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1. Summary

Farmers are increasingly questioning how to diversify their cropping systems, whether to aim for more
robust farm performances or more services delivered by biological processes in order to reduce inputs,
or to meet the exponential demand for plant proteins. The question of introducing leguminous crops
emerges quite logically, both among those who know them well and those who have little knowledge
of them or have preconceived ideas.

The H2020 LegValue project European partners have designed the LegBox, a decision-support system
(DSS) for the choice and management of legumes in cropping systems. Sharing current knowledge on
the crops but also on the effects of these crops into the cropping systems and on the components of
the environment is crucial to facilitate the development of legumes in Europe. LegBox aims to facilitate
such a sharing for farmers and advisors who should design systems and practices at field level.

This report summarizes the method used to design this DSS and the two outputs: (i) the proposed
structure of LegBox and (ii) the French prototype, Atout(s)LEG, the first version of which is focussed on
grain legumes.

LegBox aims to facilitate the design of legume-based cropping systems that can enhance the
provision of targeted ecosystem benefits in a specific agricultural situation, for reaching agronomic
& economic priorities as well as environmental services.

The LegBox raises awareness among stakeholders (farmers and advisors in priority) who have little or
no knowledge about these crops and help them to understand, through an economic calculator at the
rotation scale, the economic benefits of growing a new grain legume crop in a given context, as well
as the main existing outlets and markets for these crops. For producers who use grain legumes, the
tool will provide recommendations for choosing the crop according to the pedoclimatic context and
on how to design their system in order to benefit from the services provided by the presence of
legumes: better soil fertility, lower input use (nitrogen or crop pesticides), lower greenhouse gas
emissions, or improved harvest quality of the cereals in the rotation, etc.

This transnational concept has to be translated into operational tools with regional data. Indeed, the
LegBox should then be tailored to local context by relevant native advisory entity in order to adapt the
related data bases and to reach farmers and advisors in their own language and context for an effective
dissemination. The fact that one or several local actors from the advisory system take this in charge
will enable to ensure the operational development and uses of the tool in a medium and long-term
vision.

A core group has defined the version adapted to French conditions and focused in a first step on the
insertion of monospecific grain legumes in cropping systems. Terres Inovia has forecasted to develop
a French numerical tool in 2021, called “Atout(s)LEG” (i.e. Legumes, the trump card to benefit from
their panel of assets).

The prototype thus provides knowledge and answers tailored to the situation to be considered, with
six entry keys:

- Let's get rid of preconceived ideas,

- What are the economic benefits?

- Which crop(s) according to the pedoclimatic context,

- What benefit(s) for what problem(s),

- Which market(s) and which value chain(s),

- How to be supported with field expertise.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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2. Introduction

Farmers are increasingly questioning how to diversify their cropping systems, whether to aim for more
robust farm performance or more services delivered by biological processes in order to reduce inputs,
or to meet the exponential demand for plant proteins. The question of introducing leguminous crops
emerges quite logically, both among those who know them well and those who have little knowledge
of them or have preconceived ideas.

How can we best provide elements of answers to these questions? The H2020 LegValue project
European partners have designed a decision support tool for the insertion of legumes in cropping
systems. Sharing current knowledge on the crops but also on the effects of these crops into the
cropping systems and on the components of the environment is crucial to facilitate the development
of legumes in Europe. The LegBox aims to facilitate such sharing for farmers and advisors who have to
design systems and practices at field level.

The LegValue partners wish to set up a tool for facilitating the design of legume-based cropping
systems which can enhance the provision of targeted ecosystem benefits in a specific agricultural
situation. Such a system design should target to reach agronomic & economic priorities as well as
environmental services.

3. Materials and methods

3.1.To get farmers’ opinion

The WP1 partners launched a questionnaire survey over the EU on-farm networks of LegValue project
in order to get the opinion of farmers about legume services. This survey allowed us to understand the
motivations of farmers growing legumes, the way they grow them, and the benefits they observe in
the field. It has also provided a list of perceived or measured services.

The aims of the survey were (i) to understand the reasons why farmers grow legumes (what are their
motivations?), (ii) to describe the benefits and limits they observe in their fields, (iii) to analyse if they
are satisfied with their legumes or what kind of additional information they need, (iv) to analyse how
they adapt the crop management of legumes and other crops to improve the performances of their
cropping systems.

There were 134 answers from 10 countries: Denmark, France, Germany, ltaly, Lithuania, Latvia, the
Netherlands, Portugal, Switzerland, United Kingdom. 40% of the interviewed farmers had an organic
farm (among them 55% with livestock) with an average of 3.4 grown legumes species. Conventional
farmers (58% of the interviews, among them 68% with livestock) grew an average of 1.5 legumes
species. 2% of the farmers had a mix farm (organic and conventional), without livestock, and an
average of 3.3 legumes. 14 legume species were recorded in the whole survey, mostly grown as sole
crops (67%) before intercropping (25%) and before cover, companion or relay crop (8%). The average
rotation length is 5.2 years (4.8 and 5.9 for conventional and organic, respectively). The average
legume frequency is 36% (25 and 57% for conv. and org., respectively).

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
4



VALUE

» On-farm network survey

1 34 completed questionnaires from
on-farm networks in 10 EU countries,

LaTVIA covering 14 grown species
8 i
CE MR m suia TOTAL :---';_'.'" Lathmssan
K LITHUAMA o T n
8 M
=8
e
CERNRNY
RN 10
25 su
16
1T
8
PORTUGAL

Figure 1. Overview of the OFN survey to get the farmers’ needs.

The most cited motivations to grow legumes and observed benefits concerned agronomy: system
diversification, soil biological quality (microorganisms, organic matter, etc.) and structure, N supply,
yield and quality of the legume or of following crops, and finally weed, pest and disease control with
low pesticide. The second category cited was economy and management: improved farm profit (e.g.
feed self-production), input use efficiency (e.g. less fertilizer use). 59% of farmers were satisfied with
their legume crop, crop management and crop performance, and 73% with the benefits brought by
legumes at the cropping system scale. Supplementary information needed varied according to the level
of satisfaction. Farmers satisfied with their legume crop and cropping system still lack information on
crop management, particularly weed, pest and disease control on these crops. Those not satisfied also
lack information on crop management, but above all, they require cooperation and information
sharing: feedback from other farmers experience, collective discussions and exchanges, particularly at
local scale, experiments conducted with researchers in farmer fields, field visits and practical
demonstrations, etc.

= MOTIVATIONS AND OBSERVED BENEFITS
_FGVALUE
Frequency of farmers citing at least one motivation or observed benefit by category
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Categories of motivations/observed benefits m benefits (or
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Agronomical benefits, generic [ T Differences
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Figure 2. Motivation and observed benefits or limits issued from the LegValue OFN survey.

