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1. INTRODUCTION

The increasing interest in agroforestry and mixed farming systems requires a clear and
structured roadmap to support their effective implementation, management, and long-
term scaling. Economic viability remains a key factor influencing farmers’ adoption
decisions. Previous studies highlight that agroforestry systems often face uncertainties
linked to limited technical knowledge, different labour requirements, and less developed

markets, which can hinder the development of robust technical and business models.

Nevertheless, recent evidence shows promising socio-economic performance. A review
of agroecological systems found that agroforestry delivers positive socio-economic
outcomes in more than half of evaluated cases, with strong potential to improve overall
farm performance. However, these systems may also involve higher labour inputs and
associated costs, underlining the need for well-designed and context-adapted business
models. Complementary research and initiatives across the Mediterranean and at the

European level are further contributing to this knowledge base.

In this context, the Transition project focuses specifically on the Mediterranean region.
This deliverable presents a compilation of six business models developed across five
study regions. Four models are based on different tree—crop combinations, while two
explore innovative systems that can be integrated into existing farming systems. All

selected cases build on the systems identified in WP1 and further analysed in WP2.

The business models emphasise the definition of clear value propositions, the
identification of key beneficiaries and partners, and the design of practical
implementation strategies. They also address sustainable revenue generation, cost
structures, and mechanisms for knowledge transfer and capacity building among
farmers. Strong partnerships and cross-regional collaboration are highlighted as

essential elements for successful adoption and scaling.

By presenting diverse case studies, this deliverable provides a comparative overview of
strategies to support agroforestry and mixed farming systems under Mediterranean
conditions. Ultimately, it aims to encourage the uptake of these systems as viable and
resilient approaches for climate change adaptation and sustainable rural development in

the region.

PRIMA programme is supported by Horizon 2020,
the European Union's Framework Programme for
Research and innovation. 5
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2. RESULTS. Business model compilation

In each participating region, one or two agroforestry or mixed cropping systems were
selected based on those identified in WP1 and further developed in WP2, prioritising

their relevance and implementation potential within the local context.

To describe their business models, the Business Model Canvas by Osterwalder and
Pigneur was used, providing a clear and structured way to organise the key elements.
Each partner completed an initial canvas, which was later refined and validated through
feedback and revision processes to accurately reflect the specific characteristics of each

system.

Once the canvas was finalised, all sections were described in detail to ensure clarity and
accessibility for external readers. The description includes: an introduction and value
proposition; key implementation aspects (partners, activities, and resources); customer-
related elements (segments, relationships, and channels); cost structure (CAPEX and
OPEX); and revenue streams, including both product sales and cost savings. Risks and

region-specific changes are also addressed.

Finally, Table 1 presents the selected models across all regions, offering a comparative
overview of the strategies, opportunities, and challenges associated with implementing

agroforestry and mixed cropping systems in the Mediterranean context.

Table 1. Summary of the selected system for the model business task.

Country | System type name

Algeria Innovative crop Field pea (Pisum sativum L.)

Egypt Agroforestry Jatropha curcas trees and diverse vegetable crops
France Mixed farming Mixed fruit tree-vegetable system

Italy Agroforestry Olive trees and cereals (durum wheat, soft wheat, rye)
Spain Agroforestry Olive trees and winter cereal

Spain Innovative crop Kernza® (Thinopyrum intermedium)

PRIMA programme is supported by Horizon 2020,
the European Union's Framework Programme for
Research and innovation. 5
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Region: Sétif (Alegria)
BUSINESS MODEL CANVAS Innovative culture: Field pea

@" KEY PARTNERS @ KEY ACTIVITIES Iﬁl‘u’ALUE PROPOSITIONS @ CUSTOMER RELATIONSHIPS %% CUSTOMER SEGMENTS

= Cereals and pulses cooperative » Cropping practices in drought * Adaptation to climate change + Short trade (direct sailing + Livestock farmers,
(seeds and inputs supplier) conditions + Fallow resorption from farmer to consumer); - cereals and pulses
= Private farmers = Contact with technicians/farm . . = multi-clientele; multitude of cooperative (CCLS)
B + Diversifying crops on farms ;
= Public farms (pilot farms) adws:er., farn'_lers, and farms . . i:L._lstomers than single = Collectors and dairies (milk)
. o practicing mixed farming * Introduction of conservative clientele (COOPSSEL)
+ intermediaries (trader) systems techniques of soil and water
= Public administration . |de-nt'|fy and solve some [ND tillage and simpliﬁed * Individual custqmers { ce_real,
(Department of agriculture, technical obstacles tillage) legumes and milk and dairy)
Forest conservation and .

Finding integrated association
between crops and livestock

agriculture chamber)

(grazing of stubbles) w
[aeoqy | KEY RESOURCES . g& CHANMELS RISKS AND CHALLENGES
+ |Increase of farmers income

* Contribution to rural
» Crop technical itinerary and suitable livestock management development (avoiding rural
practices document exodus)

= Local market or sale on-farm = Climatic conditions (drought,
cold and high temperature)

= cessation of government
subsidies

» Fluctuation of inputs

@ COST STRUCTURE argé REVENUE STREAMS markets

= CAPEX - on-farm implementation (seeds, inputs, feeds, labour, = Sale of products and by-products (cereal, forage, legumes, straw, * Geopolitical issues
common machinery costs) livestock, milk and manure)

= OPEX —fixed costs (fuel, energy, paid labour common machinery rent
(enly for public cooperatives))

Figure 1. Business model canvas of field pea cultivated in the Sétif region, Algeria.
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Nota adhesiva
The field pea (Pisum sativum L.), Sefrou variety was cultivated under the two systems at the level of the Sersour Salah pilot farm (Bir Haddada, Sétif).

