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Introduction

Regenerative agriculture is gaining momentum worldwide among practitioners,
scientists and policy makers, and it is often associated with agroecology. Indeed,
regenerative agriculture has plenty in common with agroecology: e.g., soil and ecosystem
restoration, reliance on biological interactions and ecosystem services, integration of
domestic plants and animals, efficient use of the photosynthetic potential of annual
and perennial combinations (Lujan Soto et al., 2020; Schreefel et al., 2020; Giller et al.,
2021). One aspect of agroecology that does not always fit comfortably in the realm of
regenerative agriculture is political activism, or the place and emphasis that the “social”
dimension takes in the definition of the social-ecological system. This is perhaps one
of the reasons why agroecology is more closely associated with peasant movements,
for whom claims on rights and access to natural resources are urgent (e.g., Rosset
and Altieri, 2017), while regenerative agriculture is an approach increasingly—but not
exclusively—also adopted by commercial, often large-scale farmers or external investors
less concerned with natural resource access or food sovereignty issues. Thus, while
the agroecology movement sees sustainability first and foremost as a political issue,
regenerative agriculture seems a priori to be less concerned with politics and with the
social dimension of sustainability. Yet, our first-hand experience in the field tells us that
there may be more than one “type” of regenerative agriculture, that vary in their degree
of association with agroecology. We find it timely to explore the diversity of definitions
of regenerative agriculture available and their relationship with the most widely accepted
definition of agroecology (cf. FAO, 2019).
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Regenerative  agriculture, agroecology, conservation
farming, organic agriculture, etc. can be all seen as means
to achieve a similar yet vaguely defined goal: sustainable
agriculture. Simply defined, sustainability is the ability to meet
the needs of the present without diminishing the ability to meet
the needs of the future. Proponents of regenerative agriculture,
however, aim beyond sustainability, that is, to contribute to
constantly improving the environment (e.g., Ikerd, 2021)
and farmland economic viability (Elevitch et al., 2018). This
narrative was coined by Robert Rodale in the 1980, the first
one to propose regenerative organic agriculture (ROA) as an
approach “beyond sustainable.” Although the term organic
seems to have been lost along the way, the Rodale Institute is still
promoting ROA, around which they even built an international
certification system that considers social values such as worker
The

narrative has become increasingly attractive, especially after

well-being  (https://regenorganic.org). “regenerative”
the evident failure of the UN Sustainable Intensification
discourse at engaging supporters amongst environmentally
mindful stakeholders (Struik and Kuyper, 2017). However,
vague and diverse definitions, lack of regulation and protection
of the term, leads to a situation in which governmental
agencies, industries and sector organizations have their
own interpretation of regenerative agriculture, depending
on particular interests. It has even been pointed as a green
washing strategy of governments and large multinational
companies, a fact that is raising increasing criticism and
concern (see later, Box 3). The arrival of these newcomers is not
necessarily a reason for joy amongst regenerative agriculture
organizations, particularly those that explicitly oppose the use
of chemical inputs such as pesticides or mineral fertilizers
(Schreefel et al., 2020).

Regenerative agriculture definitions allow for such diversity
of interpretations because they are often based on practices
(e.g., by General Mills Inc.: no-tillage, soil cover, crop
rotations), and less often on principles (e.g., by Terra Genesis
International: ensure reciprocal relationships, design and
decide holistically, improve whole agroecosystems, continually
grow and evolve). Alternatively, certain organizations define
regenerative agriculture in terms of processes and outcomes,
or a combination of the two (Newton et al., 2020). Outcome-
based definitions may however imply some flexibility in terms
of the processes that lead to those outcomes, and their possible
collateral effects. The ROA approach referred to above, on
the other hand, places emphasis on processes (closed nutrient
loops, diverse biological communities, fewer annual and more
perennial plants, reliance on internal rather than external
resources) to define regenerative agriculture. Removing the
term “organic” from the definition of regenerative agriculture
allowed, on the one hand, to increase the adherence to
the concept without having to comply with the more rigid
regulations of organic farming. On the other hand, however, it
opened the door to the potential use of the term regenerative
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agriculture for green-washing agricultural practices that are
irreversibly tied to agrochemical inputs.

Agroecology offers principles and processes, not
prescriptions, for the transformation of the global food
system based on participation, localness, fairness, and justice
that “is not only sustainable, but also helps restore and protect
Earth’s life support systems for all people and future generations”
(cf. Gliessman and Tittonell, 2015). Regenerative processes,
in the sense of regenerating ecosystems and their social
fabric, are already implied in such a definition of agroecology.
A wide diversity of world organizations convened during
several symposia organized by the UN Food and Agriculture
Organization (FAO), between 2013 and 2018, proposed a
working definition of agroecology based on ten elements
that combine social and ecological principles (FAO, 2019;
Barrios et al, 2020). The ten elements represent principles
operating at both farm and community level (Figure 1), and
are the backbone of the TAPE indicator framework (Tool for
Agroecological Performance Evaluation—Mottet et al., 2021).
Responsible governance, human and social values, circular
and solidarity economy and resilience are key elements of
agroecology that pertain to the political sphere, in the sense
that they could hardly be achieved without engaging politics

and policies.

Why focus on regenerative agriculture?

Arguably, most of the recent approaches to sustainable
agriculture, be them conservation farming, climate smart
agriculture, nature-positive farming, etc., lack an explicit socio-
political dimension. If the lack of a socio-political dimension
is not only inherent to regenerative agriculture (RA), then why
focus on it? Here are a few reasons:

1. RA is gaining momentum across different contexts and
sectors, partly due to its attractive name to which people can
immediately associate a positive narrative;

2. The question arises frequently in different settings as to what
is the actual difference between RA and agroecology (to the
point that many take them to be synonyms);

3. In our practice, we do observe that RA and agroecology
are overlapping to variable degrees, ranging from cases in
which RA includes all 10 elements of agroecology, to those
in which RA is just a term used to “re-pack” conventional
agricultural practices.

We aim to highlight and explore such nuances, now that RA is
influencing the international agendas. This article examines (i)
the literature—both grey and published—to explore conceptual
and practical similarities and differences between regenerative
agriculture and agroecology, and (ii) a few examples from
practice, relying on first-hand engagement of the authors
in both agroecology and regenerative farming approaches in
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FIGURE 1

using farm-level indicators within the TAPE framework.

"O.

The 10 elements that define agroecology, used in the TAPE framework, represented as those that operate mainly at farm (grey-orange) or
mainly at community (blue) level. Principles such as resilience, recycling or synergies operate also at community level, but they are assessed

Community

|

different parts of the world. As internet remains the main
source of information on RA, accessed by practitioners, policy
makers and scientists through search engines, we examined
the 10-top internet hits that result from typing “Regenerative
agriculture” in Google. We performed this search from different
geographic locations (see author’s affiliations). The objective
of our analysis of the scarce scientific literature, case studies
and internet sources is to help better define the term RA,
explore the diversity of RA approaches and their relation
with agroecology, and highlight the crucial role of politics
and the social dimension to achieve actual implementation
of sustainable farming practices and sustainable development
of socio-ecosystems.

