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In Corsica, the pig sector is characterized by a large diversity of farming systems, mainly based on traditional and extensive practices. Although this sector configuration promotes the various agro-ecosystems of the island and adds value to agricultural products, it also facilitates direct and indirect contacts between pigs and wild boars, which are suspected to favour transmission of infectious diseases between swine and to humans.

In order to improve our knowledge and to model pig/wild boar interactions, we need to collect accurate data on land use, spatial distribution of herds and farming practices. However, research program cannot rely on official census and databases, which are built for administrative purpose and so do not contain this type of data. Furthermore, official databases are known to be incomplete in Corsica as pig farming sector is characterized by a large part of informal activity. Therefore, we propose a two-step methodology to collect, gather and analyse these data by mixing methods inspired by social sciences and epidemiological approaches.

First, we established a method to collect pig farming data in several micro-regions. From different criteria like the strong inter-knowledge within the Corsican population and because of the complexity and cost of field work due to the topography of the island, we implemented a key-informants based method. This questionnaire approach using local knowledge allowed us to gather regional information on formal and informal pig production figures, map the pig density and extract pig farming practices involved in interactions with wild boars.

Subsequently, using a MCA and HCPC analysis, we established different clusters of practices describing different categories of farming systems, which we then submitted to a group of experts, composed by technicians and breeders. Using participatory methods with this group (focus group discussion, ranking, proportional piling), we obtained a quantitative graduation of the risk for each farming system. Finally, by mapping our results in GIS layers, we show accurate evidence of the spatial heterogeneity of the risk of interaction with wild boars, explained by the pig sector configuration and practices in the territory. Thus, our study gives an example of the potentialities of local knowledge and participatory methods to better understand ecoepidemiological issues, and to highlight the existing gap between official databases and the reality of pig farming production distribution in the Corsican territory.

OBJECTIVES OF THE INTERNSHIP

a) To design a suitable methodology to collect formal and informal data on farming practices among farmers b) To conceive an approach to translate this information into spatially explicit layers of geographic information at district level c) To test the methods in several Corsican districts
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PRESENTATION OF THE HOST ORGANIZATION AND INTERNSHIP OBJECTIVES

Host organization

The host organization for my internship was INRA, the National Institute of Agricultural

Research, which is a French scientific and technological public institution. During my six months of internship, I was hosted in the Research Laboratory for Livestock Development (LRDE) located in Corte and which was created in 1979 to produce knowledge on extensive and pastoralist system development in the Mediterranean area.

Context of the internship

My work is part of a doctoral thesis on health implications of interactions between domestic pigs and wild boars in Corsica started in November 2019 and taking part in the first line of the project NovPath, "New Approaches for the Management of Pathosystems". This project aims on the one hand to produce shared knowledge on Corsican pathosystems and their modes of management, and on the other hand to explore, through participatory approaches, new forms of organization on the scale of the territory. This project is built on three main lines:

- 

LIST OF ACRONYMS AND ABBREVIATIONS USED

INTRODUCTION

Actually, in the world, 60.3% of emerging infectious diseases (EID) are due to zoonotic pathogens and 71.8% of these diseases are caused by pathogens with a wildlife origin [START_REF] Jones | Global Trends in Emerging Infectious Diseases[END_REF]. Thus, animal disease emergence and reemergence raise questions and research issues to better understand pathogen dynamics between livestock and wild fauna, in order to design adapted surveillance and management strategies.

For several years, integrative frameworks or paradigms such as One medicine, One Health, Ecohealth or Social-ecological systems have emerged in political and scientific spheres, as presented by Zinsstag and al. "Faced with complex patterns of global change, the inextricable interconnection of humans, livestock and wildlife and their social and ecological environment is evident and requires integrated approaches to human and animal health and their respective social and environmental contexts" [START_REF] Zinsstag | From "One Medicine" to "One Health" and Systemic Approaches to Health and Well-Being[END_REF]). These approach aims at breaking down barriers between disciplines, administrative sector and stakeholders, to build form of disease management at the "human-animal-ecosystem" interface.

In such approaches, scholars in epidemiology stress the importance of geographical data to understand the spatialized dynamics of health events but also to explain pathogen dynamic and risk construction with stakeholders' practices (Roger et al 2015). This is a particularly important issue in territories where extensive and pastoral farming system are dominant, and thus characterized by a potentially strong interaction with wild fauna, such as the Mediterranean area. This is the case for the pig farming sector in Corsica, where domestic pigs are bred following traditional practices, relying on pasture lands.

For several years, INRA and Cirad have led researches on pigs/wild boars' interactions.

Results have led to the hypothesis of a strong heterogeneity of pathogen dynamics, according to the heterogeneous spatial distribution of farming systems, and landscape diversity (plain, mountains…). But researchers face the difficulty of building accurate data to describe and explain this diversity which would allow to build an accurate model of risk interaction in Corsica. As data layers are currently collected on wild boar ecology and hunting practices, the research team need to complete the spatialized data collection on domestic pig farming practices. Hence, the goal of this internship is to propose and test a suitable methodology to collect information among farmers in different districts of the Island that can be subsequently translated into geographical information for the general map of interaction between wild and domestic pigs.

In this report, we will thus present the specific sociological and ecological context of Corsica (II) that needs to be considered when implementing our two-step methodology (III).

Then the results obtained thanks to our key informant method (IV) will allow us to discuss the actual risk of interaction in Corsica and the potentialities of local knowledge and participatory methods to better understand eco-epidemiological issues (V). In this part, we present three contextual factors that play a role in the spatial heterogeneity of agricultural dynamic in Corsica: the landscape mosaic that allows a large diversity of agricultural activities in a tension with the development of tourism (1.), but also the historic construction of social proximity in rural areas (2.). At last the difficulty of the Common Agricultural Policy (CAP) to consider this complexity of agricultural situation produces some effects that makes difficult the data collection (3.)

CONTEXT AND ISSUES

A wild and complex region valorised through tourism and agriculture

Corsica is an Island of 8 722 square kilometres in south of France in the Mediterranean Sea (Annex 1). It is one of the few French territories where geographic data is so structuring [START_REF] Fabiani | Sociologie de la Corse[END_REF]. Indeed, its condition of island and its high average altitude (from 0 to 2706 meters, with an average of 568 meters) constitute binding characteristics which give its identity to Corsica.

The Mediterranean Sea constitutes a natural barrier. While that represents a real asset in limiting pathogens introduction, it raises specific issues for economic development (trade, industrialization, agriculture…). Moreover, the rugged nature of the Corsican territory complicates internal displacements, both for commercial exchanges and for research fieldwork.

But this complexity of terrain allows a diversity of soils and landscapes that represents a great wealth in term of heritage, tourism but also agricultural activities. Indeed, the variability between the different Corsican micro-regions enable the valorisation of citrus fruit growing, viticulture, permanent crops and breeding. This diversity is marked by a duality between breeding areas located in the mountains, and the plain where perennial crops predominate (PDRC 2009). A division resulting from the aggregation of the thirty small natural regions defined in the context of the 1979 agricultural census and based on homogeneity and natural limits criteria has been set up by the Agreste [START_REF] Agreste | Atlas Agricole Corse[END_REF]. These 16 micro-regions, called Small Natural Regions Aggregated (SNRA), will be used in the continuation of this work (Annex 2).

The rural area covers about 80% of the regional territory, distributed equally over the island. A strong identity: the importance of proximity Corsican identity is considered as dual. Indeed, on the scale of European History, the annexation of Corsica to the French territory is quite recent. After four centuries under the domination of Genoa, the island was recognized as a French department in 1768. Thus, this cultural and political upheaval and the proximity of the Italian coast in comparison with the French coast, partly explain the duality between local and national scale in the Corsican mentality [START_REF] Fabiani | Sociologie de la Corse[END_REF]. This duality has important consequences for the implementation and operation of certain national public sector bodies, especially in the application of controls by national organisms.

Rural

But this duality is also a good evidence of the importance of local scale in relationships between people. Indeed, the territorial identity, as described earlier, impacted the social identity of the island. The scarcity of flat spaces, the fragmentation of the territory, the difficulties of internal communication, the numerous port accesses and the weak internal network contributed to the development of a "mosaic society" [START_REF] Fabiani | Sociologie de la Corse[END_REF]. With a population density of 37 inhabitants per square kilometre, Corsica is one of the less populated areas in metropolitan

France (INSEE 2018). Moreover, this population is not equally distributed on the island but concentrated around the two main cities, Bastia and Ajaccio (43% of the 327 283 inhabitant of the island) (Le point 2018). This urbanization is partly due to the collapse of small-scale and traditional farms and the aging of the population (Ravis-Giordani 2003). Although communication networks are now developed, these features make the different valleys and micro-regions quite independent of each other with an important link between villages. Of the 360 island communes only 28 have crossed the threshold of 2,000 inhabitants while more than 100 have less than 100 inhabitants. Thus, the Corsican society, especially in rural areas, is built on strong proximity relationships as for a long time, village life has occupied a central position in social life [START_REF] Albertini | Au carrefour des contradictions: l'espace public corse[END_REF]. If this position is not so central now, it remains an important point of the Corsican identity. This proximity is therefore an important point to consider for the implementation of participative approaches, as local knowledge on breeding activities can prove to be a real asset to collect accurate data.

The problem of land use declaration in Corsica: a source of tensions However, this proximity between farmers has been recently impacted by one measure of the CAP, the Compensatory Allowances for Natural Handicaps (ICHN). This financial support was created in 1976 in order to support agricultural activity, particularly livestock farming, in areas with natural handicaps like altitude, slope, excessive drought or humidity, or low-quality soils. By helping farmers operating in these disadvantaged areas, it aims to reduce the income differences that persist between these farmers and those in the rest of the country (Alim'Agri 2019). Over the last 5 years, the budget of the ICHN has been strongly revalued (more than 40%), reaching in 2017 a budget of just over one billion euros. This amount is financed for 25% by the State and 75% by the EAFRD (European Agricultural Fund for Rural Developmentsecond pillar of the CAP). In Corsica, the allocation of aid is managed by the Territorial government of Corsica (CTC).

In some French regions, this support may represent 30 to 60% of farmers' income, or even 80% in certain areas at high altitude. It is particularly true in Corsica, where several areas are eligible to this aid (Annex 3). It is therefore an important issue for farmers, especially in the first years of their installation. The allocation of the assistance is based on the declaration made by farmers of land used. Thus, some breeders blame this system for favouring some nondeserving breeders who do false declaration of land they do not use. As said recently Caroline Tharot, public prosecutor of Bastia "these frauds penalize those who comply with the law, since the financial support package is limited " (Corse Matin 2019). This situation creates in some villages strong tensions between breeders.

Moreover, the control system is considered to be defective by some breeders because it does not take into account the nature of Corsican soils and their use in agro-sylvo-pastoralism.

Indeed, this assistance involving two components in Corsica (the "animal" ICHN and the "vegetal" ICHN), is paid annually and its amount depends mainly on the number of eligible hectares. However, in Corsica the eligibility criteria penalize and exclude from the aid system many island breeders. Since 2015, eligibility rules for permanent grassland areas have been based on a pro-rata approach, that is, determination of a percentage of area covered by consumable vegetation (DRAAF 2018). However, the pasture areas used for pig or goat farming in particular, that is to say, wastelands, moors and maquis, are not recognized by the European authorities as agricultural land and are therefore not eligible for aid (CTC 2012). Thus, a recent audit of the European Commission on the French terms of admissibility of unproductive surfaces showed an anomaly rate of 10% on average in Metropolitan France and 40% in Corsica.

Hence, if this financial support is a real asset for Corsican breeders to maintain their traditional activity, the difficulties of its implementation to such a specific agricultural territory have produced unexpected effects that created tensions throughout the Corsican animal farming sector. For the implementation of participative approaches, aiming at gathering knowledge on breeding activities, taking into account this context is important, especially to cross-check information. At last, this context advocates in the sense that relying on official databases can lead to strong mistakes, especially concerning land use declaration for herds occupation.

Diversity of extensive farming practices: between valorisation and lack of data

The [START_REF] Casabianca | L'amorce d'une gestion collective de la race porcine Corse. Construire un standard et élaborer les contrôles de reproducteurs[END_REF]. This long process resulted in the creation of a "Nustrale" breed, officially recognized by Agricultural Ministry in 2006.

