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REGENERATIVE FARMING + ALMONDS

What is regenerative agriculture?

While regenerative may sound like just another buzzword, the principles
behind it have been used by farmers and indigenous communities for
generations. Coined in the 1980s," “regenerative agriculture™ has recently
gained momentum for its holistic approach and the broad benefits it
supports — mitigating climate change, improving soil health, restoring
biodiversity, enhancing ecosystems and contribuf to human health.
Regenerative farming broadly spans on 6 key principles (Figure 1).2

Why are there different definitions and which one is right?

Unlike organic with its clear USDA standards,
regenerative agriculture doesn't have a universal
definition. Therefore, a number of stakeholders — food
companies, NGOs, and policymakers — have
developed their own benchmarks, certifications and
seals. The landscape is cluttered, and regenerative
definitions, which historically focused on annual
crops, aren't always applicable to almonds or other
perennial farming systems.

To assess regenerative practices already in use by

almond farmers, we reviewed three major

frameworks (RegenScore,” SAl Platform’s

Regenerating Together,* and California Department

of Food and Agriculture®) and identified their common

elements. We compared those with the 347 practices

in the California Aimond Stewardship Platform’s

(CASP) self assessment and identified 5 categories N A—_—_

and 20 regenerative farming practices specifically for 5 Correrre Coreersmon - ProfessonsDeveopment 288 200758 “
almond production (Figure 2).

Of note, CASP does not capture data on all 6 ) o . Pl
regenerative tenets since some don’t apply in

almonds. For example, integrating livestock directly

is not recommended, though using composted

manure is. And as a perennial crop, maintaining year-round living roots is inherent.

Regenerative adoption in California almond production

The key finding of this analysis? California almond farmers are already widely using many regenerative farming
practices in their orchards.

In fact, nearly all use 6 or more regenerative practices, and 80% report using 11 or more of the 20 regenerative
practices identified.> Adoption is well distributed, with 75% of orchards reporting implementation of at least one
practice per regenerative category.” From 2020 to 2024, 8 practices maintained adoption rates above 90%,
and 3 saw gains of at least 5%.° The analysis also highlights where there is opportunity for even greater
benefits over time.
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What ?27 Sustailinabl e,

Environmental 6 Core Pl’inCipleS of
Health REGENERATIVE AGRICULTURE

INTEGRATE
LIVESTOCK

KEEP THE SOIL
COVERED

MINIMIZE

Social& |
Economic J
Equity

1 Economic ‘
Profitability

Regener a

USDA

=/

Regulated by the USDA with strict
requirements

Only uses approved organic
farming methods

No GMOs, growth hormones, or
antibiotics allowed

The Three Main Objectives OF YOUR FARM OPERATION . CROP DIVERSITY ROOT YEAR-ROUND _ .
of Sustainable Agriculture Livestock must be fed organically
and treated humanely
@ california
almonds




I How Is regenerative agriculture defined?

A Regen ag is morphing into a version of sustainability

A No longer just focused on soil but extended to nearly all
aspects of farming such as water, social equity, etc.

A No universal definition but a number of groups are working
on scores/certifications, etc.

A Some are practice-based, some are outcomes-based

WATER BIODIVERSITY

CERTIFIED
REGENERATIVE

"AGW

DEMETER USA ETHOS FIBERSHED A GREENER WORLD
0 c R’a
Sonyd |
REAL ORGANIC REGENSCORE REGENERATIVE REGENIFIED
PROJECT ORGANIC ALLIANCE

oll &
Cg.IMATE
HEALTH

6 Core Principles of
REGENERATIVE AGRICULTURE

IIIIIIII KEEP THE SOIL INTEGRATE
? COVERED LIVESTOCK

UNDERSTAND CONTEXT ‘ MMMMMMMM MAINTAIN

OF YOUR FARM OPERATION ROP DIVERSITY ROOT YEAR-ROUND
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sourcing our #1 ingredient,
regeneratively

Our goal is to source 100% of our almonds from farms leveraging

regenerative agriculture practices on a mass-balance basis* by 2030.

Keeping our planet healthy

We're on a journey to advance regenerative agriculture on 1 million acres

of farmland by 2030.

Simple

il

Our Mission

We know food has a big impact on people and our
planet. And, as a food company, we're uniquely
positioned to leverage food as a vehicle to
advance the health of people and the planet.

We are on a journey to revolutionize food design
in a manner that advances regenerative

agriculture principles, elevates farmers, empowers
eaters, and inspires others so that our food system
can nourish people and our planet now and for

generations to come.

cracking our toughest nut
first

We’re proving it’s usually the nuts that
change the world®.

