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Restoring the 
Climate,
Growing
Better 
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The Next Acre &
The Next Practice



I had a platform, but 
was there an impact?

Our restaurant and 
bar was made of 
reclaimed wood and 
we showcased 
amazing ingredients 
but we weren’t 
changing farming.

Carbon Ranched 
Beef Tartare with 
Wheatgrasses and 
Kernza Crouton at 
The Perennial. But 
how many orders 
would we have to 
sell to regenify one 
more acre?



Background
ZFP leads collaborations with state 
agencies, local governments and 
leading businesses to implement 
regenerative agriculture projects. 

We team up with farmers and 
ranchers to get the next practice 
onto the next acre.
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The potential of agricultural land management to
contribute to lower global surface temperatures
Allegra Mayer1*, Zeke Hausfather2, Andrew D. Jones3, Whendee L. Silver1

Removal of atmospheric carbondioxide (CO2) combinedwith emission reduction is necessary to keep climatewarming
below the internationally agreedupon2°C target. Soil organic carbon sequestration throughagriculturalmanagement
has been proposed as a means to lower atmospheric CO2 concentration, but the magnitude needed to meaningfully
lower temperature is unknown. We show that sequestration of 0.68 Pg C year−1 for 85 years could lower global tem-
perature by 0.1°C in 2100 when combined with a low emission trajectory [Representative Concentration Pathway (RCP)
2.6]. This value is potentially achievable using existing agricultural management approaches, without decreasing land
area for food production. Existing agricultural mitigation approaches could lower global temperature by up to 0.26°C
under RCP 2.6 or as much as 25% of remaining warming to 2°C. This declines to 0.14°C under RCP 8.5. Results were sen-
sitive to assumptions regarding the duration of carbon sequestration rates, which is poorly constrained by data. Results
provide a framework for the potential role of agricultural soil organic carbon sequestration in climate changemitigation.

INTRODUCTION
The uptake of atmospheric carbon (C) by plants and subsequent storage
in soils may be an effective means to lower atmospheric carbon dioxide
(CO2) concentrations and to help mitigate climate change. Integrated
assessment models (IAMs), which are used to explore future energy,
land-use, and greenhouse gas (GHG) emission scenarios, currently rely
on bioenergy with carbon capture and storage (BECCS) as a principal
negative emission technology to reach climate changemitigation targets,
but generally do not consider the possibility of C drawdown and soil
organic C (SOC) sequestration from improved land management (1, 2).
Improved landmanagement, without changing land use, may be an ad-
ditional C sequestration option that does not require more land con-
version. Land-use change andpoormanagement practices have resulted
in the loss of more than 130 Pg C from agricultural soil (3), leaving
>1 billion hectares of degraded soil worldwide (4). Site-based studies
and ecosystem-scale models have shown that degraded andmanaged
agricultural lands have great potential to contribute to increased SOC
sequestration through improved management (5–7). We define soil C
sequestration as a net increase in SOC storage. Several agricultural
(cropland and grazing land) management practices have been shown
to increase soil C sequestration including organic amendments (8–10),
cover crops, reduced tillage, improved crop rotations (5, 11, 12), and im-
proved grazing management (13, 14). Citing these proven practices and
others, France and 33 other countries recently instituted a challenge to
increase soil C by 4 per mil per year (15). However, the actual potential
of these practices to contribute to lowering global temperature over time
is poorly understood, despite recent efforts to quantify the amenable
global land area andnear-term sequestration rates associatedwith various
practices (16–18). This is primarily due to uncertainty regarding the
maintenance of soil C sequestration rates over time, the C sequestration
capacity of different soils under different managements, and the sen-
sitivity of global temperature changes toCO2 emission and sequestration.

Here, we use a climate model emulator to translate SOC sequestra-
tion from agricultural management into a range of potential global
mean surface temperature changes over time, consistent with global-

scale outputs from the latest generation of Earth systemmodels (ESMs;
seeMaterials andMethods and fig. S1). Much of the research to date on
the potential of land use–based SOC sequestration has focused onquan-
tifying current sequestration rates with the implicit assumption that
rates remain constant over time, often assuming a constrained time pe-
riod of 20 to 50 years (12, 16). The potential for SOC sequestration to
contribute to a portfolio of mitigation strategies aimed at reducing cli-
mate change depends not only on the rates soon after C sequestering
practices are implemented but also on the time-integrated dynamics of
those rates, that is, how quickly land-use changes can be adopted, how
long they remain in effect, and how SOC stocks change over time (19).
This temporal dynamic is poorly understood but is critical to accurately
estimate the potential for land-basedmanagement to slow climate change.