Behind this work was the perspective of the development of a PDO cured meats to encourage high-quality production. The pig sector structuration process, through the recognition of the local breed "Nustrale" and the PDO, gave birth to two local organizations: the ARGRPC (Association for the management of Corsican pig breed) and the PDO syndicate. These organizations are considered to be the representatives of pig farmers in Corsica, even if not all farmers breed Nustrale pig or sell under PDO. This raise an issue about the representativeness of pig farmers in decision arenas and, as a consequence, produces a differentiated level of knowledge on different farming systems, and difficulties of coordination in disease management strategies [START_REF] Relun | Multivariate Analysis of Traditional Pig Management Practices and Their Potential Impact on the Spread of Infectious Diseases in Corsica[END_REF].

b. A structuration that induces confusion in data

While organizations described earlier try to work together, there is currently no common database of all Corsican farms and their practices. Although a census is carried out by the statistical service of the French Ministry of Agriculture (Agreste), each organization has its own database.

The various databases at our disposal are therefore the following:

-Siren dataset: a database referencing SIREN which is a unique business identification number for companies. This number is assigned by the INSEE (the national statistics office)

according to the activity carried out by the business. This database is a listing of producers who have declared their pig farming activity in 2019 and was referencing 354 pig breeders.

-FRGDS dataset: listing referencing 440 breeders working with the Corsican GDS organization in 2013.

-Slaughterhouses' dataset: this listing merges all the names of clients of the 4 pigs' slaughterhouses of Corsica and the number of animals slaughtered for each of them over the period 2016-2018. Each slaughterhouse gave the listing for different slaughtering season during this period. It is thus possible that some breeders do not appear in the listing if they changed the slaughterhouse during these years. Over this period, 384 pig breeders were referenced.

- At last, beside the lack of concordance between these databases, we highlight the fact that each of these databases is mainly built for administrative purpose. However, to better understand risk of interactions or pathogens dynamic, information about farming systems and farming practices is essential.

Traditional pig farming system under sanitary threats a. Farming systems based on traditional practices and valorisation of agro-ecosystems

Farming in Corsica has been developed by combining traditional extensive methods with processing into cured meats and allows breeders an increased remuneration for their activities (Bargain, 1989). This breeding system is based on the exploitation of sylvopastoral resources by a local breed of slow growing animals, slaughtered during the winter at advanced ages (18 to 24 months) after a period of fattening in chestnuts [START_REF] Marie | Les activités d'élevage porcin en Corse. Des difficultés de la transition entre économie souterraine et économie formelle[END_REF]. In fact, during autumn, pigs are left free ranging to finish their fattening thanks to acorns and chestnuts. However, with the drought of recent years and the appearance of Cynips (a chestnut parasite), this practice has decreased and animals are now supplemented in some areas with Breeders play a very specific role in pig sector in Corsica and in the conservation of this diversity of practices. Indeed, historically, the breeder managed all activities related to farming and processing and could be considered as a "sector-man" [START_REF] Marie | Les activités d'élevage porcin en Corse. Des difficultés de la transition entre économie souterraine et économie formelle[END_REF].

Although some farmers are still slaughtering animals on the farm, the slaughterhouses have nevertheless taken over from the slaughtering and thus ensure animal health control before processing. From the birth of animals to the sale of products to processing of meat into cured meat, the farmer performs all functions. This approach is closely linked to Corsica's very specific vision of breeding. Indeed, "farming activities are driven by a strong cultural identity and local knowledge transmitted endogenously, often even within families. They are focussed on eco-cultural sustainable interrelations with the natural environment and on transmitting the regional (local, family) identity into specific quality pork products" [START_REF] Commandeur | Diversity in pig farmers' logic in Corsica approach of the diversity of farmers' logics[END_REF]).

b. Traditional farming systems facing sanitary situations Despite the structuration, the sector maintained a certain diversity. While the proportions of breeders in each category may have changed, the 5 types described in the 1989 (Bargain, 1989) study are reflected in some detail in a more recent study [START_REF] Relun | Multivariate Analysis of Traditional Pig Management Practices and Their Potential Impact on the Spread of Infectious Diseases in Corsica[END_REF] and can still be applied to actual farms. In fact, thanks to a multi-factor analysis method, 4 clusters representing livestock types are described in Relun and al. study. The different types of breeding traditionally present in Corsica can be summarized as:

-The backyard system: continuation of the traditional domestic breeding, small number of animals (supplementary data in Relun study)

-The extensive farming system "at the lowest cost" (clusters 3 and 4 in Relun study): based on least investments and intervention as possible -The extensive farming system with investments (cluster 2): breeder control and feed his animals. Some investments are done for fences, workshop for transformation… -Intermediate "semi-extensive" systems (cluster 1): space used and food are under control of the breeder. Investments for breeding and transformation buildings are more consistent.

-Intensive "off-ground" systems (supplementary data in Relun study): based on current intensive systems used in the rest of France

The typology made by Relun et al. aimed at understanding how the diversity of farming practices could play a role in the intensity of infectious contact between farms. This study was conducted to assess the risk of transmission of a disease such as the African Swine Fever, which has been endemic in Sardinia for almost 40 years [START_REF] Mur | Thirty-Five-Year Presence of African Swine Fever in Sardinia: History, Evolution and Risk Factors for Disease Maintenance[END_REF]. Indeed, Corsican pig sector faces or has faced several sanitary situations, that raised the interest of scientists of INRA and Cirad to understand the configuration of this sector and its specificities in the territory. We can mention:

-The classical swine fever which was eradicated in the 90s after a long period of struggle by farmers and health authorities [START_REF] Casabianca | Contribution à L'épidémiologie des Maladies Virales en Elevage Porcin Extensif. Application à la Lutte Contre la Maladie D'Aujeszky en Région Corse[END_REF]); -The Aujeszky disease, which is still endemic in Corsica, despite several eradication programs that have been implemented for 30 years [START_REF] Casabianca | Contribution à L'épidémiologie des Maladies Virales en Elevage Porcin Extensif. Application à la Lutte Contre la Maladie D'Aujeszky en Région Corse[END_REF][START_REF] Charrier | Designing problems and solutions to build disease management strategies: experiencing participative approach against Aujeszky disease in Corsica[END_REF] -The trichinosis emergence in the 2000s' [START_REF] Ruetsch | Inadequate labeling of pork sausages prepared in Corsica causing a trichinellosis outbreak in France[END_REF], that led to a human case in 2016, and producing a growing concern of pig sector sanitary situation and farmers' practices.

At last, the different studies carried out in Corsica on these diseases stressed two major question to be dealt with: the interaction dynamic between domestic pigs and wild fauna, and the role of farmers and other stakeholders' practices.

Interaction between wild boars and domestic pigs: the role of pig farming practices and consequences on disease transmission

The complexity of the territory and the specificity of the social organisation described in the two first parts make Corsica an interesting area for research, especially for implementation of participative methods. Moreover, we will see that with a large and diverse swine population

(1), Corsica is a perfect area to study domestic pigs/ wild pigs' interactions (2) and the impact of the diversity of farming practices on these interactions (3).

A large wild boar population despite a large hunting effort

In Corsica, swine population is largely represented both in term of number and diversity.

These animals, belonging to the same specie "Sus scrofa" share same environment and can reproduce together giving birth to fertile individuals. This crossbreeding makes the differentiation between them more and more difficult [START_REF] Richomme | Epidémiologie de Zoonoses Du Sanglier (Sus Scrofa) Dans Un Milieu Méditerranéen Insulaire[END_REF]. It is thus important to define the different compartments studied:

-Domestic pig, "Sus Scrofa domesticus": Under this name are grouped all the animals having an owner, whatever the type of breeding or the breed of these pigs. The most represented breeds in Corsica are the Nustrale, Duroc and Large White. Most of the time, pigs are cross-bred to obtain strong individuals resisting to the extensive conditions and giving a good meat for charcuterie.

The wild swine compartment contains different types of animals:

-Wild boars, "Sus Scrofa meridionalis" and "Sus scrofa ferus". History of these animals is for a long time linked with human activities. Indeed, through importation of wild boars for hunting purpose or through cross-reproduction with domestic pig because of extensive breeding, the wild boar evolved until a Corsican type different from the continental type. [START_REF] Richomme | Epidémiologie de Zoonoses Du Sanglier (Sus Scrofa) Dans Un Milieu Méditerranéen Insulaire[END_REF] -Feral pigs, "Sus Scrofa domesticus" that are pigs raised from domestic stock which now live free without owners. These wild animals come from abandoned farms or pigs that escaped [START_REF] Jori | Role of Wild Suids in the Epidemiology of African Swine Fever[END_REF]. The only difference with domestic pigs is thus the domestication.

-Hybrids, that are animals from the crossbreeding between domestic pigs and wild boars.

They can be distinguished from wild boars by specific phenotypic and behavioural criteria.

Moreover, because of their pig characteristics, their prolificity is higher than the one of wild boars [START_REF] Trabucco | STAKEHOLDER'S PRACTICES AND REPRESENTATIONS OF CONTACTS BETWEEN[END_REF].

Nowadays in France, wild boar is found almost everywhere. Corsica, however, is one of the regions with the highest densities of wild boar. The range of environments occupied by the boar shows that it can perfectly adapt to very contrasting climatic situations. However, in environments such as Corsica mountain, the influence of weather conditions can be very strong in some years and affect population dynamics (ONCFS website). Although agricultural decline in recent decades has led to a notable increase of wild boar populations, according to some experts (INRA, chasseurs), the recurrent drought in Corsica in recent years seems to lead to a decrease in the population of wild boar. Although the number of hunted wild boars decreased over the 5 past years (Annex 6), this fact must be qualified by the strong hunting pressure carried on the island. Indeed, Corsica is a region where wild boar hunting is traditionally rooted [START_REF] Richomme | Epidémiologie de Zoonoses Du Sanglier (Sus Scrofa) Dans Un Milieu Méditerranéen Insulaire[END_REF]. It is a strong and culturally rooted activity in rural areas with 8 to 10% of the Corsican population practicing hunting. It is nowadays estimated that 25.000 to 40.000 wild boars are shot annually in Corsica, by 200 to 250 hunters crews (Trabucco et al., 2013, Annex 6).

Although hunting can be an activity favouring the transmission of diseases (movement of populations, consumption of contaminated meat, etc.), it is also an important source of wildlife management and control, both through the regulation of populations and through the participation of hunters in control or census actions. In particular, the Hunting Federation of Corsica (FDC2A and FDC2B) uses the logbooks and data collected from hunting associations to assess the number of wild boars killed and to provide an update on the situation in each micro-region (FDC web site).

The different types of interactions and their consequences on the disease's transmission

Although the proportion of hybrid pigs in the Corsican swine population is not quantified today, it was estimated to be up to 55% in 1983, depending on the region [START_REF] Richomme | Epidémiologie de Zoonoses Du Sanglier (Sus Scrofa) Dans Un Milieu Méditerranéen Insulaire[END_REF].

This high rate reflects the high rate of interactions between wild and domestic pigs in Corsica due to the spatial, genetic and behavioural proximity of these different swine compartments.

These interactions are all the more frequent that they are influenced by human activities such as farming or hunting [START_REF] Charrier | Aujeszky's Disease and Hepatitis E Viruses Transmission between Domestic Pigs and Wild Boars in Corsica: Evaluating the Importance of Wild/Domestic Interactions and the Efficacy of Management Measures[END_REF]. Farming practices and social organization of the domestic pig herds, very specific in Corsica, impacts on the rate of encounters with wild boars.

Indeed, gregarious as well as reproductive behaviour increases the possibility of contact between animals [START_REF] Martin | A Survey of the Transmission of Infectious Diseases/Infections between Wild and Domestic Ungulates in Europe[END_REF]. Moreover, although the wild boar is very sedentary in its spatial occupation, the hunting pressure may force it to move and thus encourage contact with other pig, from wild or domestic populations (ONCFS website).

In Corsica, several works highlighted different types of interactions and their seasonality.

