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Farmer's field = Retailer’'s store/website
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PERSPECTIVES: THE SEARCH FOR
TRUTH AND KNOWLEDGE

The incentive is to use less, not more.
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What do these factories
have in common?

17

Where's the roof?
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By Jen Skerritt and Brian KSullivan
August 26, 2017, 5:20 PMEDT Updated on August 27,2017, 3:09 PM EDT

19
Texas’ cotton industry is facing its worst harvest in
years — costing the state more than $2 billion
Cotton is Texas' largest crop, and industry experts say they expect just half the normal annual yield
— which will drive up costs for consumers.
BY JAYME LOZANO CARVER AUG. 31,2022 5AM CENTRAL SHARE REPUBLISH /
20
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PERSPECTIVES: THE SEARCH FOR
TRUTH AND KNOWLEDGE

The incentive is to use less, not more.

Even if you do everything right, cotto
farming is a risky business.
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BUTfer ER
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Source: Food Lion Grocery Store

23

Sources: US Bureau of Census, Cotlook, Food Lion in Raleigh, NC on September 28

tem __1970s 2025

Eggs 61 cents / dozen $5.99/ dozen
Butter 86 cents / Ib. $6.99 / Ib
© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.
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World Cotton Price — The A Index
August 1970 - September 2025
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Source: Cotton Outlook
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PERSPECTIVES: THE SEARCH FOR
TRUTH AND KNOWLEDGE

The incentive is to use less, not more.

Even if you do everything right, cotto
farming is a risky business.

If you cannot be efficient and
improve, your farm will not survive.

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS.

26

© 2025 Cotton Incorporated. Service Marks / Trademarks of Cotton Incorporated. AMERICA’S

COTTON PRODUCERS AND IMPORTERS.

13



Cotton Farm Tour 2025: Setting the Stage

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS.

P4

Farm Tour

Field
Research

Gin &
Warehouse
Tour

Cocktails &
Conversation

3

USDA
Classing
Office

Closing
Thoughts

Lunch and
departure

10/15/2025

OUR OBJECTIVES
See
Ask
Learn
Judge for yourself
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SETTING THE STAGE:
RESPONSIBLE COTTON PRODUCTION

BRI G

Cotton 101

Defining “Sustainability”

Production systems: organic,

conventional, and biotech

Cotton Growth & Development

Management practices
Cotton Ginning

New technologies
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| Dr. Ryan Kurtz
VP AERD

Dr. Evy Jaconis
Cottonseed

Human & Animal Nutrition b (il LSk

Soil Health
Weed Science

AGRICULTURAL AND ENVIRONMENTAL RESEARCH

Upland Cotton 2023
Planted Acres by County
for Selected States

[\

Dr. Ed Barnes
Ag Engineering

Dr. Don Jones
Breeding

Dr. Sally Taylor
Entomology

31

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

© Reducing pesticide applications

© Continually adopting new technologies

@ A food AND fiber AND fuel crop

32
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TYPES OF
DOMESTICATED COTTON

o Upland (Gossypium hirsutum)
© 95% of cotton grown in the world
o 14 million bales in the US.”
© Pima (Gossypium barbadense)
@ 0.5 million bales in the US®
o Asiatic (Gossypium arboreum)
o Limited production in SE Asia
o Other (Gossypium herbaceum)
@ Burma and Thailand
o Very little produced

33

Number of
480 Ib Bales
of Fiber per County
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2023 NATURAL RESOURCE SURVEY

TOP GROWER CONCERNS

EXTREME WEATHER EVENTS

ADEQUATE WATER SUPPLY

COTTON'’S TOLERANCE TO HEAT & DROUGHT

CONSUMER ATTITUDES ABOUT AG’S IMPACT

LACK OF NEW CROP PROTECTION PRODUCTS

’s / Trademarks of Cotton Incorporated. —

Bayramova et al. (2024). BioResources, 19(4), 7279-7319.

35

farmers rely on many inputs.
Farming Goals:
© Maximize yield

@ Minimize inputs

* Not including Fixed costs (land, equipment,
infrastructure, etc.)

To protect yield and resource investments in the crop,

COTTON PRODUCTION INPUT COSTS

Seed $133
Fertilizer $137
Ginning $186
Chemicals $159
Fuel, lube, and elect. S57
Repairs $75
Custom applications $38
Interest on op. inputs $19
Total Operating Costs* $804

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

https://www.cotton.org/econ/cropinfo/costsreturns/portal.cfm

36
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COTTON LAND USE AND YIELD TREND
35,000 900
an,ooo /_-\\/', 800
3 ’ 700 __
S 25,000 A 2
— P 600 -
S o> O g
£ 20000 i 500
E 15,000 £ e ( 400 %_J Area
© 2 Sr [ = =
< 10,000 8
S 200 *-
8 5,000 o
| 0
1960 1970 1980 1990 2000 2010 2020
Year

€ 2025 Cotton incorporated AMERICA’S COTTONPROD RS AND IMPORTERS. Service Marks / Trademartis of Cotton incorporated. B

Data Source: USDA Foreign Agricultural Service — PS&D. Five year running avérage.

37
PERCENT OF WORLDWIDE
GLOBAL CROPLAND DEMAND FOR FIBERS
Cotton Noallgiril
2%
Soybean
9% Cotton
a
OtherCrops
39%
Ccltulosics'
6%
Synthetics
70%
Cotton meets 23% of
the world's textile
needs from 2% of the
agricultural land.
Cropland Use: 2022 United Nations Food and Agricultural Organization. http://faostat.fac.org. Fiber data sources: Cotton Incorporated calculations derivec
from Wood Mackenzie (non-cotton) and USDA (cotton) estimates

TTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.
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40 YEARS OF REDUCED ENVIRONMENTAL IMPACT

Land Use Soil Loss \Water Energy

Ulll

30%  45% 8%  31%  25%

Y
JiY Field to Market: The Alliance for Sustainable Agr \'lu 2021. Environmental Ou
Field to Market Farm Agricultural Production ir WU e United States (Fourth E(I on). ISBN ﬁ77 0-57¢

—_—— © 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.
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FIELD TO MARKET

The Alliance for Sustainable Agriculture.
Members Include:

o The Nature Conservancy

o Environmental Defense Fund

© The Sustainability Consortium

o University of Arkansas

o Bayer Crop Science

o John Deere Fleld tO Market

o Cotton |ncorporated https.#fieldtomarketorg/cur-memb

@ National Corn Growers Association
& Kontoor
© The Coca Cola Company

— © 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated. —
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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
o Improving human health

@ Improving the social and economic well-
being of agriculture communities

Outcomes-based approach.

https://fieldtomarket.org/defining-sustainability/

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

41

PRODUCTION SYSTEMS:
ORGANIC, CONVENTIONAL, GMOs

The internet and social media are full of
polarizing information to affirm whatever
you want to believe.

There are no perfect production systems.

All production systems have pros and
cons.

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.
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Biotechnology Adoptionfor
Tops Cotton Producing
Countries

(80% of Global Production)

Biotechnology Adoption
by Other Countries

Biotechnology Adopted
(ratenotreported)

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

WORLD PRODUCTION OF COTTON AND BIOTECH'S (GMO'S)
SHARE

Trademarks of Cotton Incorporated.
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TOLERANCE
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that crop that is GMO.

GMO Crops in

GMO CROPS PROVIDE PEST RESISTANCE AND HERBICIDE

Summer Squash 12
Alfalfa 30
Papaya 50

Canola 20

Corn 83

Soybean 94

Sugar Beet

Cotton

Percent Acreage of Crop as GMO in the US

95

Figure 1. GM Crops currently on the market in the United States. The graph represents the percent of acreage planted of

From "What do you know about bioengineered crops (aka GMOs)?" UC Davis Biotechnology Program blog.

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

o Neither use GMO seed

@ The difference isn't whether chemicals and
pesticides can be used, it's the source.

