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Regulating water use in agriculture in water stressed basins is a challenging task. Recent scholarship emphasises the need to combine strong State oversight for achieving the collective extraction caps with considerable leeway to users to allocate water according to local priorities. This form of "comanagement" between the State and users aims to improve the implementation of sustainable extraction limits. This model was adopted in France where agricultural user groups share water resources within a capped allocation pool enforced by the State. This paper evaluates whether the allocation rules developed by user groups improve environmental, economic and social performance. A detailed survey was carried out amongst the 54 agricultural user groups created across France. Results suggest that the reform has led to greater awareness amongst irrigators of their water resources and the slow emergence of collective action. Allocation rules have been developed, reflecting local economic and social priorities, as well as the temporal and spatial dynamics of local surface and groundwater resources. Although challenges remain, the research presented in this paper supports co-management to manage agricultural water extraction, and discusses institutional design features that can facilitate its implementation.

Introduction

Recent decades have seen a significant increase in water extraction, one main driver being agricultural irrigation. By adopting irrigation, farmers have boosted yields and reduced the risk of crop failure in dry years, contributing to reduce poverty and fuelling growth in many rural areas around the world. However, as river basins and aquifers become more intensively exploited and climate change intensifies and lengthens drought events, water demand can outstrip water availability. Groundwater mining is a major threat in many arid countries (Famiglieti, 2014). In temperate regions, intensive seasonal extraction in rivers and shallow aquifers exacerbates summer low flows in rivers, leading to higher pollution concentration and the drying up of permanent streams [START_REF] De Graaf | Environmental flow limits to global groundwater pumping[END_REF].

To avoid resource exhaustion and protect aquatic ecosystems, authorities around the world are adopting stricter controls on water extraction, in particular from irrigated agriculture (EEA, 2009;OECD, 2015;Gruère et al., 2019). One common policy response has been to define sustainable extraction limits (SEL) -or caps -that ensure water extraction is set at levels that protect access to the resource for future generations and avoid environmental impacts. Individual allocations are then defined, entitling each user to a share of the SEL in the form of an extraction quota.

Such "cap and allocate" systems are usually run by public authorities, with the idea that the State can protect the general interest, maximise welfare, and ensure accountable decisions due to public scrutiny. However, experience has shown that the acceptability of State-run allocation regimes can be low amongst local communities and users (Bruns et al., 2005). In addition, the lack of human and financial capacities of public authorities to monitor compliance over thousands of extraction points often means that rules are poorly enforced, which further hinder their legitimacy and effectiveness (Molle and Closas, 2020b).

Instead of public authorities, water users can be given the responsibility of setting caps and allocating water, in a form of self-governance. Scholars have observed that users organised in water user associations can establish long enduring institutions supporting complex allocation decisions (e.g. [START_REF] Ostrom | Governing the commons: The evolution of institutions for collective action[END_REF]. Allocation decisions made by users are deemed more acceptable because they are empirically grounded and locally negotiated, resulting in a close fit with local resource conditions, histories, and needs. However, scholars highlight that users may lack commitment where the perceived benefits of imposing restrictions exceed the perceived costs, for example when SELs focus on reserving enough water to protect aquatic biodiversity at the expense of farmers' income [START_REF] Esteban | The problem of sustainable groundwater management: the case of La Mancha aquifers, Spain[END_REF]. Hence, most reported cases of user based allocations refer to user groups created to share water supplied by a common infrastructure (e.g. collective irrigation schemes) (see e.g. [START_REF] Tang | Institutions and collective action: Self-governance in irrigation[END_REF] or to share water from a resource facing exhaustion (see e.g. Bloomquist, 1992).

In that context, a growing literature is exploring more closely how State and users can best share powers and responsibilities to improve the performance of SELs and allocation systems (Schlager and Lopez-Gunn, 2006). Cases include Spain (Lopez-Gunn and Cortina, 2006;[START_REF] Closas | Sticks and carrots to manage groundwater overabstraction in La Mancha[END_REF], Mexico [START_REF] Wester | Assessment of the development of aquifer management councils (COTAS) for sustainable groundwater management in Guanajuato, Mexico[END_REF], Australia [START_REF] Skurray | The scope for collective action in a large groundwater basin: An institutional analysis of aquifer governance in Western Australia[END_REF][START_REF] Shalsi | Can collective action address the "tragedy of the commons" in groundwater management? Insights from an Australian case study[END_REF], the US [START_REF] Hoffman | Assessing institutional ability to support adaptive integrated water resources management[END_REF][START_REF] Kiparsky | The importance of institutional design for distributed local-level governance of groundwater: The case of California's Sustainable Groundwater Management Act[END_REF] and New Zealand [START_REF] Boone | Emerging scarcity and emerging commons: Water management groups and groundwater governance in Aotearoa New Zealand[END_REF]. In their recent review of groundwater co-management, Molle and Closas (2020a) argue that the State should allow maximum autonomy to user groups while providing for a clear "shadow of hierarchy" or credible threat if users do not act collectively without State intervention. This paper reports the experience of France, which, since 2006, has progressively moved away from a State centred approach in order to devolve allocation decisions over irrigation water to agricultural water user groups. After more than 10 years of implementation, 54 user groups have been created throughout France. This paper presents the first in-depth and systematic analysis, based on intensive fieldwork, of these newly established user groups and the allocation rules they have established. The evaluation of these institutional arrangements will be of interest for other scholars, authorities and stakeholders working on the (self)regulation of agricultural water extraction. This paper is organised as follows. Section 2 first provides an overview of the French regulatory regime on water extraction, in particular its approach to devolution. The methodology and the material collected are then presented (Section 3). Section 4 describes the results of a national survey on the governance arrangements and allocation rules designed by these user groups. Finally, the paper reflects on the diversity of observed institutions and draws conclusions on the capacity of hybrid State-user allocation systems to develop fair, efficient and environmentally effective sharing rules (Section 5).

