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In an era marked by significant environmental
challenges, agriculture has a significant contribution
to make in terms climate change mitigation and
environment restoration. This paper brings to the

fore our point of view on how that contribution can
materialize sooner. In particular, we’re looking how
Regenerative Ag should realize its potential to enhance
soil health, biodiversity, and water use efficiency.

NTT DATA’s approach emphasizes collaboration

and innovation. We want to support both farmers

and Food Value Chain companies in making the
transition to regenerative practices by facilitating
knowledge exchange, fostering partnerships, and
offering technological tools. Our objective is to ensure
that stakeholders have the necessary resources and
knowledge to succeed.

This, however, is just the beginning. Identifying where
the transition can happen fastest is only the first

step. Running a farm is a highly variable and volatile
business, and having a favorable environment is just
one part of the equation. The real challenge lies in
creating farm-specific solutions that not only unlock
agriculture’s potential to tackle global challenges but
also scale up regenerative agriculture. It’s a journey we
are committed to undertaking.

David Costa, Chief Sustainability Business Officer
for NTT Data INC GLOBAL
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Introduction

In recent times, the global community has experienced
an era marked by environmental challenges and a
heightened awareness of sustainability issues. In the
middle of this evolving landscape, a significant paradigm
shift has occurred, with an increasing number of
businesses and organizations recognizing the urgent
need to adopt more sustainable practices. This shift has
been particularly noticeable in the field of agriculture, a
sector exposed to the effects of climate change.

The “Regenerative Agriculture transformation plan” by
NTT DATA (2024) intends to contribute by bringing clarity
and optimization in the answer to these challenges.
This plan stands at the forefront of a movement that
aims to transform agriculture by maximizing the
ecosystem services agriculture already offers, while
minimizing negative externalities. It focuses on the
concept of Regenerative Agriculture (RegenAg), a set of
practices aimed at restoring and enhancing ecological
systems, improving biodiversity, and mitigating climate
change impacts while also ensuring food security and
sustainable livelihoods.>

The document outlines a strategic approach,
encompassing a range of stakeholders, including
platforms, input companies, and Value Chain (VC)
players. It explores how various groups can work
together and innovate to promote and scale sustainable
farming methods. By benchmarking the efforts of VC
platforms that provide guidance and collaborative
frameworks, input companies that offer essential tools
and services, and VC players who play a pivotal role

in the agricultural value chain, the report highlights

a holistic and integrated approach to sustainability in
agriculture.

This study aims to provide a clear and detailed overview
of the current state of RegenAg practices, the innovative
strategies employed by various stakeholders, and the
potential pathways for scaling these practices globally
by providing a global comprehensive framework that will
guide stakeholders in understanding the complexities
and opportunities of transitioning to regenerative
agriculture, thereby contributing to a more sustainable

and resilient future.
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Key findings

Strategic country prioritization

The analysis has showed that USA, Brazil, Mexico,

France and South Africa, Nigeria, and Tanzania within the
African region, offer the best opportunities to accelerate
RegenAg adoption.

Global awareness gap

Many regions worldwide face low consumer awareness
of Regenerative Agriculture, calling for comprehensive
education campaigns for increased awareness and
appreciation.

Financial support as catalyst

Unlocking targeted financial support emerges as a
crucial catalyst for farmers to adopt innovative practices,
mitigate financial constraints, and ensure the resilience
of the agricultural sector.

Education for sustainable practices

Education and training are consistently emphasized
across diverse regions. Prioritizing comprehensive
programs is seen as essential for equipping farmers
with skills crucial for sustainable and productive farming
practices.

Innovation for climate resilience

A strong emphasis is placed on nurturing agriculture
through research and development investments in
cutting-edge technologies. These include carbon
capture, anaerobic digesters, and precision technology.
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Starting point:

a benchmark study

The objective of conducting the benchmark study was to
identify common variables across selected organizations and
companies in the VC platforms, Input companies, and VC players
related to RegenAg. This exercise aimed to classify crucial
variables for developing a scalable framework for the successful

implementation of RegenAg.

In the first section of the study, we carried out a benchmark
across different categories of organizations or companies
that form the external context of RegenAg, including

SAI (Sustainable Agriculture Initiative Platform), SMI
(Sustainable Markets Initiative), OP2B (One Planet Business
for Biodiversity) and REGEN10 as VC platforms, Bayer, Yara
and Syngenta as Input companies, and McCain, Nestlé,
Danone and PepsiCo as VC players.