Organic allows most natural substances while X«
prohibiting most synthetics. <

o Conventional allows most natural substances as

natural or synthetic.

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

4
T——— ; '
well as all EPA approved synthetics. J
' B
@ There is no inherent safety or hazard in being

45

ORGANIC & CONVENTIONAL

Both systems:

o Use as few chemical inputs as : 7
necessary to maximize ROI

» The fiber characteristics are
indistinguishable

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

Implement and benefit from practices .7
that protect soil health . <
o Comply with the same EPA worker '
protection standards v = %
o Can be sustainable produced _oen &

46
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REGENERATIVE AGRICULTURE

* “Using a systems-based perspective, 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.

* This definition is accompanied by five principles, which are based
on Indigenous ways of land management and are adaptive to local
conditions and culture:

* minimize [soil] disturbance;

* maintain living roots in the soil;

* continuously covering bare soil;

* maximize diversity; and

* integrate livestock where it is feasible.”
- Field to Market

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service M

Field to Market’

i i
1 : { fiy
&EG‘ENERATIVE
AGRICULTURE
GUIDANCE

demarks of Cotton Incorporated.

https://fieldtomarket.org/regenerative-agriculture-guidance/

47

THE COTTON CALENDAR

Northern Hemisphere

Jan Feb Mar  Apr  May June July Aug Sept

PLANTING

GROWTH

HERBICIDES
COVER CROP

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service M

Management Operations: HARVEST
COVER CROP

demarks of Cotton Incorporated.
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COVER CROPS

o Planted in the fall to protect soil through winter and spring

Decrease soil erosion
o Increases water-infiltration
L Suppresses weeds

However, there are always some trade-0ffs and they depend on
region and production system

SOIL HEALTH: TILLAGE SYSTEMS IN THE U.S.

None or Strip
(56%)

Conservation
(212%)

'S COTTON PRODUCERS AND IMPORTERS. S

50
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PLANTING

EMERGENCE -5 TO 7 DAYS

© 2025 Cotton Incorporated. Service Marks / Trademarks of Cotton Incorporated. AMERICA’S
COTTON PRODUCERS AND IMPORTERS. 26



Cotton Farm Tour 2025: Setting the Stage

= = ~

- «1pigweed per 60 row feet of
S cotton can reduce yield by 30%.
= = .4 per 60 row feet can reduce
_ Vield by 45%.
- +8per 60 row feet can basically
result in an unharvestable crop.

10/15/2025

j Untreat

ed

<, r

=
~=

Herbicicide resistant weed biotypes

—— Herbicide resistant weed biotype:

S

HERBICIDE RESISTANT WEEDS - A MAJOR CHALLENGE

m . . . - r 50
~« -« Herbicide resistant weed biotypes - Projected
o . ~T 45
800 | Herbicide sites of action g
’ =
700 [ ==== Herbicide sites of action - Projected 7 40
’
Py F 3
600 5 pme==?
- - 30
500 ’
L 25
400
- 20
300
L 15
200 L 10
100 L s
0 v : - : 0
1950 1970 1990 2010 2030 2050

From Westwood. et al. (2018); Weed Management in 2050: Perspectives on the Future of Weed Science

Herbicide sites of action

54
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TARGETED WEED MANAGEMENT

— © 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.
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COMMERCIAL Al WEED CONTROL EXAMPLE

@
N\ !‘ Elsasn

\

56
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y

1st Squar
| @ 35 days

' y
S ;

COTTON'’S GLOBAL WATER USE

Cotton

Sugar Cane

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

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trade s of Cotton Incorporated.
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Slide 57

MG1 | added the words "pre-bloom stage" to the title. | am not sure if it
is worth trying to introduce a new term "squaring" to this group
because they will not likely see one in the field portion. | think

"pre-bloom" will make more sense to them.
Morgan, Gaylon, 2025-09-17T12:14:15.589

EB1 0 | like making the joke that a square is a triangle.
Barnes, Ed, 2025-09-22T15:28:47.073
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Scurce: USDA Farm and Ranch Irrigation Surveys
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MAXIMIZE RAINFALL CAPTURE OPTIMIZE IRRIGATION WATER USE

Ms

INCREASPLANT ATER PRODUCTIVITY EVALUATE WITH METRICS

60
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MAXIMIZING RAINFALL: SOIL HEALTH AND FARM PONDS

ted. AMERICA'S COTTON PRODUCERS AND IMPORTERS. rks /' demarks of Cotton Incorporated. —
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OPTIMIZING IRRIGATION DELIVERY AND TIMING SYSTEMS

of Cotton Incorporated. —

62

© 2025 Cotton Incorporated. Service Marks / Trademarks of Cotton Incorporated. AMERICA’S
COTTON PRODUCERS AND IMPORTERS. 31



Cotton Farm Tour 2025: Setting the Stage

10/15/2025

SEASONAL WATER USE - ARIZONA

Seasonal Water Use (cm)
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USDA, ARS CR Report #29

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

Tap Root Development

H INCHES

36 INCHES

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

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

64

© 2025 Cotton Incorporated. Service Marks / Trademarks of Cotton Incorporated. AMERICA’S

COTTON PRODUCERS AND IMPORTERS.

32



Cotton Farm Tour 2025: Setting the Stage

10/15/2025

., First flower

» .
‘ ¥
-
; A e
o &
;- £
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: . Late 2nd Day
Early 2nd Day

INTEGRATED PEST MANAGEMENT (IPM)

| above EIL, benefit > cost e
0 it
“4s 4
a ¢+ pest population
a 7 without control
. control ’
o ’ EIL
T N
g ET
=]
z
below EIL, cost > benefit
T T T T T |
time
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WHAT IS IPM ANYWAY?

Management, not control.
People-oriented. Decisions are made on the farm level.
Preventative and therapeutic practices.

First principle of IPM - take no action unless a pest is present
and poses an actual or potential threat (usually economic).

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

¢ Rotation
Ay © Host plant resistance

e Monitoring
Decision support systems

‘ \
Observation [k
J
. . N
¢ Biological control

e Chemical control

Intervention

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated. —
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PEST SCOUTING IS KEY FOR COTTON IPM

Percent of Planted Cotton Acres

100
90
80
70
60
50
40
30
20
10
0

Scouted Used Scouted Used Scouted

Insects Insecticide Weeds Herbicide Disease

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

Sprayed
Fungicide
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INSECTICIDE APPLICATIONS PER ACRE

Georgia Cotton Production

20

during the last 30 years.

Soll wew cea Two significant events have changed cotton IPM

Boll weevil free
Bt cotton

T

g 15 Active BWEP

£ (does not include BWEP sprays)
E 12.6

s 119

® 10.5

S 10 —

o

o

©

(] 7.4
b=

8

£

o

1]

1]

=

31 29 26

1986 1988 1990 1992 1994 [1996 1998 2000 2002 2004 2006
Heliothines Boll feeding bugs

Source: Beltwide Cotton Conference

: 2024: 2.9 applications
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scouted and
sprayed at
threshold

un-scouted,
un-sprayed
cotton

.

Open Boll
110 Days

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERg

72

© 2025 Cotton Incorporated. Service Marks / Trademarks of Cotton Incorporated. AMERICA’S
COTTON PRODUCERS AND IMPORTERS. 36



Cotton Farm Tour 2025: Setting the Stage 10/15/2025

Cotton Harvest: Recent Past (& Present)

73

“Stripper” verses “Picker”

Stripper dE "I =

= |
~ARIIARAAR AL

VIP RTERAService Marks / Trademarks of Cotton Incorporated.
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Current Harvest System
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Impact of Mechanization on Labor
Hours of Labor Per Bale
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o
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0 \ \ \ \ \ \ \
1935 1945 1955 1965 1975 1985 1995 2005
Year
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Modern Ginning Processes

Seed Cotton Cleaning

Module Feeder

Lint
Cleaning

2 W | Rug

Bale Press

)

Gin diagram courtesy of Lummus Ag Technology
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Seed
Cotton
Cleaning

Stick
Machine

Video complements of
USDA-ARS
NM & MS Gin Laboratories

h Incorporated. AMERICA'S DUCERS AND IMPORja
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Ginning
Gin Stand

Video complements of
USDA-ARS
NM & MS Gin Laboratories

79

Lint Cleaner

One grid
bar.

