030

2000
o Historic @ Goal

Field to Market: Keystone Alliance for Sustainable Agriculture 2016
https:./fieldtomarket org/national-indicators-report-2016/
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DRIVERS TO LOWER GHG EMISSIONS

@ Nifrogen Use Efficiency Improvements
@ Yield (genetic gains)

@ Carbon capture from cover crops & no-fill
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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)
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MAXIMIZE RAINFALL CAPTURE OPTIMIZE IRRIGATION WATER USE

ot M e

® WATER STRATEGY

b

INCREASE PLANT WATER PRODUCTIVITY EVALUATE WITH METRICS
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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

Seasonal Water Use (cm)
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INCREASING COTTON’S WATER PRODUCTIVITY

Tap Root Development

H INCHES
36 INCHES
30 DAYS

Image source: Dr. Derrick Oosterhuis, U. of Arkansas
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FOR MORE DETAILS ON COTTON IRRIGATION:

Beyond 2020,

FORTY YEARS OF INCREASING COTTON’S WATER

PRODUCTIVITY AND WHY THE TREND WILL CONTINUE ‘()II{STL?:":_)
E. M. Barnes, B. T. Campbell, G. Vellidis, W. M. Porter, J. O. Payero, B. G. Leib, FUTURE
R. Sui, D. K. Fisher, S. Anapalli, P. D. Colaizzi, J. P. Bordovsky, Collection
D. O. Porter, S. Ale, J. Mahan, S. Taghvaeian, K. R. Thorp Hasloar

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

n Cotton App

Preview Tool

B o

Preview PDF

| View PDF
B
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THE COTTON CALENDAR

Northern Hemisphere — Pesticide Use
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INSECTICIDES +
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INTEGRATED PEST MANAGEMENT (IPM)
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WORLD PRODUCTION OF COTTON AND BIOTECH'S SHARE

Brazil
90.5%

PAR
LEGEND 100%

Biotechnology Adoption for
Top 5 Cotton Producing ARG
Countries

(80% of Global Production) : 100%

Biotechnology Adoption
by Other Countries

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

Percent of Planted Cotton Acres
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Insects Insecticide Weeds Herbicide Disease Fungicide

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

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

37

scouted
and
sprayed at
threshold

un-scouted,
un-sprayed
cotton

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



>

e

- 8 per 60 row feet can

~

——

- 1 pigweed per 60 row

feet of cotton can
reduce yield by 30%.

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

basically destroy the
crop.
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HERBICIDE RESISTANCE - CHALLENGES

© 2024 Cotton Inc

w

Herbicicide resistant weed biotypes

— Herbicide resistant weed biotypes

m . . . 1 - r 50
~ -~~~ Herbicide resistant weed biotypes - Projected
o . ~T 45
800 | Herbicide sites of action e
700 | ==== Herbicide sites of action - Projected 27 40
| ’
P4 4 35
600 5 pme==?
- L 30
500 |
L 25
400
- 20
300
15
200 L 10
100 L s
0 T : - : 0
1950 1970 1990 2010 2030 2050

From Westwood. et al. (2018); Weed Management in 2050: Perspectives on the Future of Weed Science
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COMMERCIAL Al WEED CONTROL EXAMPLE
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COMMON THEMES FOR IMPROVEMENT

Yield Increase
@ Genomics & Breeding

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

Precision Management
@ |PM to Optimize pesticide use
o Sensor-based fertilizer and water use

@ Robofts to reduce GHG, energy, labor, and since
harvested when boll opens, |€ss field loss and
better quality
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FOOD, FIBER & MORE

5,200 lbs
of "Seed Cotton"
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COTTON SUSTAINABILITY

SUSTAINABILITY STRATEGY ACROSS THE COMPANY

Increase the Demand and
Profitability of Cofton

7 \ - \
el gy O py

Measureme ..

Improveme nt & Communicatio

nt Standards n & Education
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SUSTAINABILITY FOCUS AREAS
U5, COTTON TRUST PROTOCOL

JPEEEEE ® .\ SUSTAINABILITY
¥ Ty = §J ASSESSMENT
Y

’
/
' 4
I’
! IMPROVING
: COTTON'S
' SUSTAINABILITY
\
A\
\\ @
N ’ SUSTAINABILITY
M ®," LEADERSHIP &
e ENGAGEMENT

i SUSTAINABILITY
COMMUNICATION
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DATA AND UPCOMING ENVIRONMENTAL
LEGISLATION FR————

