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Introduction

Farming systems (FSs) in Europe face a broad array of environmental, economic, social and institutional challenges [START_REF] Komarek | A review of types of risks in agriculture: What we know and what we need to know[END_REF] that push them to their limits [START_REF] Paas | Participatory assessment of critical thresholds for resilient and sustainable European farming systems[END_REF] and weaken their role as providers of functions [START_REF] Schröter | Ecology: Ecosystem service supply and vulnerability to global change in Europe[END_REF]. FSs are socioecological systems (SESs) in which social, economic, ecological, cultural, political and technological components are strongly linked [START_REF] Petrosillo | Socioecological systems[END_REF]. [START_REF] Berkes | Linking social and ecological systems for resilience and sustainability. Linking Social and Ecological Systems: Management Practices and Social Mechanisms for Building Resilience[END_REF] encouraged the use of the socio-ecological system concept to emphasize that humans and nature are closely interrelated and argued that the separation between social and ecological systems is artificial and arbitrary.

To address the dynamics in SESs when responding to shocks and perturbations, resilience assessment can serve as a framework [START_REF] Folke | Resilience Thinking: Integrating Resilience, Adaptability and Transformability[END_REF][START_REF] Quinlan | Measuring and assessing resilience: broadening understanding through multiple disciplinary perspectives[END_REF][START_REF] Bullock | Resilience and food security: rethinking an ecological concept[END_REF], that encompasses the analysis of three resilience capacities : i) Robustness, defined as the capacity to withstand stresses and (un)anticipated shocks; ii) adaptability, described as the capacity to change in response to shocks and stresses while maintaining the overall structures and feedback mechanisms of the FS; and iii) transformability, understood as the capacity to significantly change the internal structure and feedback mechanisms of a FS in response to either severe shocks or enduring stresses that make business-as-usual untenable [START_REF] Folke | Resilience Thinking: Integrating Resilience, Adaptability and Transformability[END_REF][START_REF] Anderies | Aligning key concepts for global change policy: robustness, resilience, and sustainability[END_REF][START_REF] Darnhofer | Resilience and why it matters for farm management[END_REF][START_REF] Meuwissen | A framework to assess the resilience of farming systems[END_REF].

Resilience literature acknowledges the fundamental role of actors, such as organizations and policy makers, in shaping SESs dynamics. [START_REF] Rounsevell | From actors to agents in socioecological systems models[END_REF] stated that services provided by SESs rely to a greater extent on the actions of the actors within the SESs than on its ecological components. Several authors demonstrated the link between the diversity of social actors and their roles and the resilience of SESs [START_REF] Holling | Panarchy: Understanding transformations in human and natural systems[END_REF][START_REF] Ostrom | Understanding institutional diversity[END_REF]. The knowledge and experience brought in by the actors, as well as their interests and purposes, frame the structure and functions of the system [START_REF] Scoones | Dynamic systems and the challenge of sustainability[END_REF]. [START_REF] Folke | Adaptive governance of social-ecological systems[END_REF] identified common resilience-enabling roles provided by actors in SESs, such as leadership, trust, vision, knowledge systems and social memory (experience for dealing with change). [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF] identified indicators of social behavior, such as human capacity, social networks and shared learning, whose presence in the systems increase its resilience.

Delving into the resilience capacities, [START_REF] Walker | Resilience, adaptability and transformability in social-ecological systems[END_REF] found that the adaptability of the system is mainly a function of the social component where the individuals influence resilience through their intentionally and unintentionally acts. For instance, Bertolozzi-Caredio et al. (2021) found that farmers may enhance the robustness capacity by keeping buffers to anticipate losses and taking an off-farm job. More radical changes in production orientation pursued by famers can influence the transformability of a system [START_REF] Cumming | An exploratory framework for the empirical measurement of resilience[END_REF][START_REF] Ashkenazy | Operationalising resilience in farms and rural regions -Findings from fourteen case studies[END_REF].

Despite the progress already achieved, to our knowledge no studies have attempted to assess the roles that each actor may play to enable the three resilience capacities and there is a lack of large-scale and cross-case-study comparison evidence. To bridge these gaps, the aim of this paper is to analyze the roles performed by the actors belonging to FSs in Europe when dealing with challenges, and assess how these roles may contribute to robustness, adaptability and transformability. The main contribution of the paper is proposing a detailed set of resilience-enabling roles that can be played by the actors in FSs to enhance robustness, adaptability, and transformability capacities. The paper supports the new paradigm that not only farmers but also the whole spectrum of the actors in FSs are part of the solution [START_REF] Chuku | Increasing resilience and reducing vulnerability in sub-Saharan African agriculture: Strategies for risk coping and management[END_REF]Antón et al., 2011a;[START_REF] Shiferaw | Managing vulnerability to drought and enhancing livelihood resilience in sub-Saharan Africa: Technological, institutional and policy options[END_REF][START_REF] Mushtaq | Creating positive synergies between risk management and transfer to accelerate food system climate resilience[END_REF][START_REF] Spiegel | Risk management and its role in enhancing perceived resilience capacities of farms and farming systems in Europe[END_REF].

Methodological approach

2.1 Theoretical underpinning [START_REF] Meuwissen | A framework to assess the resilience of farming systems[END_REF] operationalized the dynamics and ability of FSs to deal with challenges in a five-step methodology (Figure 1). Following such resilience assessment framework, FSs are threatened by a variety of economic, social, environmental, and institutional challenges. The literature provides rich examples of challenges such as farm price risks [START_REF] Angelucci | Risk management and finance along value chains of Small Island Developing States. Evidence from the Caribbean and the Pacific[END_REF], structural barriers to gender equality [START_REF] Glemarec | Addressing the gender differentiated investment risks to climate-smart agriculture[END_REF], adverse climate events [START_REF] Lobos | Perception of risk sources by chilean blueberry producers[END_REF] and frequent changes in agricultural policies [START_REF] Iqbal | Farm risk sources and their mitigation: A case of cotton growers in Punjab[END_REF]. Challenges can be categorized into shocks and long-term pressures according to the length of their impact. A shock is a sudden change that influences (part of) the FS in the short term through negative effects on individuals' current state of well-being, level of assets, livelihoods, or safety, or on their ability to withstand future shocks (e.g. extreme price drops). Long-term pressures refer to stressors slowly changing the context of a FS, inherently leading to new uncertainties, such as the lack of interfamilial succession and thus farms' continuity [START_REF] Bertolozzi-Caredio | Key steps and dynamics of family farm succession in marginal extensive livestock farming[END_REF].