Four types of interactions can be distinguished, not involving the same animals [START_REF] Jori | Questionnaire-Based Assessment of Wild Boar/Domestic Pig Interactions and Implications for Disease Risk Management in Corsica[END_REF]. Sexual interactions, which are related to reproduction, are mainly (70%) observed in autumn, during which females are in heat, and in winter (30%). Interactions called agonists, i.e.

fights between animals, are related to sexual interactions as it often happens that males fight for females. They are therefore more frequent in autumn. The trophic interactions are spread over the years, depending on the available resources (chestnuts, berries, acorns). In the summer, however, when natural resources are becoming scarcer and farmers have to supplement their animals with food, these interactions are more marked. Finally, the other interactions are grouped under the term non-specific interactions. These interactions can be separated into two categories: direct and indirect interactions. Direct contacts are due to a spatial and temporal proximity between animals like during reproductive, agonist or trophic interactions while indirect contacts concern the use of a same space or resource in different times. This mainly concerns trophic interactions.

Wild boars and pigs belong to the same species and thus share the same pool of pathogens.

Interactions between domestic pigs, wild pigs and wild boars, which often coexist on the same territory, are incriminated in the transmission and maintenance of certain diseases that can have a significant impact on public health [START_REF] Jori | Questionnaire-Based Assessment of Wild Boar/Domestic Pig Interactions and Implications for Disease Risk Management in Corsica[END_REF]. Many pathologies are likely to affect wild boar and pigs in Corsica. The most serious and frequent diseases for which the wild boar may be a relay or a reservoir are: diseases of major economic importance such as Aujeszky disease or diseases with public health consequences like brucellosis, trichinosis, toxoplasmosis, 

Particular breeding practices favouring these interactions

The compartmentalization of spaces, the system of rotation of pastures or the absence of supplementation on pasture are all biosecurity measures recommended by the Terrestrial animal health code guide of the OIE to avoid contacts between wild and domestic animals [START_REF] Martin | A Survey of the Transmission of Infectious Diseases/Infections between Wild and Domestic Ungulates in Europe[END_REF]. However, in the Corsican context, these measures are not applicable or even incompatible with the specifications of the PDO charcutiers as the authorisation of food supply in mountain pasture or the mandatory finishing period in chestnuts trees areas [START_REF] Draaf | relatif à l'appellation d'origine contrôlée « Coppa de Corse » ou « Coppa de Corse -Coppa di Corsica[END_REF].

As most pig farms are organized on an intensive or semi-extensive system in Europe, work on pig / boar interactions is still not well developed. However, the parallel increase in the number of extensive farms and the density of wild boars has led to an increased risk of interaction between domestic and wild compartments [START_REF] Wu | FREE-RANGING WILD BOAR: A DISEASE THREAT TO DOMESTIC PIGS IN SWITZERLAND?[END_REF]. Indeed, extensive outdoor farming is growing in many European countries as a result of consumer demand for more ethical and natural agricultural practices and higher quality products. For the socioeconomic, ecological and cultural benefits that this type of farming represents, Corsican breeders adopt or continue in the way of these traditional methods. These particular methods can affect, positively or negatively, interactions.

In Switzerland, where interactions are observed in semi-extensive pig farms, the work carried out has shown the influence of fences (height, type), the presence of houses near farms and the type of breed of pigs in the frequency and type of interactions [START_REF] Wu | Risk Factors for Contacts between Wild Boar and Outdoor Pigs in Switzerland and Investigations on Potential Brucella Suis Spill-Over[END_REF]. If these results apply very well to semi-extensive system, the work carried out in Corsica brings more adapted results to the extensive breeding system. These works [START_REF] Jori | Questionnaire-Based Assessment of Wild Boar/Domestic Pig Interactions and Implications for Disease Risk Management in Corsica[END_REF][START_REF] Charrier | Aujeszky's Disease and Hepatitis E Viruses Transmission between Domestic Pigs and Wild Boars in Corsica: Evaluating the Importance of Wild/Domestic Interactions and the Efficacy of Management Measures[END_REF]) identified factors limiting interactions, especially direct contacts, such as the presence of fences, regular dietary supplementation and castration of gilts. Indeed, the wild boar is considered a polygynous species, the dominant male during the rut being able to mate with several females (ONCFS website). It is thus more frequently observed by breeders the reproduction of a male boar with a domestic sow than of a pig with a wild sow. The castration of the gilts thus reduces these interactions. Moreover, despite the most varied protection measures it is impossible to prevent all damages with a large population of wild boar present.

However, some types of fences (electric, steel mesh) are more efficient than others (wire grid) in limiting the exit of pigs and the entry of wild boars. Other practices such as the deposition of corpses and remains of carcasses in the wild, over-breeding or the use of year-round grazing seem to favor interactions. The wild boar generally shows a cyclical rhythm with a rest phase during the diurnal period and an activity phase mainly for food use during the night while the domestic pig has a rather diurnal activity (ONCFS web site). Thus, interactions concerned by these factors are mainly indirect.

Problematization and objectives of the project

This project started from the observation after several research studies [START_REF] Relun | Multivariate Analysis of Traditional Pig Management Practices and Their Potential Impact on the Spread of Infectious Diseases in Corsica[END_REF][START_REF] Trabucco | STAKEHOLDER'S PRACTICES AND REPRESENTATIONS OF CONTACTS BETWEEN[END_REF], that the investigations on pig/wild boar interactions require a better knowledge of the land use, farmers and their practices in order to identify areas most at risk.

This observation is therefore linked with the first central hypothesis of our project, that interactions between wild boars and domestic pigs are directly linked to some farming practices, identified thanks to previous works and literature. And even more, that according to the repartition of resources and differences between micro-regions, there is a heterogeneity of farming practices and density of animals that may be responsible of a geographical heterogeneity of risk of interaction. The aim then is to answer various questions: How are pig herds organised on the territorial scale? How to assess the diversity of practices? What is the impact of this diversity on the territory? From this first hypothesis we made two secondary underlying assumptions. The first one is that despite the diversity of pig farming practices observed in Corsica, based on literature and our first observation, we can assume that 3 to 5 types of farming systems can be described in Corsica. This raises the questions of the level of heterogeneity in practices and its representation in risk analysis. The second underlying assumption is that, knowing the role of wild life in disease transmission and maintenance, this heterogeneity could also explain differences in epidemiological pattern of some swine diseases in Corsica. So, the question is to determine if we can really deduce some epidemiologic patterns of infectious diseases from this data.

Finally, this original observation highlights a second major problem: crossing administrative data or population data (e.g. hunting scores with number of pig farms or number of pigs) is insufficient to build a correct understanding of domestic and wild fauna interaction at the Corsican scale. There is a need to produce data on farming practices, at the scale of a territory. Indeed, according to our findings, data available (both administrative and research database) do not allow to answer the question of interactions notably in a context where existing data is incomplete. However, it is impossible to conduct interview in each farm so, it is necessary to implement a method that allow the collection of these data at the scale required.

So, the second main hypothesis we made is that participatory methods and local knowledge could be a solution to face lack of data and improve data collection and analysis. This type of approach has been successfully used in the field of epidemiology, especially through scholars such as Mariner or Catley in environment characterized by scarcity of data. Behind this hypothesis are several questions: How to fill the data gap in this cultural, ecological and epidemiological context? How can informal data, as important as official data, be achieved while considering field constraints? The importance of proximity in Corsica favours the use of participatory methods, however, in a context where tensions can be significant due to land use and land declaration, how to find the right balance?

This project is therefore constructed around two main objectives, deriving from the two main problems raised:

1) Establishment of a methodology to collect data related to pig farming in Corsica: to implement a protocol that is both adapted to the Corsican context and reflects the heterogeneity of practices.

2) To analyse and represent these practices and pig density in term of risk of interaction with wild boars at the Corsican scale

MATERIALS AND METHODS

Study design: a multi-method approach

Principles

Based on the different issues identified on the Corsican field, we implemented a two-step method, by mixing tools from social sciences and epidemiological approaches.

The aim of the first step is to collect pig farming data in several micro-regions. As mentioned before, inhabitants of Corsican villages have a very good knowledge of their territory but also of their fellow citizens. This strong inter-knowledge is a real asset in the implementation of a data collection method based on key informants. To valorize this local knowledge, we implement a questionnaire approach to gather regional information on formal and informal pig production figures, map the pig density and extract pig farming practices facilitating interactions with wild boars. Combining the information we collect, existing data and technician knowledge, we try to set up the most reliable database possible.

Then, to analyse these data in term of interaction, we determine the risk of interaction linked with the practices selected. To simplify the analysis, we use MCA (Multiple Correspondence Analysis) and HCPC (Hierarchical Clustering on Principal Components) analysis on the data collected to establish different clusters of practices describing different categories of farming systems. To rank and score these clusters in term of risk of interaction, we assemble a group of experts, composed by technicians and breeders selected during interviews. Using participatory methods with this group (focus group discussion, ranking, proportional piling), we obtained a quantitative graduation of the risk for each farming system.

All the methods used or intended will be presented in this report. However, because of the lack of time (the project is conducted until end of July) the results of the group of experts will not be presented.

Triangulation in practice

The purpose of combining different methods in our study is to collect the most accurate data and to compensate the weaknesses (lack of data, cost of field) in each single method by the counter-balancing strengths of another. This approach, "the combination of methodologies in the study of the same phenomenon" is defined by Denzin as "triangulation" [START_REF] Denzin | The Research Act: A Theoretical Introduction to Sociological Methods[END_REF].

Based on the metaphor from navigation and military strategy, triangulation refers to the fact that using multiple reference points to locate an object's position allows for greater accuracy [START_REF] Jick | Mixing Qualitative and Quantitative Methods: Triangulation in Action[END_REF]). Thus, triangulation can be compared with the diagnostic process in veterinary medicine. Taking roots in social sciences, verification of data with local stakeholders and triangulation of data are essential tools in the acquisition of reliable data [START_REF] Pretty | Participatory Learning for Sustainable Agriculture[END_REF]. This is particularly applicable to a field like Corsica for which the existing databases are incorrect or incomplete.

In practice, triangulation results in a multiplicity of methods but also sources of information.

This approach involves gathering and confrontation of the data which requires the creation of adapted tools and the guarantee of a certain level of heterogeneity of data sources [START_REF] Dumez | Qu'est-ce que la recherche qualitative ?[END_REF]. There are two main designs for triangulation: the "within-method" strategy or the "between-method" strategy. The first one is a cross-check of the information obtained with one method. The second one uses at least two methods to answer the same research question [START_REF] Catley | Participatory Epidemiology: Approaches, Methods, Experiences[END_REF]. In this project, we use both "within-method" triangulation by reformulating the questions during interviews and "between-method" triangulation by using existing database analysis, key informants and mapping to combine data. Different designs imply different levels of triangulation, that may be seen on a continuum that ranges from simple to complex designs [START_REF] Jick | Mixing Qualitative and Quantitative Methods: Triangulation in Action[END_REF]). In a word, "within-method" triangulation is essentially based on cross-checking for internal consistency or reliability while "between-method" triangulation tests the degree of external validity. In this project, by multiplying our methods and sources (farmers, technicians, official dataset), we aim to reach a point close to this convergent validation of data (figure 1).

Moreover, the notion of triangulation goes beyond the simple idea of multiplying methods in terms of numbers, it is also necessary to multiply them in terms of diversity. Indeed, this conception is built on the idea that qualitative and quantitative methods should be considered as complementary [START_REF] Jick | Mixing Qualitative and Quantitative Methods: Triangulation in Action[END_REF].

Mixing conventional and participatory methods: a better access to the reality of the field and to informal information Many research approaches advocate the use of multiple methods. These different concepts all share the same principle, that qualitative and quantitative methods should be considered complementary [START_REF] Jick | Mixing Qualitative and Quantitative Methods: Triangulation in Action[END_REF]. Indeed, the positivist vision has long been adopted in science, although it does not take into account the fact that data are constructed within a particular social and professional context. Positivism is just one way of analysing the world, it is therefore important to consider alternatives to this paradigm in projects where the context is complex and where perspectives are as varied as stakeholders [START_REF] Pretty | Participatory Learning for Sustainable Agriculture[END_REF].