To conduct this external context analysis, a set of variables
were identified across three different categories: principles,
practices, and outcomes. The objective was to determine
the presence and significance of these variables in each of
the organizations and companies selected, allowing us to
identify the most important variables to develop a general
and scalable framework on how to successfully implement
RegenAg.

While each VC platform maintains a distinct emphasis

- SMI on farmer finances*®, OP2B on broader elements
like biodiversity and social factors®, SAI on a global
framework*, and REGEN10 on principles and outcomes3®
- the overarching goal remains promoting sustainable
agriculture.

Inputs companies adhere to fundamental principles to
attain specific outcomes. They utilize frameworks endorsed
by VC platforms to devise and implement their unique
regenerative agricultural strategies. These strategies
center around their own products and implementation of
practices, such as Bayer’s emphasis on cover crops, Yara's
digital tools and biostimulants, and Syngenta’s utilization of
precision agriculture tools.

5 | © Copyright NTT DATA, Inc.

VC players implement unique operational framework
customized to their individual strategy. Although these
frameworks align with impacted areas, principles and
outcomes, they are designed and specialized for farmers
within their specific sectors. Adapting or expanding these
frameworks for other players in a different value chain
step could present challenges.

The study highlights how different entities contribute to
RegenAg. Platforms offer overarching frameworks and
principles, input companies focus on specific products
and technologies, and VC players develop specialized
operational models.

nttdata.com



Regenerative Agriculture Transformation Plan

Strategy: a global
comprehensive framework

The study provides a detailed framework that systematically
examines key elements of RegenAg, including impacted areas,
principles, practices, and outcomes. This comprehensive insight
ensures alignment with broader sustainability initiatives and
evaluates existing frameworks and industry players in the
context of RegenAg.

« The NTT DATA RegenAg framework is built upon four + The study establishes clear indicators and metrics for
interconnected key variables: principles, practices, measuring outcomes such as reduced greenhouse gas
outcomes (both short-term and long-term), indicators emissions and improved soil health. These tangible
and metrics. benchmarks are essential for evaluating the impact of

* These variables respond to impacted areas like climate, regenerative practices.
soil health, biodiversity, and water, emphasizing the « Farmers are at the center of the framework, highlighting
comprehensive nature of the approach. their crucial role in choosing principles, implementing

» The framework places a strong emphasis on practices, and measuring outcomes. The framework
environmental principles prioritizing soil health, acknowledges the importance of supporting farmers
biodiversity protection, and water use efficiency. These through capabilities (training or education), financial
core principles are critical to the success of RegenAg incentives, and access to necessary inputs.
practices.

Main indicators & metric Main principles

e Absolute farm GHG emissions: CO2 eq./ha e Enhancing soil health and fertility
Prlnc1ples e Protecting biodiverdity

e Monitor carbon stock increase/ carbon gains:
Soil Organic Carbon (SOC) t/ha

Main e Minimizing soil disturbance
impacted
areas:

O

Climate

e General soil health: Soil Health Assessment Score +
I e Support the livelihoods of farms
e Biodiversity restoration: % natural/restored habitat !
| e Improving water use efficiently
h

and Watershed Healt

e Water use efficiency for irrigated farm:
T of crop/m3 of water

Practices

Indicators & metrics REEEEEE

o

Soil health
oé\ O
Biodiversity . . )
Main outcomes Main practices
@ e Reduced Greenhouse Gas Emissions (GHG) e Cover crops
)
e Increased Soil Organic Carbon (SOC) e Crop rotation
Water

e Improved soil health e Minimum or conservation tillage

o
o

Outcomes

e Enhanced biodiversity e Integrate pest management

ort term Both) Long terr \)

e Optimized water use and minimized
water pollution

e Irrigation efficiency

Figure 1. NTT DATA RegenAg framework.
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Escalation: country specific
analysis and prioritization

/V P F o What is needed to scale up RegenAg? The journey toward

o - <t widespread adoption involves fundamental shifts in farming
practices, triggered by investments and supported by
essential inputs. Recognition and reward from the VC players
are critical elements in this transformative process. However,
it is crucial to note that these advancements may not occur
in countries lacking the necessary potential.

The process of prioritizing countries for Regenerative
Agriculture adoption involves assessing two primary
variables: potential and readiness.