Four clusters were identified (FAMD): (1) conventional farmers growing a low number of annual
legumes as sole crops, (2) conventional farmers growing a high number of annual and perennial
legumes as sole crop and intercrop, (3) organic farmers growing a low number of perennial legumes,
and (4) organic farmers growing a high number of annual and perennial legumes as intercrop. Farmers
of these clusters expressed different motivations and limits that have been identified. They also are
differently satisfied with the performance of their legumes as well as cropping systems with legumes.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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Globally, the survey was interesting (i) to analyse the profile of some European farmers who grow
legumes (even if data are not representative of the ten countries, but this was not the aim), (ii) to see
that farmers are rather satisfied with the performance of their legumes and especially with the benefits
they bring to the cropping system, and (iii) to notice that farmers still need knowledge to improve the
performance of legumes in their cropping system. These results have been presented at the European
Conference on Crop Diversification held in Budapest on 18-21 September 2019 (Pelzer et al., 2019).

3.2. LegValue decisions for scope and features of the tool

The proposals from Terres Inovia and INRAE about the DSS objectives, amended through exchanges
among the WP1 partners at their workshops, have been regularly shared with LegValue partners’
brainstorming at General Meetings. It was decided that LegValue Decision support system should take
into account the Task 1.4 and Task 3.4 to include the calculation tools in the LegValue DSS. A
brainstorming to discuss the major outputs to be targeted by the DSS functions was organised in Soest
in Germany in June 2019 (see Annex 2).

Based upon the survey analysis, the partners’ brainstorming and the progress of the WP1 partners,
decisions were taken collectively to define scope & features of the tool:

v’ It should address strategic advice to support in priority farmers and advisors. The scale is the
field, the temporality is the crop rotation. The targeted users are first the farmers and the
advisors. It could also interest the other stakeholders related to territory level (decision makers
or production-basin-based activities such as harvest collecting or product industrial
transformation) to get information of importance for field actors views, and therefore to be
able to extend it at the territory or value chain scales.

v" It should ensure a multi-dimensional approach, i.e. covering issues related to delivered
services, crop feasibility, related economics and possible value chains, etc.

v Itis a transnational concept to be translated into operational tools with regional data.

v To design the tool, the first step will be implemented with the case of grain legumes insertion,
using the principle of the lean-up method, in order to build a “minimum viable product” (MVP)
and to improve it with successive iterations, especially thanks to interactions with a panel of
users. France is the case study the working group.

3.3. Core group for designing the tool, upon the case study of grain legumes in France

A working group has been defined at Terres Inovia to get different expertises (studies and analyses,
advisory for regional development, numerical expertise, etc.): Véronique Biarnés, Frédéric Muel
Quentin Lambert, Vincent Lecomte, Agathe Penant, Bastien Rémurier, Mayssa Ben Sassi, Frédéric Salvi,
Anne Schneider, with also Maélle Simmen from Terres Univia.

Terres Inovia working group Regular "sprint" meetings were organised to progress in agile mode to
clarify the objectives to be achieved and the value to be created for the user; elaborate the user
pathway and its functional structure, shape the prototype according to the needs at each stage.

The works were based upon the "lean startup" approach which is product-oriented, iterative and
incremental, and which takes place in 3 phases:

e prototyping, which should lead to an MVP (Minimum Viable Product) that allows the future
user to project her or himself in the use of the tool

¢ technical development leading to a first version of the tool, which will enable to check that the
tool is suitable and adapted to the needs of the users

e enrichment of the first version and wide dissemination to the target users

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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Exchanges in a core group enables to capitalise the working group in the WP1-WP3 activities, with
representatives from INRAE, Fachhochschule Siidwestfalen and Terres Inovia working group: Rémy
Ballot, Bruno Kezeya, Marie-Héléne Jeuffroy, Anne Schneider, Vincent Lecomte, Véronique Biarneés,
Frédéric Salvi.

The brainstorming and works in a series of working meetings have enabled to: (i) define more precisely
the general objective of the tool and draw the pathway enabling to reach the targeted users; (ii) define
incrementally the functions and the screens to be associated to the different sections of the decision
support system.

Meanwhile, the working group has defined a panel of users of about 10 archetype-farmers in order to
interact with them and to incrementally improve the tool.

3.4. Tool concept to be tested with panel of users in the different countries

The archetype-farmers, "Personas”, represent 10 typical user profiles that have been predefined, using
the four type of situations:

#1: Farmer already cultivating grain legumes (GL) and wishing to improve their benefits within the crop
succession

#2: Farmer who has grown GL and who would like to reintegrate them into the economy

#3: Farmer wishing to insert GL but not having any hindsight on practice

#4: Farmer who does not grow GL and has never been interested in them.

Within these four types, the profiles are mainly distinguished by:
e adifferent degree of knowledge, mastery and experience of GL (more or less maturity to act);
e degree of autonomy (more or less need for counsellors etc.);
e degree of ability to change.

Users’ typical profiles — Panel-based interviews

VAL LIE - —
\‘,ALU C Decision = Farmer as the first priority (field:ievel) + Start with grain legumes
4 types vccordingto 1. grows some GL - 2. has already grown 3. wishes to insert 4. do not grow
the user'sexperience species and wishes to  some legume species  |egumes but does not  legumes up to
and feeling about enhance GL benefits and wishes to re- have any experience now
rain legum i ] .
GEeRGHAES in the crop rotations  consider them today in related practices
rofiles 1 to P
X 2 or 3 each
according to :

{i) Physical & economic contexts of the user (types of soils, robust or fragile revenues, types of production..)
(ii) Economic & social behaviour & temper of the user (degree of autonomy, degree of ability to change, ...}

q\f‘f’ Ghislain Estelle Marc
S Superficial soils, already long rotation Limoneous soils Fragile econormic situation
< Correct economic balance {able to invest), self Good economic situation Problem with oil seed rape
to different coop according price (storage) Poultry production No 6L
Very demanding in technical exchonges (do nat Wish to insert soya but to not know this crop, nterest for legume but which
take into account pre-crop effects) target divers ion and autonomy one?
hnical mind, Open but follower

“ Wish to odd more lequme species Innovative and

Figure 3. Setting-up the national panel of users for the incremental construction of the tool concept.

A panel should be defined per country in order to consider how to adapt the concept to the local or
national context: specific requirements or demands, data available and possibly to organise them,
relevant ecosystem for ensuring a sustainable deployment of such a tool, etc.

Each On-farm network (OFN) leader is in charge to carried out the interviews: after local discussion for
setting up the 10 PERSONAS, the real people to represent them are identified among about 10 existing

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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farmers covering well a full range of diversified profiles. The interviews themselves enable to collect
more details and check the relevance according to the defined profiles and therefore adapt the
complemented interviews to be carried out to cover the full range of profiles.