Figure 1. Farming system resilience assessment framework

Source: Adapted from [START_REF] Meuwissen | A framework to assess the resilience of farming systems[END_REF] (*) FS: Farming System [START_REF] Meuwissen | A framework to assess the resilience of farming systems[END_REF] argued that FSs are defined by the main product(s) of interest and the regional context, characterized by the local agro-ecological context, climate conditions, infrastructures and identity [START_REF] Meuwissen | A framework to assess the resilience of farming systems[END_REF]. In addition, FSs are characterized by the actors involved in them, embracing not only farmers but also any other individual who keeps a close mutual connection to them, such as households, farmers' associations, cooperatives, value chain actors, financial institutions, advisors, policy makers, media, non-governmental organizations (NGOs) and consumers [START_REF] Folke | Adaptive governance of social-ecological systems[END_REF][START_REF] Rounsevell | From actors to agents in socioecological systems models[END_REF].

The actors in the FSs play roles that influence the dynamics of the systems [START_REF] Rounsevell | From actors to agents in socioecological systems models[END_REF]. The actors' roles encompass actions, e.g. to keep economic buffers (Bertolozzi-Caredio, Garrido, et al., 2021) and to share information [START_REF] Slijper | Exploring how social capital and learning are related to the resilience of Dutch arable farmers[END_REF], as well as attitudes, such as leadership and trust [START_REF] Folke | Adaptive governance of social-ecological systems[END_REF]. The roles played by the actors influence the conditions 

FS resilience environment

FS resilience capacities

Challenges

Resilience Attributes

(attributes) of the resilience environment and shape it. According to [START_REF] Darnhofer | Resilience and why it matters for farm management[END_REF], resilience assessment requires exploring not only the processes, but also the attributes enabling them. Several authors [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Worstell | Eight Qualities of Resilient Food Systems: Toward a Sustainability/Resilience Index[END_REF]Paas et al., 2021) studied the attributes whose presence creates a resilience-enabling environment for SESs [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF], food systems [START_REF] Worstell | Eight Qualities of Resilient Food Systems: Toward a Sustainability/Resilience Index[END_REF] and FSs (Paas et al., 2021). [START_REF] Kerner | Resilience attributes of social-ecological systems: Framing metrics for management[END_REF] concluded that the assessment of the resilience attributes allows the translation of evidence into practical indications.

Built on the resilience attributes proposed in the literature and focusing on the social dimension of FSs, Table 1 shows the set and description of the resilience attributes that favour the resilience-enabling environment.

Table 1. Resilience attributes

Resilience attributes Definition Explanation

Builds human capital [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Darijani | Assessment of resilience of pistachio agroecosystems in Rafsanjan plain in Iran[END_REF] The system takes advantages of, and builds on, resources that can be mobilized through social relationships and membership social networks.

The actors in FSs are open to change, flexible, persistence, motivated, engaged and committed with the sector; they seek reaching common FSs interests; they trust the other actors in the sector and the future of the sector.

Socially self-organized [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Kerner | Resilience attributes of social-ecological systems: Framing metrics for management[END_REF][START_REF] Worstell | Eight Qualities of Resilient Food Systems: Toward a Sustainability/Resilience Index[END_REF] The social components of the system can form their own configuration based on their needs and desires.

Actors in FSs have the ability to be attached to the FS' needs, to involve and support the other actors, to create close and balanced relationships between actors in value chain, to be well-structured to enhance the strength of the associations.

Appropriately connected [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Biggs | Toward Principles for Enhancing the Resilience of Ecosystem Services[END_REF][START_REF] Paas | Assessing sustainability and resilience of future farming systems with a participatory method: a case study on extensive sheep farming in Huesca, Spain[END_REF] Connectedness describes the quantity and quality of relationships with actors outside the system.

Farmers and other actors in the FS are able to reach out to policy makers, suppliers and markets that operate at the national and EU level mention classified under this resilience attribute. [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Kerner | Resilience attributes of social-ecological systems: Framing metrics for management[END_REF][START_REF] Carpenter | General resilience to cope with extreme events[END_REF][START_REF] Walker | Resilience: what it is and is not[END_REF] Range of responses of social components to environmental change.

Response diversity

Actors develop a wide range of strategies to deal with challenges and have a wide variety of instruments to use (e.g. credits, liquidity and insurance products).

Optimally redundant [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Darijani | Assessment of resilience of pistachio agroecosystems in Rafsanjan plain in Iran[END_REF] Critical components and relationships with the systems are duplicated in preparation of failure.

There is an adequate combination of different actors in FSs that ensures labour and services provision and proper relationships within a FS. [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Walker | Resilience: what it is and is not[END_REF] The system is exposed to discrete, low-level events that cause disruptions without pushing the system beyond critical thresholds.

Carefully exposed to disturbance

Actors have the ability to adapt to the market demands, keep a reasonable level of dependency on markets, low exposure to climate change, low indebtedness level, conduct actions that maintain a FS exposed to a discrete disturbance. [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Kerner | Resilience attributes of social-ecological systems: Framing metrics for management[END_REF] Individuals and institutions learn from past experiences and present experimentation Actors provide advisory, monitoring, assistance, information, awareness, training and know-how (e.g. on to anticipate change and create desirable futures. long-term planning, adaptation procedures, new technology, good practices). [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Inwood | Farm persistence and adaptation at the rural-urban interface: Succession and farm adjustment[END_REF] The current configuration and future trajectories and investments of systems are influenced and informed by past conditions and experiences.

Reflective and shared learning

Honors legacy

Traditions, habits, history, succession and successors' effects, entrepreneurial culture existing in a FS. [START_REF] Cabell | An Indicator Framework for Assessing Agroecosystem Resilience[END_REF][START_REF] Kerner | Resilience attributes of social-ecological systems: Framing metrics for management[END_REF] People involved in agriculture can make a livelihood from the work they do without relying too heavily on subsidies.

Reasonably profitable

The actors have solid financial basis, liquidity and assets, search and provide a FS with buffer resources and certain funds.

Diverse policies (Paas et al. 2021;[START_REF] Walker | Resilience: what it is and is not[END_REF] Policies stimulate all three capacities of resilience, i.e. robustness, adaptability, transformability.

Policy interventions require low bureaucracy and control measures, provide adapted instruments, in time and enough payments, flexible framework coordinated at different regional level. (Paas et al. 2021) Existing infrastructure facilitates knowledge and adoption of cutting-edge technologies (e.g. digital).

Infrastructure for innovation

Existing infrastructure facilitates knowledge and adoption of cutting-edge technologies (e.g. digital). (Paas et al. 2021) The activities in the FS attract and maintain a healthy and adequate workforce, including young, intermediate and older people.

Supports rural life

Rural life is supported by the presence of people from all generations, and also supported by enough facilities in the nearby area (e.g. supermarkets, hospital, shops).