In practice, rates of SOC sequestration are likely to decline over time
at any one site as soils reach new equilibria (20), but the time scale and
shape of these declines are not well constrained by data and are likely to
vary significantly among locations and management practices. To help
bound this uncertainty, we model the effects of SOC sequestration on
global surface temperature with and without consideration of effective
sequestration years, defined as the number of years it would take to
reach the maximum SOC stock (SOC max) at the current potential
sequestration rate (see fig. S3). The SOC max is a concept proposed
by Six et al. (21) and is poorly constrained by data at both site and global
scales. An SOCmax provides a theoretical limit on the amount of SOC
storage in soils. As opposed to applying an arbitrary SOCmax at a fixed
time period (for example, 20 or 50 years), we model effective sequestra-
tion years as a continuumof timeperiods required to reach an SOCmax
(from 0 to 85 years) for a range of SOC sequestration rates. The current
potential sequestration rate was taken from values reported in the liter-
ature (table S1). Our analysis focuses specifically on the temperature re-
sponse to SOC sequestration. SOC storage is sensitive to a suite of global
change factors such as elevated atmospheric CO2 concentration and
changes in climate, among others (22, 23). These factors will likely have
additional, albeit poorly constrained, impacts on management-induced
SOC sequestration (24). Our goal here is not to quantify the ecological
controls on SOC storage and loss in agricultural ecosystems but to de-
termine the magnitude of SOC sequestration needed at a global scale to
meaningfully affect temperatures and to explore the sensitivity of atmo-
spheric temperature change to a range of possible temporal limits to soil
C sequestration (effective sequestration years).
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Each acre of Healthy Soil 
can store an additional 
100,000 gallons of water 
and emissions equal to 
not burning 5,000 
gallons of gas.

Changing 
An Acre

• Applying Compost
• Reduced Tillage
• Planting Cover Crops
• Planting Perennials
• Integrating/Managing 
  grazing



Imagine a Food Grid – 10 Farms with 10 acres
1        2        3         4        5        6        7        8         9       10

The Legacy Approach: Let’s say Farm #1 is ”Regenerative”
1. A ”good” company buys from Farm #1. They made a “good choice.”
2. They’ve paid market rate for the good ingredientà $0 for the next practice on the next acre
3. Farm #2 is interested in implementing regenerative practices, but has no extra resources.
4. Very slow change, e.g. ”organic” is still only 1% of acres after 50 years. 

Collective Regeneration 
• A few farms implement a few practices on a few acres at 

a time. 
• The combined impact is equal, but the change in the field 

did not rely on big price premiums or new infrastructure 
or farmer risk. 

• A few cents per purchase from the downstream 
economy can be deployed optimally, equitably and 
accessibly, to change upstream agriculture. 

• This “Mass Balance” approach is working in Recycling and 
Renewable Energy (i.e. the grid becomes 10% renewable, 
then 20%, etc.)
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Strategic Capital Facilitation + 
Implementation & Contract Administration
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Up to $25k for Regeneration

No Strings Attached Grants

Restore Grants
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of citizens will use 
1% of their income for
CLIMATE SOLUTIONS
(from a recent study of 130,000 respondents)

…and they are willing to 
pay even more for it. 
Millennial and Gen Z 
consumers demonstrate 
willingness to pay a 
premium of 35% for the 
environmental option. 
(According to Nielsen)





Collective
ZERO FOODPRINT

Climate Action

Over 126 Farm Projects
Actions like applying compost, planting cover crops and 
perennials, reducing tillage, and regenerative grazing on farms 
and ranches of any size.

Over 75 Business Members
Whether you’ve got 3 Michelin stars or a James Beard Award, or 
you run a lunch spot or a fast food franchise, you can make 
climate solutions part of every purchase.

