RegenlO — Landscape Transition Pathways - Overview

= Regenl0 has developed landscape-level transition pathways across five Selected Landscapes
significant agricultural regions.

= Atransition pathway represents a switch from the conventional agricultural
practices common in the landscape to regenerative ones, that helps restore
and rebuild natural systems.

= Akey element of this process is understanding the economics of ’*
transitioning to regenerative agricultural practices as well as the potential
environmental and social outcomes of such transitions at landscape level.

= The combination between countries and agricultural products was made
based on geographical representation, impacts of production, data
availability, and applicability of results. The choice of landscapes was #

primarily driven by their national-level importance in the production and -~
export of the specific products.

= Regenl0 recognhizes that there is more than one way to create a Brazil Queréncia City Soy & Beef
regenerative food system. The proposed approaches are not prescriptive, _ _ _
and practices were selected after careful contextual analysis of their relevance India Punjab State RUEE
and evidence of their intended outcomes. United States North Dakota Wheat & corn

= Broader evidence linking practices and outcomes is still greatly needed and United Kingdom East England Potato

highlights the importance of developing an outcomes-based framework,

. . . New Zealand Waikato Region Dairy
which Regen10 is currently doing.
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The United States leads global corn production and is Regh
a significant player in wheat k

4 \
= Corn and wheat staple row crops are essential components of diets (mostly wheat) as well as feed and energy crops (mostly corn),
making the US a leading producer and exporter of both

= The United States outputs to 30% of global corn and 7% of global wheat production.

Corn Production (% of global)

Wheat Production (% of global)

United States EU

China 23 China

Brazil 9 India 14

EU 6 Russia 10

Argentina 5 United States 7

Ukraine 3 Canada 4

Indonesia 3 Ukraine 4

Others 21 Others 26
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North Dakota (ND) is a major row crop producer, but changes to Regen}
the climate and soil are adversely affecting its productivity k

[ = Agriculture is the state's largest industry, accounting for nearly 25% of the economy and about 90 percent of the land-use. ]

ﬁ—

Landscape information

Geographical Area: 18.3M ha
Agricultural Area: 15.8M ha
Net Harvest Area*: 8.0M ha
Population: 0.779M (40% rural)
Land holdings: ~26.000
Average farm size: 620 ha

Current Challenges

Environmental & Agronomic:

= Relatively short and increasingly unpredictable growing
season.

= Soil salinity and acidity affecting nutrient availability,
microbial activity and plant growth.

= Degradation of aquatic ecosystems associated with
fertilizers, pesticides, and herbicides runoff.

Economic:

= Volatile net farm income from yields and market price
shifts.

= Upward pressures on land rates and growing corporate
influence on farmland ownership.

Social:

= Public incentives not always favoring regenerative
farming.

= Hidden health costs associated with agrochemical
exposure.

= Rural communities experience declines in population as
farms consolidate

Jenny Schlecht. Extracted from Agweek

Doc Searls. Extracted from Flickr

USA-ND


https://www.flickr.com/photos/docsearls/4958003812/in/photostream/
https://www.agweek.com/crops/cereal-grains/central-north-dakota-wheat-hanging-in-there-after-slow-start-and-hot-june

An alternative approach for ND food crop fields includes broader en\

g ° ° Reg
rotation schemes along with cover crops and grazing
Current State of Agricultural Land-use? Alternative state for Wheat, corn, Soy, Barley and Pulse fields
Al Prairie strips (0.5M ha)
v v
g JF T
Rotation Rotation
I &crops. A\ v crops
razin, i
8 4 N v & grazing
| L \
corn
Hay corn (1.2M ha) Hay I (1.6M ha) 4 &
v ¥
B
Sarley - J 1 + v — —
Sun-  Pulses Sun- U soy M wWheat I Barley,
Range and Pasture Others flower (0.4M Wheat (2.5M ha) Soy (2.3M ha) Range and Pasture Others flower N (1.6 M ha) | (1.3M ha) v Pulses (1.3 M
ha) ha)

Transition pathway hypothesis Set of changes used

Diversify wheat and corn, as well as soy, barley and pulse fields by introducing more diverse crop Cover crops: polycultures to keep soil

rotations combined with adaptative multi-paddock grazing, where livestock integration is possible. covered and provide forage

= Adoption of multispecies (polyculture) cover crops to keep soil covered for as long as possible and * Crop diversification: multiyear dynamic crop
provide extra grazing or harvested feed-source opportunities. systems?®

» Broad introduction of prairie strips to protect watersheds, reduce soil erosion, shelter and foster = Livestock: integration of adaptative grazing

beneficial insects and wildlife, and permit occasional grazing along the edge of field. into crop rotation
= Adoption of minimum to no soil disturbance practices to keep live roots on the ground, facilitating water
retentloln and nutrient distribution. . . Growing practices: minimum soil
= Balancing the overall yearly planted area of each crop® to allow for further land-use and income disturbance/ tillage, nutrient management

diversification at farm and the landscape level. | ,

Edge of Field: prairie strips

USA-ND



Modelling the transition for a typical farm suggests breakeven around
year 4 and payback by year 8 in cash terms

Regh

— Current profits Alternative profits

Comparison between yearly net income: current vs alternative state, undiscounted cash (USD/ha)

250

200 } + 30%

150

100

Payback point* (discounted at

~40 USD/acre
( ) 10%)

50

- 100 USD/ha (total) '

0 L
Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
—

("= Farms' profitability decreases during an interim transition period and reaches a point of equilibrium 30% higher in the alternative state after )
year 8.