Resilience encompasses the robustness, adaptability and transformability capacities [START_REF] Walker | Resilience, adaptability and transformability in social-ecological systems[END_REF][START_REF] Cumming | An exploratory framework for the empirical measurement of resilience[END_REF][START_REF] Folke | Resilience Thinking: Integrating Resilience, Adaptability and Transformability[END_REF][START_REF] Anderies | Aligning key concepts for global change policy: robustness, resilience, and sustainability[END_REF][START_REF] Darnhofer | Resilience and why it matters for farm management[END_REF]. These three capacities allow systems to keep providing their functions even when under threat from present and expected challenges. Functions provided by FSs can be classified into the provision of private goods (i.e., the provision of food and a reasonable livelihood for people involved in farming) and public goods (i.e., maintaining natural resources in good condition and ensuring that rural areas are attractive places to live) [START_REF] Meuwissen | A framework to assess the resilience of farming systems[END_REF].

When it comes to assessing resilience, it becomes relevant to understand how the actors in FSs can contribute to the resilience attributes as they are enablers of the resilience capacities. Based on this theoretical framing, this paper builds on the concepts of actors and their roles in FSs, resilience attributes and resilience capacities.

Data collection

Considering the goal of this research focused on the actors and their roles, a qualitative multiactor approach has been followed. In a multi-actor approach, stakeholders representing the actors belonging to different activity sectors in the system (business, civil society, governments and academia) come together in order to find a common approach to an issue that affects them all [START_REF] Selsky | Cross-sector partnerships to address social issues: Challenges to theory and practice[END_REF][START_REF] Roloff | Learning from multi-stakeholder networks: Issue-focussed stakeholder management[END_REF]. The multi-actor approach has featured prominently in several domains, including management theory [START_REF] Bryson | What To Do When Stakeholders Matter: A Guide to Stakeholder Identification and Analysis Tecniques[END_REF], policy design [START_REF] Byrd | Stakeholders in Sustainable Tourism Development and their Roles: Applying Stakeholder Theory to Sustainable Tourism Development[END_REF] and agricultural and environmental research [START_REF] Reed | Stakeholder participation for environmental management: A literature review[END_REF][START_REF] Luyet | A framework to implement Stakeholder participation in environmental projects[END_REF][START_REF] Podestá | Interdisciplinary production of knowledge with participation of stakeholders: A case study of a collaborative project on climate variability, human decisions and agricultural ecosystems in the Argentine Pampas[END_REF]. Following [START_REF] Reed | Stakeholder participation for environmental management: A literature review[END_REF] proposal to replicate and compare multi-actor participatory processes in different socio-cultural and physical contexts, focus groups were conducted in different FSs across Europe. The research was conducted as part of SURE-Farm, a H2020 funded project that considered ten case study regions in Europe: arable farming in Bulgaria (BG-Arable) and the United Kingdom (UK-Arable); mixed farming in Germany (DE-Mixed) and Romania (RO-Mixed); extensive livestock farming in France (FR-Beef) and Spain (ES-Sheep); intensive dairy farming in Belgium (BE-Dairy) and poultry in Sweden (SE-Poultry); perennial crops in Italy (IT-Perennial); and horticulture in Poland (PL-Horticulture).

To mitigate overrepresentation or power imbalance among the stakeholders participating in the FS' focus groups (from now on "participants"), the FS' focus groups leaders oversaw the composition of the groups and carefully select the participants, counting on previous experience in the case study region and knowledge about the sector's functioning and specificities. In order to ensure consistency across FSs, a common set of selection criteria was used to select participants [START_REF] Kamberelis | Focus groups[END_REF]. The selection criteria followed by FS' focus groups leaders were: i) participants belong to the FS; ii) participants have proven experience and knowledge of the FS; and iii) the group of participants represent the diversity of actors in the FS.

Between 5 and 12 participants attended each 3.5-hour focus groups held between March and July 2019. In total, 73 participants attended the ten focus groups, representing the diversity of actors in FSs: 15 farmers, 12 insurance companies, 12 banks, ten farmers' organizations, ten advisory services, ten policy makers, three value chain actors and one researcher. In every FS' focus group participants represented at least three actors in the FS. The number and description of the participants attending each focus group are detailed in Annex I.

The focus groups agenda started with an introductory session, during which resilience and the three resilience capacities of the FS were defined. The following activity consisted of discussing the challenges that the FS is facing. Participants were asked to select the 10 most important challenges from a preselected list of challenges provided by the organizers and rank them from 1 to 10, from the least to the most influential challenge. Then, participants were invited to identify the actors in the FS and brainstorm about the roles they play when dealing with challenges. This way of collecting data may imply direct relationships between some of the identified roles and the challenges addressed. For example, one of the farmers' roles identified to deal with the lack of succession in FSs is to actively participate in private/public interventions that enable succession, increasing the likelihood of finding new entrants. After that, a debate was conducted to classify the roles of the actors according to the resilience capacity they enhance (current resilience-enabling roles) or constrain (current resilience-constraining roles). For example, participants in the FS' focus group in Sweden identified that farmers' associations enhance robustness as they play the role of negotiating good emergency payments; adaptability because they provide advisory services; and transformability as they address long-term challenges and find strategies to deal with them. Then, and based on the resilience-enabling roles and residence-constraining roles identified in the previous activities, participants were asked to score1 (on a scale of -3 to +3) the current contribution of the actors to the resilience capacities. The positive values (i.e., +1, +2, +3) meant that the actors enable resilience at different intensity levels, 0 meant that the actors' contribution to resilience is not clear, and negative values (i.e., -1, -2, -3) meant that the actors constrain resilience capacities at different intensity levels. Finally, time for general reflection was devoted to draw conclusions about the main insights from the focus groups.

As the data collection was conducted by different researchers in each FS, standardized guidelines were prepared to guarantee that all FS' focus groups pursued the same goal and followed the same approach (flexible to idiosyncrasy). The preliminary guidelines were tested and improved based on a pilot focus group. A coordinator team was in charge to support and coordinate the researchers' teams in different FSs. Focus groups were conducted in local languages, a condition that could lead to loosing nuances and local expressions in the translation process to the common language (English). To deal with this limitation, it was recommended that the researchers who conducted the FS' focus group also translated in English and reported the information provided by participants in the FS' focus group.

Data analysis

The data analysis is based on a qualitative approach [START_REF] Elo | The qualitative content analysis process[END_REF]. To address the complexity in integrating diverse evidence from ten FSs, challenges, actors, and roles have been grouped according to meaningful codes. Following [START_REF] Meuwissen | A framework to assess the resilience of farming systems[END_REF], challenges have been coded according to their nature (economic, environmental, institutional and social spheres) and duration of their impact (shocks and long-term pressures). Challenges have been analysed following a ranking assessment. The ranking values are expressed as the percentage share of the total ranking values assigned within a FS to identify the relevance of each type of challenge on the FS.