In each national context, the interactions with the panel of users were organised in two steps:

- aseries of “problem interviews” in a first step to get their demands: the discussions aimed to
know their viewpoints before and ended with the presentation of the general pathway of a
possible tool;

- a series of “solution interviews” in a second step to get their preferences, by sharing the
different screens of the six possible modules in order to analyse their reactions on the content
and the way to display the information.

The interview guides were shared among partners, especially OFN leaders in the different countries in
summer 2020, together: (i) LegValue DSS Guide for problem-type interviews for the panel of users (first
series of interviews), including the interview forms and the figure of the general pathway; (ii) LegValue
DSS Guide for solution-type interviews for the panel of users (second series of interviews), including
the interview forms and the proposed modules and related screens.

Up to now, a panel of users have been set up and interviews have been carried out in four countries,
France (10 farmers), Germany (6), Lithuania (10) and Portugal (7).

3.5. From the concept to the prototype

The LegValue DSS is a transnational concept to be translated into operational tools with regional data
and local adaptation and maintenance. Indeed, the target users being farmers and advisors, the tool
should be undertaken by an entity adapted to the regional advisory services ecosystem for an effective
deployment and a sustainable vision with possible up-dates and maintenance.

In these conditions, the next step is the organisation of the data bases required for the implementation
of the tool and the definition of the digital specification to prepare the prototype.

In France, the partner Terres Inovia has decided to undertake the digital development of the French
tool called “Atout(s)LEG” in 2021 to test the prototype by the end of the year (see annex 6.3).

3.6. Keeping connection with other tools developed for supporting crop diversification

Since EU Horizon 2020 has supported six projects focused on crop diversification, a Crop Diversity
Cluster has been set up to increase the impact of crop diversification research and to look at synergies
between tools but also to identify gaps where new tools are needed. The six projects address crop
diversity in different ways and at different scales. Intercropping is a specific focus of two of the projects
(ReMIX and Diversify) and insert of legumes into farming systems is the specific focus of two other
projects (LegValue, True) but they are also a component of others (Diverfarming and DiverIMPACTS)
that address crop diversification in a broad context including rotations and multicropping. Some of
these will support decision making in the farm (all tools) and field (e.g. DiverIMPACTS, ReMIX,
LegValue) but others work at the level of the landscape (Diverfarming) and supply chain
(DiverIMPACTS, TRUE, LegValue) or policy. A typology of tools (TypoCrop) is being created (Watson et
al, 2021). The typology aims to assist end users in choosing appropriate tools to support decision
making in relation to crop diversity that have been developed as part of the six EU projects.

The complementarities are also facilitated. Since other tools focused on intercrop, LegValue is focused
on monospecific crops in the first version.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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4. Result - Design of LegBox concept

4.1. Tool pathway

The tool pathway has been conceptualised by the working group in order to be adapted to a wide
range of users’ profiles (figure 1), in order to:

* raise awareness and interest for people who have little knowledge of these crops or have even
reluctancy to use them,

e support legume producers who wish to get further expertise or data.

The information delivered by the tool should help the user to:

e Dbetter understand the assets and risks related to legumes in cropping systems (sharing
testimonies, knowledge and up-dated information or tools),

¢ choose the legume species and modes of insertion in the systems according to the situation
(soils, climate, cropping systems) and required services (priorities in constraints or in

objectives) and according to possible markets (outlets, possible value chains or services
payments).

Using the tool should help the user by the decision to grow legume crop, with a clear idea of the way
to proceed in his or her situation.

': Tool pathway for a wide range of users’ profiles

® |
| do NOT know legumes
OR | have some —)
reluctancy
YES, | have questions
and wish to know more )
| know AND | wish to £ Module Which crop(s) according to pedoclimatic context
estimate the candidate — )_/ Module What benefit(s) for what problem(s)
species and systems in A Module Which market(s) and which value chain(s)
my situation y )
y N
y D
I wish to be further 5 — .
supported Tt la el — / Module HO\Qf to be supported with field expertise

expertise and tools

1 DO GROW my legume crop(s)

= in a way relevant to my own situation
H [ (climate, soils, cropping systems, priorities)

Figure 4. General pathway of the user in the LegBox, adapted to several user’ profile for accessing information
into six thematic modules.

LegBox is a DSS with 6 modules (figure 5), addressing 6 types of questions:

e The first module aims to get rid of preconceived ideas, by sharing updated knowledge and
farmers’ testimonies;

e The next module, in order to better understand the economic benefits of inserting a new
legume crop in a given rotation;

¢ Two other modules will help to choose within the range of possibilities for the user’s specific
situation: Which crops according to soils and climates? And which benefits

e Another module to inform the main existing outlets and markets for these crops

e The latest module to access to further local support (contacts documents or tools)

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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For some modules, the user is invited to fill some information on his/her context: for example,
information about location and soils, size and mode of production, etc and also more details if legumes

are already present in the cropping systems.

The six modules could be reached and run independently but they can also be undertaken one after
the others and sometimes using the outputs from one module to support the results of other module.

Legumes in my rotations ?

LEG-Box

Let's get rid of Which economic
preconcelved ideas interest(s)

Which crop(s) Which benefit(s)
according to soils & according to my
climates situation priorities

Which outlet{s) and How to be supported

which added value with field expertise

Customisation

Figure 5. Home page of LEGBOX.

4.2. Module 1 — Let's get rid of preconceived ideas

A series of information is displayed for sharing up-dated information related to cultivation uses and
management of grain legumes through two types of format:

- A quiz with a series of questions to test the user knowledge, with the results developed with
explanation about the answers, both for each grain legume crop and for legume-based
cropping system: for each, 5 to 6 questions “True or False”, 3 to 5 “Do you know that ..?” and
“The technical management in 3 key points”.

- Aset of testimonies: either through videos or through page format about the farms using grain
legumes with success or with some difficulties. This includes the set of technical leaflets issued
from some farmers of the On-farm-Networks of LegValue.

Let's get rid of . "
preconceived 10 Up-date information

ideas '.

Legume crops have progressed ! Example

Get the full truth on grain legumes ! .About peas:
= What o mess to harvest |
* Recent varieties have fower

1
P ¥ Test your know[edge . yields than previous varieties !
' True or false ? Do you know ? Ten questions to start with | « This crop is impossible to

.. about : gorw because of
*  Grain legumes as crop and products aphanomyces

= Current major stakes for agriculture * [Peos have now outiets !
= Peg, not a good margin !