Nota adhesiva
Seeds are sourced from certified providers such as CCLS (Coopérative des Céréales et des Légumes Secs), a public supplier of seeds and agricultural inputs. Key stakeholders include CCLS, private farmers, pilot farms, public authorities, the Department of Agriculture, and the Agriculture Chamber.

Farmers and livestock keepers cultivate the crop to enhance cereal yields and build on-farm forage reserves. Public authorities and the Agriculture Chamber provide essential financial and technical support to facilitate adoption and reduce fallow land. Pilot farms lead experimentation, demonstration, and knowledge transfer, supporting the dissemination of innovative crops and practices to neighbouring farmers.

Nota adhesiva
Fodder pea cultivation is broadly similar to cereals, with adjustments to sowing equipment and lower nitrogen requirements than cereal crops. Research centres such as INRAA play a key role in generating evidence-based knowledge to help farmers overcome technical barriers. Field trials assess crop performance, growth, and management options, including sowing, fertilisation, weed control, and harvesting strategies. Demonstration days further strengthen farmers’ skills in crop management and soil conservation, supporting farm profitability and sustainability. Collaboration among agricultural stakeholders fosters innovation and facilitates the adoption of mixed farming and agroforestry systems for climate change adaptation. Farmer associations and cooperatives also enhance collective capacity to engage with authorities and address regulatory or structural constraints.

Nota adhesiva
Growing field peas reduces fallow periods by serving as a cover crop, limiting soil erosion and improving soil fertility. This strengthens farm resilience to climate change while providing livestock feed or additional income. Field peas also improve soil water retention and stimulate soil biological activity. They can be grown in mixtures with crops such as oats or barley, increasing system diversity. Their integration into conservation agriculture and agroforestry systems further supports climate adaptation at farm level.

Nota adhesiva
Field pea has reliable market outlets for both grain (e.g. CCLS, feed manufacturers) and fodder, including sales to livestock farmers with limited forage resources. Its adoption supports livestock sector development in contexts where demand for animal products is growing and self-sufficiency remains low. Expanding cultivation can therefore strengthen farm incomes while delivering broader social and environmental benefits in rural areas.

Nota adhesiva
Identifying the target clients and understanding the needs of different outlets—farmers, livestock keepers, cooperatives (e.g. CCLS, COOPSSEL), and feed manufacturers—is essential. Strong synergies can be built between farmers and breeders, where fodder supply is exchanged for animal manure, reinforcing circular resource flows. Cooperatives and feed manufacturers provide secure and stable market channels for grain production.

Nota adhesiva
The sale on the farm can be done for milk and dairy and other products (e.g., fruits, live animals, fruits and vegetables, olive oil) but for cereal and pulse, the sale should pass by cooperatives (because the government impose to farmers to deliver their production to cooperative). Which also delivers the products to the feed industry.

Nota adhesiva
Fodder pea systems face climate stress and structural barriers such as unstable subsidies, bureaucracy, limited finance, and geopolitical disruptions. Regional cooperation and knowledge exchange are key.

Nota adhesiva
Income comes from grain sales to CCLS, as well as straw and forage for livestock farmers. Fields can also be rented to transhumant herders. These crops lower input costs by fixing atmospheric nitrogen, improving soil fertility and water retention—especially under no-tillage. When integrated into agroforestry systems, they can also boost tree crop yields. Overall, this diversified system generates higher returns than monoculture systems with fallow periods.

Nota adhesiva
CAPEX includes land access, seeds and inputs, machinery, and family labour, as well as storage and handling to maintain seed quality and yields. OPEX mainly covers fuel, machinery rental (if needed), and paid labour, with fuel prices regulated by the government while other costs remain variable. Training is supported through public programs (e.g. PRCHAT) and by private companies and the Agriculture Chamber via workshops and field demonstrations. Farmers are exempt from agricultural taxes.

Nota adhesiva
Field pea cultivation requires a clear technical protocol covering sowing dates, fertilisation, soil management (tillage or no-tillage), and machinery use. Key management decisions include weed control and harvest strategy. For fodder, mowing should occur at the budding stage to optimise quality. For grain, harvesting slightly before full maturity using a swather followed by threshing helps reduce grain losses. Appropriate machinery—particularly a swather—is therefore important to ensure efficient and low-loss harvesting.
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Region: Alexandria (Egypt)
BUSINESS MODEL CANVAS

Agroforestry system: Jatropha trees + vegetable crops

@' KEY PARTNERS @ KEY ACTIVITIES

= Organic fertilizers suppliers (e.g., o ) ]
« System design including previous

Tulipe) =

- Seeds provider (e.g., National research to ensure suitability
seed & agriculture services Co. = Soil/fwater management using
BUTHOR] carbon farming practices

= Agriculture support services
(e.g., SMART Lab. Co.)