Regenerative agriculture concepts
and terminology

During the last decade, regenerative agriculture has gained
increasing attention in the scientific literature (Rhodes, 2017;
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Elevitch et al.,, 2018; LaCanne and Lundgren, 2018; Newton
et al, 2020; White, 2020; Day and Cramer, 2021; Giller
et al, 2021; Green et al, 2021; McLennon et al, 2021—
see: Figure A in Supplementary Material I) but still lacks a
comprehensive scientific definition. In their review, Schreefel
et al. (2020) noticed both divergence and convergence
among the various definitions in the literature, particularly
on the explicit adoption or not of organic agriculture
principles (e.g., Malik and Verma, 2014 vs. Elevitch et al,
2018). When discussions about a RA definition involve
other groups of actors as well, e.g., governmental agencies,
sectoral organizations, industries and farmers, each of these
groups may propose different definitions dependent on
their particular interests. In this section, we first scan the
internet (websites and grey literature reports) to illustrate
the diversity of RA definitions that pop-up as first hits,
as proposed by different types of organizations. Then, we
perform a systematic search of the scientific literature and
analyse their content based on co-occurrence of terms
and concepts.
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A diversity of RA definitions

Regenerative agriculture (RA) refers to agricultural
practices that regenerate soils, natural resources, landscapes
and ecosystems. The term was coined by Gabel (1979) and,
as explained earlier, it was later articulated by Rodale (1983)
in the definition of ROA. The publication of Francis et al.
(1986) is perhaps the first one that mentions the potential for
RA in the developing world. However, the term has resurged
in the last decade and gained momentum worldwide across
academics, NGOs, farmer unions and international companies.
It is not our intention to propose a definition of RA here,
particularly when a large number of articles are being published
nowadays on the subject. Here we focus on the concepts used
to define RA, be them principles, practices, or outcomes. When
it comes to current definitions of RA, there seems to be as
many as there are organizations working on RA worldwide.
To arrive at the non-exhaustive examples we reproduce here,
we performed internet searches on regenerative agriculture
using the Google search engine. To minimise regional
biases, we conducted the searches from The Netherlands,
France, UK, Kenya, Puerto Rico, Spain and Argentina. We
selected the organizations/definitions that came consistently
on top of the lists in all searches (we skipped Wikipedia).
For example, a Google search on the term “Regenerative
agriculture” in The Netherlands, results in the following
top-10 sources’:

https://regenerationinternational.org
https://www.metabolic.nl
https://www.nrdc.org
https://ellenmacarthurfoundation.org
https://www.renature.co
https://www.unilever.com
https://www.earthday.org

https://www.nestle.com

Y PN R W

https://www.cbf.org

—
e

https://www.cargill.com.

Such a list of internet hits, a combination of websites
from NGOs and multinational food companies, is already
quite illustrative of our earlier point: there is not one
single “type” of regenerative agriculture, but a diversity of
approaches and hence of definitions. The “Definition paper”
that can be retrieved from the Regeneration International
website  (www.regenerationinternational.org), ~ which  is
a co-production between the Regenerative Agriculture
Initiative at California State University, Chico (“Sustainability
at  Chico State—CSU, Chico” n.d.) and The Carbon
Underground

RA as:

(www.thecarbonunderground.org),  defines

1 Revisited on 16 May 2022.
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“Farming and grazing practices that reverse climate change
by rebuilding soil organic matter and restoring degraded
soil biodiversity—resulting in both carbon drawdown and
improving the water cycle.”

And further, as:

“Holistic land management practice that leverages the power
of photosynthesis in plants to close the carbon cycle, and build
soil health, crop resilience and nutrient density”

The permaculture organization Terra Genesis International
proposes a working definition (“Regenerative Agriculture—The
Definition of Regenerative Agriculture” n.d.) that is constantly
upgraded by contributions from a worldwide RA community.
They use four postulates to define RA, literally:

e RA is a system of farming principles and practices that
increases biodiversity, enriches soils, improves watersheds,
and enhances ecosystem services

e RA aims to capture carbon in soil and aboveground
biomass, reversing current global trends of
atmospheric accumulation

e RA offers at the same time increased yields, resilience
to climate instability, and higher health and vitality for
farming and ranching communities

e RA draws from decades of scientific and applied research
by the global communities of organic farming, agroecology,

holistic management, and agroforestry.

Most organizations, but not all of them, propose both principles
and practices to define RA. In design, principles refer to the
guiding truths or reasons behind practices. While principles
are constant regardless of circumstances, practices are flexible
and adaptable to varying circumstances. organizations working
on RA then use principles as guidelines, as frameworks,
and identify possible practices to implement such principles.
For example, the company Danone promotes regenerative
agriculture under three overarching principles: (i) protect
the soil, (ii) empower a new generation of farmers, and
(iii) respect animal welfare (https://www.danone.com/impact/
planet/regenerative-agriculture.html).

The Regenerative Agriculture Initiative, referred to above,
proposes the following RA principles (literally):

1. Contribute to generating/building soils and soil fertility
and health;

2. Increase water percolation, water retention, and clean and
safe water runoff;

3. Increase  biodiversity and ecosystem health and
resiliency; and

4. Reduce carbon emissions and promote significant carbon
sequestration to cleanse the atmosphere of legacy levels

of CO».

frontiersin.org


https://doi.org/10.3389/fsufs.2022.844261
https://regenerationinternational.org
https://www.metabolic.nl
https://www.nrdc.org
https://ellenmacarthurfoundation.org
https://www.renature.co
https://www.unilever.com
https://www.earthday.org
https://www.nestle.com
https://www.cbf.org
https://www.cargill.com
http://www.regenerationinternational.org
http://www.csuchico.edu/sustainablefuture/aginitiative/
http://www.thecarbonunderground.org
https://www.danone.com/impact/planet/regenerative-agriculture.html
https://www.danone.com/impact/planet/regenerative-agriculture.html
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Tittonell et al.

The four key words in this set of principles are soil, water,
biodiversity and carbon. Expressed as such, these principles
resemble practical objectives. Yet, this organization proposes
also sets of practices to achieve these objectives (cf. Sustainability
at Chico State—CSU, Chico n.d.).

Another example of practice-oriented principles is the “six
core principles” defined by the multinational firm General Mills
(see later, Box 3), which proposes to:

. Understand the context of your farm operation
. Minimise soil disturbance

. Maximise crop diversity

. Keep the soil covered

. Maintain living roots year round

AN U1 R W N =

. Integrate livestock.

Except for the last one, these practice-oriented principles
refer mostly to annual cropping systems (e.g., maize, wheat,
oats, etc.), which is not surprising, since most farmers
working with General Mills are commercial large-scale cereal
farmers. Further, General Mills measures the impact of RA by
monitoring indicators across five goals, which are (i) economic
resilience in farming communities, (ii) soil health, (iii) water,
(iv) biodiversity, and (v) cow and herd wellbeing (in dairy
operations). Comparing these against the principles of the
Regenerative Agriculture Initiative illustrates how the same
elements that are proposed as principles by one organization
may be proposed as goals by another.

Another related approach, with more anchorage in the
livestock ranching sector, is the so-called holistic grazing
management (“Holistic Management International—Healthy
Land, Healthy Food, Healthy Lives” n.d.), which aims
to enhance the positive role that livestock can play in
ecosystems via nutrient recycling, soil restoration and
biodiversity conservation.