The objective of our project is not to highlight universal laws but rather to understand the particular context of Corsica. It is therefore important to balance the explanatory vision of quantitative methods with the more comprehensive picture provided by qualitative methods (Dumez,2011). Through this project, we have therefore tried to establish an approach that, allow breeders to represent their own version of their worlds, according to their reality and not that of researchers. They really become actors in the creation of data.

although
We have integrated these methods into both steps of our approach. The first part uses a particular "informal" method of interviewing: the key informants' method. The second part is based on several types of tools: a method of dialogue related to team dynamics through the focus group, and methods of visualization through ranking and proportional piling [START_REF] Pretty | Participatory Learning for Sustainable Agriculture[END_REF]. These are based on the idea that some information is difficult to express verbally or in writing. Moreover, the numerical aspect of these methods makes them easy to standardise and analyse with conventional statistical tests [START_REF] Catley | Participatory Epidemiology: Approaches, Methods, Experiences[END_REF]. Thus, our approach draws heavily on Rapid Rural Appraisal (RRA) and participative epidemiology (PE). Like these approaches, it is based on two important principles, which improve the quality and reliability of the information collected: triangulation, described above, and flexibility [START_REF] Mariner | Manual on participatory epidemiology -Methods for the Collection of Action-Oriented Epidemiological Intelligence[END_REF]. Our tools are therefore not rigidly defined and deviations are possible in their application. Thus, during the first interviews, the questionnaire grid and the map used changed considerably, both in terms of form and content. The format of the interviews is very dependent on the knowledge of key informants and their ability to appropriate the map, so each interview is unique in its process. Likewise, the identity and number of key informants are factors that are highly context-dependent and therefore highly variable across microregions. Finally, as in participatory epidemiology, although we rely on qualitative methods, our approach tends to be quite systematic and involves statistical analysis tools.

Data collection: to combine participatory method and classical survey method

The choice of scale for land representation by local actors: between reliability and accuracy Key informants have their own vision of the territory and own perimeter of knowledge. It is therefore important that the method is both flexible enough to allow them to best express their perception of space and systematic enough to cover all SNRA.

In order to obtain the most accurate map possible, the scale of the porcine route was first considered. However, during the test interviews, we observed a high degree of heterogeneity in the ability to represent the porcine courses on the map; while some were able to accurately track each flock, others were much less comfortable with this exercise. As some breeders want to provide a route despite their uncertainty, the exercise can lead to a loss in reliability. Moreover, we noticed that although the pigs are spread over territories exceeding the communal limits, the breeders show a greater facility to reason at the scale of the commune and the farms. So, we had to make a choice for the scale in order to find the right balance between reliability and precision. If the choice of the precision led us towards the scale of the course, the reliability and the feasibility led us towards the scale of the commune.

During an interview, the farmer is therefore asked about the various farms in the municipalities around his own farm. He is encouraged to talk about all the flocks he knows and their distribution as a percentage of the herd in the different communes. He also traces the course he considers of each of these herds on the proposed map background. Then, during the analysis, the data are grouped by municipalities. This grouping makes it possible to overcome the uncertainties in the layout and to simplify the result, without losing much in precision given the size of the municipalities.

Choice of areas

To implement and test our method, we needed to compare the application of the method in areas with different territory features like pigs and wild boars' density, size of the communes or spatial localization on the island. But another important aspect was the existing knowledge on farms and INRA's relationships with farmers in these areas. Indeed, some Corsican SNRA have been more studied by INRA and Cirad than others in the past and INRA technicians have good relationship with farmers in these regions. As our method is based on triangulation of data and exchange with farmers, it was important to take this point into account (table 1).

Based on these criteria and the time limitation, we selected 4 SNRA (Annex 7):

Castagniccia, Cap Corse and Haute Gravona/Secteur d'Ajaccio (further mentioned HG/SA).

These last two SNRA were grouped into one because of the overlap of delimitation and the similarity of their features. 

b. Anonymity and privacy preservation

The scale of study is essential in the preservation of anonymity and the protection of privacy, both for informants and for those concerned with the information provided. In this method of analysis, pigs are no longer distributed at farm level but at the municipality level.

The distribution of pigs on the territory shows that the pigs present in a municipality are neither necessarily nor only those of the breeders having declared their exploitation on this commune.

Thus, using this scale, the cartographic information obtained for a municipality does not allow to go back to the animal farm of origin. who often make speculations or inferences [START_REF] Marshall | The Key Informant Technique[END_REF].

Tremblay described the five following criteria to have the « ideal » key informant:

-Role in community: His formal role should expose him continuously to the kind of information being sought.

-Knowledge: In addition to having direct access to the information desired, the informant should have absorbed the information meaningfully.

-Willingness: The informant should be willing to communicate his knowledge to the interviewer, and to co-operate with him as fully as possible.

-Communicability: He should be able to communicate his knowledge in a manner that is intelligible to the social scientist.

-Impartiality: As an ideal, personal bias should be at a minimum, and such biases as do exist should be known to the research worker. For instance, if the informant has a bias conditioned by his class position, this should be known to the interviewer so that its effects can be properly appraised.

Of these five criteria of eligibility, only role in community can be determined in advance [START_REF] Tremblay | The Key Informant Technique: A Nonethnographic Application[END_REF]. The other qualifications are apt to be largely matters of personality, rather than positions in the social structure. Considering activities or role in farmers' community, we pre-selected two types of key informants:

-Technicians: We interview technicians from the different organizations involved in Corsican agriculture and previously described (GDS, INRA, ODARC). These people are used to work on the field with farmers and have good knowledge on Corsican pig farms.

-Farmers: The selection is based on different criteria. Indeed, we select farmers that are involved in association or in the local life to increase chance of having people who exchange information with other farmers. We also favour farmers who are also hunters because they tend to observe and to range their territory a lot and are thus potential "natural observers".

b. Selection method

The selection method for key informants is mainly based on snow-ball sampling. It is a nonprobability sampling technique where after observing the initial subject, the researcher asks for assistance from the subject to help identify people with a similar trait of interest. Thus the sample group is said to grow like a rolling snowball [START_REF] Combessie | IV. Sondages, échantillons[END_REF]. In practice, at the end of each interview, we ask informants if they have other informants to advise us in municipalities of our interest. To select these areas in which data was missing, we use the multi-bases farmers listing we implemented (see below). We first ask technicians to give us the contacts of farmers responding to our criteria and that they suspect to be good informants. We then apply the snowball sampling on these farmers. We stop when the saturation of data and a certain level of overlap are obtained.

In order to be as exhaustive as possible in our data collection, we needed to rely on a listing of breeders. Since INRA does not have this data set, the creation of a farms database was necessary. For this purpose, we cross-referenced data from different sources in order to result in a listing of probable breeders and their location on the island. We used 4 listings (FRGDS, Slaughterhouses, Siren and PDO/Ligeral), mentioned above. This listing contains minimal information like name and municipality of the breeders and the database of origin of this information. For communication facilities, we will call this base "Datacross" in the rest of this report.

It is an important processing tool in our prospection which gives us a good overview of the number of breeders and the areas to be covered. Moreover, it is a tool that will evolve over the course of the project and be used in other projects led by INRA. This database represents an important element of the knowledge of the territory for research and management on diseases.

c. Key informant evaluation

To start the interviews, after presenting our project, we ask informants about their personal journey to both break the ice and try to understand their profile regarding the criteria described above. We let them talk about stories on their village or other farms which give us good overview on the relationship they have with other farmers of the village.

After each interview, each interviewer has to fill the document on informants' evaluation.

(Annex 8). In this grid, the five criteria serve as a screening device for separating the "good" from the "poorer" informants. Thus, we use it when data about one farms are not consistent between two or more key informants to select which information we keep.

For judging information provided by key informants, we used 3 criteria described by Tremblay [START_REF] Tremblay | The Key Informant Technique: A Nonethnographic Application[END_REF]):

-Internal consistency: this criterion can be checked in the course of data collection and analysis of each informant. Origin of each specialized knowledge is checked during the interview to understand how the informant get the information (participation in some project, work in associations or local organizations).

-Productivity: the ability to tell about the other farms. We evaluated this criterion thanks to the ratio number of farms mentioned per key informants in each micro-region.

-Reliability: to evaluate this criterion, cross-comparison of data collected is necessary.

Indeed, when comparing data obtained from a key informant B about a key informant A, we determined the degree of reliability of each key informant. We thus determined the percentage of convergent data for each key informant.

Interview material

Interviews are conducted in French language with two interviewers and are audio-recorded with the agreement of informants. During this interview, we cover both pig farming and wild boar hunting subjects (project carried out in parallel by the PhD student), each interviewer covering her own subject. One acts like the facilitator by introducing the interview and asking questions. The other plays the role of the recorder by taking notes, checking that all information expected are collected and helping the facilitator to refocus on the topic when needed [START_REF] Catley | Participatory Epidemiology: A guide for trainers[END_REF]. This single interview method also allows us to save the interviewees time (one interview instead of two) and to take notes easily.

a. Interview

When working with key informants, the aim is to gather qualitative and descriptive data that are difficult or time-consuming to collect through structured techniques such as questionnaire surveys. This method should be considered as a selective sampling of specialized knowledge of the characteristics under study rather than an unstructured interview [START_REF] Tremblay | The Key Informant Technique: A Nonethnographic Application[END_REF].

Indeed, during the interview, we use semi-structured technique and although we try to influence people as less as possible, we have to guide them a little to the information we need.

In practice, we first ask informants to talk about their own farm and then to do the same process with the other farms they know around. Although we have specific information to collect, we let them follow, by associative processes, from one thought to the other with relative freedom. We take part to the discussion to guide them to the information we selected in the check list (Annex 9). A questionnaire grid (Annex 9) is used by the recorder during interview to note the specific data we need, to be sure we do not miss it.

The interviews are planned to last about one and a half hours. Indeed, if the interview is too long, the respondent loses interest in the exercise and the quality of the information collected declines [START_REF] Mariner | Manual on participatory epidemiology -Methods for the Collection of Action-Oriented Epidemiological Intelligence[END_REF].

b. Mapping

During interviews, we also ask key informants to draw on a map the courses of pigs, as precisely as possible, for all the farms they mentioned. For this, we use QGIS software that allows us to provide three different background maps to the breeders so that they can best appropriate the representation. The simplest one is the map of municipalities, the second one (OpenStreetMap) is more detailed and present boundaries of communes, chief towns and landmarks such as rivers, roads and places of interest. The last one is the Google Map Satellite representation that allows farmers to zoom on buildings and other places of interest. With our help or alone, informant can easily and directly draw the courses on the computer.

The checklist and the mapping method were pre-tested on two hunter-breeders and a breeder in order to adjust the questions and the method before their realization on a larger scale. This allowed us to adapt the background maps used by adopting the models allowing breeders to better visualize the territory. This test helped us to adapt questions in order to reach the right balance between the accuracy of questions, the reliability of answers and the feasibility in a limited time.

c. Data collected

Based on the results of interviews, we created a new database containing, in addition to the name of breeder and location of the farms, the farming practices concerning them. To preserve anonymity of breeders, each farm is referenced thanks to an ID. Information collected are gathered in the table below.

Concerning the number of animals, to facilitate MCA and descriptive analysis, we determined 4 categories based on the "natural ruptures" in our data. We therefore define small (0-90 pigs), medium (91-199 pigs), large (200-399 pigs) and very large farms (more than 400 pigs).

TABLE 2: INFORMATION GATHERED DURING KEY INFORMANTS INTERVIEWS

Characteristics of farms General practices Reproduction management Interactions

Municipality where the farm is located In case of divergent data collected from two key informants for the same farmers, we try to identify the reason of this divergence which is an interesting data for the method [START_REF] Jick | Mixing Qualitative and Quantitative Methods: Triangulation in Action[END_REF].

For the database, we select the data from the key informant that was identified as the more reliable of the two based on the key informant evaluation. Moreover, in some cases a key informant A give data on a key informant B, it is thus interesting to compare these results with the data given directly by key informant B. By comparing the level of concordance, we can also determine if key informant A is a good source of data or not.

Data analysis: several steps to characterize risk

Connecting scales and territory: determination of pig density at municipality level As mentioned before, data are collected at the pigs' farms level and then transcribed at the municipality scale. To achieve this conversion, we have defined two rules depending on the situation.

In those cases where the key informant gives us the proportion of pigs from one single farms on several municipalities, we just apply this proportion to the total number of pigs of the farm and obtain the distribution of pigs on each municipality. In other cases, we use the drawing of the pig course to do a distribution depending on the occupied surface (Annex 10). From the plots representing the areas occupied by each farm and made by the informants, the areas occupied by the herds of pigs on each commune are measured. The surface area per commune/total area ratio makes it possible to determine a percentage of distribution of the herd on each commune. From this percentage and the size of the herd, the number of pigs per commune can be approximated.

These methods allow us to determine an approximation of the number of pigs in each municipality. Combining this data with the surface area of each commune, we can determine the density of pigs of each municipality.