The actors have been coded into nine codes representative of actors in the FSs: Farmers (F), Farmers' Associations and Cooperatives (A&C), Financial Institutions (FI), Policy Makers (PM), Research and Education (R&E), Advisory Services (AS), Upstream actors in Value Chain (UVC), Downstream actors in Value Chain (DVC) and Civil Society (CS) -consumers, NGOs and media-.

The actors' roles have been coded following three criteria. First, and based on the participants' ideas, the actors' roles were coded into three codes referring to the resilience capacities (robustness, adaptability, and transformability). For example, participants in FS's focus group in Germany identified that financial institutions contribute to adaptability as they provide market information. Then, the role "providing market information" was coded under the code "adaptability". Second, the roles have been coded by considering if they are current resilienceenabling roles already played by the actors or potential resilience-enabling roles that could be played by the actors. To do so, as participants in the FS' focus groups mentioned the current resilience-enabling roles and the current resilience-constraining roles, the latter have been turned into potential resilience-enabling roles, so that the current resilience-constraining roles are the lack of/opposite to potential resilience-enabling roles. For example, a current resilienceconstraining role of financial institutions mentioned by participants in the FS' focus group in Spain was "providing products that do not respond to farmers' needs". This role was turned into and coded as a potential resilience-enabling role "providing financial products that respond to farmers' needs" and coded as "potential resilience-enabling role". As a result, a set of resilience-enabling roles (current and potential) for future pathways is built. Third, the actors' roles have been coded by inferring the resilience attribute that they mainly reinforce. Addressing resilience attributes allows to shed light on the mechanisms through which the actors' roles contribute to different capacities. Following the previous example, the financial institutions' role "providing financial products that respond to farmers' needs" mainly reinforces diversity, and hence it was coded under the attribute "Response diversity" (Table 1).

Results

Challenges and the actors involved in dealing with them in farming systems

A wide variety of challenges faced by FSs were identified by participants in the FS' focus groups. As Figure 2 shows, FSs in Europe are facing economic, environmental, institutional and social shocks and stresses. The number of bubbles by type of challenges (vertical line) suggests that economic (yellow bubbles) and social (blue bubbles) long-term pressures are challenges threatening all the FSs.

The size of the bubbles indicates the relative relevance of the challenges as perceived by participants in the FS' focus groups. Participants in 5 out of 10 FS' focus groups identified economic long-term pressures among the most important challenges to deal with. Some examples of economic long-term pressures are the persistent low profitability and prices identified by participants in the FS' focus groups in ES-Sheep, DE-mixed and BE-Dairy, followed by market uncertainties identified in the FS' focus groups in PL-Horticulture and BG-Arable and the lack of markets prioritized in the FS' focus group in RO-Mixed. Social longterm pressures are identified among the most important challenges to face within two FS' focus groups: the decline in consumer demand for meat in the FS' focus group in SE-Poultry and lack of generational renewal and skilled labour in the FS' focus group in BE-Dairy. Environmental and institutional long-term challenges are also identified in most of the FS' focus groups but their relative importance is lower compared to economic and social ones, except in the FS' focus group in UK-Arable where participants prioritized climate change effects as an environmental long-term pressure and in the FS' focus group in FR-Beef where participants perceived that institutional long-term pressures, such as the changing policy orientation, is among the most important challenges to deal with (see Annex I for detailed challenges).

Figure 2. Challenges threatening farming systems in Europe

Referring to the shocks mentioned by FS' focus groups participants, Figure 2 shows that the economic shocks have been identified in 9 out of 10 FS' focus groups. For example, participants in the FS' focus group in PL-Horticulture identified price volatility as one of the major challenges to deal with. Environmental shocks have been identified in 7 out of 10 FS' focus groups. This is the case of the FS' focus group in FR-Beef, where participants identified droughts as one of the major challenges to deal with. Social and institutional shocks have not been identified as major challenges except in the FS' focus group in UK-Arable where participants were worried about Brexit, a debate that dominated the policy arena at the time the focus group was held.

Figure 3 shows the actors in FSs identified by participants in the FS' focus groups (see Annex I for detailed actors). The number of bubbles by actor (along vertical lines) shows the number of FS' focus groups in which participants identified that the actor is involved in dealing with challenges in the FS. Thus, farmers (in blue) as well as financial institutions (in green) have been identified in all the FS' focus groups as actors involved in dealing with challenges. Policy makers (in orange) have also been identified in almost all the FS' focus groups except in the FS' focus group in Sweden. This exception is explained by the absence of policy interventions in the poultry sector in this country. On the contrary, value chain actors and civil society were identified as actors involved in dealing with challenges in 3 and 4 out of 10 FS' focus groups respectively. 

Actors' contribution to resilience capacities

Table 2 shows the current and potential (underlined) resilience-enabling roles classified by actor and capacity as explained by participants in the FS's focus groups. 

Upstream value chain (UVC)

Offer supply contracts (ED); favour stable prices (ED). Be willing to change (HC); provide quick technology adaptation (HC); be tightened to market needs (ED).

Be willing to change (HC); provide quick technology adaptation (HC); be tightened to market needs (ED).

Downstream Value Chain (DVC)

Have goals aligned with the sector in the long term (HC); be flexible in the short term (HC); provide stabilize prices (ED); keep independence on markets to determine prices (ED); facilitate short term alternatives (RD); develop markets (OR); cooperate at large geographical scale (SSO); define fair quality requirements to cooperate (SSO); keep fair bargaining power and prices (SSO).

Be open minded (HC); have goals aligned with the sector (HC); be tightened to market needs (ED); define diverse commercial strategies according to supplied quantity (RD); provide advice (RSL); facilitate new ideas on doing business -storage, cooling, etc.-(RSL); boost knowledge (RSL); push the implementation of the environmentallyfriendly practices (RSL); reinforce the link between farmers and markets (SSO); cooperate in certain investment activities (SSO); keep fair bargaining power and prices (SSO).

Have the capacity/ need/interest to transform (HC); have goals aligned with the sector (HC); be tightened to market needs (ED); look for commercial diversification (RD); pursue products diversification (RD); cooperate to move towards new production models (SSO); keep fair bargaining power and prices (SSO).

Civil Society (CS)

Like to keep habits (HC); be confident about farmers' practices (HC); do not pursue drastic changes in consumption habits (ED); do not initiate harmful lobby (ED); avoid short-term scandals (ED).