= Public administration: Faculty of
Agriculture, Alexandria and
Matrouh University, Agriculture -
Research Center, Egyptian
Authority for Development and
Agricultural Expansion)

+ Technology transfer involving
demonstrations, workshops, and
extended services

Social awareness involving
educational campaigns,
agricultural fairs, and marketing
initiatives

!!M{ KEY RESOURCES

= Agriculture system design according to the farmer/customer needs

= Logistic and technological management plan of cultivation process and
final production

= Pilot farm for experiments and demonstration

= Monitoring system Research&Development facilities

COST STRUCTURE

€

. @E}( - Farm rent and taxes, drip irrigation system components, facilities and
machines for the (organic) fertilizers mixing and storage

*  OPEX - 5oil preparation operations, crganic fertilizers preparation, seeds and
plantation cost, official seasonal water requirement reparts, irrigation pumping
power, marketing

Iﬁlw&LUE PROPOSITIONS

Climate resilience strategies:

Efficient water management
Optimized land use
Production stabilization
Early warning system for
weather events and potential
disruptions

Minimum mineral fertilizer
usage combined with high
economic productivity (focusing
on improved soil health and
efficient nutrient delivery)
Increasing the soil carbon
content (Improving the carbon
sequestration cycle)
Easy-to-implement waste
management solutions

ééé REVEMNUE STREAMS

@ CUSTOMER RELATIONSHIPS

Long-term commercial
relationships with small-scale
crop farms and companies

Promotion of local agricultural
market

Strategic governmental
partners

LB cnannes

Local B to C supply chain

B to B supply chain for
resorts, restaurants, and
exporting agencies

+ Product sales: Vegetables (tomatoes and potatoes), Jatropha seeds,
seed cake after oil extraction as forage, crop residuals for arganic

fertilizers preparations

+ Significant reduction in tomatoes and petatoes production cost
with 29% per acre in the cost of production

= Possible branding franchise in expanding stages

o
cﬁ% CUSTOMER SEGMENTS

Exporting agencies
Eco-friendly food stores
Agrifood trading companies
(e.g., Mozare3 agency)
Individual customers

Resorts and restaurants

Eﬁ?

RISKS AND CHALLEMNGES

The velocity and quantity
of the administrative
procedures

Climatic changes (warmer
climate, which exceeds 1.5
degrees in the study region
the last 5 years effecting
water management, soil
degradation and pest
contral)

Social perception and
acceptance of innovative
culture

Economical inflation

Figure 2. Business model canvas of jatropha trees combined with vegetable crops, Egypt

o PRIMA programme is supported by Horizon 2020,
} the European Union's Framework Programme for
Axik Research and innovation.

* %

s IN THE MEDITERRANEAN AREA


Nota adhesiva
Tomato plants (variety 0186) were cultivated under the 8-year-old Jatropha tree (Jatropha curcas, Mexican non-toxic species). The second season (February) potato plants (variety Diamond) were cultivated instead of tomatoes as both crops are heavily nutrient-consuming and sensitive to climatic conditions

Nota adhesiva
Climate-smart solutions improve water management through accurate irrigation planning, reduce waste, and optimise land use to stabilise yields under climate variability. Early warning systems help farmers anticipate weather risks and respond proactively. Sustainable intensification combines reduced mineral fertiliser use with improved soil health and efficient nutrient management to maintain high productivity with lower environmental impact.

The mixed-farming system tested across 36 plots significantly improved soil organic carbon (from 0.27% initially up to 1.35% at harvest) and achieved high yields, with lower input costs and environmental trade-offs compared to conventional systems. Simplified waste management further supports circular economy practices by turning farm waste into valuable resources, reducing environmental pressure and strengthening system resilience.

Nota adhesiva
Strong partnerships provide the resources, expertise, and long-term support needed for successful crop production. Key partners include Tulipe (organic and mineral fertiliser supplier), BUTHOR (seed and seedling provider), SMART Lab. Co. (agricultural support and equipment manufacturing), and public institutions such as universities and development authorities. Together, they support system design, technology transfer, policy alignment, and large-scale adoption.

Tulipe supplies fertiliser inputs adapted to regional conditions, while BUTHOR ensures access to quality seeds and planting material. Their long-term collaboration supports system stability and alignment with local market needs. SMART Lab. Co. develops equipment to produce blended organic–mineral fertilisers, making the system accessible to farmers at different scales. Public authorities contribute through regulation, monitoring, research support, and promotion of sustainable agricultural practices.

Nota adhesiva
The approach begins with field assessments, laboratory analyses, and land capability evaluations to design optimal mixed farming systems that integrate trees and vegetables, including suitable crop combinations and spatial layouts. Sustainable management practices are then implemented, focusing on soil and water conservation aligned with carbon farming principles, efficient irrigation based on data-driven recommendations, and an optimal balance between organic and mineral fertilisers to maximise productivity and economic returns.

Knowledge dissemination supports technology transfer through demonstrations, workshops, and extension services, enabling farmers to adopt carbon farming and efficient water management practices. Community outreach further promotes awareness through educational initiatives, agricultural fairs, and targeted communication activities, highlighting the environmental and socio-economic benefits of mixed farming systems.