The permaculture network referred to above, Terra Genesis
International, uses principles that are more generic, and hence
probably more broadly applicable irrespective of context, scale
or type of production system (literally):

1. Progressively improve whole agroecosystems (soil, water and
biodiversity)

2. Create context-specific designs and make holistic decisions
that express the essence of each farm

3. Ensure and develop just and reciprocal relationships amongst
all stakeholders

4. Continually grow and evolve individuals, farms, and
communities to express their innate potential.

These four statements read as principles, in the sense that
they are generic and independent. However, to achieve
these principles, Terra Genesis International enumerates a
long series of RA “practices” as they call them, which
are the same as those to be found on the Regeneration
International webpage:
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No-till farming & pasture cropping
Organic annual cropping
Compost & compost tea

Biochar & terra preta
e Holistically managed grazing

Animal integration

Ecological aquaculture
Perennial crops
Silvopasture

Agroforestry.

What this list includes is actually a mixture of scientific
disciplines, farming principles, movements and practices, and is
so broad and diverse that it becomes confusing. While compost
or biochar are practices or technologies, organic farming or
ecological aquaculture are production systems (which may
include compost or biochar). Perennial crops is too broad
a category as it may include also industrially-managed fruit
orchards. No-till farming and pasture cropping are management
techniques, whereas agroforestry is both a type of production
system and a scientific discipline. Except for organic annual
cropping, the lists of practices of these different organizations do
not explicitly mention the place that input based technologies
such as chemical fertilizers and pesticides, or genetically
modified crops, may have in the various RA approaches.

Instead of principles and practices, the Rodale Institute
ROA approach proposes three pillars, which they integrated
within the portfolio of more classical criteria used to certify
organic farms, to create their Regenerative Organic Certification
system (literally):

e Pillar 1—Soil Health: use of regenerative practices like
cover crops, crop rotation, and conservation tillage. Builds
organic matter and promotes biodiversity with no synthetic
input (excludes soil-less systems such as rock wool
substrates in greenhouse horticulture);

o Pillar 2—Animal Welfare: protects the Five Freedoms?,
grass-fed & pasture-raised, no concentrated animal feeding
operations or extensive transport, suitable shelter;

e Pillar 3—Social Fairness: ensures fair payments and
living wages for farmers and farmworkers, safe working
conditions, capacity building and freedom of association.

There are, however, a few unifying principles that are consistent
across virtually all RA proponents. They include, according to
LaCanne and Lundgren (2018), the following ones:

1. Abandoning tillage or actively rebuilding soil communities
following a tillage event;

2 Freedom from hunger and thirst; freedom from discomfort; freedom
from pain, injury or disease; freedom to express normal behavior;

freedom from fear and distress.
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2. Eliminating spatial and temporal events of bare soil;
3. Fostering plant diversity on the farm; and
4. Integrating livestock and cropping operations on the land.

Although RA is often defined from an agronomic perspective,
e.g., relying on the use of plant, soil, ecological and system
knowledge to support the production of food, feed and
fibre in a sustainable way, there are also those that take
a more farmer-centred approach to define RA. An example
is the Farmer-led Regenerative Design (Lunn-Rockliffe et al,
2020), which advocates that designing sustainable food systems
must begin with farmers. Focusing mostly on smallholder
family agriculture, the steps in the farmer-led regenerative

design are:

1. Building a  qualitative understanding of local
farming livelihoods.

2. Co-designing a modular programme from the

qualitative baseline.
3. Building an open access knowledge store.
4. Feed into a larger regional policy-led regenerative design.

The idea of scaling up a farmer-centred approach to regional
designs brings us to the concept of landscape approaches.
A landscape approach includes a “set of concepts, tools and
methods deployed in a bid to achieve multiple economic,
social and environmental objectives (multifunctionality)
through processes that recognize, reconcile and synergize
interests, attitudes and actions of multiple actors” (Campanhola
2019).

management and restoration, forest conservation, water

et al, Landscape approaches include watershed
resource management, marine and coastal management and
reversing land and soil degradation (e.g., Sayer et al, 2013).
Most of these goals require community efforts, especially in the
context of smallholder family agriculture; i.e., there is a limit to
what a single farmer can do to restore an entire watershed.

A glance at the scientific literature

A systematic literature search in Scopus database recovered
645 articles that include “regenerative agriculture” (29 articles)
or “agroecology” (616 articles) in the article title. Text mining
of terms from “Title, Abstract and Keywords” of these
articles (methodology described in Supplementary Material—II)
revealed four classes of terms based on Reinerts top-down
hierarchical classification (Figure 2A). Each class relates to a
specific dimension, such as “knowledge” (Class 1), “framework
and definitions” (Class 2), “social engagement” (Class 3), and
“practices” (Class 4). More than 70% of the variability in the
cloud of terms was explained by a post-hoc correspondence
factor analysis (Figure 2B). Globally, the analyses showed that
each class differs in the textual information provided. A detailed
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explanation of the methodology used in this section is provided
as Supplementary Material (II).

Structural differences among classes were also evident based
on a network analysis of the co-occurrence of terms in each
class (Figure B in Supplementary Material). The co-occurrence
network of Class 1 terms has four principal clusters that globally
reveal the main focus of scientific research. The terms “research”
and “agroecological” appeared as the main centroids, followed
in relevance by “learn” and “education” in agroecology, and
how the “knowledge” is generated in this discipline. The co-
occurrence networks of Class 2 and Class 3 terms have in both
cases unique clusters centred around the term “agroecology”,
and include terms associated with definitions and concepts
inherent to the ecological aspects of the discipline (Class 2)
and those associated with its social and political dimensions
(Class 3). Minor clusters of this last network highlight the
relevance of “food governance” and “food sovereignty” and of
Latin American social movements. The co-occurrence network
of Class 4 terms has four main clusters. The network is centred
around the term “crop”, which is connected with clusters centred
in “soil”, “management” and “farm” (both in the same cluster),
and “agricultural”. The term “Regenerative agriculture” appears
in the soil cluster, highlighting its close association with soil
quality improvement and conservation.

The co-occurrence network analysis based on the 29
articles that included “regenerative agriculture” in their title
revealed four main clusters (Figure 3). The principal cluster
(violet), centred around “regenerative agriculture”, includes
terms related to its definitions and concepts. The green cluster
centred in “soil”, one of the central goals of RA, reveals terms
related to effects of RA on soil improvement, soil quality/health
drivers, and other pivotal natural resources. The turquoise
cluster includes terms related with food production, a second
goal of RA. The orange cluster, including the terms evaluation,
participatory and monitoring is perhaps the closest to what
could be defined as a social dimension of RA. These observations
correspond to a few articles from a PhD Thesis on “Participatory
monitoring and evaluation of regenerative agriculture in South
West Spain” [Lujan Soto et al. (2021)—cf. Box 1].

The co-occurrence network analysis of terms based on
keywords reported in 101 articles recovered from Scopus
database including the term “regenerative agriculture” in title,
abstract and keywords, revealed the connection of RA with
other approaches (Figure 4A). The blue cluster is centred
around regenerative agriculture, but also includes terms such
as sustainable agriculture, organic agriculture, permaculture and
holistic management. The yellow cluster reveals the connection
of RA with agroecology, alternative agriculture, and soil
quality. The green cluster is centred in agriculture and on its
connection with soil (microbiology), environmental protection,
and ecosystem. The red cluster links RA with agroforestry and
holistic and strategic approaches, and highlights the relevance
of land management and land use in nitrogen, carbon and
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carbon sequestration, and in provision of ecosystem services.
The violet cluster links RA to the food industry, food supply and
sustainable development.

