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We have all been told that we need to change our ways. “Do this, don’t do that”, “Eat this,  

not that”. This paper is not about practices. It is an invitation to change our minds, 

provoke a new perspective which can help lead us to recognize the opportunities of 

systemic change and assume the opportunity costs of current food production 

processes. 
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INTRODUCTION 
The advent of agriculture allowed humans 

to create the settled societies we live in 

today.  11,000  years  later,  the  agricultural 

systems which supply the industrialized 

world are now undermining it. Already, 75% 

of earth’s lands are substantially degraded 

in large part due to conventional farming 

and land use patterns [1]. The resources 

required for farming range from limited 

(water, fossil fuels) to highly polluting 

(phytosanitary products), many of which 

end up as waste, creating negative 

downstream effects. 

 
Modern, intensive agriculture is further- 

more susceptible to growing demographic 

and climate crises. The human population 

is expected to rise to over 9 billion by 2050 

and global leaders are demanding up to a 

70 percent increase in food production [2]. 

Food systems already account for 19-29% 

of global greenhouse gas emissions (GHG) 

[3]. If we are to attain the goal of carbon 

neutrality by 2050, the demand to produce 

more food cannot be met with an equal 

increase in intensive conventional 

agricultural production. 

 
 
 
 

Regenerative Agriculture (RA) is an 

alternative to conventional production that 

has the capacity to produce high quality 

food, improve profit margins, sustain 

biodiversity, restore degraded land and 

soils, and store carbon, with minimum 

dependency on external inputs. 

Regenerative Agricultural practices are 

numerous and varied, but here in this 

position paper RA refers to a closed-loop 

system that contains one or more of the 

following elements: holistic grazing, 

agroforestry, and crop rotation. 

 
The objective of this paper is to make the 

case for Regenerative Agriculture as a 

profitable  production  system.  It includes 

case studies from interviews with 

regenerative farmers and builds on the 

knowledge gained and practices 

implemented as part of the project LIFE 

Regenerate, which is co-funded by the 

European Commission. An updated version 

of this paper will be published in 2021 

including results from the LIFE project and 

participating farmers. 

 
 

 

ABOUT VOLTERRA 
Volterra Ecosystems is dedicated to land restoration on the Iberian Peninsula. Since its 

founding in 2015, Volterra has been involved in projects that restore and 

regenerate all types of ecosystems man-made or human managed in the realms of 

agriculture, forestry, and agroforestry. Innovation and experience drive Volterra’s practices, 

combining state of the art technologies with tried and true methods. 

 
Volterra firmly believes that given the correct management, small and large landscapes 

can put  behind  the  alleged  trade-off  between  ecosystem  protection  and 

economic cash flow by creating synergies between restoration, sustainable production 

models, and socio-economic development. 

 
The Volterra team works towards and envisions a financial ecosystem which 

simultaneously preserves ecosystem health, reverses the adverse effects of human 

impact on climate change, and creates new market opportunities. 
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Ecosystem services are the direct and 

indirect contributions of ecosystems to human 

wellbeing, survival, and quality of life [6]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The ICRAF estimates that land degradation globally generates annual costs of $231 billion 

as measured in terms of loss of productivity and of ecosystems services [4]. For Europe, 

the economic cost of soil degradation amounts to €38 billion annually [5]. 
 

 

BUSINESS AS USUAL 
Agriculture is by nature an exploitative sector, wherein ecosystem services - such as food 

production - are capitalized on. In its conventional approach, i.e. linear monoculture 

systems, farmland is akin to a food factory, where inputs are brought in (nutrients, seeds), 

and edible products come out. In this process resources, such as soil carbon and organic 

matter are extracted; forsaken for a short-term increase in provisioning services, or yield. 

However, in the long term, conventional agriculture provides a disservice to the 

ecosystems which support it. 
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LESS 

Soil organic matter and soil carbon 
Soil is the traditional basis for agricultural production. Key elements of a healthy and 

productive soil include the right amount of organic matter, soil organic carbon (SOC), an 

assorted microbiota and an adequate pH. It has long been recognized that land-cover 

change and management can place pressure on soil health and the ecosystem services it 

provides [7]. 

 
Tillage disrupts the structure of topsoil where SOC and organic matter are mainly stored. 

This practice combined with the use of chemical fertilizers and pesticides impacts soil 

structure and content, causing the loss of organic carbon [8] [9]. 

 
The practice of leaving land fallow after harvest further degrades soil, depleting water 

(desertification) and exacerbating erosion. The average soil loss from agricultural plots is 

about 21 t/ha/yr. When eroded, soil loses nutrients as well as 75 to 80% of its carbon 

content, releasing that carbon to the atmosphere [10]. Climate change, mainly through the 

intensification of rainfall, will further increase these rates [11]. 

 
Mono-cropping, a critical component of conventional systems, decreases soil quality by 

reducing the diversity of organic material on the field, thereby diminishing the variety of 

nutrients available for the next growing season. A lack of existing soil nutrients 

necessitates the use of chemical plant nutrition additives, such as fertilizers. Conventional 

fertilization practices which rely on synthetic mineral nitrogen sources negatively affect 

nutrient balances and other ecosystem services (carbon fixation, pH regulation [12], 

disease suppression [13]). Increasingly, more and more inputs are required to maintain 

yields; between 2007 and 2017 use of nitrogen fertilizers has increased by 9% [14]. This use 

is expected to rise as a result of increasing food demand, which will ultimately lead to 

more land being exploited unless changes are made to the way land is managed. 

 
 

Habitats and biodiversity 
Agriculture and livestock production are principal drivers of deforestation [15]. The further 

expansion and intensification of these sectors, foreseen in the coming years, will accelera- 

te the loss of forests and ecosystems. The range of the problem is evident considering that 

around 80% of the world's land-based species live in forests. Expansion of conventional 

farming/livestock production appropriates habitats and curtails the biodiversity of 

inhabitants through the use of toxic pesticides and herbicides, a reliance on monocultures 

and a restricted pool of livestock species [16] [17]. These methods ultimately make 

conventional farms extremely vulnerable to new pests and diseases that may emerge as 

a consequence of global warming. All it would take is one strong threat to wipe out an 

entire crop if no other species or system is present to curb the damage [18]. In 2020 this has 

been witnessed by   the   pandemic   of African   Swine   Fever which   is   decimating 

pig populations globally. 

 
Conventional techniques referred to here can hence be listed as threats to productivity 

and biodiversity, with far reaching impacts on ecosystem health. 
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MORE 

Pollution 
Between 1990 and 2015 pesticide use 

increased by 73%. The polluting potential of 

these products increases exponentially 

under the mono-cropping system which is 

heavily dependent on genetically modified 

seeds to apply herbicidal products to a 

whole field rather than individually 

targeting weeds. The Environmental 

Justice Atlas has identified numerous cases 

around the globe where pesticide use has 

negatively impacted human health. 

Situations include: causing cancer in 

California children who live in proximity to 

farmland, kidney related diseases in Sri 

Lankan farmers that apply agrochemicals, 

as well as various downstream effects of 

waterways polluted by chemicals dumped 

from production sites [19] [20]. 

 
Manure is also improperly managed, 

applied on the land beyond the ground’s 

natural absorption rate and left to sit in 

lagoons prone to overflow and leaks [21]. 

The runoff and leaching of nutrient-rich 

material like manure or fertilizer 

accumulates in rivers, oceans and lakes 

causing eutrophication and the overgrowth 

of algae harmful to aquatic life. The runoff 

and leaching of nutrient-rich material like 

manure or fertilizer accumulates in rivers, 

oceans and lakes causing eutrophication 

and the overgrowth of algae harmful to 

aquatic life. 

 
 

GHG emissions 
GHG emissions from the agricultural sector 

represent 19-29 percent [3] of total 

anthropogenic emissions and are mainly 

caused by land use, livestock production, 

and soil and nutrient management [22]. Of 

this total, livestock-related emissions from 

enteric fermentation (digestive process of 

ruminants which releases methane as a 

by-product), and poor manure manage- 

ment contributed to nearly two-thirds. 

These emissions have been on the rise, 

increasing by 8% every year since 2005 [23]. 

 
 

 
Additionally, the agricultural sector is the 

single largest contributor of non-CO2 

greenhouse gases, such as methane (CH4) 

and nitrous oxide (N2O) which have global 

warming potentials 28 and 265 times 

(respectively) that of carbon dioxide (CO2) 

[3] [24]. Agriculture, as a key contributor to 

climate change is also vulnerable to its 

impacts. 

 
 

RESILIENCE 
 

Economic 
A recent report by the European Commissi- 

on highlights that European farmers face 

numerous financial challenges. A global 

market dominated by large volumes of low-

cost goods challenges the competiti- veness 

of EU agricultural enterprises, especially 

SMEs. In general, production costs in the 

EU are high and farmers are saddled with 

heavy regulatory require- ments. Animal 

farms face the highest rela- ted costs, 

where pig and poultry farms pay 5 to 10% of 

production costs for compliance with 

legislation [25]. Market volatility greatly 

affects input costs, the most volatile of 

which   is   fossil   fuel   energy.   Energy   is 

needed directly for on-field practices (fuel- 

ling tractors) as well as indirectly (to produ- 

ce and transport inputs). Nitrogen fertilzers, 

for example, are produced from natural 

gas, the price of which is strongly linked to 

oil prices [14]. 

 
In the coming years, severe market disrup- 

tions are expected to occur given the incre- 

ased pressure on natural resources, more 

extreme climatic events, potential out- 

breaks of animal and plant diseases and 

geo-political instability [25]. 

 
Farmer’s income is also volatile, and typi- 

cally  low.  Agricultural  sectors  facing  the 

highest income volatility year after year are 

horticulture (32%), granivores (32%), cereals 

(34%) and permanent crops (34%). 
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Ecological 
Impacts on agriculture due to climate 

change are predicted to cause economic 

losses which vary between 8-30% reduced 

profit (depending on method of 

measurement and location), 3-46% yield 

losses (depending on crop), and a 

reduction in global GDP [27]. 

 
The instability expected in climate and 

weather patterns is poised to exacerbate 

the yield and income insecurity that 

farmers are already facing. Changes in 

temperatures and precipitation affect a 

crop’s life cycle (vegetative period, 

blooming and fruiting periods) which can 

have a direct effect on the health and 

survival of pollinators as well as crop yield 

[28]. Increases in temperatures directly 

affect livestock’s feed intake, growth, 

weight gain, and dairy production as well as 

alter the growth rate of pastures, creating 

an indirect effect on productivity.  