Nota adhesiva
Long-term success relies on securing key resources and designing mixed farming and agroforestry systems tailored to farmers’ needs. This includes crop planning adapted to local soil, water, and light conditions, supported by crop rotation and soil-specific land preparation to maintain fertility and yields. Efficient logistical and technological management covers the full production cycle and integrates waste into carbon farming practices. Continuous knowledge transfer through pilot farms, demonstrations, and stakeholder engagement strengthens adoption. Farmers play a central role, supported by ongoing monitoring and R&D, ensuring system resilience and sustainable regional impact.

Nota adhesiva
System success depends on strong customer relationships and active local market development. Long-term alliances with processors, distributors, and retailers create stable demand, predictable revenues, and opportunities for value-added products. Partnerships with universities, research institutions, and public authorities provide access to innovation, technical support, and policy alignment, strengthening the productivity and sustainability of the farming system.

Nota adhesiva
Defining clear customer segments strengthens a targeted business strategy. Key segments include export agencies that support international trade and logistics; eco-friendly food retailers that value sustainably produced goods; and specialised agrifood traders such as Mozare3, with specific purchasing criteria. Additional segments include individual consumers interested in carbon farming products, and resorts and restaurants seeking environmentally responsible, locally sourced food options.

Nota adhesiva
The local B2C supply chain targets individual consumers through direct sales, local retailers, online platforms, or branded outlets. In this system, fresh vegetables and fertiliser blends can be sold directly to customers or supplied to agro-processors.

The B2B supply chain serves bulk buyers such as resorts, restaurants, and export agencies, using dedicated sales channels, bulk-order platforms, and participation in trade fairs to secure stable commercial partnerships.

Nota adhesiva
The system’s viability depends on managing both CAPEX and OPEX. OPEX includes recurring costs such as soil preparation (tillage and manure application), preparation of organic fertiliser mixes, seeds and planting labour, seasonal water requirement assessments, and marketing activities. CAPEX covers initial investments, including facilities for storing fertiliser blends and machinery for producing fertiliser mixtures. Proper cost management supports profitability and sustainable farm operations.

Nota adhesiva
The system generates income through diversified product sales, including agricultural produce and fertiliser blends. Profitability is further strengthened by improved efficiency, with production costs reduced by around 29% per acre. In the longer term, a scalable branding or franchise model could provide additional revenue through expansion fees, royalties, or technical support services, supporting both financial sustainability and wider adoption.

Nota adhesiva
Mixed agroforestry systems may face administrative barriers such as complex permitting, land-use regulations, and slow subsidy procedures. Climate change adds pressure through rising temperatures, extreme weather, and shifting pest and disease patterns. Economic inflation can further increase the costs of materials, labour, and transport. However, successful local examples, combined with education and outreach, can build confidence and encourage wider adoption of these sustainable systems.

10043738
Sello


1~

Transition

Innovative resilient farming systems
in Mediterranean environments

Region: Provence (France)

BUSINESS MODEL CANVAS

Agroforestry system: Mixed fruit trees vegetables system

Agricultural suppliers [plants,
green waste, machinery, tools) |

Customers

Research and innovation centers

‘@' KEY PARTNERS @ KEY ACTIVITIES ﬁ'\mLUE PROPOSITIONS

Farmers .

Combined fruits and vegetable
production

Eventually, other rewarding
activity (teaching, hosting, poultry
breading)

Advice organizations

= Contact with farm advisors

Public administration (chamber
of agriculture, local authorities)

Training on fruits production

Strengthen the network with other
practitioners and customers

m{ KEY RESOURCES

Land (with a secured water access and fertile soil)

Ergonomic design of the parcel adapted to the farmer's specific
needs or facilitates to the adoption of new parcel design

Crop management and good practices documents

Access to specific accessories to adapt agricultural machinery

£

COST STRUCTURE
* CAPEX — on-farm implementation and maintenance (land, machinery,

buildings, fridge, transformation unit)

* OPEX —fuel, machinery rent, plants, electricity, organic fertilizers and

treatment, small tools, commercialization packaging

@ CUSTOMER RELATIOMSHIPS

Optimization of land use
Increase in LER "

Temporal complementarity of the -
productions (vegetable

production when the young fruit
trees don't produce)

Regular customers all year long

Intermittent customers to
maobilize when there is an
excess in production

Reduction of erosion and
improvement of soil structure
(enhanced of soil fertility)

Improvement of landscape
quality by the plantation of trees

I—;"’_% CHANNELS

+ LocalsupplyBtoCandBto B

Carbon sequestration (ecosystem
services)

Biodiversity conservation (bird,
insect, soil organism, mammal
etc.)

,/—/| REVEMUE STREAMS
e8

+ Sale of products (fruits, vegeta!!es and eventually transformed

products)

Savings in ordinary costs due to the optimization of land use [tillage,
fertilizer, water}

Reduction of crop management costs thanks to the biological synergies

= Other activities (laying hen farming, tourism, teaching)

-

Q
cﬁ% CUSTOMER SEGMENTS

Individuals

Community supported
agriculture

Organic stores

Restaurants

Collective point of sell

@E

RISKS AND CHALLENGES

+ Complexity of management of
a highly diversified systems
may lead to care more about
vegetables than about fruit
trees

+ Ensure a secured
commercialization of the
products

+ Administrative procedures

« Climate change that can lead
to water scarcity and pests
invasion

* %

* Ko

* ok

Figure 3. Business model canvas of mixed fruit trees vegetables system in France

PRIMA programme is supported by Horizon 2020,
the European Union's Framework Programme for
Research and innovation.
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Nota adhesiva
Fruit trees and vegetable crops are grown together on the same land.

