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Introduction

Diversification: a key lever for sustainability of farming
systems (Bommarco et al. 2013 TREE)

Still a lack of knowledge on synergies and trade-offs
between sustainability themes

Need of sustainability assessment

... to avoid that “a solution generates new problems”
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H2020 project DiverIMPACTS (2017-2022)

 to promote diversification through rotation, intercropping, multiple
cropping, etc.
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Overview of the project Diverlmpacts
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Figure 1. Operational structure of DiverIMPACTS



Aim of the WP4

Analytical framework of indicators

sensitive to crop diversification

able to evaluate potential synergies and trade-offs at different
scales

Evaluation of the sustainability performance of the
diversified agricultural strategies

in 25 Case Studies (CSs) located across Europe

at different spatial scales (field, groups of fields, farm,
territory).
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MGthOdOlog (implementing multi-actor approach)
0

Integration of top-down (scientific community) and bottom-up (actors involved in the
five clusters of Case Studies) approaches
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Results The DiverIMPACTS framework

o (3
Dimension - 29 indicators -
N. Criteria ID Indicators Spatial
8 E Scale
CO n Economic dimension
1 Productivity 1.1 Energet1§ yield (EY)A cs
nv 1.2 |Land Equivalent Ratio (LER) F
. 2 Stability of production 2.1 |Yield Coefficient of Variation (YCV) F/CS
2 SOC'I al 3 Profitability 3.1 |Average gross or semi net margin at rotation level (RGM or RSNM) CS
D d t L
4 . ependency on externa 4.1 |Total input/turnover (DEI) (&
inputs
bquired by the sector/market (PSQ) (&

Spatial scale e e
1 Field (F) —
12 Cropping System (CS) )
Farm (FM) ) -
Supply Chain (SC) KT
FM/Territory (T) “| Three pragmatic approaches for
F/CS feasibility
CS/FM — use of literature values for data that
CS/FM/T are not available (e.g., energetic
Temporal scale CS/FM . contents of crop yields);
— Length of the rotation, or f — use of indirect indicators or proxy-
— Multiannual = indicators (e.g., C input as a proxy
16 [GHG beaee o ewesmeae  Of SOC content);

16.4
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Indicators- CS Relevance (8 CSs out of 25)
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H. Criteria Indicators Relevance
1 Productivity Encrgetic yicld [E) TH=
Land Equivalznt Ratiz [LER] L] | e
2 Zkakility of produstion Vield Cocfficient of Wariakion V5] S8
1 Frofitatilicy Average gross of semi nek margin at rotakion level [RGR or BEMR) S8
1 Dependencyoncxkernalinputr Total inputturncver [DEN TH
5 Frodust quality Froduct standard quality required by the sectorfmarket [PEE) 53z
K Localwalariration Zhart food supply chain and lacal distribution [PEC) L1 b
Zupplicricustomer contribution ta profitability [2CCP) E3=
Crop Diversity Index (SO0 1005
# Ecorpreemflandreape Diverriky % Zemi Matural Habitat [%2MH) 2R
% Ecalogical Focus Area [XEFA) 13=
Temporal and zpatial Crop-Epecies Richnezz [CER) =
B Crop diverrifization Crop Diversity Index [CON) 53z
% Legume in rotation [LEG) 10003
3 ororic divorsiicatian Crap-cultivar diversity [C20) 533
Mumber of crap in the rokation with cultivar mickurs [CCR) 533
. Soil dcqradation [zompaction, Froportion of crops harvested in wek conditions [MW'HC) U |
crarion) Biare soil during erosion risk period [BE0) TH
1 Zgil qualiky C input during the rokation [ACH) THoc
. Rielative available water remaining [RWAR) E3=
water irrigation system and source [WIEE)] F8=
Zurface nutrient balances [MEAl and PEAL) gg=
* aror quality (nitr o) Biare soil during drainage period [BE0) E3==
Amount of leachable ackive ingredient [Leachil] Fh=
M ator quality (partiside) Amount of active ingredicntz AL L
Amount of valatile active ingredicnkz [Valal] 2R
1 fir quality Amaunt of ackive ingrediznts [BAL) IR
Fineral Nitragen Uze For GHG Balance calculatian [MNUGHG] L1
A& GHEb alamas Mitrowgen Uze Efficiency [MUE] . . TH
Total fuel consumption at farm level For global warming pokential calculation [FEFGHGE) 53z
C input during the rotation [AC]) 53z
Mlineral Mitrogen Uze For fossil energy uze calculation [FRUMNED) E3=
1T Forril snergy and mineral Fure Mineral Phosphorus use [MPL) E3=
Total fuel consumption at farm level For Fossil energy use calculation [FCFRRE) Rz
18 Famerand publiz health Treatmenk frequency index [TFI) B3
1 Farmerr’ quality of life ‘whork owerload [WOL) P




Indicators- CS Difficulties (8 CSs out of 25)
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Criteria Indicators | Difficulties
N Energetic yicld [E] Pl
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GHG balanar
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% Ecolagical Focus Area [XEFA)
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Request of additional specific indicators

Some examples:

auto-consumption for animal production;

profitability at the agro food chain;

proportion of gross margin gained in local value chain;
farmers’ satisfaction of working with diversification
decrease of crop diseases;
autonomy issues regarding the economical dimension

WP4

Minimum list of
Indicators
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Methodological framework for implementation
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Expected results

15t step: Analysis of trade-offs and synergies (non aggregated indicators)

LER
YCV ——REFERENCE SYSTEM
RGM
——DIVERSIFIED SYSTEM
MNUNRIJ _ DEI
FCFNRI . /l PSQ
FCFGHG PSC 2nd step: Global
| B—— multicriteria
N ‘ / ScCP assessment (aggregated
MNUGHG D0 ‘5 cDl indicators)
VolAl %SNH
£\
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Discussion - conclusion

Outcome of project;
An indicator framework for diversified system assessment
A methodological framework for implementation
Ongoing test in CSs of the project

Outlooks

Enhancement of both frameworks from
Feedbacks after 1st round of implementation
Analysis of the results

Assessment at farm level/territory level (Integrated
MAELIA model)

Bottleneck for high diversified farms ?
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