Finally, the co-occurrence network analysis based on
keywords reported in 4426 articles recovered from Scopus
database including the term “agroecology” in title, abstract
and keywords, revealed four main clusters (Figure 4B). The
blue cluster, centred on “agroecology,” reveals its connection
with the food system, food production, food sovereignty, food
security, sustainable development, humans, social movements,
etc. The green cluster highlights the relevance of “biodiversity”
for agroecology, including ecosystem services. The red cluster
groups terms related with crop production and yield, including
soil and water management practices and main threats (e.g.,
climate change, fertilizer application) to natural resources. The
yellow cluster includes terms related with the main crops and
their associated microbiome. These four major clusters could be
associated, respectively, with the social, ecological, agronomic
and biological dimensions of agroecology.

Synthesising, the lexical analysis of the scientific literature
revealed that agroecology and regenerative agriculture have
several terms (notions) in common, confirming our empirical
observations. The social dimension is poorly represented in
regenerative agriculture, at least in the scientific articles that
are published so far. Yet, this is a field of growing interest
and likely to generate more and more diverse publications
in the near future. The breadth of concepts and dimensions
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that were found in the literature search on agroecology reveals
its interdisciplinary nature, and its intersection with many of
the other approaches to sustainable farming that are proposed
nowadays. Such an observation promoted us to postulate the
hypothesis illustrated in Figure 5, which shows that agroecology
has areas in common with all these approaches without
being exactly the same. Besides, agroecology is also a social
movement that counts thousands of adherents worldwide, from
grassroots organizations to international NGOs, governmental
agencies, national and international research and development
organizations, branches of national governments, groups and
programs at universities and research institutes, peasant
movements, consumer organizations, indigenous peoples, etc.,
and has an explicit interest in transformational politics (Rosset
and Altieri, 2017). The latter is perhaps the largest difference
between agroecology and the rest of the approaches.

But agroecology is also a scientific discipline, which
1939) and
provides the knowledge, principles and practices used by other

exists at least since the 1930s (e.g., Hanson,

approaches, such as climate-smart agriculture, conservation
agriculture, nature-positive solutions or regenerative agriculture
(the list may certainly continue, to include permaculture,
organic farming, biodynamics, etc.). Given the overlap
between regenerative agriculture and agroecology in several
agronomic/ecological aspects (soil, microbiome, water, carbon),
and their divergence in the social as well as other dimensions
(e.g., pest and disease management), the following section
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proposes a classification of different types of regenerative
agriculture using the 10 elements that define agroecology (FAO,
2019; Barrios et al., 2020).

Agroecology and the different types
of regenerative agriculture

There are clearly different types of regenerative agriculture.
Based on our previous analysis and empirical evidence from
our own observation, we propose to distinguish at least three
broad types of RA. A first type that could be termed “philosophy”
RA, as it represents the type adopted by individuals or networks
based on philosophical principles such as healing the Earth and
the human, farming in harmony with nature, etc., exhibiting
close ties and often overlaps with holistic, people-centred
approaches such as biodynamic farming, food forests, syntropy
farming or permaculture (Box 1). While this type of RA does not
involve political activism as does agroecology, it does involve
social dimensions like human and social values. A second
type comprises the regenerative farming approaches that are
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decidedly oriented to the restoration of soils and landscapes
in smallholder agriculture contexts, in marginal or degraded
environments, as part of broader rural development efforts that
may also include interventions around health, value chains,
nutrition, energy or sanitation. As this tends to be the approach
of large international NGOs and development aid agencies,
their approach to regenerative agriculture tends to be—well-
intentioned but—top-down, massively deploying regenerative
practices in communities and regions through projects that
comprise typically thousands of households, in less than two-
to three-years, to fulfil the expectations of international donors
(Box 2). Finally, a “corporate” type of regenerative agriculture
comprises the approaches followed by large enterprises, from
local to multinational (farming operations, banks, chemical
input companies, food processors, etc.), that place emphasis
on agronomic practices such as conservation tillage (Box 3).
Companies often present regenerative agriculture as part of their
corporate sustainability programs.

The three types of regenerative agriculture identified above
share in variable degrees the 10 elements that define agroecology
(Table 1). The philosophy-type of regenerative agriculture
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BOX 1 | AlVelAl: an example from South eastern Spain where agroecology and regenerative agriculture meet.

In recent years, community-based farming associations worldwide have started to promote RA to restore degraded landscapes using holistic
approaches including social and economic objectives that can be easily associated with Agroecology. In these cases, the line that separates
Agroecology and RA becomes blurred, and RA emerges as an approach to foster agroecological transitions, which embraces political activism
to variable extents. This is the case of the AlVelAl agroecology association (www.alvelal.es) created in 2015 by local farmers with the support of the
Commonland foundation (www.commonland.com), regional governments, local businesses, and research institutions. AlVelAl promotes RA in the
high steppe plateau of southeast Spain to restore the natural, social, and financial capital of the region, and return inspiration to its people.
The high steppe plateau is one of Europe’s regions most affected by desertification due to a combination of harsh environmental conditions and
unsustainable land use practices (Martinez-Valderrama et al., 2016). The economy of the region relies largely on the primary sector and related
markets. Its depressed economy is illustrated by a c. 30% rate of unemployment amongst its active population, and by the outmigration of young
people contributing to the ageing and depopulation of the region. The landscape forms a mosaic integrating vast extensions of rainfed agriculture
(mostly woody crops and cereals), esparto scrublands, and dry open Mediterranean forests (Figure 1). The region constitutes the world's largest area
for the production of organic rainfed almonds.
The mechanization of farming activities and the use of agrochemicals promoted by the green revolution and endorsed by governmental institutions
through subsidies to farmers until late 1990s, resulted in the abandonment of soil and water conservation structures (Bellin et al., 2009), the
replacement of cereals for woody perennial crops (Cruz Pardo et al., 2010), the almost total disappearance of sheep farming (Toro-Mujica et al.,
2015), and the intensification of tillage activities (Clar et al., 2018), resulting in a considerable increase in soil erosion rates (Garcia-Ruiz, 2010).
Socially, the region experienced a discontinuation of the traditional peasant lifestyle, and the loss of autonomy in their self-regulated resource-
based system. The loss of farmers” autonomy is also reflected in their reduced economic profits and high dependence on subsidies to make farming
economically viable (van Leeuwen et al,, 2019).
AlVelAl seeks to enhance agroecosystem multi-functionality by promoting the diversification of organic almond orchards with the integration of
sheep, fruit and other nut trees, aromatic herbs, bee keeping, and the reintroduction of traditional crops such as saffron. Regenerative practices at
landscape and farm level promoted by AlVelAlinclude afforestation of degraded natural areas using native shrub and tree species, establishment and
maintenance of landscape elements such as terraces and hedgerows, planting following contour curves, creation of water "harvesting” structures
such as swales and ponds, minimization of tillage activities, implementation of cover crops and green manure, and preparation and application of
bokashi compost and other organic amendments.

Beyond agronomic measures for the restoration of degraded landscapes and almond agroecosystems, AlVelAl enacts multiple mechanisms to

revitalize the social and economic fabric of the region such as:

—The co-creation and sharing of knowledge, practices and innovations tailored to the local context, ranging from soil functioning, to regenerative
farming, cultural heritage and education, promoting participatory and transdisciplinary processes, peasant to peasant knowledge exchange, and
on-farm innovation experimentation, generating alliances with universities and research institutions.

