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1 Introduction

Water quality in France is highly degraded, and tnhes improved according to the European Water Fvaorie
Directive. As agriculture has been recognized &ator diffuse water pollution, measures have tatdlen in water
catchment areas, often including a redesign of girmpsystems to efficiently limit nitrate and pegles transfer to
water while keeping an economically powerful agitiene. Such a redesign at a territorial scale misethodological
issues: who should be involved on the design psaes how, to allow a sustainable and long-terrmgbaof local
practices? Which knowledge should be used, in daléake into account the characteristics of tloallgituations? As
the change is thought to last several years, whiokess should we start to favor actors’ learnifg two methods
developed and implemented in six case studies,na®/zed the main characteristics and specificitiea process of
design at territorial scale in order to be effitien

2 Presentation of the two methods of design at tdtorial scale

Two methods aiming at collectively designing crappsystems at territorial scale were developedckoseau, based
on the adaptation to a water catchment area ofnéttbod proposed by Jacqutal. (2011) and Brienon, named after
the place the approach was built (Burgundy, Fra(maXly described in Raviet al.,2015).

The Co-click'eau method includes 6 steps (Giscletrél, 2014): (1) the choice of indicators for the assent of
cropping systems and territory scenarios, (2) ahgtically characterization of the present situatid the area (water
quality issues and current cropping pratices),t(®) building of a grid describing crop*soil*curreanhd alternative
practices combinations, with their main performafgeld, pesticide and N fertilizer use or gazetmsses emissions,
work load, gross or direct margin, ...), (4) the eotlve identification of the main territory objeets and constraints
(e.g. maximum profitability, minimizing pesticides&, a maximum area in organic agriculture), (5) diesign of
scenarios with a mathematical programming modeésfgatg the aims, and the assessment of the varsoesarios
(described as percentages of the cultivated aneaspmnding to each combination of the grid), ajda(discussion on
the results to build the action plan (if the reswlere not satisfactory, a new loop with steps £H8agan). Steps 1, 4, 5
and 6 were realized by a steering committee, inmglhdiverse stakeholders, including consumers, evstieps 2 and 3
were implemented by a technical committee (farmemtgjsors knowing the area).

The Brienon method includes 8 steps: (1) the armlyt the requirements built from interviews withet various
stakeholders in the catchment area, (2) a colledtientification of the targeted aim for the watgmality, with the
steering committee, (3) a diagnosis on the croppygtems in the area, (4) the design of new crapgiystems,
realized by local farmers (5) the assessment ofnthe cropping systems regarding the targeted aivith, adapted
tools, (6) the building of an action plan, aftediacussion of the possible cropping systems taripeimented with the
local farmers, (7) the proposal and discussionhef action plan with the steering committee, (8)ppsal for the
monitoring of the action plan.

3 Results and Discussion

Since 2011-2012, these two methods have been tiesgmveral water catchment areas located in thghiiom part of
France, each measuring between 17 and 47 km?, sadl predominantly for field crop production, winteneat and
rapeseed in particular (see Changteal, 2014). Action plans were validated in each dfsth areas, sometimes
following the actions plans built from our methodsmetimes not. Where the action plans were inwith the one
built thanks to one of the two methods, changerattices has begun to be implemented. In Brienorinktance, the
dynamics is very promising and the monitoring shéttveg the actions and results are in line with whas expected.
From these different experiences, their successegsheir failures, we propose to discuss five ctiaristics of both
methods that seem important to design croppingsystat territorial scale.
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First, both methods involve the various actors eomed by the agriculture in the territory, incluglicitizens, with their
specific aims and values. Rather than building mroon aim to reach, we propose various means t@expind take
into account the diversity of the actors’ targeigree on their assessment criteria, and ident&atiricultural solutions
which respect as much as possible the diverse @Rasgier et al.2015). Keeping the objectives of each stakeholder
helps to alleviate tensions between differing amisi thus facilitating the dialogue between theamtigularly between
farmers, the suppliers and water consumers, adking service. Considering together water qualitg &conomic,
social and environmental performance of agricultpractices in the targets helps at involving theious stakeholders
in the approach.

Second, both methods show that describing and ceaizing the current cropping systems, and thetineted impact
on water quality, is a crucial step before desigmiew cropping systems and territory scenarioss §tep allows the
actors to build a shared vision of this territonddssues, by identifying and sharing the main fizes that prevent to
reach the targeted aims, justifying the need tigdesew cropping systems and territory scenario.

Third, both methods show that a step in sharingrgidic and expert knowledge among actors aboullagricultural
conditions, and about innovative practices, togettith their performance, is powerful. It also appeimportant that
the results of thex anteassessment of the innovative cropping systemsargtlenarios, designed for the territory, be
collectively discussed in order that every paragiplearns from the links between these resultstl@atharacteristics
of the combinations practice*soil type in the area.

Fourth, exploring possible solutions, even if obka to their implementation exist (lack of markgtportunities,
economic performance...) and assessing their imddtse territorial scale helps at defining the fiseenarios in the
action plan. Creativity can be enhanced by theaatibn of breakthrough scenarios. This step isenparwerful when
assessment or optimization tools are used.

Fifth, choosing together the timescale of the actidan (what is possible to do and when), and terinediary
indicators that monitor the actions implemented eeglilts obtained, contributes to the motivatiorthef participants.
The monitoring of the implemented process allovesghrticipants to assess the efficiency of thetswia proposed or
to collectively imagine other solutions if the riésware not as good as expected.

4 Conclusions

Finally, it appeared, from these case studies, ttimatimplication of the actors all along the prage®gether with
regular discussions on the intermediate resulimpfemented innovative practices, is required féulband continuous
implication of stakeholders. Sharing the informafiaiagnosis, knowledge, objectives at each stefhefapproach
allows a learning loop for the participants, abthé challenge, the methods, the organization, iatie® technical
practices, but also about the diversity of poirftziew in the catchment area (Chanéteal., 2014). Several tools are
needed for this approach that should be adapttektactivity and learning of the stakeholders: foolrepresenting the
diversity of practices, tool for identifying optifnscenarios, tool for assessing solutions at thédeal scale, tool for
monitoring the action ...

The success of the process greatly depends ondhagement of the stakeholders’ positions and miigive: taking
into account the diversity of the opinions, workiwgh an open mind in order to find innovative gauas, accepting
that the first solutions proposed do not allowdaah the targets and motivate the farmers to be mapvative.
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