The regulation of irrigation water extraction in France

Irrigated agriculture started to expand significantly in France following a major drought that struck French agriculture at the end of the 1970s. Irrigated agriculture now covers about 2 million ha across France. It accounts for 50% of net water use and up to 80% during the dry season, the peak demand coinciding with seasonal river low flows. In the late 1980s, as conflicts between users were increasing, the French authorities started to regulate water extraction by setting river minimum flow and aquifer level thresholds below which temporary restrictions on water use (in the form of a time ban on irrigation imposed at specific hours and days of the week) were implemented. These thresholds were set to ensure the survival of fish populations and, more generally the sustainability of aquatic ecosystems.

Because this first regulation was ineffective (see [START_REF] Rinaudo | Groundwater Policy in France: From Private to Collective Management[END_REF], the French authorities developed a new approach based on volumetric management. This approach relied on three pillars: systematic metering of all water extraction, the definition of SELs at catchment or aquifer level and the allocation of individual user caps (IUCs). The expected advantage of this new approach was to reduce uncertainty, each user receiving a reduced but guaranteed allocated volume for the whole irrigation season. This approach, tested in a few catchments in the 1990s, was made compulsory for all priority catchments and aquifers across France under the 2006 Water Law.

The current French water allocation regime essentially operates within a nested system of targets and rules. At river basin district level, River Basin Committees, comprising of representatives of the State, regional and local governments, users and environmental NGOs, co-design River Basin Management Plans in which they set environmental flow targets at key nodes of the river basin, in line with the requirements of the EU Water Framework Directive (WFD). At catchment or aquifer level, a nested local plan is developed by Local Water Commissions, setting environmental flow targets and aquifer threshold levels at a finer scale. In priority basins, this local plan also defines SELs that guarantee that environmental objectives will be met four years out of five. SELs are specified in volumetric units for each management area and for each season (usually divided into wet and dry season). Management areas must be hydrologically coherent units, corresponding to sub-catchment, parts of a sub-catchment or different aquifers (connected or not connected to surface water).

Once SELs for each management area are set, the Local Water Commission divides the available water between economic sectors. All agricultural irrigators must join a user group, called the "Single Collective Management Organisation" ("Organisme Unique de Gestion Collective", hereafter OUGC) which is entrusted with the responsibility of managing the bulk volume allocated to agriculture. This OUGC receives a permit corresponding to the bulk allocation and the State cancels all permits which were previously granted to individual users. The OUGC must then define rules on how the bulk allocation will be shared among their members. A number of studies undertaken to define SELs concluded that agricultural extraction should be reduced by 10 to 20% in most catchments and by over 50% in some cases [START_REF] Arnaud | Conceptual approaches, methods and models used to assess abstraction limits for unconfined aquifers in France[END_REF].

One of the key choices made by the legislator was to give considerable leeway to OUGCs to establish locally adapted governance and allocation rules. The law neither specifies the scale at which OUGCs must be formed, nor the type of legal entity which can act as OUGC. It does not impose any specific internal governance structure, nor does it prescribe how to share water among OUGC members and how to reach SELs. The few legal constraint are (i) the OUGC must both represents irrigators and supports the State in implementing an effective control on extraction; (ii) all irrigators should be treated equally and fairly; and (iii) rules must be transparent to members of the OUGC and outlined in an internal rulebook. Finally, the State must validate the choice of legal entity managing the OUGC and the yearly allocation plan. It also retains responsibility for imposing sanctions on users not following their OUGC's decisions. The OUGC may nevertheless provide for complementary sanctions.

OUGCs were progressively established between 2010 and 2018, as part of a very decentralized policy driven by State administration operating at county level ("départements"). Although previous studies have highlighted the potential for a diversity of rules established by OUGC [START_REF] Loubier | Etude sur les règlements intérieurs des Organismes Uniques de Gestion Collective et sur les critères d'allocation de la ressource en eau[END_REF][START_REF] Rinaudo | Quels instruments pour une gestion collective des prélèvements individuels en eau pour l'irrigation ? OFB[END_REF], no systematic analysis of the internal governance of OUGCs and the rules they developed has been carried out up to now. This paper fills this gap.