—The diversification of market options and self-managed value chains to enhance the independence of farmers with respect to the industry,
such as alternative distribution and commercialization channels, including the creation of an almond processing company and an online platform
to market almonds, olive oil, wine and other organically certified products.

—The creation of job opportunities to attract young people to the territory, deploying financial incentives to support innovative business ideas
that work on solutions to the climate and land degradation crisis based on soil and landscape restoration and related innovative business ideas,
including tourism.

—The valorization of the peasant life, food culture and traditions, promoting agro-tourism activities and developing events such as the rural pride
day, contributing to rebuilding a sense of place, cultural identity and spiritual nourishment of the inhabitants of the region.

—Measuring and benchmarking success by developing an integrative frame work to monitor RA impacts considering the ecological as well as the
socio-economic and cultural dimensions of landscape restoration, and acknowledging the complexity of socio-ecosystems.

Photo: Farmer explaining green manure management and erosion control techniques at his farm during an open and free access activity organized
by AlVelAl (photo retrieved from www.alvelal.es)
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FIGURE 4

connections), and thickness of connections to the number of co-occurrence.

Co-occurrence network of keywords from (A) 101 articles related to regenerative agriculture and (B) 4,426 articles related to agroecology. The
network was based on a minimum of 5 co-occurrences between two terms, size of bubbles and text is proportional to term'’s grade (number of
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FIGURE 5

The relation between agroecology (science, practice and
movement) and other approaches to sustainable agriculture,
depicting their degree of overlap as intersecting sets. As a
scientific discipline, agroecology provides the ecological
knowledge that underpins sustainable practices under the other
approaches.

shares in the basic ecological principles of agroecology, in
terms of promoting diversity, efficiency (particularly radiation
use efficiency), recycling, resilience (mostly ecological) and
synergies or natural regulation and feedback. It also promotes
human and social values, although with an emphasis on the
individual (producer, consumer) and less often on the society as
a whole. Co-creation of knowledge, food traditions, circular and
solidarity economies and the responsible governance of natural
resources are less often prioritised in this type of regenerative
agriculture, although with notable exceptions (Box 1). Some
networks that practice this type of regenerative agriculture even
consider themselves to be part of the agroecology movement,
which shows that the boundaries between these two approaches
are often fuzzy.

The type of regenerative agriculture promoted by
development organizations share in both the social and
ecological principles of agroecology, on many of which there is a
close match, such as efficiency in an agronomic sense, resilience
(social and ecological), human and social values (gender
equity, inclusiveness, youth opportunities), the co-creation and
sharing of knowledge, and the respect for local cultures and
food traditions. Since development agencies tend to promote
single or a few technologies and practices through short-term
projects, covering large numbers of households, their capacity
to build on more complex principles that require a system
redesign, such as diversity, recycling, circularity or synergies,
is limited. Few are the cases so far in which solidarity and
circular economy principles are effectively promoted through
the work of international NGOs. Responsible governance
is addressed mostly through what is known as landscape
approaches (Campanhola et al., 2019), but the involvement of
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these agencies into local politics and policy-making in order to
change contextual realities is generally limited.

Corporate regenerative agriculture, as promoted by large
multinational companies, tends to focus on a few agronomic
practices (typically no-tillage, mulching, cover crops) that, when
implemented in isolation, have a limited impact at improving
efficiencies, resilience (ecological) or synergies (Corbeels et al.,
2020). Although corporations may proclaim that they favour
principles such as diversity or circularity, the reality is that
they continue working on large areas of single crop species
grown year after year, usually relying heavily on external inputs
(pesticides, fertilizers, GMOs), in production systems that may
not include animals in their rotation. Use of cover crops is the
most generalized practice, which are normally “terminated”
through herbicide applications to create a mulch. So, while they
may present an improvement as compared with business as
usual in conventional large-scale monocultures, and represent
a “gateway” opportunity that exposes large scale farmers to
questions about sustainability, this type of RA shares the least
number of principles with agroecology (Table 1) and exhibits
the lowest potential to contribute to sustainable development of
the socio-ecosystems as compared with the other two types.

Discussion

The limited yet rapidly emerging scientific literature on
regenerative agriculture (RA) examined here emphasises its
potential to restore soils, sequester carbon, increase biodiversity
and use water more efficiently. The analysis of recently appeared
articles with regenerative agriculture in their title resulted in
four lexical clusters, centred around its definition and related
concepts, around soils, production systems and marginally on
social aspects (only a small cluster, based on the Lujan Soto
et al. articles related with the case described in Box 1). It
is possible to affirm, in the light of the literature available,
that the social and political dimensions, or the transitional
and transformational processes necessary to arrive at future
sustainable food production are virtually absent, so far, from
most definitions of regenerative agriculture. Is it realistic to
conceive transformative approaches to sustainable agriculture
without politics? In other words, without questioning the
structures and drivers that rendered agricultural systems as
they are today: highly dependent on external inputs and
financing, resource-degrading, deleterious to biodiversity and
the environment, decontextualized, unfair, and unpopular. This
is admittedly a rhetorical question, but one that is necessary to
revisit once and again when proposing alternatives for positive
transformational change of our current food systems.

We find it timely to highlight, however, that there are at
least three broad types of RA, that differ in their degree to
which they internalise social dimensions. They tend to share
in the principles of agroecology that can be operationalised at
farm level (cf. Figure 1), more readily than those that operate at
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BOX 2 | Regenerative agriculture as a tool for sustainable development in Africa.

A growing number of development and aid organizations active in the African continent are taking up regenerative agriculture as part of their
portfolio, as a tool to restore degraded land and mitigate/adapt to climate change. A concept that is closely associated with regenerative farming in
the African context, especially when working with smallholder communities, is that of circular economy. Recycling and circular economies are also
two of the 10 principles of agroecology (cf. Figure 1). There are also several examples of regenerative agriculture through agroforestry that resulted
in specialty coffee or cocoa value chains (most of them can be found in European supermarkets nowadays). However, these products are not always
necessarily labelled as “regenerative agriculture.” In Africa, so far, most examples of projects that use the term “regenerative agriculture” come from
southern Africa. Yet projects on soil restoration through conservation tillage, agroecology or agroforestry have yielded positive outcomes also in
other parts of the continent. Most of these examples, however, are not from the academia but from practice, which means that they are not always
properly documented in the scientific literature and hence hard to come by.

Deployment of Regenerative Agriculture and Circular Economy in Kenya

Let us take the example of Kenya, a low middle-income country ($3089 per capita national income; 66 years of life expectancy; human development

index 147" out of 189), where several organizations are actively taking up regenerative and circular approaches to agriculture, although not always

using such terms in their communication strategy. For example:

— The Land Accelerator has supported past projects in Kenya. In 2019 and 2018, they supported entrepreneurs who restored degraded forests and
farmlands. They help young entrepreneurs and women in the field of land restorative business practices.

— TROCAIRE Kenya, a faith-based organization (FBO) associated with the Irish Catholic Church with regional offices in several African countries,
their approach to food security and resource restoration uses agroecological principles, and emphasizes in the restoration of degraded lands
through community efforts.

— Hand in Hand East Africa supports rural women to become empowered entrepreneurs, with a strong focus—but not exclusively—on agriculture
and value chains; regenerative agriculture and circular economy are their approach to sustainable and climate-proof food production.