 

Furthermore, diseases, parasites and 

invasive species populations are expected 

to increase [29]. Finally, extreme weather 

events such as drought and flooding, which 

can destroy entire harvests are expected to 

increase in frequency. There is a near 

global consensus that GHG emissions 

need to be reduced and captured on a 

large scale to decelerate the climate 

crisis. Yet, reduced emissions will not 

insulate the sector from the effects of 

climate change which are already being 

experienced including record flooding and 

drought, invasive species, and wildfires. 

 
Fundamental changes to the management 

of agricultural ecosystems must be made 

to build resilience. A farm that has the 

ability to absorb disturbances and self-

regulate responses, can maintain critical 

services such as food production and the 

markets built around them. 
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In 2009 specialised dairy farmers experienced the highest losses with 50% of farmers 

having an income drop above 30% [25]. 

 
Low income, volatility in both input and output prices, topped with low liquidity, makes 

agriculture in the EU a high-risk sector for investors. Consequentially, farmers find it difficult 

to access financing, limiting their ability to grow and innovate [26]. In this way, agriculture’s 

ability to act as a key sector in the transition to a climate resilient economy is restricted. 



 

 

REGENERATIVE AGRICULTURE 
Regenerative Agriculture (RA) is a system that reclaims the reciprocity between 

productivity and resilience. Regeneration is the process by which degraded, vulnerable 

lands, are subjected to a variety of techniques and practices, which recondition them to a 

higher functional state. This new, functional state has the potential to regenerate itself year 

after year (closed loop), providing and self-regulating nutrients, seeds, feed, and water 

without the need of external inputs in the long-term. RA lies in the nexus between crop 

production and livestock production, where animals play an indispensable role and 

healthy soils are the cornerstone. 

 
Volterra’s  vision  of  Regenerative  Agriculture is an ecosystem-based approach which 

includes the following practices: Crop Diversification, Agroforestry and Holistic Grazing. 

Each of these practices are beneficial independently, but together they contribute to an 

even stronger, integral, and resilient ecosystem. 
 
 
 

Figure 4 - Regenerative Agriculture: Integral system 

for balanced, organic, and sustainable production. 
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CROP DIVERSIFICATION 

Monoculture implies the repetitive planting of the same crop, which consumes the same 

nutrients from the soil, ultimately ensuring a consistent food source for the pests and 

diseases that feed on those crops. This leads to an increase in: 

Fertilizer use to ensure that the nutrients the plants need to grow are in the 

soil, and maintain a high yield; 

Pesticide/herbicide use to get rid of “undesirable” species. 

 
Crop rotation is the establishment of different crops at different times in the same plot. It 

fulfils three important objectives: 

improve soil health, 

optimize nutrient availability in the soil, 

control pests and weeds. 

 
Crops are chosen for rotation considering the environmental characteristics of the area, 

the soil type, as well as the main cash crop. For example: maize and tomatoes take up 

a lot of nitrogen during their growth, so after harvesting it is beneficial to plant 

legumes such as beans as they return nitrogen to the soil. Rotation also interrupts 

the cycles of pests and diseases which only thrive on and among certain crops. 

Introducing non-host crops as cover crops helps control weeds and pests without 

competing with cash crops for available nutrients in the soil [30], providing the farmer 

with a natural tool for biological control. 

 
The use of cover crops inside crop rotation maintains soil and water quality without 

reducing yield. Cover crops are also used for erosion control, nutrient supply, and 

mitigation of nitrate leaching; they are a powerful tool to recover degraded soils [31]. 

Typically, they are planted in early autumn and are mowed after they flourish in the 

spring, leaving a mulch for the summer vegetables. The use of two species for cover 

crops is highly recommended to diversify soil microbes and nutrient availability [32]. 

A common combination with cash crops is the use of grasses and legumes. These plants 

help establish a balanced carbon / nitrogen ratio in   the   soil   and   enhance 

biomass production (mulch). This extra biomass can also be utilized through the 

integration of   livestock,   enhancing   forage   opportunities   [33].   Overall,   cover 

crops generate greater soil stability, fewer pest and diseases, higher biodiversity 

and overall, more opportunities for farm innovation [34]. 

 
The implementation of cover crops and crop rotation as part of a regenerative approach 

will support different ecosystem services such as: 

 
Increases in biodiversity on the farm: fostering healthy populations 

of soil microorganisms, livestock, insects, and pollinators [32]; 

 
Contribution to soil carbon sequestration [32]; 

 
Decreases in the GHG emissions of the system as fertilizers, 

pesticides and mechanical operations become redundant [33]; 
 

Accordingly, incorporating crop diversification strategies will contribute to increased 

agroecosystem resilience [35]. 
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AGROFORESTRY 

Agroforestry is the name for land-use systems where trees and shrubs are deliberately 

used with agricultural crops and/or animals [36]. These interactions sustain production 

and increase social, economic, and environmental benefits for land users at all scales and 

levels [37]. 

 
The incorporation of trees in conventional farming systems has proven to have a positive 

impact on soil health and water availability, as trees and bushes are prime regulators 

within the water, energy and carbon cycles [38] [37]. The roots of trees and bushes grow 

into much deeper soil layers than the annual or perennial crops that grow in the lanes or 

spaces in between [39]. This deeper root mass results in bigger and stronger trees that 

absorb the moisture and nutrients leaking through the root layer of crops above them [40]. 

Studies show that soils developing under tree canopies have higher nutrient and organic 

matter content, and are more capable of storing and distributing water, decreasing soil 

erosion and evapotranspiration [41, 37]. The additional fertilisation by leaves and other 

biomass leads to a higher percentage of soil organic carbon and better soil health [42]. 

 
 

Figure 5 -The 7 layers of agroforestry systems. 
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There are 3 main types of agroforestry: 

 
1. Agrosilvicultural systems: combining trees, shrubs, and crops 

 
Agrosilvicultural systems are usually implemented as Alley Cropping systems, where rows 

of trees are planted in wide intervals with a companion crop grown in the alleyways 

between the rows. Alley cropping facilitates the use of machinery to continue permitting 

activities such as weeding and mechanical harvests. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Image 1 - An alley cropping system has been integrated in an Olive field in Freixo do Meio, Portugal. 

Photo by: Volterra Ecosystems 

 
The seven layers of agroforestry implemented in the lines shown in Image 1: 

1. Walnut trees, 

2. Orange trees, 

3. Lavender, 

4. Tomatoes, 

5. Strawberries, 

6. Grape vines, and 

7. Radishes 
 

The stratification of the vegetation is indispensable to create a system that can regulate itself and 

be resilient against different environmental changes. 
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2. Silvopastoral systems: combining animals and forestry systems 

 
Prime examples of silvopastoral systems are the Spanish “Dehesa”, Portuguese “Montado” 

and Sardinian “Meriagos” where oak based forest systems (Quercus ilex, Q. suber) and 

animals are combined. Dehesas typically have a low tree density, around 60 trees/ha; 

animals live off the pasture that grows beneath the trees, and the acorns that the trees 

produce. Animals such as cows, pigs, sheep, and turkeys are being managed under this 

system. For the livestock, trees can provide shade and protection from the sun and wind. 

Heat stress in animals can lead to reduction of water intake, reduction in growth, loss in 

body weight and even death [43]. Trees provide shade which benefits the pasture and the 

animals while they go about their activities, and also creates a cooling effect generated by 

evapotranspiration [44]. Most famously, Jamón Ibérico de Bellota (ham from free-range, 

acorn-fed Iberian pigs) which can be sold at prices above €100/kilo, comes from 

silvopastoral Dehesa systems. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 2 - Cattle taking refuge in the shade. Dehesa ecosystem in Elvas, Portugal. 

Photo by: Volterra Ecosystems 

 
 

14 



 

 

 

3. Agrosilvopastoral systems: combining all three elements (trees, crops, animals) 

 
Agrosilvopastoral systems are understood as follows: 

 
“[…] grains, fibres, beef, wool and others production systems performed in the same area, 

simultaneously, sequentially or in crop-rotation planting. Where the objective is: to 

maximize the use of biological cycles of plants, animals and their waste; use residual 

effects of fertilizers and correctives; minimize and optimize the use of agricultural 

chemicals; increase efficiency in the use of machinery, equipment and hand labour; 

generate employment and income; improve social conditions in rural areas; reduce 

environmental impacts, aiming at sustainability.” [45] 

 
The added complexity and diversification results in a greater efficiency to capture and use 

resources compared to conventional land use systems [46]. The integration of livestock 

and dynamic cropping may increase the management efforts required, but overall, 

synergies will be created between the various components of the system, increasing 

resilience and ecosystem functionality. The diversification of agricultural systems sustains 

production (animal and crop) and provides other important ecosystem services such as 

carbon storage, efficient nutrient cycling and biodiversity [47]. 

 
 

 
Figure 6 - Integrating complexity requires greater organization, providing opportunities to switch 

from input intensive farming to knowledge intensive farming. 
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HOLISTIC GRAZING 

Animals are an indispensable part of regenerative agriculture. In a well-managed and 

mature RA system, all livestock are “grass-fed” on a diverse field of perennials with high 

nutrient content. The livestock subsist off the grasses that grow and self-seed year after 

year, reducing the need for external seed or forage. By urinating and defecating, animals 

supplement nutrient concentrations, enhancing mineral availability for plant roots and soil 

microbes, ultimately leading to improved plant production [48]. 

 
The Holistic Grazing approach was developed by Allan Savory and has been implemented 

across the globe. According to the Savory Institute: “Holistic Planned Grazing is a planning 

process for dealing simply with the great complexity livestock managers face daily in 

integrating livestock production with crop, wildlife and forest production while working to 

ensure continued land regeneration, animal health and welfare, and profitability. Holistic 

Planned Grazing helps ensure that livestock are in the right place, at the right time, and 

with the right behaviour.” [49] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 3 - Allan Savory visits Elvas, Portugal as part of his tour of the Iberian Peninsula in June 2019, 

supported by LIFE Regenerate and Volterra Ecosystems. Photo by: Volterra Ecosystems 
 

 

Herd movement is managed through a multi-paddock system. Livestock are rotated 

through paddocks for short, intensive, grazing periods, after which the paddock is left to 

rest. The stress placed on grasslands by livestock, if well managed, can function as 

“ecological training” where grazing can be likened to pruning, kick-starting healthy growth. 