Like new products (HC); demand quality products (HC); be confident about farmers' practices (HC); do not pursue drastic changes in consumption habits (ED); encourage soil and environmental conservation (RD).

Like new products (HC); demand quality products (HC); be confident about farmers' practices (HC); do not pursue drastic changes in consumption habits (ED). Looking at the three resilience capacities, Table 2 shows that the actors in FSs are currently conducting roles that mainly enhance robustness and adaptability (first and second columns).

On the contrary, actors in FSs are avoiding roles or playing them in opposite direction (underlined) that constrain transformability capacity of the FSs (third column). To gain more insight into the actor's contribution to resilience, Figure 5 shows the scores of the actors' contribution to FS' resilience capacities given by participants in the FS' focus groups. Actors conducting resilience-enabling roles in FSs received positive scores. Actors who do not conduct or conduct resilience-enabling roles on the opposite-direction were ranked with negative scores.

Figure 5 shows, for each actor and resilience capacity, the scores of the FS' focus groups (in bullets) and the average scores (in line). F ( 9) FI ( 9)
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PM ( 8) CS ( 4) R&E ( 6) DVC ( 6) UVC ( 2 Figure 5 shows, that farmers, farmers' associations and cooperatives and financial institutions are the actors contributing the most to robustness. For example, farmers provide FSs with extra effort and time, own capital and family work (Table 2). Farmers' associations and cooperatives are effective in providing short term and emergency support in times of crisis (Table 2); and financial institutions provide the system with insurances, credit, loans and anticipate payments (Table 2). Participants perceived that downstream value chain actors constrain robustness, mainly agreed in the FS' focus groups in DE-Mixed (-1), SE-Poultry (-1), IT-Perennial (-1) and the UK-Arable (-3), where participants explained that the goals of the downstream value chain actors are not aligned with the sector, and they do not offer enough flexibility when they negotiate contracts and define fair prices (Table 2). There are more disperse ranks on the contribution of policy makers to robustness. While participants in the FS' focus groups in BE-Dairy, BG-Arable, and RO-Mixed scored the policy makers' contribution to robustness with positive scores, the rest of FS' focus groups scored them with negative scores. The extreme case is in the FS' focus group in the UK-Arable (-3) where participants unanimously gave the negative score because of policy uncertainty, the lack of confidence in planners, resources and quick reactions, and the existence of barriers to sustainable business (Table 2).

Participants in most of the FS' focus groups perceived that all the actors in FSs contribute to adaptability, except policy makers. Figure 5 shows that the policy makers' scores vary from positive values: BE-Dairy (1), RO-Mixed (1) and ES-Sheep (1) -to negative values -BG-Arable (-2), DE-Mixed (-1), IT-Perennial (-1), and UK-Arable (-2). Not implementing enabling resilience roles such as keeping bureaucracy levels low, provide quick responses, or defining flexible programmes explains these negatives scores (Table 2).

There is a common perception that transformability is mainly enhanced by: i) research and education, as they conduct innovative long-term research (Table 2); ii) advisory services as they act as the main promotors of knowledge and best practices (Table 2); iii) civil society because it triggers changes when it changes consumption habits looking for new products (Table 2); and iv) financial institutions as they provide long-term finance products to undertake far-reaching changes (Table 2). Participants in FS' focus groups perceived that policy makers constrains transformability because they neither keep policy interventions stable in the middle-long run, which is key for radical changes, nor provide the resources required for transformative actions (Table 2). Downstream value chain actors also hinder transformability as they are not interested in transformation (Table 2). For example, product specialization tightened to markets in hazelnut production in Viterbo (IT-Perennial) is intensive investment, and radical changes imply taking on high opportunity costs.

Mechanism through which actors contribute to resilience capacities

Considering the set of (current and potential) resilience-enabling roles, the double entry Table 3 shows the combination of the three codification criteria of the roles: actors and resilience capacities informed by participants in FS' focus groups (in columns) and inferred resilience attributes (in rows). In this way, resilience-enabling roles are classified at once along three capacities and twelve resilience attributes, resulting in 36 combinations by actor. Each cell of Table 3 contains the names (geographical location acronyms) of the FS's focus group where the mentioned actor's role meets with the corresponding combination of resilience attribute and capacity. The cells in grey are those in which most of the FS' focus groups identified the actors' roles that meet the corresponding combination of resilience attribute and capacity. Two main results are displayed in Table 3. First, each actor in the FS fulfills roles that reinforce a set of resilience attributes and combination of resilience capacities. Starting from the first column (F-Farmers), Table 3 shows that farmers' resilience-enabling roles enhance robustness by enhancing the following combination of resilience attributes: build human capital, social self-organization, response diversity, optimally redundant, carefully exposed to disturbance, reflective and shared learning, honors legacy and reasonably profitable. For example, participants in the FS' focus group in BE-Dairy (informed in the cell Builds human capital-Robustness) identified that farmers enhance robustness as they are committed to the sector. This role mainly reinforces the attribute of building human capital (Table 2-resilience attributes in brackets). In addition to this resilience attribute, participants in the BG-Arable focus group pointed out that farmers also enhance robustness when they keep traditional practices and history i.e., reinforcing honors legacy (Table 2-resilience attributes in brackets).
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Second, the grey cells in and keeping the FS exposed to low disturbance (e.g., by not pursuing drastic changes in consumption habits).

Discussion -pathways to enable FSs to become more resilient

Based on the information provided by the stakeholders participating in the focus groups held in ten FSs across Europe, this research addresses how the actors may contribute to make FSs more resilient. Participants perceived that FSs have to deal with a wide variety of challenges [START_REF] Komarek | A review of types of risks in agriculture: What we know and what we need to know[END_REF], mainly economic and social long-term pressures. The relevance of the long-term economic pressures was identified by [START_REF] Spiegel | Resilience capacities as perceived by European farmers[END_REF] at farm level, who found that farmers across Europe perceived long-term low market prices, long-term high input prices and low bargaining power towards processors as the long-term pressures with the highest relevance. Regarding social long-term pressures, [START_REF] Bertolozzi-Caredio | Key steps and dynamics of family farm succession in marginal extensive livestock farming[END_REF] found that the lack of family succession is perceived by farmers in extensive livestock farming as one of the most important challenges to deal with. FSs' specific challenges have also been identified. This is the case of the FS' focus groups in SE-Poultry and BE-Dairy, where participants prioritized the long-term social challenges as they are concerned about the public image of the sector, changing diets and environmental impacts [START_REF] Tukker | Environmental impacts of changes to healthier diets in Europe[END_REF]. Participants in the FS' focus group in UK-Arable prioritize long-term environmental challenges as the large scale crop production in East Anglia is being threatened by lowering water availability [START_REF] Dessai | Assessing the robustness of adaptation decisions to climate change uncertainties: A case study on water resources management in the East of England[END_REF]. Environmental shocks (droughts) have been prioritized by participants in the French focus group as the FS is dedicated to extensive beef farming that relies on pastures productivity.