Potential is evaluated based on the difference between

a country's total agricultural area' and its area under
Conservation Agriculture (CA)'®. This measure helps identify
countries with untapped opportunities for RegenAg
adoption. Countries like India, China, Russia, USA, Ukraine,
and Pakistan emerge as having the highest potential due to
their extensive areas of underutilized cropland.

Readiness, on the other hand, focuses on how prepared

a country is in terms of integrating regenerative methods
and the extent to which it can expand these practices. The
readiness assessment encompasses a comprehensive
analysis of capabilities, such as the farmer’s capabilities to
understand the agricultural productivity, financial aspects
including the average farm size for financial access,

input availability based on total input tonnage, and the
engagement level of VC players in RegenAg activities.
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* When evaluating capabilities, farmer education plays a
crucial role in enhancing agricultural productivity and
promoting sustainable development in rural communities.
By equipping farmers with knowledge and skills, they can
make informed decisions, adopt innovative practices, and
effectively manage their agricultural activities resulting in
improving productivity. To measure farmer productivity,
reflecting farmers’ skill levels, we relied on the Yield Gap
measurement’®. The Yield Gap refers to the difference
between the actual agricultural yield and the potential
yield that could be achieved under optimal farming
conditions. The narrower the Yield Gap, the higher the farm
productivity, signaling an important access to agricultural
education and training. The results shows that richer
nations, such as those in Europe and North America, have
the resources to provide more education and training
to their population. Conversely, less economically and
technologically developed countries like African Countries
or India have a high yield gap, indicating lower productivity,
which can be attributed to a lack of education, training and
access to adequate tools.

8 | © Copyright NTT DATA, Inc.

+ In the financial aspect, larger farms are perceived to have
better access to finance®. The analysis incorporates factors
such as crop area by farm size, crop production, and food
production, leading to the identification of countries like the
U.K., Slovakia, USA, France, Uruguay, and Luxembourg as
having superior access to agricultural finance.

+ Input availability is directly linked to a country’s crop
production levels?’. Nations with higher production have
greater access to necessary agricultural inputs. This
correlation places countries like China, India, Brazil,
the U.S., Indonesia, and Russia in the forefront for input
accessibility.

+ The involvement of VC players is crucial in determining a
country’s level of adoption of RegenAg. A comprehensive
analysis on VC players has been conducted, emphasizing
the importance of understanding their sourcing practices
and initiatives. The results show that countries such as
USA, Brazil, the U.K., Mexico, India, and France are
notable for their significant engagement in Regenerative
Agriculture.

These results will be combined to determine how the

combination of potential and readiness synergistically yields
the best opportunities for RegenAg implementation.
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Methodology

To prioritize countries, we assessed 133 nations globally by analyzing two key variables: potential,
measured as the absolute difference between total agricultural area and regenerative agriculture
area, and readiness, which includes capabilities, finance, inputs, and VC player engagement.
Countries are ranked on a scale from 1 to 10 for both potential and readiness. The readiness
score is determined through a weighted average considering financial access, input availability,
capabilities, and VC engagement (based on data from 100 initiatives by 11 VC players). Further
details on the analysis breakdown by variable and category are provided below.

4 N N7 N
1 & India 1@ EU 1 2 UK
2 @ cChina 2 S Egypt 2 gp Slovakia
3 @ Russia 3 & UK 3 &£ yUsA
4 £ ysA 4 £ UsSA 4 () France
5 ® ykraine 5 {(+) Canada 5 —= Uruguay
6 B Pakistan 6 (2) Mexico 6 =& Luxembourg
\. VAN AN /
Figure 2. Figure 3. Figure 4.
TOp countries with higheSt pOtentiaI' Top countries with highest capabilities. TOP countries for access to finance.
4 N N
1 @ China 1 £ ysa
2 & India 2 @ Brazil
3 @ Brazil 3 & UK
4 £ USA 4 ¢) Mexico
5 M Indonesia 5 & India
6 @ Russia 6 () France
\. AN J
Figure 5. Figure 6.
Top countries for access to input. Top countries for VC players.
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Strategic approach:
prioritizing global and
African adoption of RegenAg

The applied methodology relies on a prioritization matrix classifying countries according to two
axes. The vertical axis representing the potential and the horizontal the readiness of each country.
Four levels within this matrix have been identified: ‘Top priorities’ for countries with extensive
croplands and readiness of their farmers, ‘Investments’ for those with high potential but low
readiness, ‘Complements’ for countries ready but with less cropland, and ‘Light Touch'’ for countries
with lower potential and readiness yet still important for RegenAg efforts.