Nota adhesiva
Mixed fruit tree–vegetable systems optimise land use by growing vegetables between trees, often increasing overall productivity (higher LER). Trees reduce erosion, improve soil structure, enhance landscape quality, and support biodiversity. Their deep roots and perennial biomass also contribute significantly to carbon sequestration, strengthening long-term farm resilience and sustainability.

Nota adhesiva
MFVS success relies on strong partnerships providing resources, knowledge, and support. Farmers are central, managing daily production and farm operations. Agricultural suppliers provide plants, inputs, machinery, and materials adapted to agroforestry practices. Customers ensure market demand for quality food products. Advisory services offer technical guidance and administrative support. Public authorities and funding bodies help with regulation, monitoring, and financial incentives. Research centres contribute innovation, scientific validation, and knowledge transfer to improve sustainable management.

Nota adhesiva
Successful MFVS relies on the combined production of fruit trees and vegetables, often complemented by an additional income-generating activity to diversify risk. Continuous engagement with farm advisors and technical experts supports good management and problem-solving. Training in arboriculture is essential, as tree crops require specific skills. Building strong networks with other farmers, researchers, and practitioners—through field exchanges or online platforms—encourages knowledge sharing, innovation, and collective learning, strengthening the resilience and performance of the system.

Nota adhesiva
MFVS implementation requires secure access to land, ideally under long-term tenure, with good soil quality and reliable water availability. An ergonomic system design adapted to local pedoclimatic conditions and farmers’ capacities is essential, as tree placement is permanent. Clear technical documentation on crop management and best practices supports problem-solving and knowledge sharing. Access to specialised machinery suited to tree–crop systems and small-scale farming further improves efficiency and working conditions.

Nota adhesiva
For MFVS profitability, farmers need strong customer relationships. Regular customers provide stable demand and predictable sales throughout the year, while occasional buyers help absorb surplus production or compensate when regular market channels face disruptions.

Nota adhesiva
Successful MFVS adoption depends on identifying suitable customer segments. Short supply chains are particularly well adapted, as these systems produce diverse products in relatively small quantities. Key segments include direct consumers, organic shops, community-supported agriculture schemes (e.g. AMAP), restaurants, and collective retail outlets.

Nota adhesiva
Diversified local supply channels help MFVS farmers maximise market reach and profitability. In B2B models, produce can be supplied to local processors, restaurants, and speciality shops focused on high-quality, farm-to-table products. B2C channels require more organisation and include farmers’ markets, direct on-farm sales, and CSA schemes that ensure regular income and customer loyalty. Online tools—websites, e-shops, and social media—further support direct marketing and customer engagement.

Nota adhesiva
CAPEX includes investments in land, machinery, buildings, cold storage, and processing units. Farmers must balance sufficient initial investment to ensure system performance while avoiding excessive debt, considering maintenance, depreciation, and future replacement costs. OPEX covers daily operational expenses, which can be volatile and should be carefully managed to maintain financial stability. As MFVS are still innovative and not widely recognised, improved policy recognition and targeted public incentives would support their economic viability.

Nota adhesiva
MFVS farms generate income mainly through diversified product sales, while also benefiting from reduced production costs. Interactions between trees and vegetables improve soil health, nutrient retention, and water use efficiency, lowering the need for fertilisers, tillage, and irrigation over time. Biological synergies can also reduce pest pressure and input use. For farmers with additional activities, MFVS provides a complementary income source, strengthening overall farm resilience and financial stability.

Nota adhesiva
MFVS offers strong potential but requires careful management of several risks. A key challenge is balancing short-term vegetable production with the long-term establishment of trees, which need care before becoming productive. Market instability and price fluctuations require diversified and flexible sales channels. Administrative procedures and regulatory compliance can be complex and resource-intensive. Finally, success depends on selecting suitable species and practices adapted to local climate and soil conditions, while coping with increasing climate variability and extreme weather events.
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Region: Sicily (ltaly)
BUSINESS MODEL CANVAS

forestry system: Olive trees — cereals

=

@" KEY PARTNERS .

@ KEY ACTIVITIES
ive tree management and use of

varieties that historically adapt well

to the condition of the area of

cultivation

+ Cereal crops cultivation, choosing
local and ancient varieties that can
bring to a higher yield stability of
the crop

= Cereal seed reproduction

by selected farms

Systemn design: The system should

be designed with an extensive tree

Seed provider

Farmer networks
Agronomic consultants
Agricultural suppliers
Flour and oil producers

Seed-sharing association for the
preservation of genetic .
variability

Research and innovation centers

e KEY RESOURCES

+ Farms suitable for olive and/or cereal intercropping

machinery operations

+ Experienced farmers or farmers whao are willing to learn new
practices related to agroforestry

+ Access to training programs

= Specific machinery for trees and crop management and cereal
harvesting

E} COST STRUCTURE

* CAPEX — on-farm implementation (common machinery acquisition,
seeds)

* OPEX - fixed costs (fuel, common machinery rent, HR)