The first result that sets the basis on which the discussion builds is that participants in most of the FS' focus groups identified that, in addition to farmers, farmers' associations and cooperatives, financial institutions, advisory services, and policy makers are actors involved in dealing with challenges in farming systems. This result contributes to the literature strand that proposes that dealing with challenges depends not only on the farmers' risk attitudes, perceptions and strategies [START_REF] Flaten | Comparing risk perceptions and risk management in organic and conventional dairy farming: empirical results from Norway[END_REF][START_REF] Van Winsen | Determinants of risk behaviour: Effects of perceived risks and risk attitude on farmers adoption of risk management strategies[END_REF][START_REF] Meraner | Risk perceptions, preferences and management strategies: evidence from a case study using German livestock farmers[END_REF][START_REF] Duong | A global review of farmers' perceptions of agricultural risks and risk management strategies[END_REF][START_REF] Iyer | Measuring Farmer Risk Preferences in Europe: A Systematic Review[END_REF] but also, and even as importantly, on other actors in the system [START_REF] Chuku | Increasing resilience and reducing vulnerability in sub-Saharan African agriculture: Strategies for risk coping and management[END_REF][START_REF] Antón | Risk management in agriculture in Spain[END_REF][START_REF] Shiferaw | Managing vulnerability to drought and enhancing livelihood resilience in sub-Saharan Africa: Technological, institutional and policy options[END_REF][START_REF] Mushtaq | Creating positive synergies between risk management and transfer to accelerate food system climate resilience[END_REF][START_REF] Spiegel | Risk management and its role in enhancing perceived resilience capacities of farms and farming systems in Europe[END_REF]Bertolozzi-Caredio et al., 2021). Research and education, value chain actors, and civil society have been also identified by participants in some of the focus groups (less than half of the FS' focus groups). The different combination of actors involved in dealing with challenges in FSs could be explained by the diverse social dynamics that define the mutual relationships between farmers and the other actors in a FS [START_REF] Meuwissen | A framework to assess the resilience of farming systems[END_REF].

Diving into the actors' roles discussion, actors in FSs mainly contribute to robustness and adaptability capacities. Indeed, the ability to contribute to resilience capacities seems to differ across actors. While farmers, farmers' associations and cooperatives contribute to the greatest extent to FS' robustness capacity, advisory services are the actor with the major contribution to adaptability. [START_REF] Kamruzzaman | How can agricultural extension and rural advisory services support agricultural innovation to adapt to climate change in the agriculture sector?[END_REF] concluded that the advisory services are key actors to enhance the adaptation of the agricultural sector to deal with climate change by assuming roles such as deepening and broadening knowledge, connecting domestic and international markets, performing lobby and advocacy communication, and dealing with multiple actors beyond the agricultural sector.

Actors in FSs contributes to the lowest extent to transformability capacity, what reveals that there is an opportunity for the actors in FSs to reinforce transformability by conducting potential resilience-enabling roles (Table 2). According to [START_REF] Davoudi | Resilience: A Bridging Concept or a Dead End? "Reframing" Resilience: Challenges for Planning Theory and Practice Interacting Traps: Resilience Assessment of a Pasture Management System in Northern Afghanistan Urban Resilience: What Does it Mean in Planni[END_REF] and [START_REF] Scott | Resilience: A conceptual lens for rural studies?[END_REF] resilient systems are those that have the ability to 'bounce back' and 'bounce forward'. The research conducted reveals that there are actor-specific opportunities to improve transformability. This is the case, for example, of the downstream value chain actors. They may support to a greater extent FSs' transformability capacity by aligning their goals with those of the agricultural sector and engaging in balanced negotiations (Table 2). [START_REF] Kangogo | Determinants of farm resilience to climate change: The role of farmer entrepreneurship and value chain collaborations[END_REF] concluded that building resilience requires coordinated farmer-buyer responses, that in turn depend on trust and commitment [START_REF] Mandal | The effect of supply chain relationships on resilience: Empirical evidence from India[END_REF]. Higher trust reduces uncertainties and minimizes the likelihood of an actor exiting the trading relationship [START_REF] Wu | A study of supply chain partnerships based on the commitment-trust theory[END_REF].

In this sense, it is worth mentioning the emerging opportunities for policy makers to leave behind the constraining transformability roles identified by participants in FS' focus groups and enhance FS' resilience. Some of the potential resilience-enabling roles to be conducted by policy makers are to define a legal framework adapted to the FS logic, to promote flexible programmes with low bureaucracy levels, and to implement stable policy interventions with no dependence on the political constellation. The resilience-constraining roles of the policy makers identified in this research are in line with previous assessment on the Common Agricultural Policy (CAP) that found that the CAP provides low support to adaptability and rather constrains transformability [START_REF] Buitenhuis | Improving the resilience-enabling capacity of the Common Agricultural Policy: policy recommendations for more resilient EU farming systems[END_REF]. [START_REF] Anania | The Political Economy of the 2014-2020 Common Agricultural Policy: An Imperfect Storm[END_REF] concluded that CAP mainly support the robustness as it focuses on retaining the status quo.

Finally, though it has been found that the set of resilience-enabling roles reinforces a wide diversity of resilient attributes, four resilience attributes can be highlighted as the main mechanism through with the actors enhance FS resilience: i) by building human capital, which is in line with previous studies that found that the individual skills, attitudes and education [START_REF] Shava | Agricultural knowledge in urban and resettled communities: Applications to social-ecological resilience and environmental education[END_REF] and trust [START_REF] Carpenter | General resilience to cope with extreme events[END_REF] enhance systems' resilience; ii) by providing diverse responses, as diversity cushions shocks and impacts and allows new opportunities to be explored to improve the capacity to change of farmers [START_REF] Darnhofer | The resilience of family farms: Towards a relational approach[END_REF] and agribusinesses [START_REF] Shiferaw | Managing vulnerability to drought and enhancing livelihood resilience in sub-Saharan Africa: Technological, institutional and policy options[END_REF]. Actors' response diversity may mediate radical changes in SESs and contribute to maintaining the long-term provision of ecosystem services [START_REF] Grêt-Regamey | Actors' diversity and the resilience of social-ecological systems to global change[END_REF]; iii) by reinforcing social self-organization, as social networks provide resources needed to cope with challenges [START_REF] Adger | A Computer Movie Simulation Urban Growth in Detroit Region[END_REF][START_REF] Moore | Surmountable chasms: Networks and social innovation for resilient systems[END_REF], and build resilience by fostering collective actions and social innovation [START_REF] Folke | Adaptive governance of social-ecological systems[END_REF][START_REF] Newman | Network structure, diversity, and proactive resilience building: A response to Tompkins and Adger[END_REF]. [START_REF] Slijper | Exploring how social capital and learning are related to the resilience of Dutch arable farmers[END_REF] found that different kinds of social networks contribute to different resilience capacities of the FSs; while informal networks enhance robustness, formal and more open networks facilitate more adaptability and transformability; iv) by participating in reflective and shared learning. Actors in agriculture participate in knowledge networking and learning process (Šūmane et al.,2018) and disseminate good practices [START_REF] Carpenter | General resilience to cope with extreme events[END_REF][START_REF] Darnhofer | Assessing a farm's sustainability: Insights from resilience thinking[END_REF][START_REF] Urquhart | Report on farmers' learning capacity and networks of influence in 11European case studies. SURE-Farm Deliverable[END_REF]. [START_REF] Seidl | The shape of ecosystem management to come: Anticipating risks and fostering resilience[END_REF] concluded that systems are more robust when knowledge about the consequences of alternative actions is shared by all relevant actors.