For optimal production, farm management must consider 

 

the growth rate of grass, 

the stocking rate for livestock, and 

a diverse array of animal species/breeds. 
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Figure 7 - Rotational herd movement gives pasture long rest periods while high stocking 

densities enable weed control. 
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Grass Growth Rate 
Figure 7 shows a simple circular rotation scheme; however, rotation patterns and the right 

paddock choice should vary depending on grass maturity. When grazing is spaced with 

adequate recovery periods, farmers can allocate livestock to the best quality grasslands 

and prevent both under- and over-grazing, both of which can be detrimental to plant 

productivity and soil health [50] [51]. The balance, found by rotational holistic grazing 

increases biomass growth and reduces erosion to maintain high production rates and a 

rich diet for livestock [52]. 
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Figure 8 - Grass growth rate. At first stage the plant will build root reserves to support a larger plant. 

As the plant reaches maturity it will invest in seed formation, before slowing down. 
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Stocking Rate 
Stocking rate is the number of animals grazing on a piece of land for a given amount of 

time. Rotational grazing has proven able to feed higher stocking rates (60% higher in some 

studies) [53], encouraging a diversified diet and greater animal production rates (kg/ha) 

[54]. Under conventional cattle grazing systems which can be continuous and extensive, 

cattle consume only the plants they find most palatable. Higher stocking rates in Holistic 

Grazing encourage the livestock to graze on anything available, including weeds. If cattle 

ate just 70% of the weeds available, that producer would have about 43% more forage as 

well as effective weed control without the need for chemical phytosanitary products [55]. 

Intentional diversification of forage by sowing cover crops such as legumes also increases 

soil fertility and provides the animals a natural protein source, which is the base for meat 

and dairy production. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 4 - Aerial image where the clear demarcation of paddocks can be seen at Mundos Nuevos 

in Extremadura, Spain. Photo by: Volterra Ecosystems. 

19 



Animal Diversity 
Just as in Crop Rotation and Agroforestry, the more diverse number of species present, the 

more resilient and productive the ecosystem. Each species plays a different role: 

 

Cows predominately graze tall grass. Having other animals follow the cattle 

will capture the full productivity of the pasture and its nutritional capacity. 

 

Sheep are ideal for the low part of the grass, as they graze very close to the 

soil. Seed mixes (with clover for example) can be sowed no-till by 

introducing the sheep, strategically weakening the sod and giving new seed 

mixes a head start. 

 

Pigs root the soil and graze the grasses. They clean any natural leftovers 

such as fallen fruits or nuts, preventing the occurrence of plagues in a 

following season. 

 

Mammals should be followed by birds, which feed on weed seeds, insects, 

and other litter left behind. They also serve to break apart and scratch 

manure into the soil, speeding up decomposition and the nutrient cycle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Image 5 - Pavo de la Dehesa, a turkey autochthonous to the Dehesa implemented in Finca 

Muñovela as part of the project LIFE Regenerate. Salamanca, Spain. Photo by: CSIC-IRNASA 
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REGENERATIVE TOOLKIT 

RA is a continual process of improvement. The first stage, which will bring the land out of 

its degraded state, requires a period of transition that can last several years - depending 

on the level of degradation. Farmers use numerous techniques and tools to support this 

transition in the short and long terms. Monitoring technologies can be useful during this 

time to provide the data for a transitioning farmer to know when and where to apply 

additional measures to accelerate regeneration. 
 
 

Tools for improved management 
The agricultural sector consumes 69% of 

the world´s freshwater [56]. As demand for 

water resources is expected to increase, 

smart water management will be key to the 

success of any operation. A healthy soil 

microbiome which is directly linked to plant 

nutrition, productivity, and pathogen and 

disease resistance also plays an important 

role in resource management. Below are 

some practices for improved soil health, 

water availability and retention, and animal 

wellbeing. 
 

1. Inoculations 

As a keystone species and a fundamental 

biodiversity pillar [6], fungi below the 

ground (mycelia) and above the ground 

(mushrooms) support numerous ecoystem 

services. Mycelia form symbiotic 

relatonships (mycorrhizae) with the roots of 

around 90% of terrestrial plants and play a 

fundamental role in ecosystems. 

Mycorrhizal fungi (MF) scavenge soil 

nutrients and water from the soil in 

exchange for photosynthate from the plant. 

Without MF, most plants cannot acquire 

enough soil resources to grow or 

reproduce; without the plants, the fungi 

have insufficient energy to carry out their 

life cycle. Fungi are efficient decomposers 

of organic matter, converting dead organic 

material into nutrients, forming the core of 

the nutrient cycle. A direct result of 

decomposition is humus which contributes 

to soil aggregation and stability [57]. 

Scientific papers also point to the positive 

correlation between MF & biodiversity [58]; 

soil biodiversity & productivity [59]; MF & 

pathogen/disease resistance [60] [61]; MF 

& drought tolerance [62] [60] [63] [58]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Image 6 - LIFE Regenerate partner IDForest 

carries out fungal inoculations in the trial area 

of Sassari, Sardinia, Italy. Photo by: IDForest 
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RA practices inherently support the survival of beneficial fungal communities. But for land 

that is just beginning to transition, where fungal communities may be weak, or scarce, 

farmers can proactively introduce mycorrhizal fungi through a process called “inoculation”. 

Some mycorrhizal fungi also produce an edible component. For example, the high-priced 

gourmet delicacy – truffles – are a fungus which form a symbiotic, mycorrhizal relationship 

with oak (Quercus spp.) trees. When choosing which fungi to use for inoculation a farmer 

should consider local conditions. 

 
2. Biochar 

Biochar is a stable form of carbon which is 

obtained through the transformation of 

wood materials using pyrolysis or open-air 
combustion at a high temperature, that 

does not release carbon. Biochar can be     
a.

 

applied as a soil amendment and in 

livestock production. 

 
When used as soil amendment, the biochar 

is first “charged” and “activated” with 

nutrients, water and microorganisms using 

compost,   manure,   or  whey.  Then,   this 

mixture of active biochar is added into the 

soil increasing its carbon content. The water 

and nutrients contained in the biochar’s 

porous structure will be released back into b. 

the soil  during  the  driest  months. As  a 

result, the overall health of the soil 

improves, providing plants with a  higher 

chance of survival in rough environments 

[64]. Biochar can also improve soil structure 

and increase fertilizer efficiency. 

 
In livestock production, the use of “raw” 

biochar also provides numerous benefits. 
As part of animal bedding it absorbs odours 

and  humidity which  helps  avoid  animal c. 

diseases such as hoof infections. It can also 

be added in small doses to the animal’s diet 

which  increases  the   energy  efficiency 

of digestion, neutralizes agrochemicals, 

and reduces risk of diarrhoea and 

infections contributing to overall animal 

wellbeing [64]. 

 
 
 

d. 

 
Images 7 a., b., c., and d.- Biochar production 

process in an open air kiln (Kon-Tiki design). 

Photos by: Volterra Ecosystems 
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3. Keyline 

The Keyline Design is a technique to 

manage water resources and increase soil 

fertility. It proposes a farm layout based on 

the natural topography of the land that 

allows farmers to efficiently manage 

water flow, encouraging water mobility to 

where it is needed and favouring water 

retention by crops. 

 
The planning consists of designing a 

pattern of lines (Keylines) in the soil along 

contour lines (across the slope) as well as 

allocating swales and dams to channel 

rainfall and ensure an efficient distribution 

of water. These Keylines are made using a 

special ploughing system called the 

Yeoman’s Plough or variations thereof. The 

plough uses thin blades to penetrate deep 

subsoil layers and avoids the mixing of 

shallow topsoil (usually richer in nutrient 

content) with the infertile subsoil 

underlying it. 

 
This ploughing system, which is 

compatible with no-till agriculture, allows 

the soil to absorb larger quantities of runoff 

water with minimum soil layer disturbance, 

accelerating soil biological activity and 

increasing soil organic matter content [64]. 

No-till practices have proven to match 

conventional tillage yields [65] in arid 

regions under rainfed conditions and sandy 

soils where water scarcity represents a 

limitation to crop growth. Some studies 

even show the potential of low-till and zero 

tillage systems to contribute to climate 

change mitigation by enhancing carbon 

sequestration within the soil [66], especially 

within the topsoil layer [67], and in well-

aerated soils [68]. 

 
 

 

Images 8 - Installing Keyline ridges at Finca 

Muñovela for LIFE Regenerate. Keyline reduces 

run-off, increases water infiltration, and 

maximises water resources. Salamanca, Spain. 

Photos by: CSIC-IRNASA 
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Today the Keyline Design is considered one 

of the most innovative techniques for on-

farm water management since it 

combines water capture and conservation 

strategies with soil regeneration techni- 

ques. The application of this technique 

improves water harvest, storage and 

availability for crops while encouraging soil 

formation. This system, therefore, serves as 

a tool against flooding, drought, and soil 

erosion, optimising on-farm water cycle 

flows and increasing carbon storage within 

the soil [64] [65]. Implementing Keyline for 

optimized rainwater capture and 

distribution can therefore make a farm 

more resilient to the changing weather 

patterns and precipitation levels brought 

about by climate change. The Keyline 

equipment, moreover, can be used in 

combination with livestock management 

and rotational grazing in agroforestry 

systems to enhance soil fertility [65] [66] 

with very little alteration to the land surface. 

Its application requires a geographical 

study of the land and an understanding of 

its topographic features to detect 

precipitation and water flow patterns. 

 
4. Animal guidance 

Stress caused by heat results in less forage 

uptake by the animal i.e. reduced 

productivity. Shade reduces stress and 

increases livestock performance. Research 

has shown an improved weight gain of up 

to 1.25 pounds (0.57 kg) per day for cows 

grazing under shaded paddocks compared 

to stressful, sun-exposed environments 

[69]. During the transition period, while 

newly planted trees are still growing, 

mobile shading solutions can be 

implemented. These are also useful for 

guiding herd movement. When coupled 

with mobile water tanks farmers can react 

to “unfavoured” spots, shifting livestock 

strategically to improve soil in certain areas 

of the farm. 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Image 9 - Mobile water tanks in Elvas, Portugal. Photo by: Volterra Ecosystems 
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ADDED VALUE 
OUTPUTS 

Diversified products 
A Regenerative Agriculture system that include Crop Diversification, Agroforestry, and 

Holistic Grazing will benefit from a wide diversity of products making the farm more 

economically resilient, in the same way a diverse investment portfolio mitigates risk. 

Both plant and animal diversity should be considered to maximize the profitability 

of the system. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Carbon 
Carbon Farming, which involves implementing practices that are known to improve the 

rate at which CO2 is removed from the atmosphere and converted to plant material 

and/or soil organic matter [78], is complementary to Regenerative Agriculture. Using soil 

analyses and tree models, it is possible to detect and calculate the amount of carbon 

dioxide sequestered by farmland and forests. With these tools, farmers can also become 

traders in the carbon credit market or “cap-and-trade” thereby benefitting financially from 

the GHG emission reductions achieved from the transition to RA, as well as the offset 

capacity that forest and agricultural sinks provide [79]. This extends the farm´s range of 

products from solely agricultural to financial products providing greater financial stability, 

especially during the transition period. 