Cluster definition by type of at-risk practices: MCA and HCPC method

The final aim of the project is to represent the risk of interaction between wild boars and domestic pigs. In order to obtain this representation, it is necessary to define a method allowing the analysis of parameters related to pig farming affecting interactions. However, given the multiplicity of parameters, it seems difficult to make a parameter-by-parameter analysis.

Moreover, since these factors are linked within the farms, it seems important to match the reality of the territory and practices, to think in terms of sets of factors rather than in terms of individual factors. Drawing on the work carried out previously on 68 pig breeders in Corsica [START_REF] Relun | Multivariate Analysis of Traditional Pig Management Practices and Their Potential Impact on the Spread of Infectious Diseases in Corsica[END_REF], we opted for a method which allows to define clusters of factors; an Multiple Correspondence Analysis (MCA) followed by an Hierarchical Clustering on Principal Component (HCPC) analysis.

MCA is generally used to analyse qualitative survey data in order to identify the underlying structure of the data. It allows both to identify associations between categories of variables and to determine groups of individuals with a similar profile in their practices [START_REF] Kassambara | ACM -Analyse des Correspondances Multiples avec R: L'Essentiel[END_REF].

This method is based on representing each individual according to their categories in a

Euclidian space defined by specific dimensions. These dimensions, also called components or projections, are defined to best capture the variance of variables. They are thus linear combinations of the variables studied which represent different amounts of variance (characterised by eigenvalues) and are defined so that each component captures the variance not described by the previous one [START_REF] Relun | Multivariate Analysis of Traditional Pig Management Practices and Their Potential Impact on the Spread of Infectious Diseases in Corsica[END_REF]. MCA can be interpreted as an orthogonal decomposition of the variance (also called inertia) of a data table. In this project, the MCA method can be considered as pre-processing steps which allow to compute clustering on categorical data.

First, to carry out this MCA, we have to select factors and individuals we want to include.

Based on preliminary literature work (see part 1. C.), we have selected 16 factors (table 2)

suspected to have an impact on interactions and allowing a good description of farming practices. Seven other factors are added as supplementary variables because of lack of respondent (e.g. period of castration for non-reproductive males), lack of diversity in answers (e.g. castration of non-reproductive males), lack of interest in the analysis (e.g. micro-region)

or because the variable was a consequence not a cause of interaction (e.g. frequency of hybrid litter). These supplementary variables are not involved in the determination of the components and therefore in the analysis but can be projected on these components. On the basis of a sufficient number of data available, we conducted MCA analysis on 103 individuals from our database.

Second, a HCPC analysis using Ward's method was performed on MCA results to identify group of farmers with similar practices [START_REF] Kassambara | ACM -Analyse des Correspondances Multiples avec R: L'Essentiel[END_REF]. This method uses algorithms to group a set of individuals in homogenous categories according to a set of descriptors so that the degree of association is strong between members of the same category and weak between members of different categories. Based on the results of the MCA we choose to keep 5 dimensions, describing a sufficient amount of the variance, for the analysis. The two steps of the multivariate analysis were performed with R version 3.5.3 using the package FactoMineR for MCA [START_REF] Lê | FactoMineR : An R Package for Multivariate Analysis[END_REF] and HCPC [START_REF] Husson | Principal Component Methods -Hierarchical Clustering -Partitional Clustering: Why Would We Need to Choose for Visualizing Data[END_REF].

Risk assessment through participatory methods with experts' group

To assess the risk linked with farming practices, we consider the risk at the cluster level.

Indeed, each cluster, representing a farming system with different risk factors, correspond to a specific level of risk. To systematise the method to all micro-regions and to be able to map the result, we require to give a numeric value to each level of risk. As no literature data were available on this topic, we decided to work with a group of experts.

This step is planned for end of June. The objective is to select a group of 7 to 9 persons from different organizations and with different activities and thus, different experiences and knowledge. We selected this size to have a group large enough to gain a variety of perspectives and small enough not to become disorderly [START_REF] Rabiee | Focus-Group Interview and Data Analysis[END_REF]. This group will be composed of:

-4 technicians from INRA, ODARC and GDS with expertise in pig farming, -1 hunter chief intendant, former pig breeder with a strong expertise on wild boars -2 to 4 pig farmers, selected in different SNRA and recognized during interviews or known by technicians for their good knowledge By using several participatory tools, the aim is to encourage experts to work together, with the help of a moderator, to assess the risk. This assessment is regarded as a 3 steps-process, combining 3 types of exercises. By varying exercises and working at several scales (in group or individually), different types of information can be brought-out in a semi-quantitative way.

Thus, by discussing the different levels of risk before starting the piling, the quality of the response is improved [START_REF] Mariner | Manual on participatory epidemiology -Methods for the Collection of Action-Oriented Epidemiological Intelligence[END_REF].

We selected 3 tools for their complementarity: focus group discussion, ranking and proportional piling.

FIGURE 2: PROCESS AND METHODS USED DURING THE GROUP OF EXPERT SESSION

Focus groups, unlike individual interviews, provide the added dimension of the interactions among members [START_REF] Tong | Consolidated Criteria for Reporting Qualitative Research (COREQ): A 32-Item Checklist for Interviews and Focus Groups[END_REF]. During this exercise, instead of answering questions, group members are encouraged to communicate with one another, share ideas and comments on each other's experiences. A discussion guide, used to provide a framework for the moderator, and a method for analysis are under development [START_REF] Wong | Focus group discussion: a tool for health and medical research[END_REF]. Ranking is implemented to determine the relative risk level for each cluster. This step of discussion between experts allows to achieve a unanimous ranking of clusters in terms of risk before the proportional piling. Finally, proportional piling is a semi-quantitative method used in this project for determining degree of risk. Circles are drawn representing the clusters mentioned.

The respondents are then asked to pile flat balls in proportion to the importance of the risk of interaction. A fixed number of flat balls (50 or 100) is used to make the method reproducible between respondents and to facilitate the analysis. Thanks to the number of flat balls placed on the symbol for each cluster, we determine a mean degree of risk for each cluster. This technique is a good complement to simple ranking because it allows great graduation of emphasis [START_REF] Mariner | Manual on participatory epidemiology -Methods for the Collection of Action-Oriented Epidemiological Intelligence[END_REF].

Perspectives

The next methodological steps of the project are:

-To finalize the method for group of expert session -To determine a method to include the future information and individuals in the clusters. It is important to find an easy way to classify farms in different clusters to facilitate work on the field. Two methods are currently under review.

-To link pig density and type of cluster to allow the mapping of risk of interaction linked with farming practices. A MCDA method is thus considered.

RESULTS

Although collect of data is still on process in the different areas (especially in Haute Gravona/Secteur Ajaccio), we can determine some results that may slightly evolve in the coming weeks.

Methodological outputs: grasping accuracy on farming practices and pig farms distribution

The method we implemented produced interesting outputs that strengthen the accuracy of the data on pig sector in Corsica. To demonstrate the interest of this method, we highlight the gap between the data collected with the official databases (1.). We then show our results on the key informant evaluation, which demonstrate a relative robustness of this approach (2.). But despite these good results, the method presents certain difficulties that scholars should be aware of (3.).

The gap between official databases and results

Although we did not yet finish our data collection about farming practices, we obtained a final listing of active breeders (which explains the data expected mentioned after). Indeed, if some key informants could not talk about farms and practices, they were able to tell us which breeders were still practicing or not.

The output of our approach relies on a comparison between an "original Datacross base", built from crossing data from different official databases and a "final Datacross base" built from key informant interviews (table 3). About the hundred or so breeders whose information we have, we can determine the percentage of correlation between databases, that is the percentage of farmers present in our Datacross base that are classified in the other databases. Thus, we determined that in these areas out of the 157 farmers of the GDS database, only 92 are in our final database. This represents a rate of correspondence of 58%. This database thus lists more breeders than they are and the breeders listed may not be active anymore as the database is old now (2013). In the Siren database, out of the 111 breeders listed, 79 are in the final database, which represent a correspondence of 71%. Finally, the most appropriated database is the slaughter houses' one with 89% of correspondence (86 out of 97 breeders). Our observations highlighted two problems with slaughterhouse database. The first one is that in this database names are not written properly. Indeed, names are incomplete or in some farms, the name of members of family are used instead of breeder's name. This data can thus not be used. The second problem is that in Corsica some farms still practice traditional slaughtering and so, do not use slaughter houses which minimizes the number of farms.

Moreover, in the three SNRA, out of the hundred or so of breeders whose we have data, 15 do not appear in any official database. Which means database are not actual enough or that these breeders do not declare their activity. These breeders are thus an important target to identify for management strategies. This gap between official data and our data need to be confirmed with more interviews in some study areas were data are missing (e.g. Secteur Ajaccio) and in other areas of Corsica.

Nonetheless, this first result highlights a major issue about getting accurate information on a situation, for research or other purposes. The major differences between official databases, and between the Original and Final Datacross bases seems to confirm our assessment on the fact that cautiousness is required in using official databases if one looks at getting an accurate vision on pig sector. Using key informant method then seems appropriate, at the condition of correctly choosing informants.

Evaluation of key informants

During this first period of interviews, we met 18 key informants. For 17 of them, data were exploitable (the first interview was a test). As data collection started in Castagniccia and Cap

Corse, data are more complete for these areas. Interviews are still on process so these results may evolve soon. We evaluated information collected with Tremblay criteria:

-Internal consistency: In our panel of key informants, 14/18 are breeders, 1/18 is hunter chief intendant and 3/18 are technicians from different organizations. Moreover, 12 of all of them are hunters. In a majority, people hunting because of their interest for wild boars were good observant and interested in the results of our work. -Reliability: We obtained an overlap of data for 12 out of 106 farms. Thanks to this overlapping we can compare results two by two for 10 key informants (overlapping for other key informants will be obtained thanks to further interviews). We thus identified 2 very good informants (high level of correspondence for different farms), 6 good informants (good level of correspondence but overlap for only one farm), 1 bad informant (poor level of correspondence or even totally opposite data). For the last one, status was not possible to establish because of absence of correspondence with a direct owner or a good informant.

AREAS

The best key informants we identified thanks to overlapping and interviewers' evaluation (criteria described in the method) were technicians, hunter chief intendant and 2 farmers involved in associations or projects with INRA for long time.

-Productivity: the ability to tell about the other farms. We evaluated this criterion thanks to the ratio number of farms mentioned per key informants in each micro-region. (table 4)

Looking at the number of farms (other than their own) mentioned by key informants, we can observe a big variation from 0 to 30. (figure 3) The average is 6.22 but this number is not homogeneous from one area to another. The ratios farms/key informant (table 4) show a high heterogeneity in the application of the method according to the region. Indeed, while in Castagniccia, 1 key informant can talk on average about 6 farms, in Cap Corse, they can only give data for their own farm. Provisional results for Haute Gravona/Secteur Ajaccio show that in this area, the ratio seems to be close from the one of Castagniccia. These differences may be explained by the number of farms in each SNRA. Indeed, in Castagniccia and Haute Gravona, the number of farms is higher than in Cap Corse, farmers are closer one from each other while in Cap Corse, pig farming is not traditionally rooted in the area.

Concerning the ratios municipalities/ key informant, we observe that in Castagniccia where municipalities are smaller than in other areas, the ratio is higher (6.5) than in other areas (2.8 or 4.2). So the coverage for each key informant allowed by the method seems to depend to this factor.

Looking at this 3 criteria, technicians have a higher productivity, internal consistency and for some better reliability than other key informants. So, they represent important target for our method. However, looking at the 15 farms that were not referenced in any official database, only 3 were listed by technicians. This highlights the fact that although technicians have strong knowledge about areas they manage, local farmers are essential to reach the more exhaustive coverage possible and to allow the detection of undeclared farms.

Hence, the key informant evaluation indicates a relative robustness of our approach, which allowed us to gain accuracy in visualizing the distribution of pig farms in each SNRA.

Moreover, a major point of this method is that a majority of key informants was able to produce detailed information on farming practices in each area (which will be used in part B and C), even if we faced some limits in this exercise. The limitations of communication During interviews, we observed difficulties in the implementation of the method with some informants.

Micro-region

With all informants in Cap Corse we had to face the fact that key informants were not able to talk about other farms. Because of the distance between farms and the fact that for most of them pig farming was a second activity, they do not have a lot of contact and thus do not know each other.