' ' —— 1680 Mha (India)

Investments Top priorities The size of the
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Light touch P Complements hectares per
) -
-

+ ‘ 7 E Total Area (ha)
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Figure 7. Global countries prioritization.
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The analysis has been performed twice using the same matrix. The first, and more general, has
been carried out on a global basis, considering the results of all countries, and positioning those
with a high level of adoption of regenerative agriculture. The second has been made to give a
specific focus on the African continent. This allows for a more targeted adaptation of strategies
and recommendations, taking into account the unique challenges that African nations may face

compared to other regions.

4

+
A

[

Top priorities

Nigeria

‘
Ni Ethiopia / ‘
‘T:‘G - Investments Tanzania ’)_ south Africa
= { 4
= )
~ Complements
3 Kenya
2% Morocco ¢> Uganda Ghana
; Egypt
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. Malawi . -w
Light touch ‘ Zambia

\_

‘% Readiness

+
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The size of the
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country; the
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hectares
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Figure 8. African countries prioritization.
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Tallored
recommendation

Specific recommendations have been made for worldwide
countries according to their level of adoption and their category
(top priorities, investments, complements, light touch). A

deep dive has been conducted on the African continent, which
provides specific recommendations for the countries that are
part of it.

Top priorities

Globally

USA, Brazil, Mexico and France are the countries with

the greatest potential for scaling up and implementing
Regenerative Agriculture practices, thanks to their extensive
croplands and the readiness of their farmers.

Workforce Development Farmers in USA require

adequate technical support and resources for a successful
transition. In Brazil, despite the current focus on large-

scale commercial agribusiness, redirecting attention and
resources toward supporting SHF is essential for a successful
transition?®. In Mexico, addressing the financial barrier is
crucial, particularly for small-scale farmers, fostering a more
accessible pathway to regenerative agricultural practices®'.
Finally, in selected French regions, a socio-economic
challenge arises due to the anticipated retirements of many
farmers in the next decade (50% of farmers expected to
retire within the next 10y). Initiatives like the “Livelihoods
Soils of Brittany” are crucial in addressing this issue by
supporting the younger generation of farmers.

These countries need to improve education, training,

and financial support to assist farmers in transitioning to
regenerative agriculture practices. Also, to develop strong
value chain relationships and increase awareness within the
agricultural sector to support regenerative farming.

African continent

South Africa, Nigeria and Tanzania as the leading
adopters of Regenerative Agriculture in Africa,

should concentrate on enhancing the resilience of
their crops and agricultural land through climate-
smart and regenerative practices. Additionally,

they should prioritize promoting land restoration
alongside community development through education
initiatives38>1,

12 | © Copyright NTT DATA, Inc.
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Investments

Globally

China and India are countries that have high potential
but currently lack a significant level of readiness.

In China, it is imperative to facilitate meaningful
collaboration between the public and private sectors,
leveraging collective resources and influence. This
synergy is crucial for driving widespread adoption of
RegenAg practices, promoting sustainable agricultural
development, and advancing environmental
conservation. India faces a knowledge gap, especially
among its 86% of smallholder farmers with limited
resources. Addressing this gap is vital, and the
country should empower small farmers by investing
in research and development to create tailored
regenerative practices suitable for local conditions.
Additionally, India can benefit from enhancing farmer
education initiatives®.

Thus, to enhance their agricultural sectors, both
nations should focus on improving farmer education
and financial support, fostering partnerships between
the public and private sectors, and encouraging
corporate engagement in RegenAg.

African continent

Ethiopia and Niger could prioritize advancing
agricultural resilience: Ethiopia might focus on
enhancing education and training to promote
regenerative practices that restore soil health.
Similarly, Niger could address climate resilience by
equipping farmers with drought-resistant seeds and
introducing innovative farming techniques®.

AR
SRR
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Light touch

Globally

Spain, Germany and Poland are countries presenting
a noticeable readiness for scaling up Regenerative
Agriculture but have less potential in terms of
croplands (ha).