 
The Emission Trading System (EU ETS) is the biggest CO2 market worldwide. The current 

price (June 2020) of European Emission Allowances (EUA) (the right to emit more or less 

CO2) is approximately 24 €/t CO2 eq. and the Certification of Emission Reduction (CER) 

(a ton of CO2 that has not been released to the atmosphere) €0.30 [80]. 
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Holistic Grazing Agroforestry Crop Diversification 

Figure 9 - Range of diverse products from a regenerative system that can generate income. 
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Waste 
A self-sufficient system produces higher-quality goods increasing the value of on-farm 

waste. All by-products in a RA system can be turned into profit. Table 1 presents a variety 

of products that can be obtained from different farm waste and their applications both 

on- and off- the farm. 

 
 
 
 

 
Image 10 - This beetle (Cetonia 

aurata), found in the Dehesa, 

can be bred on compost and 

pruning waste. The larvae are 

an encient protein source for 

farm animals, reducing the 

need for supplemental feed. 

Salamanca, Spain. Photo by: 

CSIC-IRNASA. 

 

 
Table 1 - Circular potential of On-farm waste. Elaborated by Volterra Ecosystems 

 

Activity 

 
Pruning trees 

 
 
 
 
 
 
 
 
 
 

 
Animal breeding 

 
 
 
 

 
Harvest & 

vegetable 

materials 

Waste 

 
Woody 

material 

 
 
 
 
 
 
 
 
 

 
Manure 

 
 
 
 

 
Inedible 

vegetable 

biomass 

Processing 

 

None 

 

 
Chip [71] 

 
Sawdust inoculated 

with fungal spores 

 
Pyrolysis / 

Open air kiln 

 

 
Composting 

 

 
Biodegradation 

None 

Product 
 

Unburnt pruning 

residues [70] 

Firewood 

Biomass 

High value edible 

mushrooms 

 

Biochar [74] [75] 

 

 
Compost [76] 

 

 
Fly larvae [77] 

Biomass 

Applications 

 
Mulch 

Household heating 

 
Mulch 

Energy production 
 

Sale 

Self-consumption 

 
Livestock farming 

Soil amendment 

 
Crop cultivation 

/ fertilizer 

Biofuel 

 
Animal feed 

 
Energy production 
Mulch  Mushrooms 
Construction 
material 
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- 
Figure 10 - Regenerative agricultu

+
re has far reaching environmental benefits. 

 

 

ENVIRONMENTAL IMPROVEMENTS 
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A regenerative approach can contribute to both climate change mitigation and 

adaptation strategies. 

 

Mitigation 
The IPCC has identified cropland management, restoration of organic soils, grazing land 

management and livestock, as legitimate options for GHG mitigation in agriculture. In total, 

they have a mitigation potential of 1.6–4.6 GtCO2-eq per year [28](1). 

 
Agriculture is well equipped to mitigate climate change due to its untapped capacity to 

store carbon in soils. Improved soil management alone can offset 5–20% of current global 

anthropogenic GHG emissions [81]. However, the very existence of soil on the field needs 

to first be secured. The rate of soil erosion in agricultural fields from conventional practices 

(tilling) is 380 times the natural rate of soil formation. Switching to no-till practices can 

decrease soil erosion by 96% in comparison to conventional. Vegetation cover, achieved 

through cover crops, acts as the most effective natural protection against soil erosion, and 

related soil carbon losses [11]. 

 
Studies suggest that converting crop fields to rotational grazing pasture can increase 

carbon accumulation and water retention capacity in the soil, leading to overall soil health 

improvement [82]. Rotational grazing practices have also shown to reduce the methane 

emitted per kilo of beef gain [83]. These practices improve grass quality and digestibility 

which in some cases leads to a 30% reduction of GHG emissions for beef cattle [84]. 

 

Adaptation 
Sustainable land management practices, such as those practiced in regenerative agricul- 

ture have shown to enhance resilience to climate change [85] [86]. 

 
Climate change will affect different regions in different ways. The Mediterranean basin, 

whose climatic profile is also present in the SW United States, central Chile, the western 

cape of South Africa and S/SW Australia, is projected to experience increasing drought 

and high temperatures. Thus, resilience to drought must be a primary focus of adaptation 

measures. 
 

(1) 2010 emissions from the Agriculture, Forestry and Land Use sector were an estimated 10.6 GtCO2-eq, and 

were mainly caused by land use, livestock production, and soil and nutrient management [22]. Mitigation 

options presented can decrease agricultural GHG emissions by 15-43% (compared to 2010 values). 
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After thirty years of a rigorous side-by-side comparison, a study by the Rodale Institute 

showed that crops grown in an organic system outperformed conventional production in 

years of drought by as much as 31% [87]. RA systems, which qualify for and exceed organic 

standards is even better equipped for drought resistance. Agroforestry layers and rotatio- 

nal grazing enhance soil organic matter and water retention [88] [48]. Keyline design can 

appropriately distribute rainwater during extreme precipitation events, avoiding flooding 

and water logging. Compost and biochar increase soil water holding capacity thereby 

increasing resilience to drought [11]. Soils with healthy communities of microbes and my- 

corrhizal fungi can confer drought tolerance to plants [62] [60] [63] [58].Fungi can also 

improve resistance to pests and diseases which are projected to thrive under climate 

change. 

 
An RA system with higher levels of biodiversity not only contains natural defences against 

pests (i.e. biological control) but is limited by how much one pest/disease can radically 

affect it. Crop rotation and rotational grazing can break the cycle and spread of pests/pa- 

thogens. Through these practices, Regenerative systems are equipped to defend them- 

selves against a climate change scenario with water scarcity, high temperatures, extreme 

events, and frequent pest/disease outbreaks. 
 
 
 
 

Image 11 - Acorns from Quercus trees feed Iberian Pigs in the 

Dehesa. Salamanca, Spain. Photo by: Volterra Ecosystems 
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ECONOMIC IMPROVEMENTS 

The World Bank has reported that in addition to their benefits for adaptation and 

resilience, climate change mitigation interventions in agriculture are economically 

feasible. The IPCC Fifth Assessment Report (AR5) identifies cropland management, 

grazing land management, and the restoration of organic soils as the most cost effective 

mitigation options for agriculture [89]. Furthermore, RA measures can reduce risk 

inherent in agricultural enterprises by reducing production costs and stabilizing income. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Image 12 - Cow manure left on the field will act as a fertilizer for continued grass growth. 

Elvas, Portugal. Photo by: Volterra Ecosystems 
 

Lower Production Costs 
Mature RA systems self-regulate: the high presence of biodiversity activates competition 

and predation (biological control) drastically reducing or even eliminating the need for 

pesticides. Strategic use of animals through grazing can reduce the need for herbicides 

and eliminate the need for fertilizers through their manure and/or compost production. 
 

Less chemical inputs (pesticides, fertilizer, herbicides) results in reduced expenses and 

limited exposure to market volatility. Phytosanitary inputs also require the use of heavy 

machinery for application which also becomes unnecessary, generating savings in 

machinery (less wear and tear) and fuel costs, while simultaneously avoiding soil 

compaction. A study from the Rodale Institute shows that basic organic systems, which 

apply less fertilizers and pesticides, use 45% less energy than conventional systems [87]. 
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Productive RA livestock systems are sustained from perennial forage which regrows every 

year, reducing the need for seeds and external feed for animals. Less purchased feed can 

lead to significant cost savings for livestock operations. In the US for example, feed can 

represent 50% of total input costs, more than 30% of which is derived from purchasing 

externally produced hay & straw [90]. 
 

Stable and improved outputs 
According to a review of 286 best practice 

projects in 57 countries over 37 million ha of 

land with the cooperation of 12.6 million 

farmers, transitions to organic, agro-ecolo- 

gical, and resource efficient practices led to 

an average yield increase of 79%. In 

systems where only crop diversification 

was introduced, yields were 20-60% higher 

than monoculture systems under the same 

management [48]. 

 
Another article, dedicated to the study of 

regenerative systems in South Dakota 

(USA) showed that the profitability of 

regenerative farms was positively 

correlated with soil organic matter, not 

yield. So while regenerative yields were 

29% lower than the conventional systems 

(tillage, pesticides, GM seeds), profits were 

78% higher [91].  

 

Agroforestry systems have also shown to 

improve overall economic gains, decre- 

asing the unit cost of crops and livestock in 

agrosilvopastoral systems [92]. 

In some cases, a good produced in a RA 

system also has the potential to generate 

higher levels of income per unit, thanks to 

organic certifications and related price 

premiums. 

 
A properly diverse system also reduces 

risk. Diversification of outputs, achieved 

through crop rotation, agroforestry mixes, 

and implementation of various animals, can 

provide much needed economic resilience 

in the face of yield and price fluctuations. It 

can also act as security against environ- 

mental threats; if one product performs 

poorly - i.e. due to a pest outbreak, disease 

or low market prices - the farmer has 

numerous other products through which 

they can generate income, providing grea- 

ter income stability. 

 
By achieving higher levels of stable 
income, the agricultural sector reduces its 
financial risk, making it more attractive to 
investors. With more investment, the sector 
can accelerate the transition to a climate 
resilient economy without sacrificing profit. 
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Image 13 - Pigs graze under olive trees at Freixo do Meio. 

Portugal. Photo by: Volterra Ecosystems 



Image 14 - Crop rotation in an agroforestry system. Corn, sunflowers, strawberries, and other 

flower species are grown to produce biomass, food and to attract pollinators. The combination 

of species creates diversity in the ecosystem as well as in the market. Freixo do Meio. Portugal.  

Photo by: Volterra Ecosystems 
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MARKET DEMAND 

Recent years have seen a heightened focus by consumers on well-being, which has led 

people to place a higher value on health choices regarding diet and lifestyle. Food choices 

are now being driven more and more by what consumers see as ethical, socially responsi- 

ble and sustainable practices in the provenance and supply chain [93]. The shift in consu- 

mer behaviour is now favouring local, traditional, and sustainable consumption models. 

This is certainly expected to continue throughout 2020 and beyond, with increased 

measure [94]. Agriculture must adapt production to keep pace with these changes in the 

market. 
 