In other areas, we only have difficulties with three key informants. They gave information about their own farms but did not gave information about other farms or just for one other.

Although they had been informed by phone of the project, they did not give more information.

They gave us different reasons. For two of them, the problem was the idea of giving information about other people: Behind the importance of proximity lies the importance of words and trust. In the process of gathering information, the telephone contact and the first minutes of interviews were decisive. One of the things we found was a difference in the attitude of the respondents if the first contact had been made by the INRA technician who has a very good reputation with the breeders. For example, key informants were much less hesitant of talking about other breeders.

This highlights a major point in conducting such a method: the accessibility granted by respondents due to their knowledge and trust of INRA technician (who has worked with this sector for a long time). As a consequence, historical factors concerning the relationship between the pig farmers and the organism the investigator is affiliated with are important to be taken into account. As this relationship is generally built after several years of work, the kind of method would be difficult to be implemented in a "virgin" territory.

Estimation of the pig density and heterogeneity of practices

The analysis of our interviews allowed us to characterize a diversity of farming systems, with a focus on practices that potentially play a role in interaction with wild boars. (1) These data also allowed us to determine the second factor essential to characterize the risk, the pig density.

(2)

Practices and breeding system description

In this part, results are based on the complete data of 84 farms for practices and 106 farms for number of animals, from studied areas and collected from reliable informants (as assessed previously).

a. A diversity of farms but a majority of farrow-to-finish farms and mixed breeds Looking at the data collected for the three areas (figure 4), the breed the most represented is cross bred (mixed) animals (44%), which may encompass the Corsican type (8%). These animals are very common as breeders mix Nustrale breed with common breed (Large White, Duroc) to improve the production rate while keeping the behavioural and resistance capacities of Nustrale Breed. Key informants make a distinction between Corsican type which are cross bred animals with predominance of the Nustrale breed and "mixed" animals which contain no or a low percentage of Nustrale breed but a mix of other breeds.

The second main breed represented is the Nustrale breed (28%) which is linked with the PDO certification (24%) as this breed is one of the criteria for the PDO. But this is not equivalent from one area to another, no PDO farms are present in Cap Corse while Castagniccia seems to be the micro-region with the higher percentage of PDO farms (27% in Castagniccia, 21% for Haute Gravona/Secteur Ajaccio). The term "population" concerns farms in which breed is not controlled at all, we can observe animals of all kind of breeds or cross-breeding, even hybrid animals. At last, the category "other" encompass all other breeds (Duroc, Large White…) which are a minority in Corsica while they represent a majority in continental France.

We also observe that farms are mainly farrow-to-finish farms (88%). Breeders that do not realize reproduction with their animals are rare (12%) in Corsica: the dominant technicoeconomic structure of farms assembles all the steps of a food chain production, from farrow to transformation and retailing.

Concerning the size of farms, we determined 4 categories. Small farms (50%) present less than 90 animals at the maximum of the year and is the most represented. Knowing the Corsican system of animal's renewal, 90 animals correspond approximatively to 40 fattening pigs, 40 pigs and piglets for renewal and 8 breeding animals. Very big farms (more than 399 animals) are rare (7%) and especially concentrated in Castagniccia (5 out of 7). Moreover, we can observe differences between Cap Corse and other regions. In Cap Corse, farms are only small, the biggest farm contains less than 200 animals while other regions follow the distribution presented in figure 4.

b. Free ranging management

In the three areas studied, we can distinguish three types of free ranging management practices that are quite balanced (figure 5). If animals are largely left free a part (20%) or all (30%) year, half of the farmers keep their animals in fenced area all the year. According to the interviews, fenced systems seem to be more and more developed regarding the lack of resources (chestnuts, acorns) and problems with people in villages (destruction of gardens, traffic accidents…). This problem of cohabitation in villages also explains the fact that percentage of farms with no fences (15%) do not match with the percentage of farms practicing all year free ranging (30%). Indeed, although animals are left free all year, they have partial fence limitations (24%) especially near road or villages. Moreover, when fences are present, material used is mainly wire grid (55%). But with the threat of ASF, many farmers told us that they are considering a conversion from wire grid to steel mesh, electric fence or "building" fences which are for the moment not very common (26%).

At last, free ranging management seems to be linked with the SNRA (figure 6). The first observation is that Secteur Ajaccio and Haute Gravona have different profile concerning freeranging management and should be therefore be distinguished in our analysis. The second is that in Cap Corse and Secteur Ajaccio, animals are mainly fenced while in Castagniccia and

Haute Gravona, if the rate of animal never free ranging is quite similar (46 % for Castagniccia and 40% for Haute Gravona) practices differ. Indeed, in Castagniccia practices of unfenced farms seem to be oriented toward all year free ranging (38%) while in HG practices are in favour of partial free ranging (60 %). Hence, the diversity of free ranging practices may produce different patterns of risk of interaction in each area. If we could expect similarities between Castagniccia and Haute Gravona, we could make a hypothesis on a lighter risk in Cap Corse and Secteur Ajaccio.

30%

c. Reproductive management

Reproductive management is an important component of interactions, especially for sexual and agonistic interactions. Autumn is especially a high risk period because of the overlap of mating period and free ranging period (linked with resources). In the studied areas, 77% of the breeders manage mating in a fenced area (figure 7). Thus, 16% of breeders do not control this mating and let animals free ranging during this period which can favour the mating with wild boars. Moreover, only 55% of the breeders have a specific area for mating which means they better control the filiation of future litters and better monitor heats of sows. This practice is considered by some farmers to have a protective effect against mating with wild boars as the domestic boar defends its role in the herd when a wild boars came into the fenced area [START_REF] Trabucco | STAKEHOLDER'S PRACTICES AND REPRESENTATIONS OF CONTACTS BETWEEN[END_REF].

Non reproductive sows that are raised as fattening pigs also play an important role in interactions. Indeed, if they are not neutered, as is the case for 75% of breeders of this sampling (figure 7), they attract wild boars during their heats. Some breeders told us during interviews that an alternative method used by few farmers to avoid mating with wild boars was to breed the sows before leaving them free ranging and then eliminate the litter or send the sows gestating to slaughter house. The risk of sexual interactions between domestic boars and wild sows seems to be very rare as only 3 out of the 84 listed farms do not practice castration of males. But this risk may be more important as all the breeders do not practice castration in early times when animals are still not fertile. Indeed, out of the 23 farms for which we have information, 30 % do it late in the life of the pig (after 5 months) and 18 % do not have strict and scheduled organization (early or late, it depends of the time available).

. Finally, we observed that only 41 % of farmers never have hybrid litters (cross bred with wild boars). A quarter is evaluated as regularly having this kind of litters which is an evidence of a high frequency of interactions and a poor management of reproduction. This information seems to providea good indicator to assess sexual interaction risk Hence, despite a large majority of farmers using fenced areas to manage reproduction, and the implementation of some techniques to avoid mating with wild boars, it seems that the risk of sexual interaction remains quite high regarding the high frequency of farmers having regularly or occasionally hybrid litters.

d. Litters management

During interviews, many breeders mentioned the importance of specific and protected areas for farrowing to reduce the risk of contacts with wild fauna (foxes, crows...) so, we decided to add questions on that aspect. 81% of farms have specific parks for sows and their litters (figure 8). Generally, these parks are individuals as sows can be aggressive with other litters during the first days of their life. But if most of the farms have these specific parks, not all the sows can enter inside in 42% of them. Sows are thus forced to farrow in the forest or in non-fenced areas.

Concerning management of hybrid litters, out of the 18 farms for which we have data a majority (67%) of breeders raise these litters. Individuals with similar set of variables are spatially close on this map. All the variables involved in the analysis were identified as significant (p-value<0,005) (see table 2 Annex 12B).

Thanks to this analysis, we can also determine the variables describing each cluster. In the results (see table 1, Annex 12B), the data CLA/MOD indicates the percentage of all individuals having the modality that are in the cluster while MOD/CLA represents the percentage of individuals from the cluster having the modality mentioned. The table 5 presents a resume of the cluster according to the practices. Cluster 1 mainly comprised individuals that let their animals free-ranging all the year. These farms have no fences (8/16) or partial fences (8/16) and thus fences that are not tight (see table 1 and 2, Annex 12B). Mating is not realized in fenced areas and in many cases (25% of individuals of the cluster), farrowing neither. None of these individuals practice castration for the non-reproductive sows. These farms are not in PDO certification. All farms that have "population" animals and irregularly feed their animals are in this cluster. Moreover, these farms are linked with some practices that show a low level of management like late castration of males or raising of hybrid litters. Finally, farms in this cluster are linked with a regular frequency of hybrid litter which is a sign of high intensity of interactions.

In cluster 2, all individuals let their animals free-ranging all year. Indeed, they have no fences (6/21) or partial fences (15/21) which means in both case that fence is not tight. Animals thus share the same space with animals from other farms. However, these farms control the reproduction: mating is in fenced areas, farrowing happens is specific areas and nonreproductive sows are castrated. These farms mainly raise Nustrale breed (18/21) and are in the PDO certification. For alimentation, 66,7% of them supply in alimentation only seasonally. A high percentage of these individuals practices wild deposit of carcasses and left-overs. Finally, this type of breeding system seems to be linked with farms of medium size (91-199 pigs).

Cluster 3 concerns breeders that keep their animals in fenced area and let them free-ranging only during a period of the year. For most of them it is only during autumn and winter, and some other let pigs free in pastures during summer. Thus, most of these animals can have interactions with pigs from other farms. For the fences, many of these farms use wire grid.

Concerning the reproductive management, mating is done in a specific fenced area. Animals included in this cluster are not under PDO certification and many of them are from Corsican type. Moreover, most of the breeders that do not have specific period for male castration are in this cluster.

In the cluster 4, animals are never free, they are in fenced areas totally closed. In a majority, fences are tight and thus pigs do not have contacts with other pigs. All the farms using steel mesh fences are in this cluster. As they never go out, animals are feed every days during all the year. Concerning reproductive management, mating is in fenced area, specific or not. Most of the breeders that do not let carcasses and waste outside are in this cluster. The proportion of breeders that never observe hybrid litter is higher than in other clusters.

At last, cluster 5 concerns farmers that do not practice farrowing. There are thus not concerned by reproductive management. Animals from these farms are non-Corsican breed (Duroc, Large White…). Animals are kept into fenced areas, especially in buildings. Many of these farms are small sized (under 90 pigs).

Each farm can thus be categorized in a cluster according to its farming practices. In our sampling, we can observe that the most represented cluster is the cluster 4, corresponding to farms that keep animals in fenced areas (figure 14). This system appears during interviews to be more comfortable for farmers by allowing them to easily monitor their animals (reproduction, food, farrowing…) and to avoid problems with villagers. Then come two clusters, whose practices are quite similar, cluster 2 and 3. These clusters correspond to farms that are in traditional systems (free ranging all year or during finishing period) with a good reproductive and feeding management. The cluster 1 representing 16% of the farms, is a farming system corresponding to low investment of time and money for farmers. Finally, cluster 5 could be assimilated to intensive systems used in continental France.

DISCUSSION

The approach developed in this report allows a better understanding of the farming practices and thus of the risk factors involved in interactions. Indeed, interactions are not only linked with the density of domestic and wild swine but are the consequences of socio, economic and ecologic mechanisms mainly determined by farmers' practices.

The objective of this work was to determine a methodology to collect these data in the Corsican context. In this part, we will therefore first talk about results of this data collection and their link with previous studies. Second, we will consider methodological issues to evaluate the pertinence of our method to grasp the data at the scale wanted. Finally, we will explore the perspectives of the project and the ways of improving it. Moreover, these previous studies were focused on regions known for their high pig production. They were already based on the assumption that extensive farms and some areas were more at-risk areas and thus needed to be studied. Thus, our method aims to deconstruct this approach and address the issue from the other side. First, by working on different areas with different levels of pig activities and second, by covering all kind of farms. The aim is therefore to understand how practices are organized at the territorial scale to better understand the dynamics of interactions. The method is based on the idea that knowing the practices favoring the risk of interaction, the density of pigs in areas and the geographical repartition of these practices, we can determine the most at-risk areas.