¥ ¥ Look at testimonies of farmers about their
as*n experiences with legumes (success or failure)

m FOVALLE

Figure 6. Structure of the module Lets’ get rid of preconceived ideas.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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4.3. Module 2 — What economic benefits?

This module aims to share this new paradigm: the real economic value of legume crop is much more
than its single crop margin (figure7).

The module home page gives access to illustrations of such economics-based information, for example,
illustration on the statement that the real value of pea crop is at least 35% higher than what is usually
defined as crop margin “Yield x Price”. Indeed, the presence of a legume crop has both effects on the
level of production of the following crops and is also linked to positive externalities. The set of
ecosystem services delivered by the legume-based cropping systems are key components of the real
value of legume cultivation. The way to get the additional value in addition to the “Yield x Price” level
is dependant of the expression of the maximum level of each service and of the recognition of the
societal or environmental services which needs to get also an economic value.

2nd Module — Which economic value? 4 new paradigm

VALUE
The economic advantage of peais much more than the single margin !
Why ? l « >35% more is the minimum
B value part which is not
affected to pea today

A set of ecosystemic services

v Effects on crop production How to get it?
v’ Positive externalities |

v Know the major determinants of the services
v Know how to favour them in agricultural conditions
v Value the efforts towards the value chain and the society

BN Terres
B Inovia

Figure 7. The new paradigm to be illustrated in the content of the economics module.

The module home page offers four entries to the user to get different types of data (figure 8) on:
e Statistics on performances of past regional cropping systems according to their crop
successions
e Possible optimised cropping systems with legumes compared with regional references
e Alternatives of the user’s cropping system
e Comparison of the own farm uses compared with selling grains on the market.

Which
economic Module entry page

interest(s)

e Informations, illustrations, such as :

D k h 1 + The economic interest of a grain legume cropis 35% to 60% higher than its sole margin ?
0 you know that .. ¥ still 1 ever 5 hectares of wheat fol :

cropthan cereals ismuch bettarboth for

¥ Which kind of supports/ subsidies fo

Data ? choose the type of anal);sis you wish and then click on the region of interest

7
7

P4
Four ENTRIES :

D 1. Statistics = with vs. without with the recent reality per region Mabor crmp dequensas i e rapln ekl

composed with
B cereals

|:| 2. Optimised cropping systems = with (alternative system)
s

L malze
withaut {dominant system)

B industrialcrops
| grainlegumes [PF, Lu, Le, Pch)
sunflower
lucerne or clover
1 M temparary pastures
S i ather types
[] 4. should I sell grains or should | keep them for my animals? W foueerleqViine 715w But

VALUE
m VALUE

Figure 8. Example of output screen for module on economic interest — Case of statistic on regional farmers’
cropping systems.

[] 3. My own cropping systems
. Customisation
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under grant agreement N°727672
11



GVALUE

After having chosen one type of analysis (among the four) and one region (on the map), the tool shows
the comparison between the current dominant system without legume and the alternative system
with legume crops, with both a graph on the rotational performances of the two systems and a graph
on the real value of the considered legume crop.

Explanation on the sources of the data used can be reached and if it also possible to enter the user’s
figures for some variables involved in the economic calculation for getting a presentation of the news
calculation.

Figures 9, 10 and 11 show three examples of outputs when the user has chosen the region “Burgundy”
and two possible types of analyses (Statistics or Optimised cropping systems).

Which Level 1 - Statistics
economic Region : Burgundy
interest(s)

Comparison of systems with grain legumes with :

Cropping system {C5] with OSR end Wheat List with 5 lines maximum:
5 WITH maize

©3 WITH Inclustrial crops
C5 WATH sunfiower

in defowlt case: « Cropping system with OSR ond Cereals »

5 WITH Tempevary pesties

Region: Burgundy
Average input gains in cropping systems with
observed practices reported by farmers in 2017:

Major cropsequences in the region,
mainly composed with :

W sereals Applied N dose =-15%
maize
B oot o e e e Mty haan)
W sunflower Pressure in herbicides = -20%

luceme or clover
B temporary pastures
ather types

(xx vs xx/hafan)
Other available information

Sowrce ! Legholue T1.3
[Eurapean project 2017-2022)

o

H VALUE

Figure 9. Example of input screen for module on economic interest — Case of optimised cropping systems.

Which Level 2 — Optimised cropping systems
economic Region : Burgundy

interest(s)

Comparison of the regional cropping systems and possible alternatives with grain legumes
Tick the line of your choice :
Cropping system Soil Irrigation Specific area
QilseedRape-Wheat-Barley intermediary No Highland
¥ QilseedRape-Wheat-Barley intermediary No Highland

QilseedRape-Wheat-Barley deep No Dijon lowland
OSR-Wheat-Wheat-Barley  intermediary No Highland
Sunflower-Wheat-OSR-Wheat deep No Dijon lowland
Maize-Wheat-O5R-Wheat  intermediary No Auxois, Bresse
Maize-Maize deep No Val de sadne
Display of
olternatives

[Case studies of cropping systems@iPossibles alternatives avec LAG|Context (soils, irrigation or not, terroir

OilSeedRape-Wheat-Barley OSR-Wheat-Pea-Wheat intermediary Mo Highland
OilseedRape-Wheat-Barley OSR-Wheat-Lentil-Wheat intermediary Mo Highland

m VALUE

Figure 10. Example of input screen for module on economic interest — Case of optimised cropping systems.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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wh iCh (Chaoice amang 4 types of analysis x among the regions)

: Entrance 2 — Optimised cropping systems An exa mple of module outputs
ECONOMIC  Region — Burgundy (France)
interest(s) Comparison between a dominant regional cropping system
and some alternatives with legume crops
Rotation performances (annual average) Legume crop full value
+46€/hafyear  +58 €/ha/year {t/ha)
Raw rotation 802 814
margin 756
@halvesrs | = ]
= = =
Barlwy B !
— Pea margin Lentil margin—_
CS-Refl CS_LEG1 CS_LEG2 5 LE
Current dominant eropping " Two aiternative chobsen . :n‘C:,___LI:Gl k In C5_LEGZ ) i
system in Burgundy among a series of proposals en the ecosystemic benefils ore allocated to the

legume crop volue rolational effects + environmental
services aa r"?l.'(-'[! fher=at o /

+ Options:
- The user con madify ; grain price, nitrogen unit price, pre-
D To adapt some Vﬂr.fabfes ? crop effect of fegume aver next crop, carbon pricing, ete

— 4 Calcuigtion of the on-farm use of fabo bean for enimals (from
“ Lz u Se".fﬂg or Oﬂ-fﬂfm use? crop harvest to finished compound feed) versus market prices
FGVALUE

Figure 11. Example of output screen for module on economic interest — Case of optimised cropping systems.