Almonds are one of our number one

27//7?_ & ingredients. That’s why we’re piloting a
'ﬁxf_{/g,\ regenerative agriculture meets
technoloay project for almonds — The

Nestle Good food. Good life

Key ingredients sourced from farmers adopting regenerative agricultural practices

Percentage

2024 21.3

2023

2022 6.8

Note: In 2024, the following ingredients are included in the numerator: dairy (fresh milk and dairy derivatives), coffee (excluding blended green coffee and Blue Bottle Coffee), cocoa, cereals and grains,
soy and vegetables. The denominator includes all raw materials in scope: coffee (excluding blended green coffee and Blue Bottle Coffee), cocoa, dairy (fresh milk and dairy derivatives), sugar, cereals and

grains, meat, poultry and eggs, palm oil, soy, vegetables, fish and seafood (excluding co and byproducts).



I Analysis Methodology

AThree frameworks (SAIl Pl atf 0 .um I
RegenScore, and CDFAds definitior
reference points because they were most relevant to ooy Eementplansand | x
perennial systems like almonds and for crops in California. Maintain margin vegetaion x x

A The principles, outcomes, and practices from each z P -
regenerative agriculture program were reviewed and redgoroms 3 3 3
aligned to generate a framework of regenerative categories - Rpmanuters ) ) )
and practices. po— - -

A This framework was used to identify corresponding eIsIoppine *
practices within the CASP self-assessment.

" Regenerating | N df
Together Regen chore cdia
na Programme | ~—~————
BY SAI PLATFORM CALIFORMIA DEFARTMENMT OF

FOOD & AGRICULTURE
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I Adoption Trends and Analysis

A For each regenerative practice, Specific Example: Organic Soil Amendments
CASP questions or groupings of D _[CASPPracice ________________________________|
queStionS were aligned, and reSponSGS o x\ézrri the following sources of nitrogen used in this orchard in the past
were used to determine adoption status. --N'S-09. compost
NS-27. Were organic soil amendments (e.g., compost) used to stabilize
- soil by increasing moisture retention and reducing compaction?
A In most CaSGS., ?doptlon was marked Subset IM-38. Have organic soil amendments periodically been applied
ﬁ Y e s (\) | One or mor e | or has between-row ground cover (pre-existing or planted) been
. . . oS intentionally grown to improve water penetration and moisture
were implemented, with some practices P
iﬂClUding additiona| COﬂditiOﬂS or EA-20. Were prunings used productively (e.g., chipped or composted
exclusions based on app||cab|l|ty Of the zZZ88 and used on-site, used for energy generation or used on unpaved
roads) and not burned?

practice. Calculation Approach: Orchards considered to be using

- - organic soil amendments if they use any of the four
A In some cases, the alignment was with a oractices listed.

single CASP gquestion (e.g., groundwater 1.2. (or

_ _ ganic soil amendment
recharge) and in others with a set of 511, 7, 913, or 24 are fAYes.
guestions (e.qg., irrigation improvement
continuum).

cal fornia
almonds
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I Practices ldentified

A 5 categories and 20 key
regenerative practices were
identified.

A ltalicized practices indicate
topics that are commonly
associated with regenerative
but either not applicable to
almonds, not measured, or
currently not recommended.

A Some regenerative practices
have subtopics under them
with breakout stats available
I indicated by topics in
parenthesis.

Category Regenerative Practices

Cover crops (resident cover, planted cover)
Organic soil amendments (compost, pruning recycling)
Whole orchard recycling

Reduced tillage

Reduced passes

Reduced wind erosion

Livestock integration

Perennial cropping

Ecosystem management plans and/or easements
Maintain margin vegetation

Bird boxes and perches

Pollinator habitat

Hedgerows

Riparian buffers

Intercropping

Diversified crop rotation

Groundwater recharge
Water SR . Lo
Microirrigation (efficient irrigation management)

Optimized nutrient management

Integrated pest management (key pest specific IPM)
Energy conservation

Onsite renewable energy (solar, wind, biogas)
Competitive compensation and professional development
Community contributions (charitable giving, volunteering,
community activity participation)

Soil Health

Biodiversity

Input Efficiency

e liforni
almonds
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Current
Acres