Finally, the characteristic of our survey do not only resides in the capture of all practices but also in the geographical comprehensiveness of the pig activity. Indeed, the geographical aspect was not so central in the previous studies. In our case, thinking in term of sanitary management and epidemiological pattern of disease, we introduced the notion of spatialization in the project to link practices with territory. Although our method is not perfect (lack of overlapping, problem of reliability of informants), we managed through triangulation of data to catch the most geographically exhaustive and global picture possible of the actual situation. By using the administrative definitions of municipalities and SNRA as a framework, we implemented a fine mesh of the information. This geographical consideration allowed us to highlight the fact that spatial differences between and within SNRA were existing, especially for practices as free-ranging, size of herds or PDO certification. Moreover, the second step of the method will allow us to integrate this spatial information in our analysis and the construction of a model for interactions (see part C).

A heterogeneity of farming systems leading to heterogeneity in risk of interactions Although we confirmed a diversity of practices, we did not consider these practices as individual but investigated them as pool of practices. Indeed, knowledge and know-how are passed to farmers during professional formation or in family [START_REF] Marie | Les activités d'élevage porcin en Corse. Des difficultés de la transition entre économie souterraine et économie formelle[END_REF] Looking at the various systems described, we observe a good correspondence between studies (table 6). This correspondence demonstrates that although the pig sector has been structured and evolved over the past 30 years, farming systems have been conserved thanks to their own specificities and coherence. However, in contrary to these studies, our study aimed to determine different systems according to the factor of interest for risk of interaction. Although risk needs to be assessed with experts, we can already observe differences in management that have direct consequences on risk of interactions.

Indeed, the five systems we described are linked with different level of management of pastures, reproduction, wastes and food. These different levels have direct consequences on the ability of farmers to control and monitor their animals. In industrial system, thanks to building and absence of breeding animals, it is easier to avoid interactions with wild fauna. Similarly, semi-extensive systems in which animals are all year fenced appears to be for many farmers a good compromise between use of land and easier monitoring of animals. If this system requires an investment in tight fences, the low rate of hybrid litters seems to prove that this system is efficient in limiting interactions with wild boars. Indeed, the difference in frequencies of hybrid litters observed between the different systems is a direct indicator of sexual interactions between domestic pigs and wild boars. It is thus a good indicator of the impact of different levels of management on exposure to the risk.

Moreover, we highlighted the fact that in our sample Corsican systems were still mainly extensive. However, we can distinguish 3 different types of extensive systems with a graduation in management. Differences between cluster 1 and 2 are mainly linked with the reproductive management. The relationship to pasture use is the same but the relationship to the breed and type of animals raised differs. Indeed, cluster 2 mainly concerns farms that are involved in a quality process through production of PDO products. The management of reproduction is therefore essential to protect the Nustrale breed they use. To protect this genetic pool, they have the will of limiting contacts with wild boars. However, despite these constraints, frequency of hybrid litters is not null in this type of systems. At the opposite, farms in cluster 1 do not care for this genetic preservation as can attest the high frequency of hybrid litters. Moreover, we can notice that although cluster 3 seems to have better management practices than cluster 2 (smaller period of free-ranging, more regular food supply), in the fact, frequency of hybrid litters is lower for cluster 2 than cluster 3. This may be explained by the importance of the breed in cluster 2, mentioned before, and by the castration of non-reproductive sows which is more frequent in cluster 2.

So, we can make the assumption that the most at risk system of farming is cluster 1 then followed by clusters 3 and 2. Risk appears to be very low for cluster 4 and almost null for cluster 5. These assumptions need to be now confirmed with the work of the group of experts.

The methodological issues of the project

Using participatory methods and local knowledge: a way to integrate the complexity of the territory in the project While participatory methods represent a real investment of time in their implementation and in methodological thinking, they have many advantages. First, in a territory where journeys are long and expensive as Corsica, the key informants' method and the triangulation of information allowed us to collect a large amount of data (106 farms) while optimising the number of interviews (18).

Moreover, participatory method makes it possible to obtain results very quickly, which allows to adapt the collection of information and interpretation just as quickly. This "easy" access to data allowed us to carefully cover all the municipalities and reach all information needed. Indeed, to achieve a good census of breeders, we needed to rapidly analyse data collected in order to orient our data collection in areas where data were missing.

Finally, stakeholders involved help us to make the problem evolve and to identify its priorities. For example, the 3 first interviews highlighted the lack in the data we collected to correctly assess the risk and allowed us to quickly correct this problem. Similarly, in the second step of the method, through their skills and experience, breeders and technicians are considered as experts in assessing the risk of interactions. This way, they become essential actors in the construction of the data. However, although this approach contrasts with very conventional investigation methods, we are conscious of the limitations of our method to draw a holistic description in term of qualitative aspects. Indeed, if our project calls on participatory methods and concepts, it does not fall within a participatory approach [START_REF] Mariner | Manual on participatory epidemiology -Methods for the Collection of Action-Oriented Epidemiological Intelligence[END_REF]. Stakeholders are involved in data collection, analysis and evaluation but not in the construction of the issue.

Although the issue of domestic pig/wild life interactions raised from some breeders during previous work [START_REF] Relun | Multivariate Analysis of Traditional Pig Management Practices and Their Potential Impact on the Spread of Infectious Diseases in Corsica[END_REF], our project does not involve stakeholders in all the step of the study. This lack of involvement may partly explain the reluctance of some breeders to take part to the project by giving information on other farms. A participative approach may has allowed them to better understand the objectives of the project by taking part to their definition.

knowledge. These people have a very good understanding of their territory, thanks to their professional activity or personal observations and passion, that is not always described in literature. The group of experts, for example, allow us to determine risk levels that could not have been determine otherwise.

But the main benefit of the method is the access to informal data. This is the case, for example, of informal information obtained on the 15 farms or holders that did not appear in official databases. It is also true for quantitative questions, as the number of pigs, that often do not receive precise answers in direct interviews. Individuals can voluntarily maximize or minimize this figure for various reasons. Especially in a context where declaration is a problem as Corsica, the information provided by neighbourhood can be thus very useful [START_REF] Mariner | Manual on participatory epidemiology -Methods for the Collection of Action-Oriented Epidemiological Intelligence[END_REF], on condition that this information is triangulated.

Indeed, an important issue is the accuracy and reliability of the data: how exact is the information we determined? It is influenced by the number and quality of key informants we interviewed. The more we increase the number of key informants in some areas, the more it is possible to meet people that are close from farms and thus know how they work. Increasing the number of informants also allow to increase the level of overlapping in the data. But to increase the veracity of data, increasing the diversity of informants is also essential. Crossing data from breeders and from technicians would allow to increase the impartiality and the reliability of data. Thus, quantity and quality of key informant are essential methodological aspect that could not be neglected. In our study, the number of key informants needs to be increased in some areas (North of Castagniccia and Secteur Ajaccio) to ensure the quality of our data.

Perspectives

This report represents a good summary of the first part of the method implemented.

However, data collection and analysis are still on process, especially through the implementation of the group of experts' session.

Indeed, the final aim of this work is to assess the risk of interactions represented by each cluster of practices. As pig domestic farming practices are suspected to be one of the main driver of pig domestic/wild boars' interactions, the geographical evaluation of the clusters will be essential in the spatialization of the risk. By crossing the density of pigs and the repartition of clusters, we will be able to determine the more at-risk areas.

Another objective of the project was to improve the census of farms. Thanks to our method, we managed to achieve the collection of informal and unknown data in 4 SNRA. The goal is now to develop the method in other SNRA of Corsica in order to get information that may be essential in a ASF context. However, to manage the analysis of these new data we need to determine the cluster to which each farm belong. One of our actual methodological issue is therefore to implement identification keys that will facilitate this step.

Moreover, this work aims to bring better knowledge on the actual situation of pig sector for sanitary management purpose. Determination of at-risk areas and census of farmers we implemented are therefore important tools for this. If our work highlighted the fact that some farmers were not listed in any database, it is now important to determine if a type of farms (cluster) is more concerned by this lack of declaration. Knowing this, it is easier to include them in management program and to determine the best solutions for them.

Finally, an important aspect of our project was to involve local stakeholders. To share and discuss our results, we plan to organise a meeting at the INRA centre with all the stakeholders involved in the project and open to all farmers or hunters interested. Moreover, sharing and comparing results with other scientists of this field is essential. The project will therefore be presented in the Mediterranean Pig Symposium in October in Firenze (Italia).

CONCLUSION

The work we conducted during 4 months in Corsica allowed us to grasp a good vision of the actual pig farming practices in 4 micro-regions of Corsica. Although these practices are various, we showed that 5 farming systems, corresponding to previous studies results, can be described and that these systems correspond to different levels of risk of interaction between wild boars and domestic pigs. The implementation of the second part of the method will now allow us to assess and model this risk.

In addition, more than a collect of data, this work was also a way to test participatory methods on this island. Our study demonstrated that these tools, based on local knowledge, allow a cost-less and quick collection of data. And thanks to these tools we achieved to reach inaccessible and informal data that could be essential in sanitary management. If in the early 1970s it became clear that the usual methods of data collection were not suited to the design of rural development programs in some southern countries, this has not been the case in northern countries. This finding has led to the development of alternative methods such as the multidisciplinary approach of the Participatory Rural Apraisal (PRA) and the integration of social sciences in agricultural research projects, particularly in Africa and Asia. From these research projects emerges the idea that rural populations have their own knowledge, often complex and developed for many years, based on their local environment and socio-cultural conditions. [START_REF] Catley | Participatory Epidemiology: Approaches, Methods, Experiences[END_REF] Unfortunately, although these methods are well known in the northern countries, they are used for very few projects. Thus, our study gives an example of the potentialities of local knowledge and participatory methods, to better understand eco-epidemiological issues in territory such as Corsica. 
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  Axis 1: Epidemiological patterns between interacting compartments -Axis 2: Characterization of the spatial distribution of pathogens and territorial health management tools Axis 3: Development of new schemes for pathosystems management CIRAD and INRA have been working together for more than 5 years on social and epidemiological aspects to understand the factors facilitating the direct and indirect contacts between wild boar and domestic pigs in Corsica. Thus, my internship supervisors team was mixed: -Ferran Jori, veterinary researcher at CIRAD in the ASTRE unit (Animal -Healthterritories -Risks -Ecosystems) working on issues of sanitary risk and interactions between wildlife and livestock -François Charrier, research engineer in management and organizational sciences at INRA, working on issues of collective animal health management strategies construction and implementation.

Agreste=

  The mark of the publications of the Statistics and Prospective Service of the Ministry of Agriculture, Agri-Food and Forestry ARGRPC = Association for the management of Corsican pig breed CAP = The Common Agricultural Policy CIRAD = The French Agricultural Research Centre for International Development CTC = Territorial government of Corsica DRAAF = Regional Directorate of French Ministry for Food, Agriculture & Forestry FDC = The Hunting Federation of Corsica (2A for South, 2B for North Corsica) FRGDS = The Regional Federation of Health Defence Groups for the Society of Veterinarian Technical Organization (GTV).

  country of mountains in the sea »: some contextual factors to highlight a spatial diversity of agricultural sector dynamics

  development issues are therefore acute in the island and especially since this area plays a determining role in tourism. Indeed, although Corsica has become an important destination for French tourism, some rural areas are lagging behind in development because of lack of services and progressive isolation, partly due to agricultural decline, which stigmatize the disparity between the different rural areas of the island(PDRC 2009). With one in five households living below the poverty line, Corsica is the French region most affected by monetary poverty (Le point 2018). Although the agricultural sector today occupies a small place in the island economy (represents about 2% of the island's GDP), it nonetheless retains an important role in social life and generally has positive effects on the occupation and the maintenance of the territories. Also, tourism and agriculture are strongly connected as local products are highly demanded and participate to the Corsican identity construction. Corsican agriculture has therefore turned towards the production of quality products with the creation of PDO for many products (wine, cheese, honey, pig charcuterie…).A strong development issue is therefore to make breeding a pillar to revitalize this insular "hinterland" deeply affected by agricultural and rural decline. To preserve and develop Corsican breeding system, INRA, local institutions and farmers organizations work at consolidating the territorial anchoring of farms by preserving and developing pastoralism and leading breeders towards the production of products of exceptional quality (LRDE web site 2019).