The fourth entry is devoted to the farmer who has also animal productions and who is wondering
about the comparative interest in using the grains as on-farm feed materials and in selling them on the
market.

The calculation proposed enables the user to estimate the respective costs to get the difference of the
two situations (figure 12 below). The details of the calculation are described in LegValue Deliverable
D3.4 “Calculation tool for farmers”.

Which Entry 4 — Should [ sell grains or should | keep them for my animals?
economic "eg/on—NRW [Germany) Example of outputs

inte rest[ 5} Example based upon:
Data of o farmer in NRW {Germany)
Charges and prices = average between 2007-2018

Profit margin of faba bean selling Fodder value on the farm
Costs and benefits including production ecosystems Costs and benefits for internal use of faba bean,
services and based upon the selling at market price from crop harvest to finished compound feed

transaction costs for the processing & tianspart] 1

B
mmE

[T

jmﬂnm {production costs of the finol product + ===
Tolarbe e e T o T
R

= a difference of 40 €/t

With explanation of this difference

These related calculation modelfs can be used crop-and
= farm- specific for individual support

Figure 12. Example of output screen for module on economic interest — Case of uses comparison.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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4.4. Customisation entry

The user can enter the specific situation in order to get more customised outputs. The first version of
the tool should at least enable to take into account the climatic and soils context of a given farm as
well as the related legume cultivation history. A long-term objective of the tool is to give the possibility
to enter the full details of the current cropping systems to analyse possible alternatives with legume-
base systems in the specific situation with the range of criteria (economic, agronomic, environmental
and societal issues).

The concept below gives the customisation related to the minimum level of information of the user’s
situation at the field level (figure 13), information which can be duplicated for several field situations.

’ Which crop(s) Which benefit(s)
-BOX accordingto soils — according to my
and climates situation priorities
Form to be filled
by the user

| indicate my own context

Name: ... Email ...
Location : ...
Arable area: .. ha
Type of soils: fist of 10 types of sails + characteristics (presence of stones, soil depth, waterlogging)
Farm context __J Historyof the plot : Nb of pea crog in the last 15 years and before
Irrigation: Yes/No
Mode of production : list to ticked
Type of farm ;...
Main priority of my concerns: list with 2 priorities to be ticked among 8 items
L. Major crops: list to be ticked

[ 1 do grow legumes: Yes/No

If yes: Species: ........... Total area in harvested (grain) legume : .....

If yes: Main outlet (eptional) : human nutrition/ animal nutrition / Don't know

| /fves: harvest beneficer (aptional): collecting company, directly to the industrialist, storage for on-farm uses.

If there are already
grain legumes —

H VALUE

Figure 13. Screen of user’s information about the farm context for more details in Modules about crop feasibility

and about benefits

4.5. Module 3 — Which crop(s) according to the pedoclimatic context

This section aims to indicate the legume species candidates for the user’s situation in term of climatic
and soil contexts and to indicate the expected yield to be expected.

According to the information given by the user, the tool will characterize the technical feasibility, for
each grain legume, sorting out the candidate legume crops on the basis of their pedo-climatic
feasibility.

A first sorting criteria is linked to the soil type and other criteria (history of the plot and irrigation). A
second level of criteria sorting is linked to the basis of agro-climatic calculations (sensitivity of crops to
different limiting factors of climatic origin acting at different stages of the crop).

The main output page of this module is presented in the figure 14. Two levels by indicating the list of
possible crops, possible but more or less risky or not recommended. An expected yield level in the
given situation will also be proposed, based on results already acquired in the same geographical
context and soil type and for an advised sowing date. A median yield will be indicated as well as a

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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rather low value (linked to non-optimal conditions) and a rather high value (close to optimal
conditions).

Which crop(s)

according to soils Example of outputs in a given situation
and climates

Climatic and soil feasibility + Expected yield

Agro-climatic feasibility Rermnarks Potential Yield {t/ha) +Which
Interrrediary value (elick on the figure to additional
see the Jow and high valugs) benefits?
Soybean —--- 3.5 ( Maturity Group : 000) Click here
Winter pea | [ e o 5.0
Spring pea - - -- Risk of Aphanomyces euteiches '
Winter faba bean - -- Rizk of late frost 5.0
Spring faba bean [y e I 45
Winter Lupin g I I 30
Spring Lupin
pring tup _--- 2.0 A Ranking of the advice for pour
Chickpea T situation over the range of colors.
--—- Risk of rainfall at harvest 1.8
- Possible

- Possible with moderate risks
I Possible but very risky
Il ot recommended

Lentil ---- Risk of Aphanomyces euteiches

™ Go over the sign to look at -
“the limiting factors for each
o species and their hierarchy

o

m VALUE

Figure 14. Example of output screen for module on crop feasibility.

When the user will go over the sign indicating the level of feasibility, information on the limiting factors
and their relative ranking will be explained in a new screen in order to share information with farmers
and advisors. Indeed the purpose is to contribute to provide a better understanding of the major
constraints so that the farmer can adapt this information to the specific context in order to take the
relevant decisions with all the local farm information and experiences.

4.6. Module 4 — What benefit(s) for what problem(s)

This section aims to support farmers to choose the candidate species not only upon technical
feasibility, but also upon the cropping systems and the priorities in terms of production constraints or
objectives. It should also help to design their system in order to benefit as far as possible from the
services provided by the presence of legumes: better soil fertility, lower inputs (nitrogen or crop
pesticides), lower greenhouse gas emissions, or better harvest quality of the cereals in the rotation,
etc.

The home page is illustrated in the figure 15.

The first part of this module (“What?”) will enable to share the information and current knowledge on
the key stakes related to agriculture and the key services that are delivered by legume presence in the
cropping systems. This include one page per stake and one page per service where the description and
values on legume services are displayed and where the multifunctional profiles of the different legume
species are shared.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
15



R
®
®

®
o

(4
o
)

| EGVALUE

Which benefit(s)
according to my

To link farmers’ issues with potential services

situation priorities

AWhat ? information and key figures

= Which socio-economic stakes related to cropping production ? F %

*  Which benefits could | get from the presence of legume in my production system ?

OHow inserting legumes could meet to MY own concerns and priorites ?

Overcome pest or

Answer to a local
disease concerns

outiet

Be paid for my
enviranmental friendly
practices (climate,
blodiversity, water, air}

=> A poge per stake

=> A page per service

animals

Better valorise
animal manure or
other residual N
matters

=> Recommendations & expected benefits
(classes per legume crop and situation, for each priority)
With a FILTER IF the species candidates have olready been identified

.n

m FOVALUE

Figure 15. Screen of module home page “Which benefits according to my situation priorities”.