I Adoption Rates in 2024 oo with

orchards, Practice

Regenerative Practices 2020-2024) in 2024
A Generally high adoption rates in 1 Cover Crops 42% 99,005
all Categories_ 2 Organic Soil Amendments 87% 247,964
_ 3 Whole Orchard Recycling: Previous Orchard 9% 18,329
A 75% of orchards (2,217 out of SOl Health e e e 71% 197,949
2,836) representing 189,000 out 5 Reduced Passes 93% 253,273
of 233’000 acres in 2024 6 Reduced Wind Erosion 92% 261,606
reported implementing at 7 Ecosystem Management Plans or Easements 37% 107,977
. . 8 Maintain Margin Vegetation 70% 166,261
least one _practlce In each o : 9 Bird Boxes and Perches 55% 149,882
regenerative category. f Sl | polinator Habitat 59% 170,939
i Practices 3, 5, 8, 11, 12, and 19 11 Hedgerows 54% 139,971
have a ONOTt App | i 12 Riparian Buffer 98% 17,493
Adoption rates are shown out of 13 Groundwater Recharge 12% 26,029
applicable orchards. 14 Microirrigation 88% 254,484
15 Optimized Nutrient Management 92% 263,696
A From 2020 to 2024, 8 practices Tt 16 Integrated Pest Management 97% 271,656
maintained adoption rates SN2 17 Energy Conservation 98% 271,430
above 90%, and 3 saw gains of 18 Onsite renewable energy 40% 144,596
at least 5%. 19 Competitive Compensation and Professional Development 96% 217,762
20 Community Contributions 93% 255,704

(_, cali
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Regenerative Agriculture Practice Adoption — 2024

I Aggregate RGSUltS Cumulative % of Acres

1 100%
A Almost all assessed , 100%
orchards/acres in 2024 T 3 100%
reported implementing 6 or § : 19‘;2/%
more regenerative practices ; ) 5B
o 7 98%
A More than three quarters g . 579,
© 0
(80%) of orchard acres a9 96%
assessed in 2024 reported 11 g 10 93%
or more regenerative s 80%
_ 2 12 66%
practices S s e
Qo 0,
A Example of commonly adopted practices: % E 259, 39% Example:
:|. Energy conservation g 16 10% 80% 11 or more
| IPM E 17 3%
i Reduced passes > 18 1%
I Optimized nutrient management 19 0%
i Community contributions 20 0%
i Reduced wind erosion 0% 25% 50% 75% 100
i Organic soil amendments Percent of Acres with Listed Practice Count or Higher

Mlcr0|rr|gat|on

— almonds



I Stacking Analysis T Soll Health

A 37% of orchards (1,057 of 2,836)
reported stacking of two or more
key soil health practices (cover
crops, organic soil amendments,
whole orchard recycling).

A Most common combination was
to add cover crops to soil
amendments

Number of Orchards

1500

1000

500

Soil Health Stacked Practices Summary — 2024

Number of Soil Health Practices

I Practice Combination

No Practices

Cover Crops

WOR

Soil Amendments

Cover Crops and WOR

Cover Crops and Soil Amendments

Soil Amendments and WOR

Cover Crops, Soil Amendments, and WOR

(./ california
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~ 529% of SOIL HEALTH

" W orchards Sl y
| removed in 2024 A42% of orchards "4

were recycled back into the soll grow cover crops
acte, making  th sinle most mpactiul known approach to » 23% resident cover

on-farm carbon capture .1

o >» 19% planted cover
Vo T

\ 0,
Californiads al mond 030 miliom metric toesoflCO e girt their wobd? st or ¢
As a perennial crop ,

100% of aimond orchards 8490 of orchards recycle prunings

adding

) organic

o 3
maintain living roots year-round  and 99%0 of orchards use compost # i

to the soil

Source: Regenerative Agriculture Practice Adoption in California Alimonds: Analysis of 20202024 Grower Self-Assessment Data. CASP. 2025. |  California Air Resources Board. An Inventory of Ecosystem Carbon in
Cal i forni ads Nat ur al?2ERadWhanad, atgl. Qrcchanddexyclin@ip2odes climate change adaptation and mitigation potential of almond production systems.PLoS ONE. 2020.



59% of orchards BIODIVERSITY 98% of orchards with

provide | adjacent waterways
pollinator "p\ maintain riparian
habitat ) buffers
Pollinator habitat is a key component of the
Pol l inat or BeehrigndlyeFarsihgi p 0 s
tificati . 86% of all U.S. Bee Friendl
Iizrrmii;ggrtified fa(erz are alm(e;?]d ;:rrr]nsy A 5 5% Of OrChard S
. utilize bird boxes
e and perches for raptors and owls
% g A
/
\ 5490 of orchards have hedgerows supporting biodiversity
“\ ) with non-almond
: : : : t , and oth
and /0% maintain margin vegetation shrubs and plants

16 Source: Regenerative Agriculture Practice Adoption in California Aimonds: Analysis of 20202024 Grower Self-Assessment Data. CASP. 2025. | 1 Pollinator Partnership. January 2023.




17

WATER Conservation is a way of

88% of orchards use life in California almond orchards.
microirrigation  (drip or To save water and reduce waste ,
microsprinklers), conserving

water as they irrigate their orchards

T h a wall above the norm: 56% of farms statewide use microirrigation.!