Some of the growing trends include: 

 

Grass-fed: This market is expected to have a contraction in demand due to the 

Covid-19 pandemic, but a continuous increase of 14 billion US$ is foreseen from 

2021 to 2024, especially in Asia (mostly China), following the ban on meat of wild 

animals [95]; 

 

Free range: supermarket sales of free-range eggs have jumped 18% in the past 

years, registering an increased percentage of customers willing to pay the free-

range premium most of the time [96]; 

 

Artisan: This trend from before 2017 shows growth in food and beverage 

manufacturers that create artisanal alternatives, tapping into trends already 

described [97]; 

 

Antibiotic-free: Sales of free-from products have been on the upswing for 

years, with a recent consumer report revealing that 43% of consumers “always” or 

“often” buy meat and poultry raised without antibiotics at the supermarket [98]; 

 

Km 0: A great part of the choice to consume local food is related to the quality of 

food and the will to support local economies, family farmers and high standards of 

animal welfare, as part of the ethical shift towards socially responsible choices. 

According to Business Insider, with more and more consumers interested in 

sustainability, local markets and farms will undergo a positive increase in demand 

and sales during 2020 and beyond [99]; 

 

Non-GMO: Consumers continue to be concerned about GMO products in regard 

to  possible  impacts  on  their  health,  the  environment  and  food  supply.  40%  of 

American  consumers  view  products  that  contain  non-G.M.O.  ingredients  as 

healthier [100]. In Europe, the GMO debate remains highly contested. Many member 

states have opted to ban production but continue to import GMO products. From a 

consumer perspective, Europeans are very sceptical about buying and eating 

transgenic food [101]; 

 

Organic: in 2018 the countries with the largest organic markets were, the United 

States, Germany, and France, with a new trend developing in China due to rising 

consumer interest and food safety issues. The global organic market rose by 3 

billion euros from 2017 to 2018 and between 2017-2024 is expected to see a 

compound annual growth rate of 15% [102] [103]. 
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The climate crisis and a focus on health has spawned a generation of ecologically minded 

consumers that care about the carbon footprint and circularity of what they purchase. The 

change can also be attributed to people’s changing nutritional needs as over the past few 

years the number of lifestyle choices (vegan, vegetarian), and disorders such as diabetes, 

obesity, gluten sensitivity & celiac disease have increased significantly. These trends will 

continue to shape the market, pointing towards an increased demand for foods produced 

in line with climate change and sustainability goals. 
 
 
 

Image 15 - High-value shiitake mushrooms grown on wood chips from routine tree thinning. 

Activities part of LIFE Regenerate. Photo by: IDForest 
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CASE STUDIES 
The following are 3 case studies from the Iberian Peninsula, an important region from a 

European context. Spain contains 11.1% of all livestock units in the EU trailing only to Ger- 

many (16.8%) and France (14.1%) and is the fourth largest agricultural producer in terms of 

euros (following France, Italy, and Germany). Spain also consumes the most water for 

irrigation in absolute terms (16.7 billion m3), whereas Portugal has the 2nd highest water 

use per ha (7,371 m3). Although Portugal is a small country, it is an important producer of 

olives, grapes and other fruit and forestry products [104]. 

 
The case studies have been put together with information gathered during one-on-one 

phone and in-person interviews between Volterra representatives and the respective farm 

owners/managers. A standard questionnaire was used for all interviews. Information has 

been supplemented with data collected as part of the LIFE Regenerate project, as well as 

case studies written in Spanish from the ALEJAB (Asociación Juntas Arreglamos la Biosfe- 

ra) and Savory Network. 

 
 

AGRICOLA BOVE 
Rotational Grazing, Cattle, Pigs,Keyline 

 
Manuel Die, owner of the Finca Defesinhas/Agricola Bove, knew something was wrong in 

his business model long before he made the transition to Regenerative Agriculture. 

 
“I was slowly becoming dependent on inputs, like fertilizers, 

to produce; and each year I needed more and more 

which meant more expenses.” 

 
It was with this mindset that he first watched Allan Savory’s 2013 Ted Talk “How to fight 

desertification and reverse climate change”. Now, Manuel is part of ALEJAB a non-profit 

association for the Iberian Peninsula and Northern Africa that forms part of the Savory 

Institute’s global network. 

 
On his 700 ha farm at the Portuguese-Spanish border in Southeast Alentejo, he uses 

Holistic Management to raise 360 cows, and 150 pigs. This region is characterized by hot 

and dry summers with severe drought, and long mild winters. 

 
“It’s easy to say that I made the transition [from extensive, conventional 

grazing] to help the environment, but honestly these changes were 

stimulated by a desire to lower my financial risk and improve 

the economic performance of my business.” 
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Image 16 - Manuel Die and his Angus cows. 

Photo by: Volterra Ecosystems 
 

 

5 years later, Manuel has achieved a significant level of independence. He no longer 

purchases hay or fertilizers thanks to improved pasture production (growth of perennials) 

and nutrient levels. Rotational grazing has also broken the cycle of parasites and 

pathogens, so he no longer has to deworm adult animals. All of these changes translate 

into cost savings of €25,000/year which he is still able to achieve despite the purchase of 

protein supplements for the animals in summer/autumn when the grass has passed its 

peak nutrient levels. His long-term plan for autonomous production is focused on the soil, 

specifically creating a deep layer of humus. 

 
Before the transition, Manuel’s decision making was centred around getting his animals 

enough to eat. The switch to RA practices is first and foremost a shift in mentality, rather 

than of techniques. Now, his decision making is focused on regeneration, which in turn 

supports and feeds his animals. His day to day under conventional agriculture consisted of 

much physical labour – sowing, fertilizing, feeding – often supported by heavy machinery. 

Now, he spends most of his time doing what he calls “intellectual labour”: watching the 

system, thinking about what is happening, monitoring changes, and moving the animals 

accordingly.  With  a  perennial  based,  self-sowing  regenerative  system,  the  heavy 

machinery has become less necessary which has led to on average €4,500 savings/year 

in diesel as well as reduced costs of machinery maintenance. 
 

“Arrogance can be a determining factor in the economic failure 

of a farm. There is a culture of mistrust between farmers 

that stops us from asking questions to one another. 

It is very important that producers share experiences 

and discuss their work together.” 
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In addition to the learning curve required, 

the system is not without its challenges. 

The animals are certified under the EU’s 

Organic label, yet he is only able to sell 50 

of his 350 cows under this stamp. Under- 

lying this situation is a patchwork of com- 

plex logistical and commercial issues that 

the farm has not been able to overcome. 

 
For the cows to be sold as organic meat, 

they must be slaughtered at an organically 

certified slaughterhouse, the closest of 

which is 200 km away in Lisbon. 1-2 animals 

make the journey every week where they 

are processed, packaged, and sold by a 

small organic food store. To this client he 

can charge a small price premium which 

generates no additional revenue due to the 

high transport costs associated. To sell the 

meat locally, he must pay to have the car- 

casses travel the 200km back, in addition to 

dedicating time to commercialization and 

the logistics of organizing shipments. 2 

years ago, he briefly attempted a B2C 

(business-to-consumer) approach, but 

given the extra transport costs, the time 

needed, and his lack of experience in com- 

mercialization, the venture was soon 

abandoned. 

The remaining cows are sold to feedlots to 

be fattened and sold as conventional meat 

products. The buyers are often unaware 

that the animal was raised under organic 

regulations. Manuel would prefer to sell 

young cows directly as veal rather than 

selling them to a commercial feedlot, but 

the feedlot pays better prices. His frustrati- 

on is visible when it comes to this point in 

the discussion as he acknowledges that 

many of the happy cows from his farm may 

be shipped live around the world in extre- 

mely stressful conditions, before being 

slaughtered and sold as conventional meat. 

 
Again, it is clear to him that something is not 

right with this situation. Manuel infers that 

there is more demand to fill feedlots 

because they prop up the intensive pro- 

duction systems and big businesses  of 

corn and soy production which benefit from 

the transformation of these cereals/legu- 

mes into meat. Demand also plays an 

important role. Culturally in Portugal, veal is 

not a commonly eaten or valued product. 

 

Image 17 - A yeoman’s plough, one of the few pieces of machinery used by Manuel. 

An important tool to create Keyline ridges which improves water retention in this arid zone. 

Photo by: Volterra Ecosystems 
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Veal makes sense from both an environmental and economic standpoint. By avoiding 

feedlots and commercial fattening, the land and resources required to produce meat is 

drastically reduced. In the first 6 months of its life the calf will live off its mother milk, and 

for two more months it will consume a small amount of perennial grass. Additionally, 

Agricola Bove has a 20-hectare organic certified olive grovewhich can only be grazed by 

calves as they are small and cannot damage the trees. These animals have the 

potential to be an efficient income source as they stay for only a short while, generating a 

higher turnover. 

 
 

“I don’t need to be paid a price premium; I just don’t want to be 

financially penalized for being environmentally friendly and local” 
 
 
 
 

 

Image 18 - Organic olive grove where calves graze. Photo by: Volterra Ecosystems 
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Agricola Bove is an official Replicator of the project LIFE Regenerate. 

Manuel has many hopes for the future. As his land continues to improve, Manuel is expe- 

riencing a reduced need to control everything; letting nature go to work. This gives him 

more time for other things, like experimenting and innovating with different perennials and 

creating his own Regenerative Methodology. He wants to introduce hens into the rotation 

and provide mobile shading solutions for the livestock. He plans to continue breeding his 

Angus cattle, choosing the ones which adapt better to the arid conditions of the land. 

From a commercial standpoint his intensions are to increase direct sales (B2C). To achieve 

this, he hopes that a young person will join the team and lead the effort which will require 

a new business approach and skills such as marketing, design, and logistics management. 

 
For the B2C approach to be financially viable and less stressful for the animals (i.e. little to 

no transport) Manuel would like to work with mobile slaughterhouses  so  that 

slaughter can take place on-site. Geographic expansion of the mobile slaughterhouse ser- 

vice would permit Manuel to efficiently scale his operations. 

 
Despites the difficulties, Manuel is very content with the changes that have taken place. 

 
 

“There’s no going back, this is the only way I know now. Managing 

in a regenerative approach has given me great self-esteem. 

I feel useful, and I know my purpose.” 
 
 
 
 

Image 19 - Happy cows at Agricola Bove. 

Photo by: Volterra Ecosystems 
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MUNDOS NUEVOS 
Rotational Grazing, Sheep, Pigs, Keyline 

 
 

“The technological package of the green revolution” was the beginning of the end of con- 

ventional agriculture at the Mundos Nuevos family farm in Retamal de Llerena (Badajoz, 

Spain). In the onset they saw positive results in the form of ever-increasing yields; but after 

15 years the harvests began to dwindle, and each year required more inputs. More fertili- 

zer, more machine labour, more pesticide, more herbicide. Pests became more frequent 

and the farm was spending successively more money with little return. 