The second part of the module (“How”) aims to display the information on the service values and on

the conception of legume-based systems according to major priorities of the farmer (production
constraints and objectives).

Here the tool will identify the key issues of the legume-based cropping systems which are coherent
with these priorities and according to the most relevant GL candidate (identified by the crop feasibility
module) and to the major non-legume crops in place, some recommendations will be provided for
designing the relevant cropping systems (figures 16 and 17).

4th Module - To filter according to services in user’s case

Intermediary results = recommandations
To be preferred (levers) To be avoided (risks)

Selection according to user’s case

* First key challenge
* Second key challenge
* Third key challenge

GL candidate 1
GL candidate 2

v Legume species and why

. GL candidate 3 Ecosystem v Components of RELEVANT cropping systems
Mo teg = Gl candidate 4 Services - Mode of insertion in cropping system : menespecific;
Fulices mpf T GL candidate 5 References Cropasiociatios, Clves plants fof "’::":i‘;_'f"“f:”"’ chtiod,
cropping systems) = Immoppquod with the relevant management
- - Type of non legume crop : befors, sfter or assoeioted
Versionl
v
ES refarancetable Classes of services to be expected
- Case of France
Pre-crop effects | | Rotational effects | Soil fertility | Climate & health |
+/- Yield | | +/~ Dose N requirement | +- soil fine texture || +/~ GHG |

+- N absorption efficiency | +/- Weed pressure | +/- soil biological +- acidification (air or nature) |

+/- Grain protein content | dehviey +/~ nitrate leaching

+/- Disease pressure |
T ‘J +- Grain mycotoxin content | +/- Pest pressure
- er Sources | Dote & expertises, odapted to France fLitterrature, LegWlue, Alter N, INRA, Terres Inovia..)
-
ey

i In-:lwcn

Figure 16. Objectives of the module “Which benefits according to my priorities?”

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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Which benefit(s)

accordingtomy  Par priority: benefits and risks to expect in my situation
situation priorities

Reminder: My situation : priorities & candidate species

1. Key determinants per priority, with the related effects of inserting grain legumes

2. Service per grain legume : a table with level of classes for to be expected

For services of the
following categories @

Provisionning

‘ Pre-crop effects | | Rotational effects | Soil fertility | | Climate & health

Sources of data in VI : Data & expertises, odapted to the country (Litterrature, LegValue, Regionol sources]

3. Recommandations of the cropping system elements to be fostered or to avoided :

Cases of risks of levers for enhancing the benefits :

¥ Mode of insertion : monospecific crops or crops in association, non harvested cover
species (intercrop period, associated to harvested crops, long term cover plants, etc.)

¥ Type on non legume crop (before or after)

v Management of intecropping period (before or after)

H VALUE

Figure 17. Components of the outputs in the module 4 (Benefits).

The display of the service values (data or classes) should be based upon the LegValue data bases (Task
1.1 services database, T2.2 Potential yields data bases, T1.3 EU cropping systems data bases and
scenarios) or any more specific national or regional data bases which can be available and more
detailed for the regional context.

For the French case study, the French partners are mobilising relevant data bases to set classes for
each service of interest (for both the farmer and the society), with both literature and experiment data
as well as field expertise.

4.7. Module 5 — Which market(s) and which value chain(s)

The module aims to deliver information for knowing better the markets for grain legumes in a given
country (outlets, quality requirements and related market prices) as well as to be able to target
relevant existing value chains and to negotiate with partners in a win-win contract.

ted with Home page (ciick on pictures)

Soya é,?k Faba bean
S, - g <

2 oo @
@ Which outlets

for my crops?
Chickpea lupin

Lentil g
& e ©

Figure 18. Home page of module 5 (outlets).

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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The module home page is organised per grain legumes and gives access to full description of the
markets and related conditions as well as links to get further information at local or national level. The
illustrations in the figures 19 and 20 are based upon the French case study.

In addition, access to overview on UE and international exchanges and markets will be included as well

as links to the databases and reports from workpackage 3, especially the LegValue Deliverable D3.1
(Report on legume markets in the EU).

The pea market in France

Peas have several outlets. They are used in animal feed [own consumption, industrial feed manufacture) and in human food

(manufacture of food ingredients, split peas) in France. Part of the production is exported. Read more... @ introduction sentence

RN ot it cownns || R | e
s o | Eotee | i
wwr | ot
wwr | 7 p—

(@) summary table
e > —
3 s
i
P
. [EP— - bl
i
v B0
350001 '] p o i=duhsn i T

Source : Tarres Univia dapeés FrancefgriMer, Eurostat et

To go deeper:

4 a dles prixde marchds das oléagineux o1 protagineus Tarmes Univia)
Dbsermtaire frimestrizl des prie peyés aus praducters (FranceAgritter)

“Note trimestrielle d'actusalltés Economeiss sur ies protdegmens Terres Univial
-Himciseil Stati: da jantes riches e protéines (Termes Unia)
~Oiyser 1 des graines de poie (Tes Terras oy

Etude:
“Etwde d

@ complementary information (sources)

| zacdendum tachnigue a* vi des contrats Incogran | More information when the user
déf bes o5 de qualité iris maves ﬂ?f mouse aver

con eatation animale
 hum . Breines
dassdn/l est rédgd ot dictribud par
b= Syneicat de Parts du Commerce et des Indusiries

i s Gaaine
Volume Tr::rlll:etthgiﬁ - ntrat of Pice paid to Wapiat
Outlet Grain quality\ flc the producer price

e tahle

(z019/20) | (2017/18- Sroduction
harvest2018) | (2019/20
2019/20) (aivast2033]| (2010/0)

Feed materials for animals

3 ) \ T e Cortre lretagne
1 240 D00 1 Technical addendum / - 30 €1 (mjorations mensueties
oy P rchizes|
- = w 189 €
Food and non fond i = echnical addencum o#

- _recommands wariantsabol
ingrediants {France) + specific quality criteria SEOMANE | (prix variant selof

| L'addendum technigue n* Vill bisdes contrats

~suchécl

splitting process human 15000 N Technical addendum -"d“* Incograln efnt les narmes de qualié pour la
recammands = 2 th bt
consumpticn France) - swciﬁicqmitmi»g,i;ﬂ T o ation du poisen alimentztion
Y =~ ité 14 ¥, inauretés 2 %, mraines
Export feed uses 4 \\ b e =
[neighbouring countries) aa e
2300001 aligue 0 VIl s des contrats i
a jes narmes de qualité pour la i . 1
Export of food and non Techy s e sl station salon les exigences des achateurs
food ingredients (Belgium| Sy e+ humil it 14 5%, impurecds 3%, femzmpb o ches mralres (Bols Jaunel,

absence de gluten, #tc.|.