> 76% monitor soil moisture levels
> 92% measure plant water status

Despite infrastructure and policy challenges, R
can constitute upto20% of dai r vy
12% Of Orchards pract|ce fI(_)oding dormz_a_nt orchards daily ration. 100% 0 f t he Cal F, Wi
with excess winter flood flows, almond hulls are used for this ‘
a practice that replenishes purpose i reducing the water
g I‘OUﬂdwateI’ I’eChal’ge unpderglround aquri)fersl ' ' ‘ used to grow other feed crops.?
L/

Source: Regenerative Agriculture Practice Adoption in California Almonds: Analysis of 20202024 Grower Self-Assessment Data. CASP. 2025. | 1 USDA. Irrigation and Water Management Survey. 2023. 2 UC Davis.
Department of Agricultural and Resource Economics. Sample Cost Studyi Alfalfa Hay. 2020.




INPUT EFFICIENCY

0 0 reducing offsite
38%0 of almond 92% of almond orchards use ) ST

. . . INcreasing Ccro

orchards generate optimized nutrient management ey

on-site solar power

By comparison, 25% of California farms
overall use solar power.*

To control navel orangeworm , al|l mo n

primary pest , 93% of
orchards use one or both

reducing

9 7% of almond
the need

orchards use integrated e

in_sects,
pest management g:nsgases
weeds

of these IPM practices:

» winter sanitation

(IPM) techniques 2 mating disruption

18 Source: Regenerative Agriculture Practice Adoption in California Aimonds: Analysis of 20202024 Grower Self-Assessment Data. CASP. 2025. | t USDA. Census of Agriculture.




COMMUNITY 96% of orchards are

Californiads al mon d7600hfarmss 90Powfwhich arenfandile up o f run by farmers Who Oﬁer their
farms and 70% 100 acres or less . The average U.S. farm size is 466 acres.! .
employees competitive
compensation packages and
professional development
opportunities

93% of orchards are run by
farmers who actively support

their communities by volunteering,

The California almond industry generates 108,000

jobs, 100,000 of which are in the Central Valley ,
an area with historically high unemployment.?

charitable giving or participating

California regulations are among the most
stringent in the world , with strict laws
and enforcement protecting worker,

> 80% glve {o Charltles environmental, and food safety .

> 79% volunteer In serving on boards or
: . volunteering with community

their communities organizations and programs

IN community activities

-

(./ california

19 Source: Regenerative Agriculture Practice Adoption in California Aimonds: Analysis of 20202024 Grower Self-Assessment Data. CASP. 2025. | 1 USDA. Census of Agriculture. 2 UC ANR. Contributions of the a mOndS

California Almond Industry to the California Economy. 2020.



RESEARCH INSIGHTS

EALTHIER




o U Finy S s ,..»v
e, Sy i
S o a7 N
1o W
g‘ Www-.\:o; AN
ST Y A ey

e S L2 NN
MR AL I -.‘\J. M
\v‘%-«l

e T\ RS y

", e G ey e
oo N e al.&..\:hmm.\ﬁuﬁ..

AR

_What the Research Tells Us

Almond Production

Journey Towards Regenerative

tgemperle@ucdavis.edu

Tanya Gemperle-GonCaIves, UC Davis, Gaudin Lab

LAB

AGROECOLOGY | GAUDIN

Highlighting research from V. Wauters, T. Fenster, K. Marshall, A. Gaudin, and
other UC and Extension folks




MY JOURNEY:
FARMER TO RESEARCHER

<7 UCDAVIS

S 7
€ AGROECOLOGY | GAUDIN LAB

Family operation:
Rich Gemperle & Victor Goncalves

1800 acres of almonds in
Stanislaus and Merced counties




CALIFORNIA ALMONDS:
SOMEWHERE ON THE JOURNEY

California almond orchards exist across a range of systems

Tweaking and iterations

One practice: Multiple practices: System redesign:
Increase efficiency Stacking for synergies Ecological principles
Tool in the toolbox = . Swiss army knife & New blueprint




CALIFORNIA ALMONDS:
SOMEWHERE ON THE JOURNEY

California almond orchards exist across a range of systems

Tweaking and iterations

One practice:
Increase efficiency
Tool in the toolbox =

Multiple practices: System redesign:
Stacking for synergies Ecological principles
. Swiss army knife & New blueprint

Still complexities
with one single practice!



BENEFITS OF SINGLE PRACTICES

Focus on solving a specific challenge

Practices Challenges
A Organic amendments > A Compaction
A Compost /(—\* A Fertility

\
A Hulls and Shells ////' A Water Conservation
71

A Whole Orchard Recycling A Pollinator Health
A Cover crops — A NOw