Spain needs to expand regenerative practices to
combat desertification*}, Germany must realign
subsidies, many German farmers may be indeed
hesitant to invest in new methods due to perceived
financial risks and the lack of necessary capital. The
current agricultural subsidies should be realigned
to support multifunctional land use, a core aspect
of regenerative farming®'. Poland requires a
comprehensive transition strategy that mitigates
economic risks and provides financial incentives and
education for regenerative agriculture.

These countries need to focus on increasing their
yield, among other variables, to facilitate the
transition to regenerative agriculture.

African continent

In Malawi, Uganda, Algeria, and Morocco, it

is recommended to focus on environmental
mitigation through restoration projects, empower
smallholder farmers with targeted education and
training, boosting regenerative agriculture with
environmentally positive practices and incentives,
and enhancing farmer knowledge with education
programs and collaborative research3#4549,

nttdata.com



Regenerative Agriculture Transformation Plan

Complements

Globally

Romania, UK, Argentina, Vietnam, and Canada are the
countries where the potential is lower due to their
limitations in cropland areas, and whose readiness is not

as developed due to socio-economic challenges. Despite
these constraints, they present compelling opportunities for
focus and exploration in scaling up regenerative agriculture
practices.

In Romania, investing in robust educational programs
tailored to farmers’ specific needs is crucial. Prioritizing
comprehensive training initiatives can equip the agricultural
workforce with the knowledge and skills necessary for
driving increased productivity'®#. Similarly, in the UK,
addressing low awareness levels among consumers about
RegenAg through comprehensive education campaigns

is essential to boost awareness and appreciation for
regenerative practices. Argentina should collaborate with
experts, VC players, and institutions to provide tailored
training, ensuring continuous learning and innovation to
enhance crop yields and sustainable farm productivity.

In Vietnam, investing in comprehensive education and
training programs is vital to equip farmers with essential
skills and knowledge for efficient and productive farming
practices. For Canada, allocating resources to initiatives like
carbon capture, feed additives, anaerobic digesters, and
precision technology is recommended. Mobilizing finance
and enacting supportive policies can empower farmers,
potentially reducing up to 40% of the projected 2050
emissions®2.

Concluding, Romania and the UK are encouraged to
prioritize educational initiatives for enhanced agricultural
productivity. Argentina and Vietnam should invest in
specialized training and innovation for sustainable practices,
while Canada should nurture its agricultural sector through
support for young farmers and investments in R&D

for sustainable technologies. These efforts collectively
contribute to the possibilities of scaling up regenerative
agriculture.

African continent

Kenya and Ghana should address climate challenges by
restoring degraded soils, reviving land for RegenAg and
managing water to boost smallholder productivity?’-32.
Similarly, Egypt could focus on advancing regenerative
production through crop rotation and water management,
while Zambia might support farmers in adopting
regenerative practices.
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Conclusions

The Regenerative Agriculture transformation plan

has successfully outlined key focus areas and tailored
strategies for various countries. The next step in this
transformative journey involves exploring additional
advantages and implementing country-specific
recommendations.

For countries globally viewed ‘Top Priorities’, the challenges
are multifaceted, encompassing issues such as insufficient
access to finance, education, and training. Additionally,
there is a need to address weak links in agricultural value
chains players and upgrade farm-to-market infrastructure.
The primary objective is to fortify these areas, fostering a
more efficient and regenerative agricultural sector.

The NTT DATA RegenAg framework, with its emphasis

on soil health, biodiversity protection, and water use
efficiency, aligns with the broader goals of sustainability
and ecological stewardship. The defined indicators and
metrics provide a tangible means of measuring the success
of regenerative practices, from reduced greenhouse gas
emissions to improved soil health.

15 | © Copyright NTT DATA, Inc.

The country prioritization framework, utilizing variables of
potential and readiness, demonstrates a thoughtful and
systematic approach to identify nations with untapped
opportunities for adopting conservation agriculture. The
recommended focus on the United States, Brazil, Mexico,
France, South Africa, Nigeria, and Tanzania reflects a
balanced strategy considering both developed and
emerging agricultural landscapes.

In essence, NTT DATA RegenAg framework offers a
pathway towards a more sustainable and resilient
agricultural future. By combining a global perspective with
regional specificity, the framework encourages targeted
efforts in countries where the potential for positive impact
is greatest, contributing to the collective goal of advancing
regenerative practices on a global scale.
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