— Act 4 Change is working with the objective of training in practical agroecology, bio-intensive kitchen gardens, agroforestry and training for
transformation methods. Their primary activities are outcome based—capacity building and increased food security; improvement in crop
health. The major beneficiaries of their projects are FBOs, community-based (CBOs), and non-governmental organizations (NGOs).

— Zero Waste Kenya's Eco Designs project promotes sustainable, natural living as a way to personal growth, health and well-being, promotes
livelihoods based on ecological values like permaculture, recycling natural building ultimately propelling self-sufficiency and empowerment of
youth, women in communities.

Other organizations working on closely related approaches such as permaculture, agroecology, restoration and sustainable agriculture include

GreenPot Enterprises, Africa Wood Grow, ReSCOPE, OTEPIC, Sustainable Village Resources (SVR), moofAfrica, Society for Alternate Learning and

Transformation, Maasai Center for Regenerative Pastoralism, Badlisha, Laikipia Permaculture Centre, Justdiggit, KOFAR Kenya Ltd., Lentera Africa

and Umoji Sofi, Circle Economy, GRID-Arendal and Shifting Paradigms.

Kenya is also a member of the African Circular Economy Network (ACEN) and various projects are implemented in Kenya. Other initiatives in Kenya

in the agricultural or related sector via ACEN are:

e Humanure—Bio-waste, specifically human waste, to compost products;

e Safi Organics—decentralized transformation of rice char to organics;

e Ecodudu and InsectiPro—Black soldier fly farming for animal feed and crickets for human consumption;

e Sanergy—Converts toilet waste to fertilizer and animal feed using black soldier fly.

Photo: Collective design by a rural community in Busia, western Kenya, as part fo the “Regenerative Agriculture and Circular Economy” initiative led
by the non-governmental organization Hand in Hand East Africa (https://handinhand-ea.org). Photo: J. Muli.

The experience in Africa and other regions indicate that successful approaches to support the transition to more sustainable agricultural production
require not only technical innovation but also organizational and institutional innovation (Tittonell, 2014). Rolling out regenerative farming
among smallholder farmer requires equipping development organizations with the strategy, capacities, and tools to embed this approach in their
development models and in their policy messages.
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BOX 3 | A multinational grain corporation taking up regenerative agriculture?

“We will advance regenerative agriculture on 1 million acres by 2030”"

According to Lal (2020) the "question is not whether RA works or not, but how to make it work under site-specific conditions, including biophysical,
social, economic, and the human dimensions.” The goal of RA is to produce more from less: “less land area, less input of chemicals, less use of
water, less emission of greenhouse gases, less risk of soil degradation, and less use of energy-based inputs.”

However, a simple web search of “regenerative agriculture” will lead the reader to links, featuring among the top search records, to websites of
multinational agri-food corporations such as General Mills, Syngenta, Cargill, Nestle, and others. The effects of the Green Revolution in the aftermath
of the 1960s are widely documented and many of these companies are at the forefront of it. Could the advent of Regenerative Agriculture (RA)
concepts, principles and practices lead to a Doubly Green Revolution? One that leads to increased ecological farming sustainably and that takes
care of the communities. Why not?

General Mills, Inc. (GMI) for example, uses an outcome-based definition, as opposed to one based on practices, as follows: "Regenerative agriculture
is a holistic, principles-based approach to farming and ranching that seeks to strengthen ecosystems and community resilience. RA improves the
following outcomes: (1) Soil health, (2) Biodiversity, (3) Water, and (4) Farmer Economic Resilience.” Reasonably, the company bases their approach
to RA on critical issues, recognizing that:

o We are degrading soils at unsustainable rates / 30% of world soils are degraded

e Sustainability is no longer enough. We need to regenerate soils

e Top-soil = Black Gold / disappearing, 90% of our soils could be compromised

¢ Biodiversity loss is hurting agriculture / organisms perform functions that are essential to produce food, less pollinators = less fruits

e Agriculture remains a major threat to water / demand vs supply, water quality demand

e Farmers are under mounting economic pressure

e The climate impact of agriculture continues to increase
How can agriculture address those challenges? GMI proposes a science-based target of reducing greenhouse gases (GHG) emissions by 30% across
the entire value chain (from farm to fork to landfill: upstream and downstream) over the next 10 years, and aims at having net zero emissions by
2050. This plan is named the “1.5°C Climate Ambition.” To achieve this, RA is presented as a "Set of principles that can be applied by any farmer,
anywhere” (https://www.youtube.com/watch?v=sm64gyd4B0O4), as follows:

1. Understand context, since no two farms or farmers are the same. The key to success is to understand the context of a given field (its soils and

climate, its constraints and opportunities), and then to develop a plan to integrate the other principles based on that context.

2. Minimize disturbance like tillage (ploughs, or discs) or over-use of pesticides and insecticides can disrupt the agroecosystem functions. Thus,

the first important step is to let the soil and ecosystem recover.

3. Maximize crop diversity to “feed the soil a diverse diet, which improves soil health.”

4. Keep the soil covered to reduce erosive impact from sun, rain, and wind

5. Keep a living root year-round or, as long as possible throughout the year, increasing atmospheric Carbon storage and turnover to “feed the

soil”

6. Integrate livestock into croplands and manage them in dense herds with frequent moves. This will improve nutrient cycling and soil health
Basically, GMI proposes that, when integrated in a “system” by a farmer, these principles enable both organic and conventional farmers to regenerate
their soil and the rest of the farm ecosystem. Root biomass is thus used to improve water cycling into the deeper layers of the soil. Across the Northern
Plains, the Southern Plains, and the Great Lakes regions of the United States (illustration below), GMI intends to "work from the ground-up, starting by
regenerating 1 million acres.” In order to accelerate what GMI names a “farmer-led movement,” the company has made a commitment to advance
RA on 1 million acres by 2030. GMI has pioneered in partnering with farmers (also known as "Regen Ag Pilots”) to create an enabling environment for
RA adoption through (a) Education, (b) 1-on-1 Coaching, (c) Build Community, and (d) Monitor Soil-Wildlife-Profit. Additionally, they are exploring
(e) Ecosystem Service Markets in the Southern Plains.

In the case of large corporations, whether “green-washing” occurs or not is difficult to judge from terms such as “alternative food systems
(regenerative, agroecology, organic, sustainable)” as used in the companies’ websites. The large and multiple definitions of RA allow for space
to market business activities. A key agronomic practice that is recurrently mentioned are cover crops and the “power of roots.” This inherits from
Conservation Agriculture and is largely based on agroecological farmer innovations. To some extent, the need for corporations to freshen their public
image is understandable. However, agroecology advocates often argue that the mis-placed use of “regenerative” ideas, or co-optation, without real
system transformation is “green-washing.” In short, plain practice without politics, can be considered merely a business-as-usual scheme that omits
social justice considerations but plays the card of caring for the environment. Grasping the subtleties in the use of “regenerative agriculture” from a
diversity of food system actors seems an appropriate trade-off to embrace.