Material and method: a survey of collective irrigation water management association

Our methodology consisted of three steps (Figure 1). In the first step, an internet search and interviews of national water management experts led to the identification of 54 OUGCs across France (Figure 2). Official documents related to the establishment of OUGCs were collected, in particular:  Administrative authorisation, specifying: the legal entity managing the OUGC, bulk allocation permits, measures required to reduce the environmental impact of extraction.  Internal rulebooks, presenting: the governance of the OUGC, allocation rules, financing arrangements; monitoring and compliance.  Other documents, such as hydrological studies conducted to set the SELs, application forms submitted by the OUGC to obtain the bulk allocation permit, annual allocation plans, irrigation campaign reports.

A full list of OUGC is provided in the supplementary material. In the results section, specific cases presented in the supplementary material will be referred to using the #sign.

Figure 1. Overview of the methodology

In the second step, 25 OUGCs were selected for further investigation. They were selected paying attention to the diversity of institutional design choices and their spatial distribution across France.

Interviews were held with managers of these 25 OUGCs to better understand the reasons underpinning the choice of the legal entity put in charge of the OUGC, their spatial boundaries, allocation rules and enforcement arrangements. In addition, 11 national and regional experts with broad views of OUGC development were interviewed. They were selected to cover the main national and regional stakeholders, including: State authorities responsible for regulating water extraction, water agencies (implementing the WFD), national representatives of the agricultural sector and environmental NGOs, and researchers.

In the third step, three case studies (representing 12 OUGCs in total) were selected to examine the views of a wider set of local actors: the Marais Poitevin catchment; the Clain catchment; and the Beauce aquifer which has nine OUGCs covering one large aquifer. These OUGCs were selected to cover advanced and contrasting cases of collective management, with well-established decision-making processes and allocation rules. 21 additional actors were interviewed including: irrigators, local authorities, and local representatives of State authorities, environmental NGOs and fisheries. All interviews were semidirected, with a duration of one to two hours. 

Results

Legal entities in charge of OUGCs and internal governance

The survey's results shows that, in the majority of cases, OUCGs are managed by purely agricultural legal entities: Chambers of Agriculture (CoA) 1 (41 out of 54 OUGCs, see the full list in the supplementary material) and associations or cooperatives of irrigators (7). Five OUGCs are managed by joint boards established between county councils and representatives of agricultural users, usually CoAs. One OUGC (i.e. case #22 in the supplementary material) is managed by a public agency.

The main reasons reported by the experts we interviewed to explain why a specific legal entity was chosen are summarised in Figure 3 below. The choice of one legal entity reflects a trade-off between internal and external legitimacy (see also [START_REF] Lafitte | Les Organismes Unique de Gestion Collective[END_REF]. In most cases, agricultural users saw irrigation management as a pure agricultural issue. Irrigator associations, farmer cooperatives and CoAs were thus seen as the most legitimate entities amongst farmers. By contrast, the other legal forms reported (i.e. joint boards and public agency) exist where it was necessary to reinforce external legitimacy. Joint boards are in charge where public authorities have invested in, and operate the infrastructure supporting the delivery of irrigation water. The public agency was selected for the OUGC Marais Poitevin (#22) in response to intense local conflict between agricultural and nonagricultural stakeholders over the management of the largest wetland in France which is impacted by agricultural water extraction. This model allows civil society (e.g. recreational activities, nature protection NGOs) to be involved in the design of OUGC responses to reaching SELs.

Figure 3. Four types of legal entity and reasons justifying why they were chosen to act as OUGC.

Numbers following the sign # refer to the list of cases presented in the supplementary material.

OUGC internal governance is typically organised around a three-tier committee system (see Figure 4). A high-level board is responsible for approving all decisions. Board members are usually nominated amongst elected representatives of the legal entity in charge of the OUGC (e.g. CoAs, counties) and OUGC members (irrigators). They are sometimes directly elected by OUGC members when the OUGC is an agricultural association or cooperative, although the survey shows that this is not systematic (depicted by sign ❶ on Figure 4). The board establishes a technical committee (❷) to design allocation rules; this committee also routinely implements those rules by developing yearly allocation plans which, once developed, are formally approved by the board. When the board only includes agricultural actors, a consultative committee may be set-up (❸) to encourage dialogue with non-farming actors and propose adjustments to solutions developed internally (❹). In the most participatory OUGC (e.g. those led by irrigator associations), key decisions are validated in a General Assembly of members (❺).

The existence and composition of the different committees vary depending on the type of legal entity in charge of managing the OUGC, as illustrated in Figure 4. This general framework is adapted to the size of each OUGC in order to keep most participation and allocation decisions at a local level. Hence, OUGCs covering a very large territory may establish several separate technical committees for the different management units of the OUGC area or for each county in a multi-county OUGC (see next section). Most OUGCs (40 out of 54) have been established following hydrological boundaries, either a catchment, an aquifer or an irrigation district supplied by a derivation canal. One single legal entity may operate several OUGCs, especially when OUGCs are located in the same county and can be managed by the relevant CoA. The intention is to benefit from economies of scale (e.g. mutualisation of technical and administrative staff) while boards govern allocation decisions independently. This strategy has been adopted by the CoA of the Côte D'Or county which manages four OUGCs (see Figure 5, case A).