Video complements of
USDA-ARS
NM & MS Gin Laboratories

80
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Bale Press

Co-Products

S. Service Marks / Trademarks of Cotton Incorporated.
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FOOD, FIBER & MORE

5,200 lbs.
of "Seed Cotton"

2,000 lbs.
Fiber

400 lbs.
Co-Product
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AUTOMATION APPLICATIONS

ed. AMERICA'S COTTON PRODUCERS AND IMPORTERS. S el f Cotton Incorporated.
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L]
Cotton Has a History of Data Use
Warehouse
Harvester

=)

7]

g Merchant
—

©

I

)

©

3

=)

Ll

© ’ .

E Location Gin/Grower

= e Quality e Linked * PBI + HVI

Map with PBI Data
tags
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Mapping Fiber Quality Back to the Field

Luke Fuhrer & Wes Porter
University of Georgia

Legend

e v - : ] Yield (bale/ac)
| Extraneous Matter B . - ¢ 0.03-1.00

1.01-2.00

+ Mot Present 5 .

+ Code 3t \ 2 3 201-2.50

+ Code71 . = B 7
d\ e = x E e s
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COMMON THEMES FOR IMPROVEMENT

Yield Increase
@ Genomics & Breeding

Cover Crops
@ 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

@ Robots to reduce GHG, ener?y, labor, and since
harvested when boll opens, less field loss and
better quality

(444
(NN
(444

559

(d 44
(NN §

2 B
-
s

SHRORS
LS
) Se8 .’ aan

QUESTIONS?
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" 5. COTTON
- b %sr PROTOCOL’
Service Marks L l

rks of Cotton InC

otton Incorporated. AMERICA'S C&N PROI

91

The U.S. Cotton Trust Protocol is
the voluntary sustainability
program for U.S. cotton growers,
and traceability platform for all
U.S. Cotton.
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HOW IS THE TRUST PROTOCOL UNIQUE?

As the world's first cotton fiber program to offer article-level traceability, we are at
the forefront of delivering full transparency and accountability throughout the
cotton supply chain.

Sustainability

Verified Transparent et and

Field Data ' Supply Chain ! Transparency
' i you can trust.

10/15/2025

BEGINNING AT
THE FIELD

! 94
D IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.
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U.S. COTTON INDUSTRY

2023/24 U.S. Cotton Trust Protocol map representing cotton growers
from 17 states and 319 counties across the United States

Q U, COTION
TRUST PROTOCOL'

95

95

DATA & METRICS

Outcomes /
Metrics

Q U, COTTION
TRUST PROTOCOL'

Regenerative
(Practices + Outcomes)

Farm Management

Practices

Program Trend & Cohort
Aggregate statistics analysis
« Land Use * Tillage + Soil Health
« Irrigated Water Use Efficiency * Cover crop ¢ Nutrient Management
« Total Water Use » Crop Rotation « Water Management
« Energy Use s PMo * Crop Protection
« GHG emissions * Field B/odlyerSIty . . Chemlcgl Management
« Soil Conservation . C.ons.erva't/on Practices . Fgrm Blod/.verSIty
+  Soil Conditioning Index * Biodiversity * Fiber Quality
« Soil Organic Carbon * Water Quality * Farm Management
»  Worker well-being

96

96
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2025/26 SUPPLY GOALS

74

Planted Acres

Number of Growers Enrolled Number of Bales

(million) uploaded into PCMS
2.8 2.6m 1600 1,512 3 (million)
24 0.48 m . 2.5m
20 o 1200 1,327 1,327 , H
1.6 974
800 1.5
1.2 742
1.17 1
0.8 400
0.4 0.5
0.0 0 0
2021 2022 2023 2024 2025 2021 2022 2023 2024 2025 2021/22 2022/23 2023/24 2024/25 Goal
@ TRUST PROTOCOL B Achieved B Above Goal 97
97
RALPH LAUREN *mCICVS I§§(_ZC_)
OLD NAVY b
TARGET BANANA REPUBLIC E CHAPS
& LEVI STRAUSS & CO. CalvinKlein nexc
. et -1
S ; AR macysinc o
POLO ¢ = —uer—
RALPH LAUREN l tmnlﬂgjoes
STRAUSS ama;on © ATHLETA
RALPH LAUREN CORPORATION GILDAN
SIGNATURE
carhartt bluemercury American Apparel +LEVI STRAUSS... JCR E\V
AE O GapInc. '
TOMMY HILFIGER e COMFORT COLORS GYMSHARK =7
AHEAiCH tbie ol LAl Wil Liverocol
m ,é 2 E é la mode & petits prix
m U.S, COTTON
& TRUST PROTOCOL' 98
98
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2025/26 DEMAND GOALS

3,500

Number of Mill & Manufacturer Members

3,000 .~\ 5 ;
2,500 ' !* ? g
2,000 B Achieved - 2 e
. Bl

1,500 I Goal - \!’f ]
1,000 Y

500 9

0
2021/22 2022/23 2023/24 2024/25 2025/26
Goal
PCCU Uptake: Brands & Retailers
. (million) New Sourcing Requirements:

=100 M1k 500k ) .
o2 bales bales 5% of total cotton consumption within
g5 B Achieved 2 years of joining
é% 60 ] Goal o . L
a9

2 80k B Avove Goal 10% of total cotton cqn;gmptlon within

T 20 0 ;:-Iz's‘ bales 5 years of joining

. bales -
U.S. COTTON 2021/22 2022/23 2023/24 2024/25 2025/26
TRUST PROTOCOL 99

Goal Goal

99

100

REGENERATIVE
AGRICULTURE
ADOPTION

No-Till Farming

Nutrient
Management

Cover Crops Crop Rotation

Integrated Pest
Management (IPM)

Conservation Practice
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SUPPLY CHAIN
TRANSPARENCY
! AND
TRACEABILITY

101
D IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.
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TRACEABILITY (&) B Rcon

_______ E_,_..__-

Grower | i | Merchandisers Mill / Manufacturer

102
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TRACEABILITY (&) B RRcon

e
PCMS data flows from 1\\;'( TextileGenesis  to the Protocol Platform to unlock

environmental impact information

Merchandisers Mill / Manufacturer

PCMS = Protocol Consumption Management Solution

103

TRACEABILITY (&) B RRcon

PCMS data flows from 1\\;';/ TextileGenesis to the Protocol Platform to unlock
environmental impact information

Grower i Merchandisers Mill / Manufacturer

Access PCMS* via

Access PCMS* via Protocol Platform Access PCMS* via Textile Genesis ™
both Platforms

B Bt
—_— - —H]
| =s =
Cooperative, B . P . i Brand and
Grower Merchant Spinning Mill Fabric Mill Dyeing & Brand and Garment Mill Rl

Finishing Retailer

104
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TRACEABILITY

Merchandisers

Access PCMS* via Protocol Platform

PCMS data flows from
environme

ntal

Mill / Manufacturer

impact information

Access PCMS* via Textile Genesis ™

Il

0 U.S. COTTON
TRUST PROTOCOL'

L —d

to the Protocol Platform to unlock

Bt

N Cooperative, . N N N . N
Grower Gin Me’n”chant Spinning Mill Fabric Mill Dyeing & Brand and Garment Mill
Finishing Retailer
° > > > > > >
» + Completes « Applies PBI + Uploads Protocol « Receives fiber KG's | + Receives yam KG's | » Receives greige + Uploads PO data . Egc‘””s fabric
4 s
g questionnaire numbers Cot:on PBI's s(() o @ErEs aildEs ¢ Giets miEEs KG's ot .
= . . system generates . « Creates articles
g Uploads practice Uploads Protocol Pyccu 9 + Records shipments - Records shipments Creates articles
< and input data Cotton PBI B o Frarah s « Records shipments
> ficat numbers so + Uploads shipment + Uploads  Uloads documents o e + Uploads d 1
@ ° Signs Certificate documents + Uploads documents [EleE Gleaimziis
I cont e system generates files for fiber
PCCU's shipments

*The Protocol Consumption Management Solution (PCMS) is a holistic technology solution that allows tracking of U.S. Cotton and Protocol Cotton under the Trust Protocol program.