GREENWASHING

= @M SLYIC Ats Design Fashion Architectre Luxury Beauly  Video

Style / Fashion

French lawmakers approve bill penalizing fast N
fashion ’ ¢

s@no

BRUSSELS - The i
Carmmissio's ety pobiisbed lan s combat reresshing wbich # syl hort” o st e

Toox us  pusics W opbion  baa it Gpots Uit Ve A o

. Glimpact Launches First Digital Platform for American //: &

PEF in spotlight at natural fibres event G ies to Eval Overall Envir tal Footprint, (\\:\-J- y
L6eeit Mathaws @29th September 2023 Measuring 16 Categories of Impact of Human Activity e e
Spread the lore Companies can now measure their contribution according to the 9 planetary
[+ Jwlin] » 181 +] boundaries with Glimpact's technology, the first modeled on the new scientific

framework adopted by the EU in the form of a digital Saas platform — accessible to all

industries and now deployable on a large scale worldwide
BIELLA - Efforts by Eux eguls 1o rank th ™

e on the opesing day of this year

NEWS PROVIDED &Y
Glimpact
AP 24,2028, 8:00 AM ET
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U.S. AND E.U. LEGISLATION/ REGULATION

Ecodesign for
Sustainable
Products

Extended
Producer

[ THERE e Responsibility

Climate
Reporting

Corporate
Sustainability

Reporting p :
Corporate y-. ﬁ

Sustainability L P g o
Due Diligence P <= ‘f/
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SUSTAINARBILITY 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

® Share Production

—— Share Respondents

* Collected 753 responses
from all cotton producing
states

Response Distribution by State

942K

Cotton acreage among respondents

* Southeast—-275

* Midsouth - 129 o
* Southwest —324

* Far West - 25

11M

USDA's reported cotton acreage

* Data used in life cycle
assessment for U.S. cotton
production 'w@‘; o@"\ <«
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U.S. COTTON LIFE CYCLE ASSESSMENT

Background Model
Data Finalization
Research & Agricultural & Critical
Acquisition Modeling Review
®© 0 00 6 O
Q2
2024
Natural Model LCA Publication
Resource Refinement
Survey Design & Preliminary
and Fielding Results
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HIGG COTTON EXPERT METHODOLOGY GROUP

2023
i Modelling
Better Cotton Decisions
CottonConnect 2021
Cotton Council International Kickoff .

Cotton Incorporated

Cotton Research and Development .

Corporation

National Cotton Council of America . . _
Organic Cotton Accelerator

Textile Exchange 2022 2024

U.S. Cotton Trust Protocol Data Documentation

WWF Collection & External
Template Review
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HIGG MSI COTTON EXPERT METHODOLOGY
TEAM OBJECTIVES

Publish a Methodology for Add new cotton data to the Educate and focus on the
Cotton LCA that is Higg MSI that is appropriate use-cases for
LCA data
Industry-aligned & Region- &
¢ Independently reviewed Program-specific e Avoid just
e Provides clear guidance e Consistent chasing/comparing the
on data requirements e Continuously updated lowest number
(Data Collection (every 1-3 years) ¢ Understand implications of
Template) different field practices alsc

beyond those captured in
the impact results

”"n
S¢ Cascale
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HIGG MSI COTTON EXPERT METHODOLOGY TEAM
Theory of Change

Higg Product Tools - Cotton Model

Reported Data helps drive
: Environmental sourcing of
— Impacts preferred cotton
; available in the through producer

Higg Product programs
Tools

Change in practices that reduce
impacts are implemented at farm
level, catalyzed and documented
by programs [ industry
:; Cascale stakeholders

Farm Level
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MICROPLASTICS IN THE E.U.

P(\“/ TORCS PROKCTS  FATRES  ABOUT  GETINVOLAD Q
8 Ways the EU Can Strengthen Plastic Pollution
Legislation
—_— Draft bill on microplastics lacks rules to ensure industry compliance and

accountal

AsmiciE

EU action against microplastics
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GLOBAL DISTRIBUTION OF MICROPLASTICS

Legend

Marine Microplastics

Total Pieces/L
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Freshwater Microplastics
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MICROPLASTICS AWARENESS IS GROWING &
CHANGING BEHAVIOR

Microplastic pollution is influencing clothing purchase decisions

S 407 P

BOTHERED BY BRANDS & RETAILERS
USINGSYNTHETIC FIBERSDUETO
MICROPLASTIC POLLUTION

MICROPLASTIC POLLUTION
WILLAFFECT MY PURCHASES
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PLASTIC POLLUTION FROM THE APPAREL INDUSTRY

Plastic textile waste 'polluting Africa' CIE2

|— <
nature
COMMUNICATIONS

Apparel industry
responsible for 14%

of plastic leakage

Synthetic garments
leak around 10x more
than cotton garments

DiRinl =)

BERLIN - Textile waste exported to African countries, such as Ghana, is a significant source of plastic

pollution, according to new joint research by peace Germany and peace Africa.