When the hydrological unit is too large, irrigators have sometimes decided to create several smaller OUGCs. This strategy may facilitate cooperation by reducing the number of members (irrigators) but may result in separate allocation rules in distinct parts of the same catchment. The Charente catchment illustrates this strategy: three distinct OUGCs are covering the upstream, downstream and middle section of the basin (see Figure 5 

case B).

There are nevertheless cases of very large OUGCs, covering catchments extending over several counties. Their board thus involve representatives from several CoAs and, where included, county councils. Because of different histories and priorities on water management, obtaining a consensus on allocation rules may be challenging. Members of the OUGC Tarn follow this approach (see Figure 5, case C). Four OUGCs were initially established along county boundaries, each one being managed by a CoA. Under State pressure, the four OUGCs merged and a single decisional body was set up, where each CoA has a number of votes proportional to the number of members. Another example is the OUGC Adour which is managed by a joint management board composed of representatives from the four CoAs and from each county councils (see Figure 5, case D).

Instead of following hydrological boundaries, 14 OUGCs were formed along county administrative boundaries. For example, the OUGC Allier (see Figure 5, case E) covers two distinct catchments (Allier, Cher), but it does not integrate irrigators from those two basins who are located outside the county (upstream or downstream). The creation of two distinct OUGCs each covering the whole Allier and the Cher catchments would have been more coherent with the 2006 Law. However, the current set-up ensures that irrigators from neighbouring counties do not influence the rules decided by the OUGC Allier. Another relevant example applies to the nine OUGCs sharing the management of the Beauce Aquifer (see Figure 5, case F). Instead of creating a single very large OUGC to manage the entire aquifer, each of the county decided to create its own, opting for different allocation rules largely based on historical practices. Our survey suggests that allocation rules developed by OUGCs generally follow a four step procedure to allocate water. After presenting briefly these steps, each sub-section will report the very varied ways OUGCs implemented them.

The first step aims at defining Individual User Caps (IUC), generally consisting of a maximum volume that can be extracted by one irrigator (depicted with number ❶ in Figure 6). IUCs serve as an initial reference, defining who can use water, how much and when during the first allocation year. It is often referred to as a "reference value", which subsequently serves as an upper benchmark for deciding annual allocations. The second step specifies how IUCs allocated in year 1 are progressively reduced to align the sum of all IUCs with the SEL (❷). This reduction is implemented over a transition period of 5 to 10 years depending of the level of effort required.

The third step involves the routine allocation performed on a yearly basis (❸). At the beginning of the year, before planting decisions are made, irrigators send, to their OUGC, an Individual Demand Form, in which they specify the crops they intend to plant and the volume they would like to obtain. The OUGC checks the technical consistency between the volume requested and the projected crop area, using crop water requirements ratios that correspond to efficient irrigation practices. At this stage, the OUGC can reduce any demand considered unjustified from an agronomic perspective. After this initial check, the OUGC will automatically accept all demands inferior or equal to the IUC. If an irrigator asks more than his IUC, his demand in excess of his IUC will be registered on a waiting list. If the volume available at OUGC level has not been entirely allocated, the remaining resource will be granted to irrigators on the waiting list, the objective being to minimise dormant volumes.

Finally, a fourth step allows adjusting allocations during the irrigation season (❹). Based on weekly to monthly water use monitoring, some OUGCs identify members who might not consume all their allocated water, and reallocate it temporarily to other irrigators who express additional need during the season. Some OUGCs, prone to drought risk, have also defined procedures that will guide how temporary restrictions should apply if the available resource becomes insufficient to satisfy the granted allocations. OUGCs that adopted stable IUCs (e.g. #6, #16, #20) have used a historical reference, usually defined as the average consumption over the last 5 to 15 years before the start of volumetric management, or the maximum volume the irrigator extracted in any one of these years (a dry year). This stable IUC approach, essentially embracing the "grandfathering" principle, is politically more palatable than others because it provides considerable security to existing users and protects their business models, which often rely on heavy investments related to irrigation. This approach also preserves the market value of land and thereby protects the capital value of the farm.

OUGCs that decided that IUCs should evolve over time consider that the IUC itself should reflect the activity of the farm in order to avoid rigid inefficient apportionment of the resource. Some OUGCs use a moving average of the volume of water extracted over a period of 2 to 10 years (e.g. #31, #33). In the most extreme cases, OUGCs allocate water based on what farmers plan to grow and irrigate in the coming season, sometimes adjusted to soil types (i.e. a farmer with thin soil will be entitled to more water per hectare than a farmer with thick soil). If the total sum of individual demand is lower than the SEL, all demands are satisfied. If not, a uniform reduction coefficient is applied to all demands. This approach is only feasible in OUGCs where only small variations in individual demands are expected over years and the total demand is unlikely to increase, for instance when most of the agricultural area that can be irrigated is already irrigated (e.g. #2, #3, #15, #17).