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

Access PCMS* via

both Platforms

Brand and
Retailer
JE——
* Receives garments

* Claims PCCU'’s

* Makes environmental /
participation claims

105

PROGRAM GROWTH

~3x growth in pieces traced in H1 2025

No. of Finished Product units traced on TG (in Millions) as of June 2025

800
US Cotton continues to drive 698.00
700 i
majonity share of current
00 | transactions captured on the
° TextileGenesis™ platform .
g i 22% of all fiber
E _ 500 shipments is
35 Protocol Cotton
5= 400
Ko
i 245218
s
s 200
100 51.3
0
2023 Q12024 Q22024 Q32024 Q4 2024 Q1 2025 Q2 2025
Timeline of fulfillment >

L Continuous increase in the number of US Cotton and Protocol Cotton finished products traced on the platform

Q U, COTTION
TRUST PROTOCOL'

106

106
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PROGRAM GROWTH

~ 126K+ tons

20 Brands actively ) of Trust
tracing Trust 690M+ finished Protocol fiber
Protocol fibers products traced volume traced
1500+ supply
chain partners 75K+ POs
actively engaged traced
in tracing Trust
Protocol fibers
O U.S, COTTON
oM TRUST PROTOCOL 107

107

MEMBERSHIP
OVERVIEW

108
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BRAND & RETAILER MEMBER BENEFITS

TRACEBILITY £ ENVIRONMENTAL COMMUNICATIONS
DATA .
+ Comprehensive technology » Support transparency and » Transparent and streamlined
access corporate reporting pricing
+ Strengthened supply chain and » Collective impact and continuous * Comprehensive toolkit and brand
stakeholder confidence improvement visibility

O US.COTION
TRUST PROTOCOL'

109
Science-Based Targets Corporate Sustainability .
for Nature (SBTN) Reporting Directive Scope 3 Reporting
Target Setting (CSRD) Benchmarking
Trust Protocol metrics align Trust Protocol data can be Trust Protocol provides data
with SBTN targets for used to benchmark on emissions from cotton
freshwater, land, biodiversity, performance against CSRD cultivation, enabling brands
and climate, providing data requirements, demonstrating to accurately report their
for setting and tracking transparency and Scope 3 GHG emissions and
progress towards science- accountability in track progress towards
based goals. sustainability reporting. reduction targets.
() Voot o
110
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NOW IN REPORTS, ONLINE AND IN STORES

S

Impact Report
2024

JeG

() us.corron
./ TRUST PROTOCOL
R
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COTTON CIRCULARITY: CLOSING THE LOOP BY

LEVERAGING EARTH'S NATURAL CYCLES

Dr. Jesse Daystar
Chief Sustainability Officer
Cotton Incorporated

114
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GLOBAL CELLULOSE SOURCES AND NATURAL CYCLING

L 3
Cellulose is the most abundant polymer on earth I[1, 2], found in s 7 4
plant cell walls (repeating chains of glucose 1,000 - 30,000 long
[2D)

1.5 trillion (1,500,000,000,000) tons of cellulose produced and
decomposed by earth/year [2]

Cotton is 95% cellulose [3]

Sources: [1] Ho, N. W. Y., Ladisch, M. R, Sedlak, M. Mosier, N, & Casey, E. (2011). Biofuels from Cellulosic Feedstocks. Comprehensive Biotechnology, Second Edition, 3, 51-62. https.//doi.org/10.1016/Bg78-0-08-088504-9.00155-0

2] Thomas Heinze (2015). Cellulose: Structure and Properties. Cellulose Chemistry and Properties: Fibers, Nanocelluloses and Advanced Materials. pp 1-52. https.//link springer.com/chapter/10.1007/12_2015_319
131 Wakelyn, P.J. (2006). Cotton Fiber Chemistry and Technology (1st ed

Getty Images

). CRC Press. Chapter 3.
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CYCLES OF THE EARTH
Nitrogen Cycle

Carbon Cycle

co

S

Photosynthesis

Water Cycle

[CONDENSATION

Plant
respiration

7

v
Combustion

Animal
respiration

EVAPORATION

_ Root ¥
respiration /\ /-

Denitri-
fication

bacteria

ASSIMILATION

organisms

Mineral
carbon

Nitrifying
bacteria
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PRECIPITATION
Wsniow
\
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SURFACE RUNOFF

GROUNDWATER

Getty Images

WHERE DOES COTTON FIT IN?

Cotton is renewable

RENEWABLES
RENEWABLES FLOW MANAGEMENT

A. A

-
——
~—
-

o Cotton clothing composting:
regeneration step

-

o Cotton compost can improve
soil health and contribute to
regenerative agriculture

SiocHEICAL

e m—————
BlotsTion i ’ gé
coLLEETION
EXTRACTION OF
o B harvest and g -

P

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

118

| MINIMIZE SYSTEMATIC LEAKAGE ™«
’ AND NEGATIVE EXTERNALITIES )

STOCK MANAGEMENT

__—__—’

ELLEN HACAR"HUR
FOUNDATIOH
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TEXTILE WASTE IS A GROWING ISSUE

Fashion is Falling Short When it Comes to *Closing
the Loop’

BY KATE NISHIMURA (& JUNE 1, 2023 2:38PM

Fast fashion has spawned a mountain of
leftover clothes in the Chilean desert
that's so massive it can now be seen
clearly from space

Getty Images
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SITUATION OF THE APPAREL INDUSTRY

This plastic weight of ~8,300,000 Siebsipiestc aea
metric tons is equivalent to:

This plastic weight of ~8,300,000
metric tons is equivalent to:

The global apparel industry
is responsible for 14% of
overall plastic leakage.

https://cottontoday.cottoninc.com/wp-content/uploads/2024/ 06/ Plastic_Leakage_Assessment_of_Global _Apparel_Industry_Topline_Report pdf
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TYPES OF MICROPLASTICS/FIBERS FROM TEXTILE

Secondary
Microfibers Y

Degradation =
o
/. B,
[ ] y * e
s Y Laundering
s * g iy
Y rs , T N N N N :J
u PRIMARY
MICROFIBERS
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UNINTENDED CONSEQUENCES OF LAUNDERING

o Every load of laundry releases thousands of microfibers into the wastewater
o Some microfibers are filtered out at sewage treatment plants
@ Many microfibers continue to rivers and streams to the oceans

Getty Images
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GLOBAL DISTRIBUTION OF MICROPLASTICS

@ 7 N omes

o] easa 8
[

1 3000 mi . \&\

https://A ienti i ics.html

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

123

CONSUMERS CONSIDER MICROPLASTIC POLLUTION
A MAJOR CONCERN

Microplastics Microplastics Microplastics Microplastics
getting into the damaging fish polluting impacting
products we eat and other marine beaches human health

and drink life

(highest concern
for all ages)

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

Source:

Cotton Incorporated's Microplastic Pollution Survey, 2025. Sample size = 974
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GUT
NATIONAL COTTON COUNCIL CAMPAIGN

Plant
not
plastic
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GUT
MICROPLASTIC INHALATION LEVELS 100X