 
 

“It got to a point where we would have had to go to the bank for a loan in order to 

continue for one more season. We needed money to buy fertilizer and invest in a new 

machine for the numerous on field tasks. This is when we said enough and decided to 

change how we managed the land.” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 20 and 21: On the left, a paddock many years into transition, on the right a paddock which has 

just begun regeneration. Photos by: Volterra Ecosystems. 
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José Luis Campa, who manages the farm with his brother, likens the green revolution to a 

grand illusion, wherein the soil is not being cared for, but nobody notices because the field 

is still producing a yield. Likewise, he believes most farmers are in a similarly precarious 

economic situation as he was, but because they continue to receive CAP (Common Agri- 

cultural Policy) subsidies, they can continue to farm by buying seeds, fertilizers etc. 

 
 

“The CAP subsidy is not “income”, it comes in and immediately 

goes out to pay for all the inputs needed to manage a conventional 

farm. The system incentivizes you to continue increasing the amount of 

land farmed, and to sow annual crops. Each year they 

decapitalize you, and it isn’t easy to recover.” 

 
 

The transition to a regenerative system started 6 years ago, and for the last 4 they have not 

needed any external financing; in addition, their costs have reduced substantially. The 

cycle of soil fertility is radically different than it used to be. Securing fertility used to require 

an expense (the purchase of fertilizer), now as their expenses decrease, soil fertility increa- 

ses. The farm neither tills nor sows seeds, and they no longer purchase diesel, fertilizers, 

and the like. Yet their pastures are highly productive; the need for supplemental feed for 

their 1,400 sheep has reduced by 80%. All the money retained from cutting these costs are 

now being invested in “generadores de riqueza” or products that generate wealth in the 

long term. 

 
Investments made include: 

 

Keyline ridges, canals, ponds, and overflows which trap and redistribute rainwater. 

Improved water retention in the soil is especially important in an arid rainfed system 

like their own; 

 

Mobile electric fencing to rotate the sheep; 

 

Direct sowing machine paid off in the first 2 years. The first few years required direct 

seeding to grow enough grass, now the machine is not being used as the pastures 

are filled with perennials that self-seed aided by the animal’s behaviour. 

 
 

While self-seeding improves resource efficiency and makes the farm less dependent on 

external inputs, it also has the possibility to lower the land’s value according to Spain’s cur- 

rent system of land classification. In Spain, the category of the land is a determinant for its 

value. Since Mundos Nuevos may not have to sow seeds anymore, the classification of the 

land is at risk of changing from “arable” to “pasture”, the latter of which implies a decreased 

valuation. This loss of value is something the Campas brothers want to avoid at all costs. 
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Image 22 - Aerial image of the moment of relocation at Mundos Nuevos. These sheep have already 

learned that fresh, palatable grass waits on the next paddock, making relocation as simple as 

opening the gate. Photo by: Volterra Ecosystems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The rotational grazing system successfully manages 1,400 merino sheep across 120 pad- 

docks. They eat everything, including vegetation that was once invasive weeds. Learning 

when to move the animals and how big of a paddock to place them on took time, nume- 

rous trials, and many mistakes. Their success did not come immediately. 

 
“Transitioning to RA is like learning how to 

drive, you can’t start with a Ferrari” 

 
This 750 ha ALEJAB demonstration farm filled with rich grasses and antibiotic free animals 

does not have an organic certification. For José Luis, the freedom to experiment with his 

production methods is more valuable than a certification which demands compliance with 

strict rules and regulations. As such, they continue to receive CAP subsidies under con- 

ventional agriculture. 
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Table 2 - Breakdown of economic factors, comparing a conventional (B2B, business-to-business) 

approach, and a direct (B2C, business-to-consumer) sales approach. 
 

 

 

Conventional sales (B2B) Direct Sales (B2C) 
 

Weight of product 

 
 

Income 

Price per kilo 

Costs associated 

23 kilos (1 whole animal) 

 

60€ 

 
2.60€/kilo (extrapolated) 

Raising the animal 

10-12 kilos of meat (1 

animal after processing) 
 

120-180€ 

12-15€/kilo 

Raising the animal, 

transport to slaughter, 
processing, packaging, 

transport to client, 

time dedicated 
 
 
 
 
 

 

“To achieve direct sales, we had to build a completely new and different 

business than the one we had. Now we have 2 distinct operations at 

Mundos Nuevos – raising animals and selling meat.” 

 
Even with the additional costs associated with direct sales, Mundos Nuevos obtains a 

better margin, making it a more cost-effective method. Unfortunately, they cannot yet find 

enough clients to sell all their animals directly. Even though they built the new business 

from scratch using the resources they had, José Luis admits that operations would expand 

much quicker if they could hire someone new, dedicated to this new line of work. 
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Mundos Nuevos currently employs 2 methods of commercialization. 80% of the sheep are 

sold live to the conventional market. The other 20% of the sheep are sold directly to 

consumers (whole and half orders available), through an online store they built and run 

themselves. The economics of both methods are displayed in Table 2. 



 
 

Find out more about Mundos Nuevos at their website: 

https://mundosnuevos.es/ 

“Ultimately, consumers want what is comfortable. A supermarket 

is very comfortable, they can purchase only what they need for the 

day. To purchase from us they would have to “complicate their lives” 

by making an order and waiting for it to arrive. Then they would 

probably have to freeze some of the product because they 

will receive 5-12 kilos of sheep meat.” 

 
 

Awaiting the Campa family is a future filled with challenges that is sure to be met by creati- 

ve solutions. They want to “forget petroleum entirely” and achieve 100% solar power. When 

the quality of the grass has improved even further, they will introduce cows to the rotation. 

 
 

“We do not know how many animals this land can 

support, there’s lots to discover”. 

 
 
 

Image 23 - Taking a rest on the grasslands which currently support 1,400 sheep at Mundos Nuevos. 

Photo by: Volterra Ecosystems 
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FREIXO DO MEIO 
Agrosilvopastoral: Crops, Animals, Trees, Keyline, Crop Rotation, Cover Crops 

 
 

When Alfredo Cunhal Sendim and his siblings inherited a 600 ha farm from their 

grandfather, he gave up life on the sea as a fisherman and moved inland to help his 

mother and family manage the land. Freixo do Meio is located in Foros de Figueira, 

Portugal, an hour’s drive from the border with Spain. Neither him nor his mother knew how 

to run an agricultural system, so they continued implementing the conventional 

management methods that the previous land managers had applied. 3 years of applying 

the same “technological package” taught them that the land was actually a desert, but 

once had been part of the ancestral Portuguese oak forests, known as “Montados”. One of 

the few surrounding neighbours pointed out that they were trucking in massive quantities 

of feed for their sheep, but little food was being produced on the farm. The farm did not 

create jobs either – a principal objective of Alfredo’s mother from the start. 

 
“Years before, we were told, the farm only brought 

in salt (to conserve the food) and iron tools (to work the land). 

Apparently, it produced enough to feed 200 people. This is when 

we realized something was wrong with what we were doing. It 

was clear that our family had slowly destroyed the land, and 

it was far from its original and maximum potential. We either 

had to make a change or accept that the land would 

not provide us anything under the current system.” 

 
Accustomed to living off very little, they decided to take the risk and experiment with the 

land, converting it back into a Montado system. Since this moment, more than 20 years 

ago, the farm has experienced important changes towards regenerative agriculture, and 

is now a farm of reference in Europe [105]. Three main strategies were implemented during 

the  transition:  reforestation,  animal  management,  and  soil  recovery.  They  began  by 

introducing pigs, cows, horses, goats, and hens. Now, their regenerative approach 

includes Keyline, agroforestry, crop rotation, and no-till agriculture. They produce 

legumes in rotation (garbanzo, lupine, beans), cereals, vegetables, eggs, and various types 

of meat. 

 
All the animals are free-range, however rotational grazing has not yet been fully 

established. Vegetables grow under the shade of trees, among all seven levels of 

agroforestry. Crops are fed with compost made from on-farm waste (manure, pruning 

waste). The farm generates other sources of income such as wood, cork, and acorns. 
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Image 24 - Barrosã cows are a native species from Portugal, characteristic due to its big horns. These 

cows are located though the year in different parts of the farm and rotate when the land is running 

out of pasture for them. They are sold for meat in the different markets of Freixo do Meio Cooperative. 

Photo by: Volterra Ecosystems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Freixo do Meio is currently managed as a cooperative where a wide range of activities are 

carried out. Organic entrepreneurs are encouraged to come and develop their ideas. Most 

importantly for Alfredo and his family, the cooperative provides full time employment for 

35 people. The change resulted in a drastic reduction of input costs, but due to their focus 

on employment, labour costs have gone up. In parallel, revenue continues to increase; as 

the system grows more complex, it creates more value and new revenue streams. As 

complexity increases, so does Alfredo’s time dedication. 

 
“Conventional agriculture is a factory; everything is standardized, 

you can work 8 am – 5 pm. True agroecology is another game. Unlike in 

the conventional system, there is no state of the art to build off of. You have to 

create and observe. It is very different to open a new path than to take a path 

already built for you. If you do it right, it should take more dedication” 

 
In the 1990’s Freixo do Meio was truly paving the path for organic, agro-ecological farming. 

They received no technical support because they did not know of anyone else that was 

doing what they were doing. The organic goods market didn’t exist either, so they created 

one through a CSA model (community supported agriculture). The cooperative’s commer- 

cialization strategy consists of two physical shops (one in Lisbon, one at the farm), as well 

as a web shop. All sales are direct to the consumer, so the entire value chain is controlled 

by the cooperative. 

 
“Agroecology in the normal market doesn’t work. 

You have to plan the economy around it.” 
 

They produce goods that are certified Organic and are in the process of transition towards 

a biodynamic system for which they have the Demeter certification. Alfredo is certain that 

the challenges they face to commercialize goods are no greater than their conventional 

counterparts.  What  is  not  accounted  for  however,  is  Freixo’s  sovereignty,  which  is 

extremely valuable to them. 

45 



Image 25 shows volunteers planting trees for the new food forest and in image 26 the keylines where 

these trees have been planted. Photo by: Volterra Ecosystems 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The farm still contains empty plots that could be productive and supply food for more 

people in the region. 3 years ago, Freixo do Meio began working towards the restoration of 

this land and its transformation into a 30 ha food forest (Images 25, 26). The consequences 

of the historic use of the land (tillage, chemicals etc) was a bare soil, heavily exposed to 

climatic factors such as strong winds and drought. The combination of this and the com- 

position of the soil (clay) makes this land a hard environment for plants to grow. 
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Volterra Ecosystems and its clients have strategically supported Freixo do Meio in 

implementing the following strategies: 

 
The regeneration of the land and the food forest plantation has been developed 

following regenerative agriculture principles in which 

 
A mix of productive trees (fig, olive, walnut), shrubs/aromatic herbs 

(lavender, rosemary) and vines have been used for the food forest 

regeneration; 

 
The trees have been planted following the contour lines to decrease soil 

erosion and improve water distribution and absorption by the land; 

 
Every tree planted has been covered with a layer of much to decrease water 

evaporation and to provide the soil closest to the tree with organic matter. 