Not Burning 11+ Million Gallons of Gas
Local leaders are taking direct and local climate action. A few 
cents from each purchase adds up to big impact. Member 
businesses have teamed up with farms and ranches to remove an 
estimated 104,000 tons of carbon from the atmosphere, re-
storing it as healthy soil or woody biomass.



Join Zero Foodprint
Make Every Purchase a Climate Solution

● $0 Bottom Line impact         
(customers & staff love it!)

● Example: $1M per year in 
salesà $10k for healthy 
soil.

● ~300 tons of modeled CO2e 
sequestration like not 
burning ~34,000 gallons of 
gas per year.

● Local farmland would 
store an extra ~750,000 
gallons. 



New 
Science
Using USDA Soil 
Databases 
experts can 
estimate how 
many tons of  
carbon certain 
farming practices 
will remove from 
the atmosphere. 

Tresch Dairy 
requested only 
$20,000 for this 
project, saving 
$7600, relative 
to the CDFA 
grant program. 

Instead of a set 
price, Restore 
CA uses a 
competitive bid 
to optimize ROI.

Restore CA’s 
actual compost 
application project 
at Tresch Dairy in 
Sonoma. 

Screen Capture from

COMET-Planner.com
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We Optimize Climate Benefit Per $ (so you don’t have to) 
Farmers and Trusted Conservation Experts submit Grant Requests.
ZFP divides the TOTAL COST by the TOTAL CARBON BENEFIT to find THE BEST CLIMATE ROI.

EXCERPT FROM 

GRANT DATABASE
(SORRY TO GET IN THE WEEDS!) 

÷ =



The Start of a 
New Normal?



Restore NW – $25k Grants until 9/17

• ZFP soft-launched in OR and WA in April 2024 with 
Ecotrust, Willamette Partnership, OrCAN, New 
Seasons, Tillamook, Organically Grown Co., Bob’s 
Redmill and more. 

• $7M in USDA funds available nationwide.

• An optional 1% fee at WA restaurants would 
generate over $200 million per year to regenerate 
the entire food system. 

• The April campaign included the following brands 
sending 1% from all sales at New Seasons Market: 
Lundberg, Ancient Nutrition, Alexandre family farms, Bob's redmill, 
Shephard's grain, Nature's path, Carman Ranch, Tony Chocolonely, Vital 
Farms, Tillamook, Country Natural Beef, Organically Grown Co, Ferndale 
Farms, Diestel, Mary's chicken, Neutral Foods, Tazo tea, Groundwork coffee, 
Riverance, Hopworks, Stoller, Patagonia Provisions, Cheddies crackers, 
Organic Valley, Grand Central, Stumptown and more.



The Low Cost of Growing Better Food and Restoring the Climate

Project Drawdown estimates that we can solve the climate crisis and lower global temperatures with 1% of GDP.

Source: IPCC (2014) & Global Carbon Project (2019)

Each $1 invested in Regenerative Cropping & Managed Grazing 
provides $40 in benefit through improved resilience, water 
conservation, biodiversity, nutrient density, farmer prosperity 
and carbon removal. 



Compost Grants in CA

New Regulations (SB1383)

Compost Connector
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EnergyStar for Soil
• Paradigm shift in CA

• Organic matter diversion: ~10% --> 75%

• Estimated ~90 new compost facilities across CA

• Increase in supply of ~5M-9M tons per year

• Jurisdictions must purchase ~1.8M tons to help support 
statewide demand.

• “If compost were applied to a 25% of CA’s rangeland, the 
soil could absorb 75% of CA’s yearly GHG emissions” - 
Whendee Silver

• ZFP holds contracts with over a dozen jurisdictions to 
facilitate climate smart compost application projects 
with rebates.



2x Impact   USDA Match & 
Administrative Expertise

$7.2M USDA Funds and $5M of CDFA Funds

Regenify
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A Supply Chain Pilot
• $100k for transition finance by the 

end of 2027 from Company.

• $100k, up front USDA match, 
potential for additional match

• ~10 farm projects in the Company 
supply chain for a total of $200k.

• Technical Assistance included and 
Soil Testing Coordinated by Point 
Blue Conservation Science



One Meal at a time

You eat food.

We eatcarbon.

anthony@zerofoodprint.org