PREVIOUS ESTIMATES

"] ‘he

. PLOS Y- one
Guardian \\%

Tom Perkins Thu 28 Aug 2025 08.00 EDT RESEARCH ARTICLE
Humans inhale as much as 68,000 I:ilrlman exposure to PM, microplastics in indoor

microplastic particles daily, study finds

Particles are small enough to burrow into lungs, says report,
with health impacts ‘more substantial than we realize’

Nadiia Yakovenko('®*, Lucia Pérez-Serrano'®, Théo Segur(!, Oskar Hagelskjaer'?,
Henar Margenat(»?, Gaél Le Roux?, Jeroen E. Sonke!*

1 Géosciences Environnement Toulouse, CNRS/IRD/Université de Toulouse, Toulouse, France, 2 Centre
de Recherche sur la Biodiversité et 'Environnement, CNRS/INP/Université de Toulouse, Auzeville-
Tolosane, France

© These authors contributed equally to this work.
* nadiia.yakovenko@get.omp.eu (NY); jeroen.sonke@univ-tise3.fr (JES)

“The MP,_,,,,m €xposure estimates are 100-fold higher than
previous estimates that were extrapolated from larger MP
sizes, and suggest that the health impacts of MP inhalation
may be more substantial than we realize."

Getty Images
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https./ /v theguardian.com/environment/2025/aug/28/microplastics-in-hair-stud
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AQUATIC BIODEGRADABILITY RESEARCH

Microfiber shedding
and WWTP
biodegradability

Microfiber shedding
and expanded
biodegradability

(2020)

Aerobic biodegradation in
freshwater & marine
environments of textile
microfibers generated in clothes
laundering: Effects of cellulose
& polyester microfibers on the
microbiome [2].

(2019)

Microfibers generated from
the laundering of cotton,
rayon and polyester based
fabrics and their aquatic
biodegradation [1].

R

Impact of dyes and
finishes on
microfiber

biodegradability

7

(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 [3].

500+ litera_ture citations

jmarpolbul

Cotton microfiber
biodegradability
compared tissue
paper, wipes, etc.

(2024)

Aquatic Aerobic
Biodegradation of
Commonly Flushed
Materials in Aerobic

\Wastewater Treatment Plant

Solids, Seawater, and
Lakewater [4].
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BIODEGRADABILITY RESEARCH IN SOIL, LANDFILL,

& COMPOST

Cotton &
polyester v
biodegradability

Effects of finishes
on cotton’s soil

Cotton
biodegradability

Denim
compostability

in lab & industrial
compost A

(2010)

Biodegradability
Study on Cotton and
Polyester Fabrics [1]

biodegradability

(2021)

Soil biodegradation
of cotton fabrics
treated with
common finishes [2]

under landfill

under laboratory
conditions

conditions

A

(2023)

Anaerobic
Decomposition of
Cotton Fabric under
Simulated Landfill
Conditions [3]

(2024)

The Compostability
of Denim Fabrics
Dyed with Various
Indigos [4]

B i, M. F., & Browning, K. J. (2010). Biodegradability Study on Catto ye:ter Fabrics, 5(4). Retrieved from https:

. Smith, ., M., M. .Soil bi dation of rics treated with common finishes. Cellulose,

. Final Report for Cotton \ncorporated Anagerobic Deca Cotton.Fabric under-Simulated Landfill Conditions;
-705; January 18, 2023 5 3

A\Wericy AiaTS, Abtonia Periu;Mary Schwar; JeanBonRotal Stevén fires: Mary Ankeny Jesse Daystér, & Marg
Indigos: BioResources, 2(19), 2685-2700:10.15376/biores.19.2.2685-2700

5. Schwarz, M., Alwala, W, Perju, A, Bonhotal, ) Frey, M., Pires, .. . Daystar, I (2024; TheEffectofDenlm Fobrik
https://doi.@rg/10.1080/1065657X,2024.2349081 1 .

on Incorpo

ted. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks /

Cotton Incorporated.

Denim
compostability
under industrial

conditions

(2024)

The Effect of Denim
Fabric as a
Feedstock in Large
Scale Compostingls]
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FOCUS FOR OUR CIRCULARITY EFFORTS

Environmental Benefits Economic Viability Near-Term Scalability

The potential for significant The practicality of the solution in The ability to rapidly and

positive impact on the terms of cost effectiveness and effectively scale the solution.

environment. potential for return on
investment.

Gaps in Industry Efforts

The opportunity to make a
unique contribution where
current industry efforts are
lacking.

€ 2025 Colton Incorporated AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated,
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“CIRCULARITY"?

International
Organization for
Standardization

3.1 Terms related to circularity and the circular economy

3.1
circular economy

value, while contributing to sustainable development

313

circularity
degree of alignment with the principles for a circular economy (3.1.1)

WHAT IS THE “CIRCULAR ECONOMY"” AND

1S0 59020:2024(en) Circular economy — Measuring and assessing circularity performance

economic system that uses a systemic approach to maintain a circular flow of resources, by recovering, retaining or adding to their

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

Source: The International Org for Standardization. Oline Browsing Platform: Terms & Definitions, https://www.is0.0rg/obp/ui/#home
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THE PROBLEM

Take
Make
Waste

Linear systems

© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated.
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TEXTILE WASTE WILL BE REGULATED

‘3 FASHIONDIVE Deep Dive Events Press Releases Topics v

DIVE BRIEF

California passes Responsible
Textile Recovery Act

SB 707, which makes apparel producers responsible for the recycle,

reuse and collection of their products, marks the nation’s first
extended producer responsibility program for textiles.

Published Oct. 3, 2024

ﬁ) Laurel Deppen in B X & = B

Reporter
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EXTENDED PRODUCER RESPONSIBILITY (EPR)

<4 Al Overview

Extended Producer Responsibility (EPR) is an environmental o
. Extended Producer Responsibility - SPC's

policy approach that holds producers, such as manufacturers Guide k

anc! sellers, accountable fgr the epd-of-llfe management of _ o3 What is EPR? Extended Producer Responsibillty

their products and packaging. This system shifts the financial h (EPR) is a policy approach that assigns...

and operational burden of waste management from local gov- ..~

ernments and taxpayers to producers, who pay fees to fund

product collection, recycling, and other sustainability efforts. The goals of EPR

include reducing waste, increasing recycling rates, promoting sustainable prod-
uct design, and fostering a circular economy. «

L

ﬁ; Sustainable Packaging Coalition §

Report Extended Producer Responsibility
Oct 24, 2023 — Key Takeaways. Extended producer
responsibility (EPR) is a policy approach that assigns produce...

Google Al search results
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CIRCULAR VALUE CHAINS ARE COMPLEX

Brand and Retailer Circular s - ~
Supply ChainFlow ~_—— “ e e

BRANDS
&

MODELING AND LINKING REPORT
RETAILERS sccnaname:

SPRING 2021

,(‘ ;H*“Eg
» o
/ S

https://www.acceleratingeircularity.org/
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CIRCULARITY ISN'T SUSTAINABILITY

07-01-21

Renting clothing is worse for the

W ) . planet than just throwing it away,
Growing cotton doesn’t study show

. . ) . . , " :
prod uce a lot of em ISSI ons' Brands are trying :‘o convince us that recycling and renting clothes s sustainable. A new

study suggests otherwise.

so recycling cotton may
actually have a higher
climate impact than simply
harvesting cotton.”

https://iopscience iop.org/article/10.1088/1748-9326/abfac3/pdf
https.//www fastcompany.com/go651753/ renting-clothing-is-worse-for-the-planet-than-just-throwing-it

tudy-shows
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GLOBAL COTTON LIFE CYCLE ASSESSMENT
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urce: 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
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GREENHOUSE GAS EMISSIONS AND CARBON CAPTURE