 
 

Biochar: Biochar is applied to the trees when they are planted. This biochar gives 

structure to the soil, making it more permeable allowing rainwater to infiltrate 

instead of running off. At the same time, this water will be stored in the soil for longer 

periods of time, making it more available to the trees. Soil microorganisms will be 

able to grow better, and soil organic matter content will increase. 

 
Bamboo and vetiver: Image 24 shows where bamboo and vetiver plants have been 

planted. One of the main deterrents for tree growth is the strong wind that hits the 

area, drying the land and creating an unsuitable ecosystem for young trees, 

particularly in summer. Bamboo and vetiver are fast-growing species and will act as 

green fences (above and below ground) providing shelter to the trees and 

decreasing the erosion processes. At the same time, their leaves can be used as 

fodder for the animals or mulch for the plants. 

 
Tree monitoring: With this system, developed by partner Land Life Company, it is 

possible to understand which species have a higher survival rate, which varieties 

grow better in which areas, how much improvement the biochar provides etc. 

Image 27 - Bamboo plants used as a living fence to reduce the influence of the wind on the adjacent 

land, and to generate biomass  that  will  be   later   incorporated in the soil.  Photo by: 

Volterra Ecosystems 
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Find out more about Freixo do Meio at their website: 

https://www.herdadedofreixodomeio.pt/ 

Image 28 - Quercus ilex in a Cocoon - proprietary technology from Land Life Company. Cocoons 

have been used in reforestations to combat harsh climatic conditions. This technology will help 

trees to survive even if there are long periods of drought, typical of summers in Freixo do Meio.  

Photo: Volterra Ecosystems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Each day, those dedicated to managing and innovating at Freixo do Meio strive to find their 

place within the agroecological network, with the ultimate goal of: 

 
“creating a system that permits abundance without enslaving us, 

without generating fear of not having enough food. A system which 

creates the best version of ourselves.” 
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POLICY ANALYSIS 
 

Extensive livestock systems in grasslands and pastures are complex and comprise numerous 

interrelated factors that affect their sustainability. The different services provided by these 

systems include landscape conservation, biodiversity enhancement, forest fire prevention 

and carbon sequestration in their soils. In this context, the adaptation of extensive systems 

to climate change through the application of regenerative practices can generate positive 

effects at environmental, economic, social and governance levels. In this sense, climate 

change involves anticipating and adapting by modifying grazing techniques, and with the 

appropriate management of livestock and livestock farms. 
 

The conservation of dehesa systems must go hand in hand with the economic viability of 

livestock farms. In this regard, it is necessary that policy regulations have the capacity to 

compensate the farmers whose management practices have a positive impact on the 

environment. So much so that the CAP and the environmental subsidies will shape the 

production model of the dehesa in the future. It is essential to understand the behaviour of 

these farmers, and their future expectations and to detect the stimulus or recession effects 

that agricultural policies may have on the dehesa systems. 

 

Moreover, the widespread concern of the European population for health, environment and 

climate is trying to be translated into the context of the implementation of new policies that 

need to evolve, while maintaining their commercial objective and support for the EU family 

farm model. 

 

Common Agriculture Policy 
 

Launched in 1962, the EU’s common agricultural policy (CAP) is a partnership between 

agriculture and society, and between Europe and its farmers. It is managed and funded at the 

European level from the resources of the EU’s budget. Over the decades, the CAP slowly 

incorporated “green” elements, particularly the previous (2013) CAP reform that introduced 

payments for a compulsory set of ‘greening measures’ (crop diversification, maintenance of 

permanent grasslands, and ecological focus areas), accounting for 30% of the direct payments 

budget. The new CAP goes significantly beyond this and will be implemented from 1 January 

2023. It outlines a simpler and more efficient policy that will incorporate the sustainable 

ambitions of the European Green Deal, approved by the European Council (Dec. 2019) and 

the European Parliament (Jan. 2020). 

 

This new CAP will require the Member States to develop country-level Strategic Plans with 

specific actions, allocation of funding and evaluation of protocols, that will be later 

implemented by the authorities of each country. This will contribute to the design and 

evaluation of effective and efficient measures to promote sustainable farming systems 

adapted to each region. 
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This new approach provides flexibility, as it acknowledges the importance of understanding 

the variety of contexts in which farming systems take place. Regenerative agriculture works 

the same way, adapting methods and techniques to the unique features of each farm. In this 

sense, the new CAP is better aligned with regenerative agriculture principles for, in order to 

work with nature, it is essential to understand the characteristics of each region. 

 

For the period 2023-27, the CAP will be built around ten key objectives. Focused on social, 

environmental and economic goals, these objectives will be the basis upon which EU 

countries design their CAP strategic plans. The objectives are: 

• To ensure a fair income for farmers; 

• To increase competitiveness; 

• To improve the position of farmers in the food chain; 

• Climate change action; 

• Environmental care; 

• To preserve landscapes and biodiversity; 

• To support generational renewal; 

• Vibrant rural areas; 

• To protect food and health quality; 

• Fostering knowledge and innovation. 

 

Regenerative agriculture practices, as demonstrated in the Life Regenerate project, 

contribute to the creation of scientific-practical knowledge that could provide data to 

contribute to the environmental objectives of the CAP. The project touches directly on 

several of the above objectives such as 1. competitive and sustainable agricultural and 

livestock management, 2. greener infrastructure and dynamic rural areas, 3. ensuring food 

security and improving the viability and competitiveness of farms of all kinds in all regions 

and 4. the promotion of innovative agricultural technologies and sustainable management 

practices 5. environmental care and landscape restoration.  

 

Projects such as Life Regenerate (and its Delphi study) provide evidence and data on how 

regenerative agriculture in Mediterranean ecosystems benefits a wide range of the new CAP 

objectives. This knowledge could contribute to the identification of landowners that are 

already implementing or are willing to uptake regenerative strategies based on their shared 

interest to form part of the new payment regimes. 

 

Within the new CAP, we can highlight two new payment regimes from which regenerative 

agriculture could benefit: 1. Enhanced conditionality: beneficiaries of the CAP will have their 

payments linked to a stronger set of mandatory requirements (a series of good agricultural 

and environmental practices). 2. Eco-schemes which are a new payment scheme for farmers 

who accept environmental commitments that go beyond enhanced conditionality. The 

contribution of the project Life Regenerate to this new CAP is relevant as it contributes with 

the knowledge to develop a more accurate policy as it works on several objectives of this 

new European policy, and during the uptake of the APP and after-life activities in 2023 and 

subsequent years will further contribute to the identification of new landowners that can 

benefit of the new payment schemes.  
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Impact of RA on land use, land-use change and 

forestry (LULUCF) 
 

Regenerative agriculture practices have a positive impact on a number of regulations, such as 

the Regulation (EU) 2018/841 of the EP and of the Council of 30 May 2018 on the inclusion of 

greenhouse gas emissions and removals from land use, land-use change and forestry in the 

2030 climate and energy framework and amending Regulation (EU) No 525/2013 and Decision 

No 529/2013/EU (LULUCF). These new measures forced the EU Member States to ensure that 

they could account for greenhouse gas emissions from land use, land-use change or forestry 

and that they were balanced by at least an equivalent accounted removal of CO2 from the 

atmosphere in the period 2021 to 2030 (Europa.eu/climate). Due to this legislative change, 

the need for new methods of managing productive systems to adapt to the consequences of 

climate change and mitigating its effects became urgent. This is what Life Regenerate 

focuses on, designing a more robust production system that can produce food while absorbing 

CO2 and improving soil quality at the same time.  
 

In current conditions, land use changes due to the intensification of production methods and 

land abandonment have been causing big changes in the landscape over the last decades. The 

overall tree cover in the fields has decreased and monocultures have simplified ecosystems, 

making them more vulnerable to land degradation and biodiversity loss. These changes need 

to be taken into account when designing climate change mitigation and adaptation 

strategies, and agroforestry systems such as dehesas are key for achieving the objectives 

(climate change adaptation and greenhouse gas emission reduction) as stated in different 

policies such as the “EU Strategy on Adaptation to Climate Change”, “European Forestry 

Strategy 2030”, the “New Biodiversity Strategy 2030” and the IPCC’s recommendations.  
 

Considering this scenario, agrosilvopastoral systems managed under regenerative agriculture 

strategies can play a key role in the decrease of the greenhouse gas emissions of livestock 

production and soil management. An improved livestock diet with an increased intake of 

legumes is associated with a reduction in CH4 emissions. The combination of soil 

regeneration, pasture improvement and a more adequate livestock management allows farms 

to be more self-sufficient in livestock feed production, which will directly reduce the 

dependence on externally sourced (often from outside the EU) animal feed. Furthermore, 

with the correct management of livestock, it is possible to minimise the risk of forest fires 

which also helps to keep in check the emissions released by these ecosystems. At the same 

time, CO2 emissions will be reduced directly by a progressive reduction of the use of 

fertilisers. Finally, and as part of its circular economy approach, the correct processing of 

woody biomass derived from pruning and bush clearings into valuable products gives direct 

benefits to farmers (biochar, mulching, mushroom production, etc.) versus burning it.  
 

In summary, agrosilvopastoral systems are indispensable for the sustainability of the 

ecosystems in the Iberian Peninsula and for fulfilling the demands of society by limiting 

environmental impacts and by promoting the development of livestock production in line 

with the natural environment. These regenerative systems reinforce the overall resiliency of 

the productive system, by making them more diverse and balanced, by creating tree cover 

(shade and refuge for animals) and by building soil significant improvements are made in 

water retention capacity, grass quality and quantity, erosion prevention, biological control 

methods and other ecosystemic services that not only bring environmental benefits but also 

help to create more competitive farms with an emphasis on locally produced, healthy and 

high-value meat and other products.  
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Impact of RA on the EU Biodiversity Strategy  
 

The new Biodiversity Strategy 2030 is a comprehensive, systemic and ambitious long-term 

plan for protecting nature and reversing the degradation of ecosystems. The strategy is a key 

pillar of the European Green Deal and of EU leadership on international action for global 

public goods and sustainable development goals. Projects like Life Regenerate can actively 

contribute to its goals by demonstrating that an increase in biodiversity can be obtained not 

only at farm level but that this increase helps to reinforce the overall resiliency of the 

system and leads to higher production output. 