= The initial drop in profitability relates largely to costs for introduction of cover crops and prairie strips, infrastructure for grazing, capital recovery for
machinery and modest impacts on corn and soy yields.

= The higher profitability levels after transition are associated with declines in fertilizers and agrochemical inputs, slight increases in cereal crop
yields, and revenues from land rents or feed sources for grazing.

= Farmers would forgo ~100 USD/ha (~40 USD/ acre)in cumulative profits before profitability returns to current state levels (undiscounted cash).

= Foran average 620ha (farm, a short-term cost of ~$60k (profits lost in years 1-3) is offset by expected additional profit of ~$150K in years 4-10,
\__resultingin a net gain of ~$90K over the 10-year period (undiscounted cash).’ )
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The transition is economically viable yet narrow, and financial
success depends on careful implementation

10-year Cumulative income and expenditures — NPV discounted with 10% rate (USD/ ha)

9.137

Improved
soil fertility
and bottom

line

Current: Current; Current:  Transition: Transition: Transition: Transitionvs
Gross Costs Profts  Changein Changein  Profits Current: Net
Revenues Costs Gross Change in
Revenues Profits

\\

= Boosting the adoption of
combined regenerative agricultural
practices represents a marginally
profitable transition, yielding
approximately $32 USD/ha or
~$260 million USD in NPV over
10 years for the landscape.

= Post- Transition cumulative
profitability is ~3% higher, with
added benefits in soil fertility and
revenue resilience.

= Upfrontinvestments and higher
Opex? for cover crops are the main
contributors to the increase in
transition costs.

= The significant fluctuations in
transition costs and revenues
underscore the necessity for
precise implementation to
safeguard the farm business.

——
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Positive environmental outcomes deriving from the shift serve as

)

. . Rege
further incentive for the landscape
Regenl0 Framework landscape level outcomes? Key implications and recommendations
transition
Economic | Environmental Social Negative  Neutral Positive A successfully executed shift to regenerative

| | | practices can boost both the landscape's vitality

and farmers' income overtime.

Increase economic diversification and resilience

. The environmental gains from adopting
Increase landscape value creation regenerative agricultural practices can compensate
for a challenging business scenario.

Optimize landscape biodiversity & habitat functionality
For transition to be possible, we need to:

Minimize water, soil and air pollution
P * Provide farmers with in-depth knowledge of

complex growing systems, including multi-year
crop sequencing, crop-environment interactions,

GHG emissions minimization and grazing dynamics.

Offer financing options, in addition to current
public support, with insurance and repayment
terms that address potential setbacks during the
adaptation phase.

Improve water availability

Optimize carbon sequestration and storage

Enhance inclusivity and empowerment of local
communities | ®

* Create additional revenue streams, such as
| carbon credits or premiums, stimulated by the

) ® private sector to improve the short-term business
Increase employment, knowledge and education ° case for growers.

| —
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Enhance well-being of the local communities

Optimize access to safe and nutritious food
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Regenerative practices can enhance ND's ecosystem vitality and =
farmers' incomes, creating resilience to the landscape economy

A narrow, yet economically attractive, transition to regenerative agriculture can help ND farmers improve soil fertility and bottom lines in the next decade USA

Sl sitat:; of agricultural Transition pathway hypothesis Results of economic modeling
andscape

Agronomic & Environmental Diversify crop fields and integrate grazing ° OVver 10 years, the cumulative effect of a
. . . . . . transition to regenerative agriculture is
» Short and increasingly unpredictable * Introduce multiyear dynamic crop rotations positive with an average added value of 32
growing season, degradation of aquatic intercalated with adaptative multi-paddock USD/ha and a payback® by the mid of year
ecosystems, and low nutrient availability grazing and harmonize planted area for 8 (10% discounted)
due to soil salinity and acidity. each crop at farm and landscape. o o L )
. . . .  Profitability lowers during an interim period
Economic Manage edge of field for biodiversity and reaches a point of equilibrium 30%
* Volatile net farm income from yields and * Introduce prairie steps and manage edge higher after year 7.
market price shifts coupled with upward of field to reduce soil erosion, shelter and - The higher profitability levels after
pressures on land rates. foster hapltat for pollinators anq wildlife, T T e e T TS
Social ﬁcgsrt’:;:'de supplemental grazing for fertilizers and agrochemical inputs, slight

« Misaligned public incentives to stimulate increases in cereal crop yields, and
revenues from land rents or feed sources

regenerative farming, hidden health costs Minimum to no soil disturbance _
associated with agrochemical exposure, + Foster regenerative practices to keep live for grazing.

and gradual IOSS Of rural popu|atlon as rOOtS on the ground, faC|I|tat|ng Water Change in net profitability over a 10 years period for proposed transition
fal'mS conSOI|date retention and nutrient diStribution pathway (alternative state/current state)ndicated in relative terms
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Implications and
recommendations

A successfully executed shift to regenerative
practices can boost both the landscape's
vitality and farmers' income over time.

The environmental gains and climate
resilience from adopting regenerative
agricultural practices can compensate for a
challenging business scenario.

For transition to be possible, we need to:

Provide farmers with in-depth knowledge
of complex growing systems, including
multi-year crop sequencing, crop-
environment interactions, and grazing
dynamics.

Offer financing options, in addition to
current public support, with insurance and
repayment terms that address potential
setbacks during the adaptation phase.

Create additional revenue streams, such
as carbon credits or premiums, stimulated
by the private sector to improve the short-
term business case for growers.

—
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