Agro

ﬁ VALUE PROPOSITIONS

= Maintenance of plants and soil
biodiversity could lead to a
lower incidence of weeds and
pests reducing the use of
chemical inputs

= Production diversification

= Yield stability and Land
Equivalent Ratio increase

= Reduction of soil degradation
and erosion

= Improvement of soil quality
(e.g., organic matter, water
holding capacity)

ééé REVEMUE STREAMS

+ Sale of products [cereal, flour and clive oil)

+ Savings in water input due to the land use intensification

= Saving in treatment costs like weed

Qo
CUSTOMER RELATIONSHIPS & CUSTOMER SEGMENTS

+ Long-term commercial * Local food services

relaticnship « Flour and olive oil producers
who are sensitive to
sustainability

+ Promotion of high-added value
agricultural market

+ Quality linked to the area of
origin

—! ‘/_% CHAMNNMELS .

» Local supplyBto Cand Bto B

&Qﬁ RISKS AND CHALLENGES

The higher complexity of the

agroforestry system could

require an adaptation of
agronomic managemen

« Promotion of farmers

associations or interaction to

reduce the production costs of

machinery due to the increased
diversification of machinery

= Direct link between farmers
and local food services

+ Optimisation of the system to
minimise the loss of absolute
yield (despite higher LER)
compared to conventional

control systems

+ Need of specific policies for
intercropping and agroforestry
systems

* Kk

* %
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Figure 4. Business model canvas of mixed fruit trees vegetables system in Iltaly

0 PRIMA programme is supported by Horizon 2020,
b the European Union's Framework Programme for
Research and innovation.
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Nota adhesiva
4-year-old olive grove with trees spaced 5.5 m between rows and 5 m within rows, oriented along an east–west axis. Winter cereals included a durum wheat landrace (Timilia), a common wheat evolutionary population (Mixwheat), and a rye variety (Irmanu).

Nota adhesiva
The olive–cereal agroforestry system improves soil quality by increasing organic matter, water-holding capacity, and nutrient retention through continuous soil cover. Greater plant and soil biodiversity reduces weeds and pests, lowering the need for chemical inputs. The system also diversifies production and stabilises farm income, balancing variable cereal prices with more stable olive oil markets.

Temporal complementarity between crops reduces water competition, as cereals and olives have different peak water needs and harvest times. Although cereal yields near trees may be lower due to shading, total system productivity is higher than monocropping, reflected in a favourable Land Equivalent Ratio. Using genetically diverse cereal populations further enhances adaptation to local conditions and long-term resilience.

Nota adhesiva
Key partners support the full production and value chain. Seed providers supply the main crops: the soft wheat mix comes from SOLIBAM TENERO LI ROSI, the rye variety (Irmano) is currently maintained by the host farmer, and Timilia durum wheat is commercially available. Postharvest processors are also important, transforming cereals into flour and olives into oil—either on-farm or through external facilities. Strong collaboration between farmers, seed providers, and research centres is essential, especially for unregistered varieties, to monitor performance and quality over time.

Nota adhesiva
Introducing resilient olive–cereal intercropping requires selecting suitable crop varieties and management practices adapted to agroforestry and local climate constraints. Local cereal landraces and evolutionary populations offer greater yield stability and adaptive potential under challenging conditions, and can be reproduced on-farm to reduce dependence on external seed suppliers. Olive orchard design must also support intercropping, with wide tree spacing and varieties that ripen early enough not to interfere with cereal sowing.

Nota adhesiva
Adopting this agroforestry system requires suitable land with adequate tree spacing to allow cereal management; in some cases, new olive groves may need to be established with wider spacing. Farmer training is essential, as many producers are transitioning from monocropping to more complex systems and need new technical skills. Access to appropriate and diversified machinery is also crucial to carry out the required agronomic operations at scale.

Nota adhesiva
Long-term commercial relationships are especially important for olive oil, where distinctive production methods can differentiate the product and build customer loyalty. Product quality—particularly for soft wheat mixtures—is strongly influenced by growing conditions and seasonal climate. Analysing and comparing quality traits with monocropping products can help demonstrate added value and strengthen market positioning.

Nota adhesiva
Variability in product characteristics across locations and seasons can be seen as a challenge, but it can also be a strength. Many consumers value this diversity as a sign of authenticity and a strong link to the territory. Promoting this variability as a quality trait can enhance product identity and market appeal.

Nota adhesiva
Products from this system can be marketed through both B2C and B2B channels. While current supply chains are largely B2B, with several intermediaries between farmers and consumers, the olive–cereal agroforestry model offers opportunities to strengthen direct links with local food services and consumers. Shorter supply chains can improve selling conditions and increase the value retained by farmers.

Nota adhesiva
CAPEX includes investments in seeds, machinery, technology, and infrastructure needed to integrate an additional crop into existing olive or cereal farms. Equipment for sowing and harvesting can be purchased or accessed through leasing or external services. OPEX is generally higher than in monocropping due to more complex management, but these costs are offset by greater overall productivity and improved efficiency in land, water, and nutrient use, along with reduced soil degradation.

Nota adhesiva
Income in the olive–cereal system comes from product sales and reduced management costs. Growing cereals or other herbaceous crops between tree rows suppresses weeds, lowering expenditure on weed control. Additional revenue can also come from by-products such as pruned wood and cereal straw, which can be used or sold as animal feed.