Sources:

https://www.general mills.com/en/Responsi bility/ Sustai nability/ Regenerative-agriculture
https://www.wri.org/insights/regenerative-agriculture-good-soil-health-limited-potential-mitigate-climate-change
https://www.jswconline.org/content/jswc/early/2020/07/31/jswc.2020.0620A .full.pdf

Ongoing Pilots as of 2020, more to come! g

) S

- z

Goal: Accelerate farmer adoption
of Regenerative Agriculture in our
key sourcing regions and measure
environmental & economic
outcomes

Northern Plains
(GMI sourcing for oats & wheat)

Southern Plains
(GMI sourcing for wheat)

Great Lakes
(GMI sourcing for Raw fluid milk)

Illustration:
General Mills RA pilot regions. Source: https://www.youtube.com/watch?v=VpctrjFN9UO
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TABLE 1 A comparison between agroecology and three different types of regenerative agriculture (RA), using the 10 elements that define
agroecology (FAO, 2019).

Agroecology Philosophy RA Development RA Corporate RA
Science, practice, movement: social and RA as adopted by individuals or networks, ~RA as promoted by development RA as proclaimed by enterprises, based
ecological principles, landscape approaches, based on philosophical principles, close to  organizations, social and ecological on practical agronomic principles and

bottom-up, different sources of knowledge  permaculture or biodynamic approaches principles, landscape approaches, often corporate sustainability approaches,

top-down, close to organic and low close to conservation agriculture

input farming

&

Diversity
Efficiency*
Recycling
Resilience

Synergy

L 11 11 1

Human and social values

Co-creation and sharing of knowledge

e0e0d

Food culture and traditions e

Circular and solidarity economy a

Responsible governance @

*Efficient use of solar radiation, water, nutrients, energy and labor, based on primary productivity.
Green = close match; Yellow = partial match; Red = no match (for the color blind, respectively: 75% light dotted; 100% even; 25% light dotted).

community level (cf. Figure 1). The categorization we propose is context-specific regenerative design are promising ways to
admittedly arbitrary, it aims to highlight three broadly different counterbalance this.

approaches to RA, but the boundaries between them are fuzzy. Yet, when it comes to describing the practical approaches
A continuous gradient or a “palette” would probably be better under the category “development RA”, it is necessary to open a
to describe the diversity of RA approaches that exist in reality. new parenthesis to clarify one particular point about practices.
organizations that promote and practice what would fall in The brief review of the history and definitions of RA presented
the category of “philosophy” RA (Table 1; Box 1) do emphasise earlier shows that this is a concept that emerged in North
the social dimension of agricultural sustainability, and may America, and expanded later on to Europe, Latin America,
also engage in politics. Those who approach regenerative Australia, parts of Asia and most recently Africa. However, there
agriculture from the realm of permaculture, in particular, is a wide diversity of approaches to soil, water, biodiversity and
advocate for “just and reciprocal relationships” or “growing ecosystem restoration practiced in Africa which, although not
together” through their principles (e.g., McLennon et al., 2021). labelled as RA, share most of its principles and practices. For
Development-oriented organizations promoting regenerative example, Corral-Nufiez et al. (2014) documented doubling of
agriculture, particularly in the poorest rural regions of the soil carbon stocks through community exclosures, afforestation
world (cf. Box 2), are undoubtedly highly motivated by the and rotational grazing on very degraded soils in a marginal
creation of social justice. However, their approach which environment in Tigray, Ethiopia; Lahmar et al. (2012) and
tends to be top-down due to practical reasons (e.g., aiming Feélix et al. (2018) show great potential to restore degraded
at reaching thousands of households in a short period of land in the Sahel by managing native shrubs biomass together
time), sometimes fails at empowering communities to design with conservation farming techniques; Nezomba et al. (2015)
and implement their own regenerative practices. They may describe a case of soil regeneration in Zimbabwe using native
be less effective at co-creating knowledge, or at increasing annual legume species that they term “indifallows.” All of
farm-level diversity, two key elements of agroecology (Figure 1; these are examples of RA options that use locally available
Table 1). Fundamentally, and in spite of their very good will, knowledge and resources (reducing costs and external input
they might unintentionally contribute to re-creating paternalist dependence) and improve agricultural productivity, which
relationships and community’s dependence on external aid, ultimately leads to more profitable farming (lower costs and
if they are not careful. Landscape approaches to community higher productivity). As explained in the example of Box 2,
resource governance and self-learning mechanisms to support many of these examples come from practice rather than
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research, and they are not always well documented in the
scientific literature.

The third type of regenerative agriculture identified was
qualified as “corporate” (Table I; Box 3). The net effect of
presenting RA as synonym of corporate sustainability by
large agri-business and food companies, banks and financers,
and even governments and traditional research organizations,
may not necessarily be positive in terms of getting closer to
achieving agricultural sustainability in all its true dimensions.
It may actually backfire, when either the promised outcomes
are not achieved, or when the resulting association between
RA and green-washing campaigns negatively influences choices
by farmers, consumers, nature or development organizations,
and governments. In their definition of RA, companies tend
to confound principles and practices (cf. Box 3), or processes
and outcomes. And one may also wonder whether corporate
regenerative approaches are truly devoid of any politics.
Simplifying the definition of RA in the way they do allows,
for example, to count every farmer that seeds cover crops in a
part of the farm as a practitioner of regenerative agriculture—
a way to arrive quickly at the millions of hectares of adoption
being promised. To what extent is soil health improved, carbon
sequestered, water captured and stored, or biodiversity restored
in the claimed millions of hectares under corporate RA?
Without evaluating proper process and outcome indicators,
this becomes just another rhetoric around sustainability. Yet,
this is not to say that the adoption of RA principles or
practices by large-scale commercial farmers and agro-firms is
completely fruitless. RA can in some case become a vector
that conveys sustainability messages (soil, carbon, biodiversity,
climate change) into the agricultural debate even amongst those
who are most recalcitrant to change.

Processes first, outcomes will follow

Our quick overview of the top internet sources on
regenerative agriculture illustrates that definitions vary across
organizations and they may be based on principles, on practices,
on processes, or on outcomes (cf. Section A diversity of RA
definitions). Several definitions tend to implicitly assume that
a certain practice or process will inevitably lead to a given
outcome. For example, using no-tillage to sequester carbon in
the soil. A weak point around this assumption is often in the
lack of contextual evidence to support the link between processes
and outcomes. In the case of no tillage, following this example,
there is evidence that it can lead to carbon sequestration
in certain contexts (i.e., soil types, climatic conditions, type
of production systems, etc.) and not in others (Giller et al,
2009). Likewise, since soils tend to saturate in terms of the
amount of carbon they can store, no-tillage may lead to
carbon sequestration when soils are degraded, regenerating
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their fertility, but not once the soil is restored and carbon-
saturated. If the promises of these practices regarding outcomes
are not met, or if there is insufficient support to overcome
technological, social, institutional, and economic challenges for
implementation, dis-adoption of alternative farming practices
may be common (Chinseu et al., 2019). This emphasises the
need for collaborative design of farming objectives and practices
to better suit local needs and contexts, and to recognize
the societal benefits beyond individual economic benefits (de
Groot et al,, 2022). Adoption of regenerative farming practices
can also benefit from the development of transdisciplinary
research incorporating farmers knowledge and building on
farmer-to-farmer knowledge exchange (Lujin Soto et al., 2021).
When aiming at building sustainability, resilience and adaptive
capacities, such co-innovation processes, with all the learning
and social cohesion that is generated through them (Rossing
et al, 2021), may be more important at fostering long-term
sustainable transitions than the initially promised outcomes in
term of soil, water, carbon and biodiversity.