In practice, many OUGCs combine different approaches. For example, the OUGC Isère (#43) uses an IUC proportional to both historic extraction and planned irrigated area. Other OUGCs, such as the OUGC Adour (#26), have decided to first adopt a stable cap, but it has also set out a transition to use dynamic caps in the future (based on crop, soil and local climatic characteristics).

Reduction of individual user caps to achieve SEL

Most OUGCs have set initial IUCs based on historical references, acknowledging that the total volume allocated exceeded the SEL. Their objective was to establish a system of IUCs and have it accepted by users before starting to reduce water use and move towards sustainability. These OUGCs then had to design rules to reduce IUCs (❷). Our survey identifies three different approaches.

The first one consists in applying the commonly known "use it or loose it" approach. Hence, the IUC of farmers who do not extract their full allowance will decrease in the following years. The OUGC assesses whether an irrigator consistently overestimates their needs by examining a period of three to five years and comparing it with other irrigators in the same catchment, in order to account for local circumstances and the impact of wet and dry years on water demand. The advantage of this approach is that it reduces dormant volumes. However, it fails to encourage irrigators to improve the efficiency of their irrigation practices because, if they save water, their volume is likely to be reduced. This "use or lose it" approach have been adopted in many OUGCs, such as the OUGC Clain (#20).

The second approach consists in proportionally reducing all IUCs uniformly over time. For example, the OUGC Buech (#44) has set an uniform reduction of 5% on each cap in the first year, 10% in the second year and 30% in the third year. In the Marais Poitevin (#22), each IUC was progressively reduced by 20% over six years. Given the uniform nature of the proportional rules, some OUGCs adopt additional rules to protect small volumes. For example, the OUGC Marais Poitevin decided not to reduce IUCs under 15,000 m 3 . Similarly, the OUGC Cogesteau (#24), which has a large number of irrigators with small allocations, has established a minimum threshold of 5,000 m 3 .

The third approach consists in maintaining IUCs at their initial levels and applying to all caps a yearly reduction coefficient that reflects resource availability. For example, the OUGCs of the Beauce Aquifer (#3-11) and the OUGC Rochefoucault (#25) implement a uniform reduction coefficient on IUCs to take into account the recharge level of the aquifer at the end of winter. An advantage of this strategy is that it allows use of more water when the aquifer is fully recharged after a series of wet years.

Many OUGCs (e.g. #20, #22, #23, #46-50) aim to develop alternative water resources, which are hydrologically independent from the resource managed by the OUGC, in order to maintain IUCs at their historical levels, while simultaneously meeting SEL. These resources include inter-basin transfers or the construction of off-stream reservoirs refilled through overland run-off or pumped instream flow or groundwater during the winter when extraction, a priori, does not impact minimum flows.

Temporary reallocation procedures

From one year to another, the quantity of water needed by each individual irrigator is likely to diminish or increase, depending on a number of individual constraints or strategies, market or climate fluctuations. In addition to the yearly allocation plan (❸ described in section 4.3.1), OUGCs have established rules allowing temporary reallocations during the irrigation season (❹). Farmers are asked to report meter readings on a regular (monthly, weekly) basis. The OUGC can then identify irrigators who are under-using their allocation. The OUGC can then take the decision to authorize other users to increase extraction. This temporary reallocation is strictly managed by the OUGC in order to avoid the emergence of informal water markets. Irrigators are not allowed to transfer volumes without an authorisation from the OUGC. Furthermore, OUGC have set limits to reallocations. In the OUGC Champigny (#2) for example, an irrigator can only increase its annual allocation through a temporary reallocation of a maximum of 15% of its initial allocation.

Several OUGCs have also developed rules to adapt allocations during dry years (e.g. #12, #18-20, #17, #31, #33). It is important to recall that OUGCs routinely allocate a volume corresponding to the SEL, which is by definition the quantity of water that is statistically available 4 years out of 5. Hence, 1 year out 5 on average, restrictions must be implemented. Our survey shows that OUGCs rely on three mechanisms to adjust allocation during dry years:

 The first mechanism is the drought management approach that pre-existed volumetric management (see section 2). Water use is restricted if minimum river flow or groundwater level thresholds set by the State are breached.  The second mechanism consists in breaking down IUCs into weekly or bi-weekly caps, usually a percentage of the IUC. Farmers then lose flexibility in how to use their annual IUC as weekly use becomes constrained. This approach is implemented once the minimum river flows or aquifer levels are reached, although in some cases it is implemented before these levels are reached in order to delay State imposed time-restrictions. The OUGC Clain (#20) implements this approach in some sub-units.  The third mechanism establishes irrigation schedules, during which irrigators rotate extraction in order to minimise the instantaneous, cumulative impact of multiple extraction points. The OUGC Tarn (#31) implements this approach in some sub-units. It has designed different rotation schedules depending on whether the minimum thresholds are breached or about to be breached in order to delay the imposition of stricter State imposed time restrictions.