Nota adhesiva
Introducing agroforestry into existing olive groves increases management complexity, labour, machinery needs, and costs. Farmer cooperation and collective organisation can help reduce these burdens. Technical knowledge is essential to optimise the system and limit yield losses. Wider dissemination is also needed to raise societal awareness. Finally, tailored policies and incentives for intercropping and agroforestry are still lacking and are crucial to encourage farmer adoption.
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Figure 5. Business model canvas of olive trees with cereal crop in Catalonia Region, Spain
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Nota adhesiva
Olive–cereal agroforestry systems are more resilient than monocultures, as crop diversity reduces risks from drought, pests, and extreme weather. Complementary use of light, water, and soil nutrients increases overall productivity (higher LER) and improves soil structure, fertility, and water retention. Trees moderate temperature, reduce evaporation, and enhance drought resistance while also contributing to carbon sequestration and organic matter inputs. These systems diversify farm income, stabilize revenues, and can even support added value through by-products and agritourism opportunities.

Nota adhesiva
Key partners include seed providers supplying locally adapted, high-quality varieties for olives and cereals, as well as agricultural suppliers offering equipment and inputs. Postharvest processors—such as cooperatives, mills, and grain processors—are essential for transforming and marketing products effectively. Farmers’ cooperatives support shared resources, advisory services, and market access. Government bodies play a crucial role through regulation, financial incentives, technical support, and promotion, especially given the cross-cutting agricultural, forestry, and rural development aspects of agroforestry systems.

Nota adhesiva
Successful implementation requires training in olive tree management, irrigation efficiency, and soil moisture conservation, supported by agricultural schools, advisory services, and universities. Developing a marketing plan is also essential, including market research, branding, and promotion to highlight the sustainable value of agroforestry products. Ongoing collaboration with advisors, researchers, and other farmers strengthens knowledge exchange and innovation. Finally, addressing administrative requirements and ensuring compliance with agricultural and forestry regulations is crucial for smooth system establishment.

Nota adhesiva
A regionally adapted crop management guide is essential, providing protocols for planting, irrigation, pruning, harvesting, pest control, and soil fertility while promoting biodiversity and sustainable practices. Access to specialised machinery may be required where tree spacing limits standard equipment use. Collaboration with agroforestry research and innovation centres can provide technical support and access to new knowledge. Given system complexity, a coordinated logistical and technological plan—covering resource use, scheduling, transport, storage, and digital monitoring—is crucial to efficiently manage both olive and cereal components.

Nota adhesiva
Building direct relationships with consumers increases product value, trust, and loyalty, especially when farmers share transparent information about sustainable agroforestry practices. Communication through social media, farm events, and direct sales channels strengthens engagement and supports agritourism activities. Long-term partnerships with local restaurants, shops, and retailers provide stable markets and opportunities for joint promotion. Supporting local markets reduces transport impacts, strengthens the regional economy, and enhances the visibility and appeal of sustainably produced food.

Nota adhesiva
Key customer segments include livestock farmers, who use cereal straw as feed and benefit from shaded grazing areas, creating synergies between crop and animal production. Postharvest processors such as mills and packaging companies add value by transforming raw products into market-ready goods. Farmers’ cooperatives support marketing, knowledge exchange, and collective bargaining. High-value agrifood companies seek premium, sustainably produced ingredients like quality olive oil and cereals. Individual consumers interested in local, sustainable food—and agritourism experiences—also represent an important and loyal market segment.

Nota adhesiva
Using local B2C channels—such as farmers’ markets, farm stands, and food festivals—helps farmers build direct relationships and customer loyalty. B2B partnerships with local shops, restaurants, and speciality stores provide stable outlets while strengthening the visibility of locally sourced, sustainable products. A combined online and offline marketing strategy—social media, e-commerce, events, and community outreach—expands reach and engagement. Developing a strong brand that highlights environmental and health benefits is key to differentiating agroforestry products in the market.

Nota adhesiva
CAPEX includes major upfront investments such as tractors, harvesters, and possible infrastructure upgrades like storage facilities for olives and cereals. Sharing machinery or accessing grants can help reduce the initial financial burden.

OPEX covers recurring costs such as fuel, machinery rental, labour, and seeds. Efficient machinery use, reduced tillage, and cooperative purchasing can help control expenses. Renting specialised equipment when needed and investing in worker training also improve cost-effectiveness and system performance.

Nota adhesiva
The system generates income from diversified product sales, including olive oil, olives, cereal grains, and forage, ensuring revenue across different seasons. Additional value can come from carbon credits, as agroforestry systems store carbon and may provide certified offsets. Agritourism offers another complementary stream through farm visits, workshops, and seasonal events, combining education, direct sales, and rural tourism to strengthen year-round farm profitability.

Nota adhesiva
Olive–cereal systems face production variability, especially in olive yields affected by climate extremes. Specialized machinery needs can increase costs and complexity, while limited consumer awareness may hinder product differentiation in the market. Administrative procedures and access to incentives can also be challenging and time-consuming. Choosing resilient varieties, sharing equipment, strengthening branding and certification, and improving farmer–administration communication can help reduce these risks.