Apolitical discourses fall short

It is often assumed that emphasising the social and political
dimensions of farming is only relevant when working with
smallholder farmers in the global South. This is a misconception.
The social and political dimensions of farming influence
practices (processes) and outcomes also in the most advanced
economies. Let us take The Netherlands as an example, the
second world exporter of agricultural products (measured in
Euros), with an intensive and professional agriculture that
produces the highest yields per unit of land or animal in almost
every sector. The financial outlook for many Dutch farmers
is however grim, especially among arable farmers, while the
social appreciation of farmers has declined. This resulted in
a constant reduction in the number of active famers in The
Netherlands from 97,390 in 2000 to 52,700 in 2020, and an
average age of the farmer that is reaching 60 years old, as they
struggle to find a successor. On the other hand, companies
that lend money, sell inputs and technologies, insure properties,
provide services, etc. to the agricultural sector are striving, at
the expense of heavily indebted, subsidized, and psychologically
stressed farmers (Furey et al., 2016; Daghagh Yazd et al., 2019;
Rudolphi et al., 2020; Tittonell et al., 2020; Wookjae et al., 2020;
Hagen et al., 2021; Vermunt et al., 2022). Can the agronomic
principles of regenerative agriculture versing on soils, carbon,
water and biodiversity (cf. Section Regenerative agriculture
concepts and terminology), by themselves, improve the financial
and psychological situation the farmers are in, reduce the decline
in the number of active farmers, and bring us to a more
equitable agricultural and food production system? Partly yes,
or not at all, depending on several circumstances. But what is
certain is that both, in the North and in the South, one of the
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keys to sustainable agriculture or sustainable soils is the mere
sustainability and resilience of the rural livelihoods themselves.
Enhancing the sustainability and resilience of rural households
requires much more than regenerative agricultural practices.

Conveying a definition of resilience that is also devoid
of politics, most advocates of RA portrait it as an approach
“beyond sustainable” that, by restoring soils, is able to build
resilience and improve the adaptability of agriculture in the
face of global change. Apolitical resilient thinking is widely
accepted as a normative good, which actually responds to
the hegemonic neoliberal subjectivity (Calo, 2020). Resilience
and adaptation in agriculture are often presented as a matter
of the individual responsibility of a “decision-maker;” without
discussing aspects of the broader context such as land tenure
regimes or power relations (Cretney, 2014). This vision ignores
(i) that resilience is often achieved through organizational
innovations and/or collective efforts (e.g., Murray and Zautra,
2012; Petersen-Rockney et al., 2021), and (ii) that there are
farmers who are not able to adopt, adapt or innovate due to
resource insecurity or barriers to accessing them, legitimizing
unjust situations (e.g., Easdale et al., 2016; Horst and Marion,
2018). Such narrow conceptualizations of technical resilience
are increasingly normative in political debates (Smith and
Stirling, 2007; Joseph, 2013; Kepkiewicz and Dale, 2018; Calo,
2020; Cretney, 2014). Thus, two excluding proposals that
advocate for sustainability and resilience are those that oppose
the urgency for changes in land governance vs. changes
in land management. The first one comes from agrarian
scholars and peasant movements around the world, such as
the Via Campesina (Giraldo and Rosset, 2017). The second
one rests on the logic that a single or a few management
units are able to operate positive large-scale changes based on
regenerative, conservation or climate-smart agriculture, as often
promoted by nature conservation organizations, governments
or development agencies (Borras and Franco, 2018). This
contributes to explaining why agribusiness interests show an
early articulation with RA (cf. Box 3), which offers to preserve or
restore ecological functions without challenging power relations
(Wozniacka, 2019).

Through our practice, we observe that RA initiatives
that embrace socio-political dimensions and rely on social
movements can be transformative (cf. Lujan Soto et al., 2020).
In such sense, we are convinced that RA may learn a few useful
lessons from current worldwide efforts to scaling up agroecology
(cf. Mier y Terdn Giménez Cacho et al., 2018). Thanks to the
development of public policies promoted and co-constructed
by social movements, agroecology has been scaled up to
variable degrees in different countries (i.e., Brazil, Cuba, India,
Mexico, France, Argentina). The degree of success at scaling up
agroecology in these countries depends, among other drivers,
on the development of specific public policies. Such policies
involved on the one hand, the reformulation and roll-back of
policies supporting the reproduction of industrial agriculture,
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and on the other, the support of pathways for the transformation
of agri-food systems based upon agroecological principles. The
need for combinations of complementary policies is crucial to
support agroecological transitions, to tackle the various issues at
stake, including strengthening social movements and addressing
the farming, education, and market sectors (e.g., Caporal and
Petersen, 2011; Henderson and Casey, 2015; Coolsaet, 2016;
Bhattacharya, 2017). One may assume that this should also be
the case when attempting to scale up RA. Yet with one additional
obstacle: having to build legitimacy.

Legitimacy is the acceptance of knowledge, norms, customs,
or technologies as being credible and authoritative, and their
support and/or adoption by stakeholders (Montenegro de Wit
and Iles, 2016). The convenient apolitical discourse of RA
resulted in the advent of new research groups, organizations,
development and policy actors joining the “beyond sustainable”
wave. Groups, individuals or even governments that have
historically questioned or even opposed agroecology, organic,
and other alternative approaches, are now carving themselves
an opportunistic niche in the realm of RA, speaking of “climate-
proof” or “future-proof” agricultural solutions. How legitimate
would such new actors be in order to set a credible agenda for a
new agriculture that produces healthy food, restores soils and
biodiversity, while cooling the planet and adapting to global
change remains to be seen.

Conclusions: Agroecology without
politics?

The answer to the rhetorical question posed in the title of
this opinion piece should be definitely, no! In the first place,
because there are several types of regenerative agriculture, some
of which embrace social and political dimensions to some
extent. And one may argue that there are politics involved,
directly or indirectly, in the three forms of RA proposed here.
Secondly, because agroecology is much more comprehensive
than regenerative agriculture, and not just in terms of socio-
political aspects. In spite of the diversity of RA definitions
available, most practitioners/adopters would agree that soil
health and soil restoration are at their core. Agroecology, on the
other hand, encompasses social dimensions but also additional
biophysical dimensions of agriculture than the proponents of
regenerative agriculture claim to include, such as crop breeding,
energetics, crop protection, ecology and genetics, circularity,
multitrophic polycultures, etc. Although we cannot claim that
we have exhausted all possible definitions and approaches to
RA available, our review of the widely accessible web-based and
scientific information on RA has been extensive, and the lexical
analysis performed on it quite assertive.

Regenerative agriculture needs a comprehensive definition
that (i) rests on scientific evidence, (ii) allows informing
new theories of change (i.e., clearly differentiating between
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principles, practices, processes and outcomes), and (iii) avoids
co-optation of the approach for green-washing purposes. A
comprehensive definition, one that allows articulating RA
with sustainability and resilience, needs to incorporate the
social and political dimensions of agri-food transitions and
transformations. The three types of RA that co-exist, namely
“philosophy RA,” “Development RA” and “Corporate RA,” share
in different degrees the ecological and social principles of
agroecology, more easily at farm than at community level.
By creating tighter links with the science and movement
of agroecology, and fundamentally, by engaging in much
needed political debates to foster agri-food transitions and
transformations, regenerative agriculture will be able to build
broader legitimacy among the relevant stakeholders.
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