50% -
109 Transportation
40%
Field fuel use
30% -
Packaging
20% -
Ginning
Net -113 kgs of CO2 10% -
M Pesticides

eq. captured per 0% - e
1.000 Kg COttOﬂ 10% M Irrigation

M Fertilizer

-20% -
1540 M Field emissions
-30% -
Carbon credit

-40% -

M Reference system
-50% -

M Crop rotation
-60% -

WP
Source: 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
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Billions spent on carbon capture

elelc]

Nearly £221?n pledged for carbon
capture projects OCED Announces $1.3 Billion in Nev

PRT—— e Funding to Bolster Carbon Capture,
Utilization, and Storage

Technologies

Offic:

Office of Clean Energy Demonstrations

December 17, 2024

© m

The US. Department of Energy (DOE) Office of Clean Energy Ds (OCED) today openzd for upto $1.3bi
in funding to catalyze investments in transformative carbon capture, utilization, and storage (CCUS) technologies. This funding—
provided by OCED's Carbon Capture Demonstration Projects Program and the Carbon Capture Large-Scale Pilot Projects Progran
will help to catal i of carbx t with significant investments targetin
Getty Images desian, construction, and operation of larae-scale point-source carban capture projects, OCED aims to use this funding ta enhans
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@INN climate

Solutions ~ Weather

® Watch £ Listen o LiveTVv Q Sign In

The ‘world’s largest’ vacuum to suck climate

pollution out of the air just opened. Here’s how it
works

By Laura Paddison, CNN

@ 4 min read - Updated

d 2:26 PM EDT, Wed May 8, 2024
AFX=ce

Climeworks' Mammoth plant in Hellisheidi, lceland, started operating on May 8. Oli Haulkur
Myrdal/Climeworks

(CNN) — The “world's largest” plant designed to suck planet-heating pollution out of the
atmosphere like a giant vacuum began operating in Iceland on Wednesday.

“Mammoth” is the second commercial direct air capture plant opened by Swiss company

Climeworks in the country, and is 10 times bigger than its predecessor, Orca, which started
running in 2021.

Direct air capture, or DAC, is a technology designed to suck in air and strip out the carbon
using chemicals. The carbon can then be injected deep beneath the ground, reused or
transformed into solid products.

Getty Images: Climeworks Orca, the first large-scale CO2 direct air capture site in Iceland

36,000 tons of carbon from the atmosphere a year at full capacity
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74
Made at SankeyMATIC.com
Preliminary data from Cotton Incorporated's US Cotton Life Cycle Assessment
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LARGEST BIOCHAR REMOVAL PURCHASE

By Randy Spock Jan16,2025 €D

We're announcing our first partnerships to scale biochar for CO2 removal.

Today Google is announcing two long-term purchase agreements to help scale biochar as a carbon
removal solution. We're partnering with Varaha and Charm to purchase 100,000 tons of biochar
carbon removal from each company by 2030. These are the largest biochar carbon removal deals to
date.

These deals will enable 200,000 tons of carbon removal to help Google achieve our net zero
emissions goal — and help catalyze biochar production toward a scale that can help the planet

mitigate climate change.

With these partnerships with Varaha and Charm, we're adding biochar to a growing toolkit of carbon
removal solutions Google supports (such as enhanced rock weathering and direct air capture), and
as a complement to our ongoing efforts to kickstart the carbon removal field through Frontier and
Symbiosis.

Getty Images
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Wilkes Climate Prize, Top 20 XPRIZE

IN FIELD BIOCHAR CREATION

22: Interview with Applied Carbon - the 2024 Wilkes Climate

Developed a mobile pyrolyzer that S

processes agricultural residues into
biochar directly on farms.

Publihied on: September 23, 3024

Biochar provides durable carbon
storage (potential ~2 Gt COz/year
globally).

Potential agronomic benefits: ~16%
yield increase, ~50% higher water
retention, ~95% higher nitrogen
retention.

Awarded $21.5M Series A, $500K

finalist.

ChatGPT Generated Conceptual Image

https.//wilkescenter.utah.edu/ podcast/22-interview-with-applied-carbon/
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TTTTTTH

COTTON STALKVALORIZATION

=

4 Renewable and Sustainable Energy Reviews
—l—‘&-&_ﬁ Valume 202, September 2024, 114651

Cotton stalk valorization towards bio-based
materials, chemicals, and biofuels: A review

Chenggu Cai ® !, Zhanbiao Wang ®®*, Lei Ma ° ¥, Zhaoxian Xu ¢, Jianming Yu ¢,
Fuguang Li°® A& &

Show more

+ Add to Mendeley of Share %9 Cite

https:/doi.org/10.1016j.rser.2024.114651 » Get rights and content 2

Highlights
= The specific properties of cotton stalks are elucidated.

* Advancement in cotton stalk valorization for three applications is
summarized.

Cai, C., Wang, Z, Ma, L, Xu, Z., Yu, J., & Li, F. (2024). Cotton stalk valorization towards bio-based materials, chemicals, and biofuels: A review. Renewable and Sustainable Energy Reviews. Volume 202, 114651
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Water 5 \\‘& %

§

INPUT

Energy ‘i()i_ >

Chemicals % o@
€ 036/ Co(\e

LNnd1n0O

GLOBAL COTTON LIFE CYCLE ASSESSMENT

@ Emissions

===
[IB Wastes
;' ., Co-products

Source: 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
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Material Flow Analysis

New exports: 249
Unaccounted: 81 |

Fig. 1. Mass flow analysis of the UK clothing economy in 2018 (with flows originating on the left), from imports and UK production {dark blue) through to UK reuse (green), non-
UK reuse (light blue) and disposals (red). Numbers indicate the size of the mass flows, in kilatonnes, at each point of the system. Source: Millward et al,, 2023,

“Putting in place policies that promote
sustainable resource use and improve
resource productivity in the long term,
requires a good understanding of the
natural resource basis of the economy,
supported with high quality information
on material flows”

[...] “Material Flow Analysis (MFA) is
among the most useful tools to help fill
these knowledge gaps and guide
decision making” OECD, 2008.

A snapshot of what is occurring at the
moment

Use of statistics and informed
assumptions

Mass balances and sankeys
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Study Overview

A screening-level MFA approach was used to quickly
develop information about textile flows in the US.

I0GE9 WIYSULD3

In a screening-level study, readily available data and
information are used to build preliminary models of the
studied systems so that early insights can be developed.

The focus is on cotton and poly apparel and home textiles,
including all post-industrial, pre-consumer, and post-
consumer flows.

National level flows were estimated for the US under
possible calculation interpretations.

A regional level scoping analysis was also performed on US
regions with large population centers.

Getty Images
© 2025 Cotton Incorporated. AMERICA'S COTTON PRODUCERS AND IMPORTERS. Service Marks / Trademarks of Cotton Incorporated
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Preliminary Flows for Each Region
Discarded Textiles vs Textiles for R&R (ton/year)

Chicago and
R&R
g e
MW

1DG1 HIYSUUDT

Toronto Area

0% East Coast

California- A

New Mexico s 100,050
2% LU, Ut
514,303

Atlanta Metro

16%

e Z 84%
Dallas-Houston

Preliminary data from Cotton Incorporated's US Waste Cotton Material Flow Analysis
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BLUE JEANS GO GREEN™ PROGRAM

2,832+ TONS

I - PIECES OF DENIM RECYCLED:

Creating more

with ¢otton ’ ’
We recycle denim (made from cotton) to make something new. SQ. FT OF INSULATION:

10,900,000+

https://bluejeansgogreen.org/

Have an old pair of jeans? Let's put them to use.