Conclusions

This paper builds on the SES theory that recognises the influence of social actors in shaping systems and their dynamics. FSs are SESs in which farmers and the actors with a mutual relationship (e.g., farmers' organizations, advisory services and policy makers) play different roles (actions and attitudes) that influence the FSs' resilience. The aim of this paper is to analyse the roles played by the actors in FSs and address how these roles may enhance or constrain FSs' resilience capacities.

The results reveal that each actor in FS has the capacity to enhance resilience capacities by reinforcing different sets of resilience attributes. Resilient FSs are the result of the combination of the resilience-enabling roles played by the actors belonging to the system. Hence, all the actors in FSs are relevant to jointly reinforce the broadest number of resilience attributes that turn FSs more resilient.

Based on stakeholders' perceptions, there are gaps between what the actors in FSs are already doing (current resilience-enabling roles) and what they could do to enhance FSs' resilience (potential resilience-enabling roles). This research provides a detailed list of resilience-enabling roles that could be played by the actors in FSs to bridge the gap between the current and potential actors' resilience impact and move towards more resilient FSs. This is not an easy process as it implies the combination of diverse actors, roles, resilience attributes and capacities. The diversity of actors and pathways to make the FSs more resilient requires flexible, coordinated, and comprehensive policies that encompasses the complexity of the SESs as well as more in-depth research about the actors belonging to the FSs, their relationships, roles and potential to shape FSs resilience capacities.

Figure 3 .

 3 Figure 3. Actors dealing with challenges in farming systems in Europe (*)
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  *) The resilience attribute mainly reinforced by the resilience-enabling role is informed in brackets: HC: Builds Human Capital; ED: Exposed to Disturbance; RD: Response Diversity; HL: Honors Legacy; DL: Diverse Legislation; OR: Optimally Redundant; II: Infrastructure for Innovation; RP: Reasonably Profitable; RSL: Reflective and Shared Learning SSO: Socially Self-Organized.
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 5 Figure 5. Scores of actors' contribution to farming systems' resilience capacities (*)

Table 2 . Current and potential (underlined) resilience-enabling roles by actor and resilience capacity (*)

 2 

		Robustness	Adaptability	Transformability
	Farmers (F)	Be committed and attached to the sector (HC); dedicate	Be oriented to consumers' needs (HC); look for new market orientation	Be confident on the future of the sector (HC); be keen on
		extra effort and time (HC); be adverse to change (HC);	(HC); be keen on changing (HC); be flexible and quick adaptable (HC);	changing (HC); develop long-term planning (HC); have the
		be open to consumers' needs (ED); implement practices	be confidence on other actors (HC); be open to novelties and new	capacity to quickly change (HC); have a proactive attitude
		to mitigate climate impacts (ED); reinforce market	technology (HC); have an external motivation to change (ED); have easy	to have succession solved; have an external motivation to
		relationships (ED); take out insurances (RD); look for	management and low investment production system (RD); overcome	change (ED); have a diverse and wide portfolio of strategies
		off-farm income (RD); look for proper financing	bureaucratic requirements to move to another sector (RD); keep	(RD); define strategies to overcome bureaucratic
		structure (RD); have traditional practices and history	manoeuvring room to implement strategies (RD); implement cost	requirements to move to another sector (e.g. organic) (RD);
		(HL); hire skilled workers (OR); keep savings (RP);	savings strategies (RD); use innovative plant varieties and additional	have easy management and low investment production
		invest own capital and family work (RP); pursue costs	crops (RD); boost local commerce (RD); production diversification	system (RD); share traditional practices with future
		control (RP); maintain good assets base (RP); keep low		generations to build innovative practices (HL); hire skilled
		indebtedness level (RP); generate profits (RP); share		workers (OR); participate in public/private interventions
		knowledge between experienced and new entrants,		aim at fostering succession (OR); invest in technologies
		farmers specialized in different productions, and		(II); look for innovation opportunities (II); earn enough
		farmer's family members (RSL); conduct a proper		funds to cover large investments (RP); cooperate with other
		management of the know-how (RSL); be involved in		actors in transformative projects (SSO).
		associations (SSO).		
	Associations	Be quickly reactive (HC); define transparent	Have an outlook in the short, medium and long-term (HC); develop new	Have long-term perspective (HC); encourage common
	and	procedures to keep members' confidence (HC); provide	products adapted to consumers' needs (RD); support quality products	interests/goals among members (HC); keep open to other
	Cooperatives	short-term and emergency support in time of crisis	and labels (RD); open new commercialization channels (RD); have a	production sectors (ED); have a external motivation to
	(A&C)	(ED); stabilize market demand and prices (ED); ensure	diverse and wide portfolio of strategies (RD); invest in Research and	transform (ED); provide non-farming services and flexible
		the entire production sales (ED); promote farm products	Development (II); define fair membership requirements and duties (RP);	services (RD); promote a legal framework to conduct
		(RD); support products quality schemes (RD); help to	provide relevant information (RSL); advise and monitoring (RSL);	transformative actions (DL); invest in R&D (II); profit level
		sell products and buy inputs (RD); intermediate with	training and knowledge transfer (RSL); promotes compliance with good	does not limit the willingness to transform (RP); conduct
		authorities (RD); have qualified staff (OR); provide	practices (RSL); conduct market analysis (RSL), raise awareness	transformative actions into its own board structures that may
		services in remote areas (OR); provide financial buffers	(RSL); encourage farmers to associate to increase bargaining power	be followed by farmers (RSL); encourage farmers to
		(RP); anticipate funds to farmers (RP); ensure income	(SSO); have closer relationship with financial institutions to negotiate	associate (SSO); maintain close relationship with policy
		stabilization by providing stable sales prices (RP); ask	favourable financial products (SSO); support farmers to implementing	makers to lobby (SSO).
		for low membership fee (RP); provide pertinent	adaptability measures (SSO); facilitate communication between farmers	
		information (RSL); training, and knowledge transfer	(SSO); provide flexible support adapted to farmers' needs (SSO).	
		(RSL); facilitate advise and monitoring (RSL);		
		promote compliance with good practices (RSL);		
		encourage farmers to associate to increase bargaining		