Planning for new irrigators

While OUGCs first grant access to water to historical irrigators, they have developed different policies concerning the entry of new irrigators. Some OUGCs may reject all newcomers unless the sum of IUCs is lower than SEL. The OUGC Allier (#16) for example rejects new requests on the main stem of the river Allier but still accept new members in other management areas. Others (e.g. #2, #9-10) accept incorporating new irrigators, even in fully allocated catchments and aquifers. Existing users then have to squeeze to free-up water for the new comers. Intermediate situations exist where the OUGC uses a "reserve of IUCs" which can then be used to allocate water to new entrants. Some OUGCs (e.g. #12, #17) have set aside a reserve at the onset of volumetric management, which they will use to serve new irrigators until the reserve is exhausted. For example, the OUGC Yèvre-Auron (#12) has put 5% of its SEL aside.

The reserve can also be dynamic and continuously build-up by tapping into IUCs of existing claimants, thereby progressively reducing their share of water. We found three strategies OUGCs use to build-up an IUC reserve. The first one (e.g. used by #17) consists in setting aside IUCs from users who systematically use less water than they were allocated ("use it or lose it" rule). The second strategy consists of retaining each year, from each user, a small percentage of their IUC (see e.g. #2). The third strategy consists in retaining a percentage of an IUC when it is transferred from one user to another, for example when a farm is sold (e.g. up to 20% of the original IUC in the OUGC Marais Poitevin).

Where OUGCs do not accept new irrigators, the only possibility to obtain an IUC is to purchase irrigated land from an authorized user. OUGCs usually approve the simultaneous transfer of irrigated land and the associated IUC to preserve the value of the transferred assets (i.e. land, machinery, irrigation equipment). The OUGC can refuse the transfer if the buyer does not meet a number of conditions defined by the board. This is to emphasise that water is not a commodity like land (it is a "common" good) and that the OUGC has the final say over how IUCs are transferred.

Where new irrigators are accepted, some OUGCs (e.g. #2) have opted for a simple waiting list, applying the principle first come, first served. Others (e.g. #22, #24) have developed a more sophisticated approach to prioritise applicants based on various criteria reflecting the dominant social, political and ethical values of OUGC members (Table 1). Some criteria emphasise social justice, for instance by allocating water first to small and young farmers, others promote economic efficiency, by granting water first to farmers with high added value crops or farms with a high employment ratio. The irrigation project includes organic farming, high nature value farming or agri-environmental measures

Monitoring and compliance

The main role of OUGCs is to prepare the annual allocation plan. Any irrigator extracting water within their area and not appearing on the allocation plan, faces sanctions from State authorities. As a result, OUGCs spent significant resources raising awareness amongst irrigators of the need to report their past extraction and irrigation water demand in order to avoid losing future access to their share of the local water resources. Often, the pre-existing register, maintained by State and river basin authorities, lacked sufficient systematic coverage, due to poor reporting by irrigators and the lack of appropriate follow-up by authorities on the ground. In exchange of improving the inventory of extraction points and the volumes extracted, OUGCs negotiated with State authorities that users and extraction points not previously legally declared, could still be included in the first allocation plans. This initial inventory phase has led to significant improvements on who extracts water, where, how much, and when.

OUGCs have a legal duty to report annually to the State the IUC of each irrigator and their final extracted volume. Thus, each year, OUGCs request meter readings from each irrigators for each extraction point. Reporting occurs through phone calls, email or paper forms, although most OUGCs are developing internet platforms and mobile applications to report information electronically. Some OUGCs (e.g. #22) are developing telemetry reporting technology.

Regarding compliance, the State remains responsible for imposing sanctions. OUGCs have been reluctant to implement their own penalties due to legal uncertainties and lack of acceptability amongst their members. Most OUGCs only implement sanctions on farmers failing to report water use information or refusing to pay the OUGC membership fee, since these prerogatives are clearly laid down in the 2006 Water Law. Some OUGCs (e.g. 12, 22) apply penalties to farmers exceeding their annual allocation, in the form of a reduced water allocation the following year, although proposals for financial penalties for such non-compliance issue also exist (e.g. #49).

Assessment of the policy reform outcomes

The devolution of allocation decisions to OUGCs was intended to increase self-compliance of the agricultural sector to extraction caps. This paper set out to assess, more than 10 years after the principle was enacted in law, whether the paradigm shift has taken place. Has a collective approach within the agricultural community become a reality, and have local actors exploited the considerable leeway offered to them by the law, to develop solutions adapted to local specific characteristics? Has collective management improved environmental, economic and social performance? What are the remaining challenges?

The emergence of collective action

The implementation of the 2006 Water Law suffered relatively long delays and initial resistance to change. Many irrigators complained that the reform was imposed on users rather than emanating from them, therefore questioning the legitimacy of the future OUGCs. However, the results of our survey suggest that agricultural water users have finally appropriated the reform, leading to 54 functioning OUGCs, established in all priority areas and beyond.