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

60

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



SYNTHETIC MICROFIBER PERSISTENCE AND THE AQUATIC
ENVIRONMENT

A - Inoculum
Lake Water

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

Cotton biodegrades in:
@ Wastewater environments

@ Fresh water
o Salt water

% Biodegradation

Source: Zambrano, M. C., Pawlak, J. J., Daystar, J., Ankeny, M., Goller, C. C., & Venditti, R. A. (2020). Aerobic
biodegradationin freshwater and marine environments of textile microfibers generated in clothes laundering: i N
Effects of cellulose and polyester-based microfibers on the microbiome. Marine Pollution Bulletin, 151 (January).—2— 100% Cotton —>— 100% Polyester —>— 100% Rayon

https://doi.org/10.1016/j.marpolbul.2019.110826 —— 50/50 Polyester/Cotton MCC
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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.
100 4 b
1111 , "
g 117111 1 $; i o 40k
+iEl = &
": Ho885 35566498
- - B-R Sy Dy
£ w] isess=it 25
= - ‘ﬁ &Il a ™
1 A
) v — Cotton - No Finisl
& —6— Cotton - Dye s——otH—ekt—ip—
2 —<1— Cotton - Durable Press an a, R o,
S 20 < Cotton - Softener ARG
T —A— Caotton - Water Repellent PR—— Ond 008 040 0y 0
b
MCC Softener Water Repellent
4] T T T Modified amino-functional silicone Noa-FFOA(CS) fluorochemical
0 60 80 100

Textile finishes applied to the cotton fabrics.

Days

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 clothes : 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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Source: Tang and Boulay, Research Project 21-850, MarILCA Fragmentation 2023 report
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Source: Corella-Puertas, et. al., MarILCA characterization factors for microplasticimpacts 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.
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The need for realistic and scalable circular
solutions that reduce environmental impacts

® = |5 @

Environmental Benefits Economic Viability Near-Term Scalability Gaps in Industry Efforts

The potential for significant The practicality of the solution in The ability to rapidly and The opportunity to make a
positive impact on the terms of cost effectiveness and effectively scale the solution. unique contribution where
environment. potential for return on

current industry efforts are
investment.

lacking.
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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

o Cotton fabrics with common finishes degraded in lab conditions and were compostable in industrial
frials — polyester was not
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FIGURE 5. Biodegradation of fabrics in composting FIGURE 6, Biodegradation of fabrics by enzymatic hydrolysis FIGURE 7. SEM images of fabric samples after degradation

(1000x)

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

3 months in hot composf 4 months in hot * 5 months in hot compost

Images: courtesy of Cotton Incorpor C-Ompost §ights International, Inc.
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BIOSEQUESTRATION FROM WASTE CLOTHING
“GRAPHYTE"” CARBON CASTING

@he Washington Post

Bloomberg

CLMATE SLUTIONS

The Lego-like way to get CO2 out of the

sliveNow Markets  Economics  Indusiies Tech Al Poliics  Wealth  Pursuits Opinion  Businessweek  Equility  Groen

Green H Al
e e Bill Gates-Backed Startup to Use Old_ atmosphere
Wood to Remove Carbon From the Air
Acompany says that it has found a way 1o remove CO2 from the air forless than $100 per ton
“Carbon casting” is a unique form of CO2 removal technology that could be a key to
reversing the worst effects of climate change. @ hannon Gsaky

= senmen FORTUNE

ENYIRONMENT - CLIMATE CHANGE

A Bill Gates-backed
startup just launched that
could remove 5,000 tons of
carbon dioxide from the
atmosphere by vear end

M o osmts o
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REUSE AND DURABILITY

Hypothesis:

Coftton 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 overallimpact of cotton fabric used in apparel
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COTTON SUSTAINABILITY RESOU RCES

cotton
- today About Us Our Vision Our Sustainability Story v Knowledge Hub Cotton Facts +

The Urgency of Addressing
Plastic Pollution in the
Apparel Industry

Plastic Leakage Assessment of the Global
Apparel Industry

i MICROFIBERS
ReadMore = —

www.cottontoday.com
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Cotton Sustainability Basics Recycled Cotton
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www.cottonworks.com

COTTON SUSTAINABILITY RESOURCES
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