  Corsican pig sector: a balance between diversity and structuration of the sector a. The progressive organization of a traditional mode of breeding The breeding in Corsica is represented by five major productions: cattle, pigs, goats, sheep and beekeeping. In the past, pig farming was very widespread in Corsica but confined to a strictly family use. Its implantation was closely linked to the presence of a particular resource, making the reputation of the Corsican charcuterie, the chestnut (Annex 4) (DRAAF 2017). In the 1980s, the decline of natural resources, the disappearance of the local breed to the benefit of other breeds, the «intensive» drift of livestock farming, the reduction of the traditional market and the emergence of health problems have led to the question of the structuring of the sector. A study carried out by the LRDE in 1989 (Bargain 1989) on Corsican farming systems showed the diversity of farming systems in Corsica by presenting 5 types of structures really different in their perception of animal management. According to this study, this diversity was mainly due to the absence of structures for the development and orientation of livestock farming. Based on this observation and the demands of the breeders, INRA and a group of breeders, initiate a project to structure the sector

  industrial feeding (INSEE Conjoncture Corse 2018). The development of the PDO has encouraged the development and implementation of such practices by including in the specifications obligations such as use of local "Nustrale" breed only or the minimum period of 45 days of free-ranging in chestnuts for fattening (INAO 2012).

  tuberculosis and Hepatitis E(Trabucco et al. 2013, ONCFS web site).The Aujeszky disease, eradicated in France but not in Corsica and the hepatitis E virus, particularly important in Corsica because of culinary practices (WHO website), have been the subject of several studies in Corsica. A study based on serological data and published in 2018[START_REF] Charrier | Aujeszky's Disease and Hepatitis E Viruses Transmission between Domestic Pigs and Wild Boars in Corsica: Evaluating the Importance of Wild/Domestic Interactions and the Efficacy of Management Measures[END_REF] showed a "strong correlation in HEV seroprevalence between pigs and wild boars that were in close contact, and significantly lower seroprevalence in pigs when they had little contact with wild boars due to spatial segregation. These results suggest a regular HEV[Hepatitis E Virus] circulation between sympatric wild boar and domestic pigs. On contrary, ADV [Aujeszky Disease Virus] seroprevalence was not dependent on the swine populations (wild or domestic) or on the wild-domestic spatial overlap, suggesting two quasiseparate enzootic cycles." Thus, this study provides evidence of the connection between wild and domestic disease cycles on traditional free ranging farms and the impact of practices like seasonal partial segregation of the swine populations on diseases transmission. However, more investigations on factors influencing interactions and disease transmission are needed to conclude on the Corsican situation and produce management solutions adapted to the territory.

  FIGURE 1 : A CONTINUUM OF TRIANGULATION DESIGN ADAPTED BY JICK 1979

  on a voluntary basis. When making an appointment, participants are informed in advance of the purpose of the interviews, the use of the data and the guarantee of anonymity. Their informed consent is thus obtained during these phone calls.

  technique is an ethnographic research method originally used in the field of anthropology and has since been used more widely in other branches of social science research. A key informant are expert sources of information. Because of their personality or position in society, they are able to provide information and a deeper insight into what is happening around them. They are generally "natural observers" who are interested in the behaviour of the people around them, in the observation of the evolution of their culture and
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  The development of the sector has been possible thanks to the work of several organizations in Corsica, covering different aspects of the sector like development, research, technical and sanitary support. In addition to DRAAF (Regional Directorate from the French Ministry for Food, Agriculture and Forestry) and the chamber of agriculture working on the island, we can present 3 main organizations that play a role in the structuration of livestock production:

	-ODARC (Office for Agricultural and Rural Development in Corsica): created in 1982 and
	depending of the CTC (Territorial government of Corsica), ODARC is responsible for the
	agricultural, rural and forestry development in the island (ODARC website). Thus, ODARC
	is the certified paying institution of European funds for all the measures listed in the Rural
	Development Plan of Corsica (PDRC).
	-FRGDSB20 (The Regional Federation of Health Defence Groups for the Corsican Cattle):
	is part of the GDS associations which are French departmental animal Heath associations
	managed by and for breeders. The aim of the Corsican federation is to represent, inform and
	train all owners of Corsican livestock: bees, cattle, goats, sheep and pigs. It collaborates
	with other stakeholders of the health sector (veterinarians, administration, laboratories, etc.)
	and professional agricultural organizations in order to provide technical support to breeders.
	Since 2014, the FRGDSB20 is officially recognized by the State as the official OVS
	(Animal Health Organization) of the Corsica region, and can be entrusted with delegated
	health missions (FRGDS website).
	-GTV (the Veterinarian Technical Organization): is a professional organization for
	veterinarian linked to the French National Society of Veterinarian Technical Organization
	(SNGTV). The Corsica GTV is recognized Veterinary Organization for Technical Vocation
	since 2014. In this context, it is linked to the DRAAF and has the role, in particular, of
	developing training actions and technical supervision of official veterinarians (GTV
	website).
	Thus, after several years of work and discussions on the definition and
	delimitation of the PDO specifications, 3 PDO processed meat (Prisuttu, Coppa di Corsica and
	Lonzu) were officially established in 2012 and first labelled products were proposed in 2013.
	During the last decade, number of breeders referenced by Agreste increased from 311 in 2010

to 469 in 2017 although the total number of pigs remained constant around 50.000

[START_REF] Agreste | Chiffres clés de l'agriculture corse -Edition 2018 -Bilan de campagne[END_REF]

. Although the PDO system is now called into question by some farmers, 119 breeders are actually referenced in the PDO process (Ligeral database).

TABLE 1 : CRITERIA OF SELECTION (DATA BASED ON AGRESTE ATLAS CORSE 2015)

 1 

	SNRA	Territory criteria	Data available and human criteria

TABLE 3 : NUMBER OF FARMERS IDENTIFIED IN EACH DATABASE (*DATA COLLECTION IS STILL ON PROCESS)

 3 

TABLE 4 : PRODUCTIVITY OF KEY INFORMANTS (IN BRACKETS: EXPECTATIONS ACCORDING TO THE CURRENT DATA)

 4 

7% 13% 50% FREE RANGING MANAGEMENT (N=83)

  

	TYPE OF FENCES	FENCES MATERIAL
	All year Summer/Autumn/Winter Autumn/Winter	(N=84) No fence Total fence	(N= 74) Building Wire grid Steel mesh No fence Electric
	24%	15%	14%	19%
				7%
		61%		5%
			55%	

TABLE 5 : SIMPLIFIED DESCRIPTION OF CLUSTERS BY FACTORS (STUDY 2019)

 5 

	Cluster	Main breed	PDO	Farrow	Free-ranging	Fences	Fences material	Outdoor waste deposit	Food supply	Castration of sows	Mating in fenced area	Park for farrowing	Frequency of hybrid	litters	Interactions with other	pigs
		Mixed or	No Yes All year	None	Wire	Yes	No rules	No	No	No	Regularly	Yes	
		population				or	grid					or				
						partial						yes				
		Nustrale Yes Yes All year None	Wire	Yes	Seasonnaly,	Yes	Yes	Yes 50% never,	Yes	
						or	grid		some	or			50%			
						partial			regularly	no			sometimes		
		None	No Yes Seasonally	Totale,	Wire	Yes	Regularly	No	Yes	Yes Sometimes Yes	
					(Autumn/	some	grid			or						
					Winter +/-	partial				yes						
					Summer)											
		Nustrale or	Yes	Yes Never	Totale Steel	50% yes	Regularly	No	Yes	Yes Never		No	
		mixed	or				mesh	50% no								
			No				or wire									
							grid									
		Other	No No Never	Totale Building 50% yes	Regularly	No	Yes	NC NC		No	
		(LW,Duroc)						50% no								

  through methods. These methods or pools of practices correspond to different farming systems that have been studied several times in Corsica. These specific systems are known and used in practices by local people, especially technicians (INRA and ODARC technicians). However, they have been first statistically described in 1989 by Bargain and later been reassessed in 2015 by Relun and al.

TABLE 6 : COMPARISON OF FARMING SYSTEMS DESCRIBED IN CORSICA (BARGAIN 1989, RELUN AND AL. 2015, EXPERTS SOURCE AND STUDY ANALYSIS 2019)

 6 

	This study (2019)	Bargain study (1989)	Relun and al. study (2015) Technicians/ Local people
	Cluster 1	Extensive breeding at the lowest cost	Cluster 4	Extensive system
	Cluster 2	Extensive breeding with		
		Corsican breed and	Cluster 2	Controlled extensive
		investments		system
	Cluster 3	Intermediate "semi-	No real correspondence	
	Cluster 4	extensive" breeding	Cluster 1	Semi-extensive system
	Cluster 5	Intensive or semi-intensive breeding	Supplementary data	Industrial system

LIST OF TABLES Table

Risk analysis: determination of clusters

After having identified quite a high diversity of farmers' practices that may influence the interaction with wild boars, the MCA analysis allowed us to extract five main factors resuming the practices selected (1.). Then, based on this factors, the HCPC produced a categorization of 5 groups of farms (2.) that will be further used with the group of experts for risk assessment.

MCA results

From the MCA analysis, 5 factors explaining 38,9% of the variance of the data were kept for the HCPC analysis (Annex 12, graph 1). Each factor explains more than 5 percent of the total variance. The variables impacting the most these factors are: the free-ranging management, the fences management and the reproductive management (figure 11). Indeed, factor 1 is principally influenced by free-ranging variables (free-ranging animals or not, period of freeranging), fences management (presence of fences, tight fences or not, material of fences) and reproductive management (breeder or not, specific fenced areas for mating and farrowing or not). Factor 2 is more related to reproductive management (breeder or not, mating in fenced area or not, specific fenced areas for mating and farrowing or not). For factor 3, variables the most influencing are feeding management (supplementation or not, period of supplementation), breed and PDO certification. As factor 1, factor 4 is largely influenced by fences management and free-ranging variables. Finally, factor 5 is very mixed and influenced by several variables.

FIGURE 11: MAP FACTOR OF EACH VARIABLE (IN RED VARIABLES O THE ANALYSIS, IN GREEN SUPPLEMENTARY

HCPC results

The inertia gain determines the variance explanation gained by the increase of the number of clusters. We can see on the graph (figure 12) of the inter-cluster inertia gain evaluation that the best levels of cutting are 3 and 5. Based on this statistic evaluation and our observations on the field, we therefore made the choice of 5 clusters.

The hierarchical clustering analysis then allowed us to obtain the repartition of all the individuals in 5 groups. All the individuals and modalities of initial variables are represented on the same plan defined by the different factors kept (figure 13 and graph 2 Annex 12A).

FIGURE 12: DETERMINATION OF THE NUMBER OF CLUSTERS FIGURE 13: REPRESENTATION OF INDIVIDUALS ACCORDING TO CLUSTERS ON THE FACTOR MAP

The constraints of connecting territory and analysis scale One main constraint of the project was to establish a methodology to connect the data collected to the territory. If the choice of administrative boundaries allowed us a carefully cover of the areas selected, to some points, it complicated the data analysis.

The first problem is the repartition of animals at the municipalities scale. Indeed, the scale we choose implies an equal repartition of animals on all the surface of the municipality.

However, in reality, animals are more concentrated in areas of the municipality that present resources, that are accessible or that are around the place of alimentation. By doing this we thus lose in precision and representativeness. Although the objective of the study is not to have a very high level of precision but rather a good global vision, for broad municipalities especially, it could be interesting to consider number of animals and not only to look at the density map which induce a dilution of the risk. Thus, the courses drawn by key informants could be important data to reassess these at-risk areas.

Another issue of the method is the link with territory; our method does not seem to be adapted to all areas. First, the work with key informants seems to be more efficient in areas in which INRA used to work. Trust and good relationships are indeed an important key for success of the method. If this method presents good results in Corsica, it may be more complicated to be implemented in "virgin" areas. Second, even within the island, the method is not as efficient in all SNRA. We thus find that best results of our method were observed in areas of high density of farms or small size of municipalities. In Cap Corse for example, key informants were not able to talk about other farms and so, could only be considered as informants. However, this consideration is not so important since the method nevertheless fulfils one of the main objectives which was to obtain reliable and complete data by limiting the number of interviews.

An efficient way to access non-existent, inaccessible or informal information

One important benefit of our method is that the use of participatory tools based on the knowledge of local populations provided us information that could not have been obtained otherwise.

The first type of information we collected thanks to our method was inaccessible data.

Whether it is information that is protected (official farms census) or non-existent in the databases (practices, risk levels), our method allowed us in few interviews to reach this information. In particular, working with local stakeholders allows researcher to learn from local Annex 12 B : MCA and HCPC analysis 
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