The creation of the OUGCs has undeniably improved users' knowledge on local water resources, as well as the monitoring and reporting of water use. This is arguably the first essential step towards selfregulation [START_REF] Ostrom | Governing the commons: The evolution of institutions for collective action[END_REF]). Despite the widespread feelings of private ownership that irrigators have regarding their IUCs, OUGCs have played an important role in developing a sense of common ownership over the resource. This is evidenced by the terminology adopted such as "reference volume" instead of "entitlements", and the emphasis given on the revocable nature of individual allocations. This clearly provides more leverage and flexibility to OUGCs for tackling over-allocation and resource depletion issues than they would have with a system of more secure individual water use rights, as evidenced by experiences with Water Users Associations in other countries (see Rinaudo and Donoso, 2019 for a case in Chile).

The benefits of having a collective permit for the bulk allocation managed by the OUGC, instead of individual extraction permits, should not be underestimated. Thanks to the legal backing, OUGCs became the primary point of contact for any irrigator wanting to extract water legally. At the same time, the collective license formalises the notion that individual allocations arise from a shared and limited resource. As [START_REF] Holley | A new water policy option for Australia? Collaborative water governance, compliance and enforcement and audited self-management[END_REF] suggest, a collective license can contribute to strengthen collective action as it creates institutional inter-dependence between irrigators. OUGCs being in charge of the bulk allocation, they have reinforced controls on how water is reallocated between farmers in order to optimise collective benefits.

Our survey clearly shows that stakeholders involved in the establishment of OUGCs have fully used the leeway that was offered to them by the legislator. OUGCs present a wide diversity of choices in terms of legal entity in charge, boundaries, internal governance, allocation rules and compliance rules. The feasibility of the reform was enhanced because local solutions could be developed to take into account local historical, political, institutional and agricultural specificities.

Environmental performance

The success of the reform is less obvious from an environmental point of view and problems remain in a number of situations. The first one is where environmental problems persist mainly because the SEL was over-estimated -for many reasons ranging from insufficient scientific knowledge to political pressure exerted by farmers' representatives [START_REF] Arnaud | Conceptual approaches, methods and models used to assess abstraction limits for unconfined aquifers in France[END_REF]. The second situation is where users negotiated a delay in achieving SELs, by way of exemptions, in the hope that offline storage reservoirs or inter-basin transfers could be created (see Section 4.3.3; see also [START_REF] Douez | Developing substitution resources as compensation for reduced groundwater entitlements : the case of the Poitou marshes[END_REF]. Meanwhile, current use remains at historical levels and resources are over-exploited, generating environmental problems. The situation should theoretically improve when substitution resources are developed. However, their construction is hampered by financial constraints and an increasing opposition from various NGOs and social groups. An abrupt imposition of IUCs is possible if the infrastructure is not built by the exemption deadline (in 2021 in many cases).

Nevertheless, the establishment of OUGCs addressed environmental problems in other ways. Because SEL must take into account resource characteristics and groundwater-surface interactions, the creation of OUGCs has reinforced farmers' awareness of hydrological dynamics and the interconnectivity of surface and groundwater resources. OUGCs have crafted refined allocation rules that take into account these hydrological realities.

Similarly, OUGCs have improved local knowledge on extraction points and the volumes and timing of extraction. This more detailed understanding has enabled OUGCs to take measures to reduce extraction from wells, boreholes or pumping stations in rivers that have the highest environmental impacts on the aquatic environment, thereby also benefiting farmers by reducing the likelihood of use restrictions. OUGCs have started to relocate these extraction points onto lower-impact wells (e.g. further away from the river stem, or deeper, more plentiful groundwater).

Several OUGCs have developed rules to improve real-time management of extraction during the peak season (Section 4.3.4). Improved monitoring and communication between users allow optimisation of the spatial and temporal patterns of extraction in order to minimise environmental problems and the induced risks of administrative use restrictions.

Economic and social performance

Assessing the economic and social impact of the reform is complex, considering how little temporal hindsight we have and the lack of data on water use productivity. However, our observations still suggest that OUGCs have paid significant attention to the issue of efficiency and equity when developing their rules, in particular those dealing with short and long-term reallocations.

While the economic literature often suggests than efficient reallocation can only occur through market mechanisms, the French case suggests, instead, that users can take economic efficiency into account when making reallocation decisions, for example by prioritising reallocation to higher value crops or those generating added value in the basin. Unlike market-based reallocation, users can integrate a range of additional criteria in their decisions: local priorities for employment, rural development, and environmental targets, thus internalising what economists consider as market externalities.

Allocation rules also suggest that a broad range of distributive social justice dimensions were taken into account. Several design options explored by Rinaudo et al. (2016) have been adopted, reflecting various local preferences by OUGCs regarding the legitimacy of grandfathering, merit, equal opportunities, and equal treatment between irrigators.