Export human o e chvickol
consumption{nan EU 350001 N at o rigs des 7 3 . :
i +5petl oucomplété per des normes contractuslis, Prixrendy Rouen {hors
countries) =

asselon les axigenres des mansuslies)

£ | acheteurs (anemales : nam de 12 varises, couleur L
{ i graines [pois vert), calfine des graines, etc.)
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Figure 20. Details of the market table of the module 5 (outlets).

4.8. Module 6 — How to be supported with field expertise

This section will enable to provide national or regional resources of interest which could facilitate the
user to implement the development of legume-based cropping systems relevant for her or his
situation: contacts and technical resources (including guides for crop cultivation or tactic tools) with
information about on-going activities and related links. The international activities and tools relevant
to enlarge the content of the LegBox is also included (see 3.6).

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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The proposed screens to structure the information are illustrated in figures below.

How to be

supported with Local contacts and complementary ressources

field expertise
1. Contacts nearby
- Experts (national or local levels)
- Regional advisors
- Existing famers’ groups in my area
- On-going territorial projects

2. Access to documentation:
- Technical guides : per species or practices or themes
- Peer-to-peer forum and other advisory sources
- Tactic decision support tools available at the national level

3. Links to ressources at the European scale  Click here ta read more

VALUE

Figure 21. Home page of the module 6 for contacts and resources.

How to be

supported with  Contacts and complementary ressources

field expertise
P 3. Links to ressources at the European level

Which tools for which use ? to About crop mixture ? .
choose the relevant tools among the e e

ovalable tessyrees « DIVERSiplotter - a sorting tool to
L find relevant data from trials results on DIVERSiplotter

Erarnad v o T crop mixtures (results from EU project S e
3 . L y vk
= W = « Diversify » trials and 160 SEGES trials} oy RIS o=
[
3 e - fried
* CropMixer — search tool that will allow | [ §rors
gy~ you to interrogate the intercropping {"plant
. team’) datasets produced and collated by the
- sl DIVERSIfy project
Other scales : * InterPLAY - aserious game for
G " : i
Decision makers or territory level farmers’ animation to make farmers . jtmterplay CCNETE OVENViEW ?;5*_"."‘
VRAI — a path finder to assess the agri-food thinking about mixtures of crops ~ “wm

chain sustainability through legumes = A
su'so' ItV through legd SYSTEMICS — Designing intercrop for ®
iver - Assessment of agri-food chain ecosystem services

sustainability through diversification of J =
cropping systems = -
x

VALUE

Figure 22. Details about the access to European resources in Module 6.
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5. Conclusions

The LegValue Decision-support system is the transnational concept, called LegBox (Schneider et al.
2021), focused on the first version upon the inclusion of grain legumes in cropping systems (adding
new species or enlarging the surfaces). The main objective of LegBox is to share knowledge on legume-
based cropping systems with farmers and advisors (and any other stakeholder): by raising awareness
among people who have little or no knowledge of these crops, by sharing the indirect benefits from
the ecosystem services they provide, by providing recommendations according to the user's soil-
climate or socio-economic context, so that the farmer can adapt this information to his/her own
situation.

LegBox still needs to be adapted to the national or regional context in order to cover the different
agricultural conditions in European countries. This will also ensure its integration into the local advisory
ecosystem to reach farmers and advisors effectively.

The design of the LegBox should be continued in order to complement and improve it, by:

e enlarging (i) the scope for the type of legumes to be included and (ii) the diversity of systems
to be considered,

e going deeper in each module information and functions

* targeting a more precise customisation

e adapting it with more regional data.

In addition, the enrichment of knowledge from both R&D activities (up-dated knowledge and
references) and field and farmers experience (issued from regional activities or feedback through the
tool uses) should enable to feed more information and decision rules in the tool (limiting factors,
economic data, characterisation of the different services and related benefits, etc.)

LegBox is indeed a tool OPEN for collaborations in order to enrich and disseminate legume-based
information for agricultural transition.
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6.2. Results from the 2019 brainstorming among LegValue partners

Brainstorming results for the major outputs that DSS functions should provide. LegValue T1.4&T3.4 — Internal pre-test — GM in Soest, June 2019.

My objectiyWhat the DSS functions could provide to me UK Portugal | Lithuania Italy Germany Latvia France sw Denmark NL TOTAL
Define my s{| can estimate the potential for growing legume crops in my supply area 14%, 0%, 20%, 20% 23%, 33%) 7%, 0%, 25%) 25% 18%
Define my s{| can estimate the interest for developping legume crops on my supply 3 21% 25%) 20%, 7%, 0% 33%) 0% 25% 50%) 0%) 0%
Define my s{l can estimate the economic interest for developping robust legume-bas 0% 0% 0% 0% 8% 0% 4% 0% 0% 0% 25%
Levers to reql have information about the levers to get low N losses with legume-bas 7% 25%) 20%)| 20%) 15%) 0% 11%) 0% 0% 25%) 4%
Levers to reql can find knowledge about nitrogen dynamics related to legume-based 29% 0%, 0%, 20% 38%) 0%, 22% 0%, 0% 25%| 10%
Sustainabilitl| can estimate the possible price difference | need to forecasted to convi 0%, 0%, 0%, 7%, 8% 0%, 30% 25% 0% 0%, 30%
Sustainabilitf| can identify an entity able to estimate the ES linked to the developpem| 14%) 25%) 40%| 7% 0% 33%| 4% 25%) 0% 0% 6%
Sharing with|I can identify entity to accompany the possible developpement of my legd 14%)| 25%) 0% 20%| 8% 0% 22%) 25%) 25%) 25%) 7%
Sharing withl TOTAL answers 13 2 3 15 10 0 19 3 3 3 71(Nb
Define my s{| have tools for choosing the best legume species for my own objectives 0% 0% 33% 13%| 18%) 0% 0% 0% 0% 8%
Define my s{! have tools for choosing the best legume-based cropping systems for m 20%) 100% 33%) 27%) 36%)| 47%)| 33%) 33%) 33%| 35%|
Define my sfil know better understand why | should take into account the major envir 20% 0%, 0%, 0% 0%, 0% 33% 0%, 0%, 5%

| get explanations of opportunities for being an actor of the Climate Cha 0% 0%, 0% 7%, 0%, 0% 0% 33% 0% 3%