Nota adhesiva
The olive trees are older than 50 years old and are arranged in a line surrounding the crop field.
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Figure 6. Business model canvas of olive trees with cereal crop in Catalonia Region, Spain
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Nota adhesiva
Kernza® (Thinopyrum intermedium), a perennial cereal, was sown during the winter of 2020 on a commercial farm in northeastern Spain. The crop was managed according to the assessment of the Land Institute (United States of America).

Nota adhesiva
Kernza® provides both environmental and economic benefits as a perennial grain. Its year-round soil cover and deep roots reduce erosion, improve soil structure, increase organic matter, and enhance nutrient and water retention. The crop requires less tillage and fewer inputs, lowering fuel use, fertiliser needs, and production costs while cutting emissions. Kernza® also shows strong tolerance to drought and climate variability, supporting yield stability and farmer resilience. Its capacity to sequester carbon may offer additional income through carbon credits. Beyond grain production, Kernza® can supply forage, contributing to diversified and more resilient farm income streams.

Nota adhesiva
Successful Kernza® cultivation depends on collaboration across the value chain. The Land Institute provides improved seed and breeding expertise for crop establishment. Farmers contribute practical knowledge and, in mixed systems, livestock manure for soil fertility. Agricultural suppliers ensure access to inputs, equipment, and technical advice. Postharvest partners handle processing for forage, grain, or value-added products. Public institutions support regulation, funding, and incentives, while research centres provide scientific knowledge, innovation, and technology transfer to improve crop performance and system sustainability.

Nota adhesiva
Successful Kernza® cultivation relies on continuous field testing and refinement of management practices, including fertilisation and pest control. Close collaboration with technicians and advisors provides technical support and helps solve cultivation challenges. Training through workshops, demonstrations, and educational materials equips farmers with the skills needed to manage this perennial crop. Networking with other practitioners strengthens knowledge exchange and innovation. Addressing administrative requirements and advocating for supportive policies are also essential to facilitate wider adoption of Kernza® systems.

Nota adhesiva
Kernza® production requires clear technical guidance, access to specialised knowledge, and efficient operational planning. A detailed crop management guide supports best practices in soil preparation, planting, irrigation, pest control, and harvesting. Collaboration with research and technology centres provides updated expertise and innovation. A coordinated logistical and technological management plan helps optimise resource use, transport, storage, and precision farming tools. Standard cereal machinery can generally be used, with minor adjustments and pre-harvest checks to ensure efficient grain or forage harvest.

Nota adhesiva
Kernza® success depends on strong customer relationships and active local market promotion. Long-term partnerships with processors, distributors, and retailers create stable demand and support value-added products. Collaboration with research and agricultural organisations provides access to innovation and technical resources. Engaging local markets—through farmers’ markets, food cooperatives, and CSA schemes—raises consumer awareness and builds a loyal customer base that values sustainable, locally produced food.

Nota adhesiva
Key customer segments for Kernza® include crop farmers, livestock farmers, cooperatives, and agri-food companies. Crop and livestock farmers can create synergies by using Kernza® for both grain and high-quality forage, integrating manure into nutrient cycles. Farmers’ cooperatives support shared investment, training, market access, and policy advocacy for perennial crops. Agri-food companies represent an important segment by sourcing Kernza® as a sustainable, high-quality ingredient for innovative value-added products.

Nota adhesiva
Diversified local supply channels help maximise the market potential of Kernza®. For forage, sales can be made directly to livestock farmers, processors, or used on-farm. For grain, partnerships with local processors enable value-added products sold through farmers’ markets, CSA schemes, and direct sales, or supplied to restaurants, schools, and other institutions focused on healthy, local food. A mix of online tools (websites, e-shops, social media, educational content) and offline actions (local advertising, workshops, demonstrations, and community events) strengthens visibility, consumer awareness, and market integration.

Nota adhesiva
CAPEX includes investments in seed procurement and storage, machinery, infrastructure, and modern technologies. Although seed is usually operational, Kernza®’s perennial nature shifts part of this cost to initial establishment. Major expenses also include tractors, seeders, irrigation systems, and precision tools, with maintenance and depreciation considered in long-term planning.

OPEX covers recurring costs such as fuel, machinery rental, and labour. Fuel price volatility and seasonal rental demand can affect expenses, while investing in efficient equipment and worker training can improve productivity and help control operating costs.

Nota adhesiva
Kernza® generates income through multiple channels, including sales of grain and high-quality forage, as well as value-added products marketed as sustainable or innovative. Cost savings from reduced tillage, lower fertiliser needs, and improved soil health further enhance profitability. Precision management can reduce input and labour costs, while on-farm forage use lowers feed expenses. Additional revenue may come from carbon credits and agri-environmental incentives linked to soil carbon sequestration and sustainable practices.

Nota adhesiva
Kernza® adoption faces climatic, regulatory, and market barriers. Crop performance depends on local conditions and requires adaptive management to cope with drought and extreme weather. Consumer acceptance and market uptake can be limited by unfamiliarity with the crop and the need to develop appealing value-added products. In the EU, the safety of grain and flour from Kernza (perennial intermediate wheatgrass) as a novel food has not yet been established, partly due to high microbial loads and hygiene issues detected in some of the evaluated batches, and therefore authorization has not yet been granted. Administrative procedures are complex, and wider adoption also depends on supportive policies, incentives, and effective stakeholder engagement.
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