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

\
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v
INPUT
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Source: Cotton Incorporated (2017). LCA Update of cotton fiber and fabric life cycle. https.//cottontoday.cottonine.com/wp-content/uploads/2019/11/2016-LCA-Full-Report-Update.pdf
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~17 million tons of textile waste
generated in 2018

Organic waste in landfills creates
substantial methane emissions

Methane is 28x more potent of a
greenhouse gas than carbon dioxide

Landfills are the third-most contributor
to methane emissions

Sources
Text: https://www.epa gov/facts-and-figures-about-materials-waste-and-recycling/ national-
overview-facts-and-figures-materials

IPCC (2013). ARS: Anthropogenic and Natural Radiative Forcing: Supplementary Material; M. K.
Jaunich, J. W. Levis, . 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: 1090-2021" 2021
Textile Exchange. (2023). Preferred Fiber & Materials: Market Report 2023. November, 1-75

Graph: https://www.epa gov/facts-and-figures-about-materials-waste-and-recycling/national-
overview-facts-and-figures-materials

4
o 200,000,000
|

MUNICIPAL SOLID WASTE PRODUCTION IN THE U.S.

400,000,000

300,000,000

100,000,000

Year

Click on legend items below to customize items displayed in the chart
M Glass | I Paper & Paj erboard) M Food Metals Il Misc Inorganic Waste Plastics
I Rubber & Leather | I Textiles] Wood | M Yard Tnmrnmg! M Other

| Natural fiber-based textiles (35%) |
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GU1 Sue Coleman - Cl has been using the stat of 14MT globally, so this

is saying 17MT for US alone??? Add the year - 2018
Guest User, 2025-09-30T12:32:25.708

SP1 0 The 14MT number is for global plastic leakage. This is just to frame
the textile waste problem more generally, in the US. This data is
from the EPA 2018, where they show textile waste is 1T7MT in 2018.
Date added to the text (removed, per year as this is just 2018 data).

https://www.epa.gov/facts-and-figures-about-materials-waste-and-
Pires, Steven, 2025-09-30T15:08:27.137
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WHAT IS COMPOSTING?

Compost Fertilizer Grow

Getty Images

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

153

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

0 days ASTM D 5988-03

Cotton fabrics with common finishes degraded in lab conditions and

(90 d)
were compostable in industrial trials - polyester was not

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

Composting

(90 )

94 e Cotton, nf
. . Cotlons #Gongn. 1
81 & cotton.r *cotton, r
7] v Polyester
F _ .
2 £e &
£ HO 1
: 3 .
: N =
z 23 .
‘ 4 H .
H 2 S
1 . . v Polyester
N v . " "
[ 5 10 15 20 2
Days Cun
FIGURE 7. SEM images of fabric samples after degradation
FIGURE 3. Biodegradation of fabrics in composting FIGURE 6. Biodegradation of fabrics by enzymatic hydrolysis (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

154

© 2025 Cotton Incorporated. Service Marks / Trademarks of Cotton Incorporated. AMERICA’S

COTTON PRODUCERS AND IMPORTERS.

77



Cotton Farm Tour 2025: Setting the Stage

10/15/2025

1 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/101177/1! 92501 D500406

COTTON CIRCULARITY AND COMPOSTING

» Cotton is a natural fiber that is inherently circular - grown from
sunlight, water and earth - that can biodegrade back into soil

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

Earthworms, soil
microbes, enzymes

» Recent research with Cornell University focused on denim
compostability evaluating 8 different denim fabrics with
varying dye processes under industrial compost and lab
compost conditions [2,3]

2: Schwarz, M, et al. (2024). The Effect of Denim Fabric as a Feedstock in Large Scale Composting of Manure/Bedding and Food Scraps. Journal of Engineered Fibers and Fabrics.
3: Alwala, W., et al. (2024). The Compostability of Denim Fabrics Dyed with Various Indigos. BioResources, 2(19), 2685-2700. https:.//doi.org/10.15376/biores.19.2.2685-2700

2022 project photos courtesy of Cornell University
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Table 1. Sample Summary

COTTON CIRCULARITY AND COMPOSTING

o Results from 8 different denim fabrics with different dye processes under lab compost conditions

70 mTitration

= :
%

#Mass Loss

supatte
12y sclids + 2 sample
Supatte

Percent Degradation(%)

40

> 30

| | | | 20

| Natural Indigo | Raw | 424 | aoss | 10
Natural Indigo Washed 424 44.66
| Brand 1(2% natural rubber) | Raw | 398 | 4450
NW Brand 1(2% natural rubber) Washed 308 45.61

Denim Fabric Carbon
) Dye ProcessiDye Type Weight ontent
(gim?) (wt %)
AR Dry Denim Raw 373 44.10
B-W Ory Denim Washed 373 45.81
ER Standard Pre-reduced Raw 407 3942
FW Standard Pre-reduced Washed 407 45.12
IR
W
MR
[CRoW__Brana 2(7a% cotton. 24% PET 2% spandex) | _Washed 418 5135 1] 0
uR | Undyed | Rew ] iar3 | w6 | A-R B-W E-R F-W I-lR JW M-R N-W|RW]U-R V-W Y-R Z-W Avg
VW Undyed Washed 373 3973
Y-R Brand 3 | Raw 458 44.97

Sample Type

W

Brand 3 Washed 458 44.83

All samples are 100% cottan except M-R and N-W. which contain 2% natural rubber and R-W,
which contains polyester (PET) and spandex as noted.
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Alwala, W.. et al. (2024). The Compostability of Denim Fabrics Dyed with Various Indigos. BioResources, 2(19), 2685-2700. https.//d0i.0rg/1015376/biores19.2.2685-2700
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GU1 Sue Coleman - Timing? Has this been done?
Guest User, 2025-09-30T12:33:15.633

SP1 0 Yes, this work is complete. Citations 2 and 3 are the results of the

studies published in two separate papers.
Pires, Steven, 2025-09-30T15:10:17.781
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INDUSTRIAL SCALE DENIM COMPOSTING PUBLICATION

COMPOST SCIENCE & UTILIZATION
2024, VOL. 31, NOS. 1-2, 61-73
httpsit/doliorg/10.1080/1065657%.2024.2349081

Routledge

Taylor &Francis Group

“Denim fabric, regardless of dye process or
denim type (raw vs. washed) is compostable
in large-scale thermophilic composting
windrows.”

3 OPEN ACCESS M) crectorspamen

The Effect of Denim Fabric as a Feedstock in Large Scale Composting of
Manure/Bedding and Food Scraps

Mary Schwarz®, Wendy Alwala® Antonia Perju®, Jean Bonhotal, Margaret Frey’, Steven Pires®, Mary
Ankeny® and Jesse Daystar®

“Cornell Waste Management Institute, Cornell University, Ithaca, New York; *Robert Frederick Smith School of Chemical and Biomolecular
Engineering, Cornell University, Ithaca, New York; “Institute of Analytical Chemistry, Chemo- and Biosensors, University of Regensburg,
Regensburg, Germany; “Department of Human Centered Design, Comell University, ithaca, New York; “Cotton Incorporated, Cary, North
Carolina

‘Composting denim fabric has no

ABSTRACT
4 1 This study provides scientific evidence for the process of denim biodegradation and the
detrimental effect on the composting vibiky of eluing denm wase 1 large scle composting faciy feedstock sreams
. . Fourteen samples of denim using different dyes and dye processes provided by Cotton
process, nor on the quality of the resulting ootz N a5 i el oIS ol 5 e Tl Were I e
into a manure/bedding and food scrap windrow at the Cornell composting facility and in a
compost and thus can be used to grow el s Sede St s s e S i
. T metals and PFAS. Visual observation of decomposition of denim showed polyester blended
cotton, reducing the carbon footprint, and denim degraded at a slower rate than non-blended denim, However, after four months of hot
b’ it h . l_ ”’ composting, most of the denim had decomposed into organic matter, leaving only small
pieces of the polyester thread, labels, and pockets. Bench scale degradation, tracked by
contributi ng to the circular economy carbon dioxide evolution and mass difference showed significant degradation at the macro

and microscopic levels at day 75. Composting denim fabric has no detrimental effect on the
composting process, nor on the quality of the resulting compost and thus can be used to
grow cotton and other crops, reducing the carbon footprint, and contributing to the circular
economy.