(RD); have a diverse and wide portfolio of strategies (RD); have traditional practices and history to build new practices (HL); generate profits (RP); keep low indebtedness level (RP); look for financing opportunities (RP); manage savings to survive in the medium-long term (RP); design investments plans (RSL); attend training courses (RSL); ask for consultant services (RSL); study technical courses (RSL); be involved in associations (SSO). transformation (DL); have skilled staff closed to farmers in rural areas (OR); presence of several banks branches to keep competency (OR); invest in Research and Development (II); facilitates funds for investments-credit, loans, and anticipations-(RP); provide advisory (RSL); provide relevant and in time information (RSL).

Table 3 . Combined classification of the roles by actor, resilience capacity and resilience attribute (*)

 3 

(*) F: Farmers; A&C: Associations & Cooperatives; FI: Financial Institutions; PM: Policy Makers; R&E: Research & Education institutions; AS: Advisory Services; UVC: Upstream Value Chain actors; DVC: Downstream Value Chain actors; CS: Civil Society. Capacities are R: Robustness; A: Adaptation; T: Transformability.

  Table 3 allow to identify common pathways across FSs, i.e. combinations of resilient attributes that the actors in FSs mainly reinforce to enable resilience capacities across FSs in Europe. The pathways to enhance robustness are the following (roles' examples in brackets and italics reported in Table 2): • Farmers: by building human capital (e.g., by being committed and attached to the sector, dedicating extra effort and time, and remaining averse to change) and by enhancing reasonably profitable (e.g., by generating profits, maintaining a good assets base, keeping savings and low indebtedness level). The pathways to enhance adaptability are the following (roles' examples in brackets and italics reported in Table 2): • Farmers: by building human capital (e.g., by being oriented to consumers' needs, open to change, flexible and quick adaptable), and by providing the system with diverse responses (e.g., by building a diverse and wide portfolio of strategies, using innovative plant varieties and additional crops and boosting local commerce). • Farmers' associations and cooperatives: by promoting diverse responses (e.g. developing new products adapted to consumers' needs, supporting quality products and labels, opening new commercialization channels), by sharing learning (e.g. by providing relevant information, advice and monitoring, promoting compliance with good practices and conducting market analysis), and by promoting social organization (e.g., by encouraging farmers to associate and having closer relationships with financial institutions). • Financial institutions: by building human capital (e.g., by being knowledgeable of agricultural markets and having goals aligned with the sector), and by facilitating diverse responses (e.g., by designing product that meet farmers' needs, specializing insurances by products and developing mixed products). • Policy makers: by defining diverse policies (e.g. by defining flexible programmes and certain interventions with limited entry barriers for beneficiaries). • Advisory services: by sharing learning (e.g., by providing assistance in implementing new practices, training and advising on future business strategies and policy implementation). • Research and education: by enhancing reflective and shared learning (e.g., by providing qualified technical assistance and disseminating up to date research results) and by promoting structures for innovation (e.g., by developing applied research, pursuing mediumterm innovation and promoting research in new techniques and varieties). Downstream value chain actors: by building human capital (e.g., by having the capacity/ need/interest to transform), by keeping the FS exposed to discrete disturbance (e.g., by being tightened to market needs), and by providing diverse responses (e.g., by pursuing products diversification and looking for commercial diversification). • Civil society: by building human capital (e.g., by being confident about farmers' practices)

	• Farmers' associations and cooperatives: by promoting shared learning (e.g., by transferring
	pertinent information, training, and knowledge and promoting compliance with good • Downstream value chain actors: by reinforcing social organization (e.g., by reinforcing the practices), and by enhancing the diversity of responses (e.g., by promoting farm products, link between farmers and markets), and sharing learning (e.g., by providing advice and supporting product quality schemes, and supporting inputs purchases and products sales). facilitate new ideas on doing business). • Financial institutions: by building human capital (e.g., by being quickly reactive, committed, • Civil society: by building human capital (e.g., by being eager for new products and close to the sector, well-structured and stable), and by promoting response diversity (e.g. by demanding quality products), and by keeping FS carefully exposed to disturbance (e.g., by providing insurance, loans/credits and anticipating payments and provide products adapted to farmers' needs). not pursuing drastic changes in consumption habits).
	• Policy makers: by defining diverse policies (e.g., by keeping legal framework logic with the Finally, the pathways to enhance transformability are the following (roles' examples in brackets
	agricultural sector, ensuring low bureaucracy and control procedures, and generating and italics reported in Table 2):
	confidence among the actors). • Farmers: by promoting reasonable profits (e.g., by earning enough revenues to cover large • Advisory services: by building human capital (e.g., by being knowledgeable of proven investments). success methods, committed with advisory services and quickly reactive). • Farmers' associations and cooperatives: by promoting infrastructure for innovation (e.g., by • Downstream value chain actors: by building human capital (e.g., by having goals aligned investing in research and development). with the sector), and by keeping FS carefully exposed to disturbance (e.g., by stabilizing • Financial institutions: by building human capital (e.g., by being keen on supporting prices and keeping independence on markets to define prices). innovative activities and counting on a reliable administration) and reinforcing response • Civil society: by keeping FS carefully exposed to disturbance (e.g., by being confident about diversity (e.g., by encouraging farmers to move to the most productive sector and practices, farmers' practices, not pursuing drastic changes in habits, avoiding short-term scandals, defining the best insurance schemes, and defining incentives for the staff to finance and not initiating harmful lobbying). transformative projects).

• Policy makers: by defining diverse policies (e.g., by maintaining low dependency on political constellation in place and keeping policies interventions stable in the middle-long run).

•

In seven FS' focus groups (Bulgaria, Germany, Italy, Poland, Romania, Sweden, and United Kingdom) scoring was undertaken individually by participants, and an average of individual scores was taken as the collective group score. In the remaining FS' focus groups, scoring was set collectively after a collective discussion and agreement.

Annex I.-Description of the focus groups' participants, challenges and actors in farming systems