| get explanations of opportunities for getting added value of ES from le 40%| 0% 0% 20% 9% 24%) 0% 0% 0% 18%)
Define my s'll get explanations of opportunities for getting added value of ES from le, 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Define my sf| can know the nutritional values of the legume crops for feeding animal 10%, 0%, 0%, 7% 27% 12% 0% 33% 67%) 15%
Define my s{! get information about the major PAC regulations possibly related to leg| 10%) 0%) 33%) 27% 9%) 18%) 33% 0%) 0%) 17%)
Define my st{TOTAL answers 10 1 3 15 8 0 17 3 3 3 66|Nb
Economicev]l get assess the higher benefits for the performances stability for my cro 0% 0%, 0%, 13%, 10%, 33% 6%, 0%, 0%, 0%, 6%
Economic eVl get the value of the gross margin of the legume crop according my costs| 35% 0%, 33% 25% 10%, 0%, 0%, 33% 0%, 25% 18%)
Economic eV can calculate easily the transaction costs (transport & logistics) related tf 6% 25%) 0% 0% 10%) 33%| 0% 0% 0% 0% 5%
EconomiceV|l can include the initial investments needed to get the know-how for leg| 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Economicev]l get the value of the gross margin of the legume crop taking into accoun 29% 25%, 33% 0% 10%, 33% 0% 0% 0%, 0%, 11%
Economic eVl get the value of the gross margin of the legume crop taking into accoun 18%) 50%) 0%, 25% 40% 0%, 22% 33% 50%) 0%, 24%
Economic eV]| get the pluriannual gross margin to assess the legume-based cropping s| 0% 0% 33% 19%| 0% 0% 33%| 33%| 0% 25%) 15%
Economic eV]| can estimate the value of the own-farm use of my legume crop 12%) 0% 0% 19%| 20%)| 0% 39%| 0% 50%)| 50%| 21%|
Economic ev{TOTAL answers 17 4 B 16 7| 3 18 3 2 4 80|Nb
Assess possi|l am informed about the expected values for external-farm ES for a speci 20% 50% 50% 44%| 80%| 100%| 20%| 50%| 0% 35%|
Assess possi|| can assess the possible external services linked to my legume-based cr¢ 10%| 0% 50%) 22%) 0% 0% 20%) 0% 0% 14%)
Assess possill can estimate the total ES value provided by my legume-based crop syst: 60%| 50%)| 0% 22%) 20%)| 0% 60%| 50%| 100% 47%)|
Assess possi| | can assess the interest to join an initiative for accessing to carbon markd 10%, 0%, 0%, 11%, 0%, 0%, 0%, 0%, 0%, 4%
Assess possil TOTAL answers 10 2 2 9 3 1 15 2 0 3 49|Nb
Enhance tec]l have access to recommendations for the best cultivars of specific legun| 33%| 25% 40%| 45%| 0% 33% 17% 33%| 33% 0% 26%|
Enhance tecl|l have access to crop management guide on a legume species of my inter| 25%) 25%) 20%) 9% 33% 0% 28%) 33%| 33% 33% 24%|
Enhance tecll get assess the higher possible yield of legume species in my context 17%) 25%) 20%)| 9% 67%| 33%) 0% 0% 0% 0% 15%|
Enhance tec}| can find technical management guide for a legume-based crop system 25% 25%) 20%, 36% 0%, 33%) 56% 33% 33%) 67% 35%
Enhance tec| TOTAL answers 12 4 5 11 4 3 18 3 3 3 68(Nb
Crop system|l have access to data quantifying the differences in crop system robustne 0% 0%, 0%, 0% 0%, 0%, 0% 0% 0%, 0% 0%
Crop system|l can quantify the pre-crop effect of legume and adapt the technical man: 14%) 0% 20%) 20%) 23%) 33%| 7% 0% 25%) 25%) 15%)
Crop system|l can know how to insert legumes in cropping systems for sustainable m: 21% 25%) 20%, 7%, 0%, 33%) 0% 25% 50%) 0% 11%
Crop system|l am informed about the expected values for on-farm ES related to a spe 0%, 0%, 0%, 0%, 8% 0%, 4% 0%, 0%, 0%, 2%
Crop system|l am informed about the expected values for on-farm ES related to a legy 7% 25%) 20%)| 20%) 15%) 0% 11%| 0% 0% 25%) 13%|
Crop systemll am informed about the expected values for on-farm ES related to a leg 29% 0%, 0%, 20% 38%) 0%, 22% 0%, 0%, 25% 20%
Crop systeml|| can access to some examples of legume-based systems tested or concel 0%, 0%, 0%, 7%, 8%) 0%, 30% 25% 0%, 0%, 12%
Crop system|| can access to data from experimental crop systems with legumes (multi 14%)| 25%) 40%| 7% 0% 33%) 4% 25%) 0% 0% 10%|
Crop system|l can share my experience of legume-based cropping system with other f| 14%) 25%) 0% 20%) 8% 0% 22%) 25%) 25%) 25%) 17%)
Crop system|TOTAL answers 14 4 5 15 10 3 27| 4 4 4 93|Nb
Sharing with{I can understand better key legume specific process (legume nodulation 10%| 0% 0% 11%| 11%) 0% 0% 0% 0% 50%| 8%
Sharing with|| can contact a local advisor for being accompagny during crop campaign 10%, 50%) 0%, 22% 56%) 33%) 30% 50% 50%) 0%, 28%
Sharing with|| can get the contact of a regional advisor (or technical web site) 30% 0%, 25%, 11%, 22%, 33%) 0%, 0% 0%, 0%, 15%
Sharing with{| can join a group of farmers interested in legumes 30%) 50%)| 25%) 11%) 11%) 0% 10%| 50%| 0% 0% 17%)|
Sharing with{| can hear about legume eperience from other farmer (a species or legun] 10%, 0%, 25%) 33% 0%, 33%) 30% 0%, 50%) 50% 21%
Sharing with{| can share my expertise (or data) about : growing a legume crop/ legum 0%, 0%, 0%, 11%, 0%, 0%, 0%, 0%, 0%, 0%, 2%
Sharing with{I can share the situation during the growing campaign to share infor_rim 10%) 0% 25%) 0% 0% 0% 30%) 0% 0% 0% 9%|
Sharing with TOTAL answers I 10 2 4 9 6 3 10 2 2 2 53|Nb
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6.3. Specification for numerical development

The specification details are being written in French for numerical development by Terres Inovia for
the French tool called “Atout(s)LEG”.

Three of the six modules are based upon information shown according to the user’s wishes or with
simple results displayed according to the entry of the user :

¢ Module 1 - Let's get rid of preconceived ideas
¢ Module 5 — Which market(s) and which value chain(s)
¢ Module 6 - How to be supported with field expertise

The three other modules are more interactive modules possibly using the user’s data for calculation
and choice:

¢ Module 2 - What economic benefits?
e Module 3 — Which crop(s) according to the pedoclimatic context
e Module 4 — What benefit(s) for what problem(s)

Further information and documents can be shared upon request to Terres Inovia.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement N°727672
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