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

Schwarz, M., Alwala, W., Perju, A, Bonhotal. J.. Frey. M., Pires, S., .. Daystar, J. (2023). The Effect of Denim Fabric as a Feedstock in Large Scale Composting of Manure/Bedding and
Food Scraps. Compost Science & Utilization, 31(1-2), 61-73. https://doi.org/10.1080/1065657X 2024.2349081
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AMC LAB TESTING RESULTS

Same denim samples analyzed in the Cornell Denim Compostability publications.

AMC is a BPI Certified Lab. These results do not indicate the denim samples are “certified” by
BPI, but passed all the same tests that would be required to have a compostable cup certified.

Notes:
1 garment wash is a typical denim washdown (ie. enzyme wash with no stone plates)
2 minimum requirement of 9o% weight loss for the period of 84 days

3:content of biobased carbon; the value does not directly correlate to the amount of potential biodegradation of the sample

5:maximum allowable limit is 100 ppm for Europe and BPI (Canada and the USA do not currently have a maximum allowable limit for Fluorine)
6: highlighted cells indicate samples did not meet the requirement levels for their respective test

7:ted highlight indicates sample did not meet the associated criteria

8: these are unpublished private Lab results, individual lab reports available upon request

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

4: Metal limits for USA are 50% of those proscribed by CFR 50313 Table 3 (per ASTM 6400-19 requirements). Metal limits for Canada are 50% of those proscribed in Table Il of the *Standards for Metals in Fertilizers and Supplements”

Py " " . icity®

Sample ID Dye Process/Dye Denim Type * | Compost Trial D el el AEpEEE REmlie ngrtn;ri‘r::!t‘i:c;y
Standard | Result | Standard | Result Results Standard | Result Standard | Result
DD-4 Dry Denim Raw AMC 95.37% 96% 1.69 ppm >90%
Std-4 Standard Pre-reduced Raw AMC 94.55% 98% | Al samples below 1.68 ppm >90%
Nat-4 Natural Indigo Raw AMC 06.66% 98% |the BPI Appendix A 2.32 ppm >90%
BR-A Brand 1 Raw AMC Q0% 96.94% N/A 99% | requirement level | <100 ppm | 4.74 ppm 90% >00%
BR-B Brand 2 Washed AMC 65.02% 60% for USAand 170 ppm >90%
BR-C Brand 3 Raw AMC 95.00% 08% Canada 192 ppm >00%
Control-1 undyed Raw AMC 98.09% 100% 1.89 ppm >90%

“Polyester Blend
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UC MERCED ADVANCING CIRCULAR TEXTILES,

Laptop

UC Merced project seeks to refine
cotton compost recipe for at-home, lab,
and industrial scales

,,,,,,,,

el “
Cotton Incorporated project team e, “—Lf%é-%“ﬂ ﬁ]’ =
cataloged and pre-processed 3,000 lbs ~ *== || e

of waste cotton fabric feedstock for UC
Merced compost research

» Post-doc hired to manage the project

Lab compost materials purchased, and
experimental design setup has begun

Getty Images, Boles Farm, Cotton Incorporated Project Files, UC Merced Project Files
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CIRCULAR APPAREL THROUGH BIODEGRADABILITY

Stella McCartney introduces the Lee Jeans launches range of fully
World’s First Biodegradable Stretch
Denim

biodegradable denim

Stella McCartney has partnered with Italian manufacturer Candiani to create the world’s

first biodegradable stretch denim, created using plant-based yarns. The development
mage: Getty
mage: Gett y

https://www.thei gradable-stretch-denim/
https://www star 56.html
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TEXTILES TO BIOCHAR?

—-am

Getty Images

- Biochar
O RECIRCLE m %%%?Sorated Now «2_
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BIOCHAR AND CARBON SEQUESTRATION

Biochar is a carbon-rich solid
produced from biomass through
pyrolysis, and its recalcitrant |
g:tlg;m)es?gg: 'II'Shzgilllsltoa\:; to carbon mineralization process in
carbon to be stored in soils when ::g'u\zgtlf:til;: zssﬁrgfé:zaf:zﬁgn The source material for biochar
applied. rapid release of carbon back into afftectts_ ltls_:_::rbon;equesttratltonf

the atmosphere. potential. The carbon content o

cotton stalk is 46%, after

pyrolysis it increases to 83%. The
cotton stalk biochar has a carbon
sequestration potential of 24%,
which is stronger compared to
straw biochar (21%).

Tao etal, 2024

otton-derived Biochar

Biochar can slow down the

Getty Images
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Carbon Storage CLIMATE CHANGE MITIGATION
arbon Mineralization
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NC STATE UNIVERSITY

RESEARCH QUESTION:

CAN COTTON TEXTILE WASTES BE

STORAGE APPLICATIONS?
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CONVERTED TO HIGH QUALITY BIOCHAR AND
ACTIVATED CARBON MATERIALS FOR ENERGY
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NC STATE UNIVERSITY

METHODOLOGY: PYROLYSIS

» Pyrolysis involves the thermal treatment of biogenic carbon at 400 - 700C in
the absence of oxygen to generate biochar, a solid material that is carbon-
rich and porous

PYROLYSIS PLANT

ORGANIC BIOMASS PYROLYSIS OIL

Cotton Incorporated NC State Project Files
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NC STATE UNIVERSITY

RESULTS: TEXTILE WASTE TO BIOCHAR @ 500C

50% Cotton + 50% Polyester e

Char Yield: 18.9%
Surface Area: 593.10 m2/g

%

Cotton Incorporated NC State Project Files
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BIOSEQUESTRATION FROM WASTE CLOTHING

€he tashington Post
= FORTUNE

A Blll Gates backed

startup just launched that
could remove 5,000 tons of
carbon dioxide from the
atmosphere by year end

The Lego-like way to get CO2 out of the
atmosphere

ays that it has found a €02 from the air for

>

Bloomber:

olvoNow M

Green
Cleaner Tech

B|II Gates»Backed Startup to Use (
ood t e Carbon From the

02 removal tachnology that could b
nge.

Getty Images
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COTTON TODAY FOR COTTON SUSTAINABILITY INFORMATION

® By Aot i+ Gor Sty Stry+  Kromldgt v Coronfacte B

Cotton: A Natural Fiber
Free from Microplastics

New Information Hub Provides Science-Backed Insights to
Help Brands, Retailers, and Consumers Make Informed,
Sustainable Choices

Read More =+
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GU1

NATIONAL COTTON COUNCIL CAMPAIGN [=]57: [=]

[

DOWNLOAD THE
FACT SHEET
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COTTON SUSTAINABILITY GUIDE BOOK

. | THE COTTON &
22025 Master guide to the sustainable-cotton SUSTAINABILITY GLUIDE
landscape S
o Side-by-side comparison tool for sourcing i
teams
o Plain-language briefs on science and
regulations

o Color-coded matrix with 25 + programs
o Action links to resources

P- tent/uploads/2025/06/Cotton_Guide_2024-2025.pdf
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GU1 Sue Coleman - There is not conclusive evidence to support the

statement of consequences to human health.
Guest User, 2025-09-30T12:34:25.731

SP1 0 See new screenshot that does not show human health statements.
Pires, Steven, 2025-09-30T17:41:19.316
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EJcottonworks

With hundreds of easily searchable
resources, we're your go-to textile tool for
discovering what's possible with cotton.

cottonworks.com

Cotton
| Incorporated

Dr. Jesse Daystar
Chief Sustainability Officer
Cotton Incorporated

Jesse Daystar, Ph.D.
Chief Sustainability Officer, Vice President, Sustainability at
Cotton Incorporated

aleigh, North Carol
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QUESTIONS?
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