Remaining challenges

The shift from an individual to a collective water allocation regime is a far-reaching reform. Its implementation will take place over many more years, during which OUGCs will face several challenges.

A first challenge is related to procedural justice in rule definition and implementation. Although the State is theoretically the guarantor of the general interest and must ensure fair treatment of users within the OUGC, there is always a risk that powerful coalitions of farmers influence the design and implementation of rules in their favour. Rent-seeking behaviours could appear within the collective organisation itself, resulting in the long-term appropriation of water by historical users, the lack of effective reallocation rules, and the establishment of entry barriers, ultimately leading to unequal and inefficient water allocation. To mitigate that risk, transparency and robust monitoring is necessary [START_REF] Skurray | The scope for collective action in a large groundwater basin: An institutional analysis of aquifer governance in Western Australia[END_REF], as well as building the right governance structures within the OUGC to build social capital (Lopez-Gunn, 2012).

Second, while we can expect that collective water management approach will be successfully implemented in catchment and aquifer systems with high storage and buffer capacity, the situation is likely to be more challenging in more reactive and unregulated systems, where the available resource highly fluctuates highly during each season and over years. This issue will be compounded by the application of the "use-it or loose-it" rule, which will narrow the gap between average water extraction and the extraction caps, hence potentially making catchments more vulnerable to droughts. OUGCs will thus have to design rules to manage drought periods, possibly adapting IUCs to climatic and resource conditions at the beginning of the season, or defining IUCs as shares rather than nominal volumes [START_REF] Young | Designing water abstraction regimes for an ever-changing and ever-varying future[END_REF]. The use of monthly or weekly use caps might be required, as practiced in some OUGCs already. This will increase the complexity of existing allocation rules, require more intensive water use monitoring, and, overall, increase risks of user non-compliance and conflicts within the users' community.

The third challenge will consist in developing mechanisms to enforce OUGCs' rules. One of the reasons the State was keen to devolve the responsibility of water allocation to users was to support the enforcement of extraction caps, an issue which has been clearly pointed out as a problem in France [START_REF] Montginoul | Compliance and enforcement: the achille heel of French water policy[END_REF]. However, with no backing from the legal framework, most OUGCs are reluctant to take over the responsibility for sanctioning non-complying users. Hence, the majority of OUGCs consider that it should remain in the hands of the State. In that context, OUGCs should be more clearly empowered with compliance roles, in the same fashion as Spanish water user associations (Lopez-Gunn and Cortina, 2006) or Californian Groundwater Sustainability Agencies [START_REF] Kiparsky | The importance of institutional design for distributed local-level governance of groundwater: The case of California's Sustainable Groundwater Management Act[END_REF]. New enforcement mechanisms should also be explored (see [START_REF] Figureau | Policy instruments for decentralized management of agricultural groundwater abstraction: A participatory evaluation[END_REF]. Still, the success of the reform will depend on the capacity of the State to represent a "credible threat" to local users and step in when collective management fails [START_REF] Holley | A new water policy option for Australia? Collaborative water governance, compliance and enforcement and audited self-management[END_REF]Molle and Closas, 2020a).

Conclusion

The paper explored the scope for user-based allocations when the goal is to increase environmental sustainability. It focused on a reform that promotes the shift from an individual to a collective water allocation regime. One of the interesting characteristics of this reform, imposed by the State, lies in the fact that users had significant leeway to adapt its implementation locally. This may explain why user groups were able to design a variety of allocation rules taking into account user needs and local priorities, while, at the same time, considering water resource characteristics. Although implementation challenges remain, the OUGC system increases transparency on who benefits from water use and reinforces the notion that water is a common property. It provides new opportunities to share water more equitably while supporting strategic choices on crop productions and associated value chains. The French model of collective management of water allocations thus offers a fresh but valuable approach to improve the regulation of water extraction in agriculture.
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 2 Figure 2. Map of OUGCs in France. Each colour designate a different responsible authority, each of which can be in charge of one or several OUGC. Shaded OUGCs were either interviewed or examined through their rulebook.
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Table 1 .

 1 Criteria used by OUGCs to prioritise allocations between new irrigators

	The water will be used to:	Criteria	Type of
			criteria
	Diversify towards high value crops	The irrigation project increases the added value of crop production per m 3 used	Economic
	Increase employment in rural areas	The irrigation project presents a higher employment rate per m 3 of extracted water	objective
	Protect small farms	The request reinforces a small individual user cap	
			Social
	Encourage long term investment in irrigated agriculture	The request is presented by a young farmer	objective
	Reduce the impacts of extraction on the	The request proposes to substitute impacting	
	aquatic environment	extraction points with less impacting ones	Environmental
			objective
	Prevent impacts of irrigated crops on		
	water quality		

French Chambers of Agriculture (CoA) are public institutions under the supervision of the State and administered by elected representatives from agricultural activities, professional agricultural groups and forest owners. Established since 1924, they have a range of responsibilities and activities regarding the promotion of economic, social and environmental performances of farm businesses as well as supporting implementation of public policies. CoAs operate at county level.
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