 

With an objective to put Europe's biodiversity on a path to recovery by 2030, the Strategy 

sets out new ways to implement existing legislation more effectively, new commitments, 

measures, targets and governance mechanisms 

• Transforming at least 30% of Europe's lands and seas into effectively managed 

protected areas; 

• Restoring degraded ecosystems across the EU that are in a poor state, as well as 

reducing pressures on biodiversity; 

• Enabling transformational change. 

 

As can be witnessed in many analyses of the state of the world (f.e. the most recent IPCC 

reports) damaged ecosystems are more fragile, and have a limited capacity to deal with 

extreme events and new diseases. Well-balanced and resilient ecosystems when we use them 

in a sustainable manner, offer many of the best solutions to urgent challenges. 

 

Agricultural land 

The Biodiversity Strategy, together with the Farm to Fork Strategy published at the same 

time, includes commitments to reverse the decline of pollinator insects. The EU proposes an 

increase of ‘high-diversity landscape features’ and be able to reduce the impact of the 

agricultural sector by 2030. 

To achieve the ambitious EU objectives the management of agricultural land can greatly 

benefit from a shift towards regenerative agriculture. Life Regenerate impulses management 

strategies such as holistic grazing, keyline, the use of biochar etc. This will improve soil and 

animal health by increasing water availability and decreasing the use of fertilizers and 

pesticides. 

Moreover, it is important to highlight that regenerative agriculture, and the techniques that 

accompany it, promote the increase in populations of weed species linked to crop fields. 

Plants associated with rainfed crops, herbaceous plants, and nitrophilous plants are a 

heritage of biodiversity. 
 

Forests 

Planting 3 billion additional trees is a goal for the EU by 2030. Agroforestry systems are a key 

tool to implement new trees in food production systems. Farmers need their land to be 

productive, but nowadays, agricultural systems are weakened and vulnerable to extreme 

weather events such as floodings that wash away unprotected topsoil. The addition of trees 

has proven to contribute to a more resilient ecosystem, providing erosion prevention, shelter 

and food for different animals, so not only does it improve environmental conditions at the 

farm, but it also adds to the farmer's income, diversifying their harvest. 
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Soil 

The Strategy sets a commitment to restore degraded soils, update the EU Soil Thematic 

Strategy, and achieve EU and international commitments on land degradation neutrality. RA's 

main focus is the improvement of the soil with techniques we have mentioned before (use of 

biochar on the soil, mulching, key line, agroforestry, holistic grazing management) the 

content of organic matter in the soil and water retention capacity will significantly improve. 

This will increase soil fertility which will minimize the inputs that farmers need to add to 

their land, contributing also in a positive way to their economy. 
 

Connectivity  

If farms are sustainably managed, their features can therefore be viewed as “islands” that 

are connected to each other and to the landscape through ecological processes delivered by 

animals; such as pollination, seed dispersal, predation or herbivory (Martin et al., 2019).  The 

connectivity of these islands is key to maintaining ecosystem services throughout the 

territory. As such any policy instrument aimed at maintaining ecosystem services must 

consider the interactions of farms with the surrounding landscapes. In territories where farms 

are close to protected areas such as Red Natura 2000, it is indispensable to create protected 

areas, such as hedges, between the ecosystems to ensure animal connectivity. 

 

 
 

 

 

 

 

 

 
 

 

 

 
 
 
 
 
 

 

 

 

 

 

 

 

Captions: examples of hedges 
and connectivity elements in 
agricultural landscapes 
 
Photos: Life Montado-Adapt 
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Recommendations 

 

The regenerative agriculture concept offers an effective toolbox of different management 

practices and flexible solutions to move towards a more sustainable food production system. 

The EU’s environmental policies are now moving towards providing incentives to landowners 

that do not exploit the land to produce food but instead are aware of the importance of 

taking care of conservings its biodiversity and the quality of the soil in order to continue 

providing food over the next generations. 

 

The new Common Agricultural Policy forces each Member state to implement their strategies 

which will contribute to create more specific policies in the different EU countries. This can 

have multiple benefits as the state will be in closer contact with farmers and the policies can 

be adjusted depending on the demands of each territory. This can also have disadvantages as 

the political status of a country can influence how decisions are made towards these policies. 

It will be important to control that all the member states apply the same measures to control 

the correct guidelines for the payments. 

 

Countries such as Spain, Portugal and Italy have large territories with big differences in 

landscape, culture and economy. These differences should be taken into account to build 

payments that actually contribute to the preservation of nature and landscapes. For 

example, there are big differences in the amount of livestock you can have in the north vs 

the south, the diversity of crops, etc. So correct accountability methods will need to be 

developed. 

 

The CAP is currently focused on the individual farm level. It will be important not only to 

focus on farmers, but also on financial schemes that benefit communities and associations of 

farmers managing landscapes in a coordinated way. It is indispensable to maintain rural 

communities working in the land to make sure that inhabitants stay in rural areas and land 

abandonment does not continue. We need to see rural communities as stewards of the land 

and make payments to them so biodiversity and other ecosystem services are valued and 

expanded (f.e. through more connectivity between the farms and naturalised areas). 

 

The following points offer some specific recommendations based on the experience and 

knowledge gained through the implementation of the Life Regenerate project: 

• Farmers and ranchers are concerned about the real impact that the creation of 

regulations and laws for greater protection of biodiversity on their properties and 

farms may have. Impact assessment of the strategy that measures the cumulative 

effect of its implementation, as well as the costs of action or inaction should be 

measured and corrected if necessary.  

• Raise by 10% to 30% the total strict protection of terrestrial space. Which terrestrial 

spaces will meet the criteria each member state chooses as each country starts from a 

different basis. For example, Spain has a lot of protected land, but not so much strict 

protection. 

• The use of phytosanitary products is not the same for continental agriculture in 

northern countries as it is for continental, Mediterranean, or even subtropical or 

tropical agriculture in southern European countries. The needs are different. 

Environmental tax on the use of phytosanitary products should be introduced to 

reward those (regenerative) farmers that use little to none. 

 



 

• Facilitate access to new technologies and innovation. 

• Environmental training and support by agricultural experts to transition towards more 

environmentally friendly agricultural practices is considered to be very important for 

farmers and livestock farmers.  

• Facilitating skilled and, above all, existing labour. There is currently a shortage of 

skilled and qualified labour due to abandonment of rural areas and lack of other 

resources and infrastructure to make it attractive to live in rural areas. 

• Regulations controlling the labeling of products to make them more reliable. This will 

help bring more clarity to consumers, appreciate locally and sustainably produced food 

and add value to farmers, which in turn will enhance farmers’ living standards and 

realise thriving farming communities. 

• From farm to fork: enforce trade agreements with third countries demanding the same 

production standards that are demanded within the same country to create a level 

playing field with regards to requirements and food safety. 

• Livestock farmers see as a decisive aspect the existence of legislative norms in 

accordance with the sector timings and the reality of each community / region. 

• The CAP strategy could have been more ambitious and included agro-systems as part 

of the 30% increase in the protection of natural areas in the country. The strategy 

gives a lot of weight to forest systems but could also take much more into account 

steppe and open areas. 
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FINAL WORDS 
In these times of growing uncertainty, actions can be taken to ensure a stable, productive, 

and profitable food supply system. In the face of economic and political instability, 

investments and policy changes that favour regenerative agriculture will create markets 

and spur innovation. A greater uptake of RA will safeguard against environmental and 

social changes, restoring soils, capturing carbon, reducing waste, favouring biodiversity, 

and saving water. Hurdles to overcome include limited knowledge sharing, restrictive 

regulations, initial investments, and barriers of access to markets. 

 
Consumers are continuing to face off against the current model, and their growing 

consciousness shows that new food markets built on a regenerative approach will be 

profitable. While the mere existence of a Green Deal and climate funding in Europe points 

toward a supportive policyscape with opportunities for change in the new Common 

Agricultural Policy. 

 
Volterra’s vision of a carbon neutral future with a positive balance between profit, 

production, and ecosystem services is being pioneered by inventive farmers in the 

Iberian Peninsula and around the world. Supporting this group of innovators is 

essential to the establishment of climate resilient agriculture and the enduring 

foundations of human society. 

 
 

Image  29  -  Under  the  shade  of  cork  (Quercus  suber)  trees. Salamanca,  Spain. 

Photo by: Volterra Ecosystems 
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ABOUT LIFE REGENERATE 
This position paper was written as part of the project LIFE Regenerate (2017-2022). 

The premise of the project is to revitalize multifunctional Mediterranean agrosilvopastoral 

systems using dynamic and profitable operational practices. 

 
More concretely, holistic grazing and other Regenerative Agricultural techniques (Keyline, 

inoculations) are being demonstrated in 2 Quercus-based silvopastoral systems in 

Spain  and  Italy.  Project  partners  are  also  working  with  their  network  of  farmers  to 

implement regenerative agricultural practices on their lands, thereby “replicating” the 

project’s activities. 

 
LIFE Regenerate's main objective is to demonstrate that SME farms of the Mediterranean 

silvopastoral systems can become self-sufficient and profitable based on resource 

efficiency principles and incorporating added value products, both at a demonstration and 

a larger scale. 

 
LIFE Regenerate has the following specific objectives: 

 

1 2 
Combat the loss of natural regeneration 

and soil degradation in 100 ha of 

degraded silvopastoral areas by 

providing effective, mosaic landscape 

management procedures  and 

improving soil quality 

Recover the practice of multi-species 

rotational grazing, adapted to improve 

natural capital and optimize 

commercial advantages 

 

3 4 
Recycle biomass waste within the farm, 

reducing external input of fodder and 

creating alternative sources of income 

Replicate the project’s best practices to 

5,000 ha in Spain, Italy & Portugal, 

proving it is a representative, effective 

model 
 

5 6 
Integrate new technologies and 

monitoring of project advances 

Influence policy-making and involve 

external stakeholders to promote 

replication and long-term sustainability 
 
 
 

The project and position paper are made possible thanks to co-funding from 

the European Union through the LIFE programme under the grant agreement 

LIFE16 ENV/ES/000276. More information can be found at the project’s website 

https://regenerate.eu/en/ 
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THE LIFE PROGRAMME 
LIFE is the EU´s financial instrument supporting environmental 

and nature conservation projects throughout the EU as well as 

in some candidates, acceding and neighbouring countries. 

Since 1992, LIFE has co-financed some 4,600 projects, 

contributing approximately 6 billion euros to the protection of 

the environment. http://ec.europa.eu/environment/life/ 
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