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1 ABSTRACT 

For improving sustainability and resilience of EU farming system, the current state needs to be 

assessed, before being able to move on to future scenarios. Assessing sustainability and resilience 

of farming systems is a multi-faceted research challenge in terms of the scientific domains and 

scales of integration (farm, household, farming system level) that need to be covered. Hence, in 

SURE-Farm, multiple approaches are used to evaluate current sustainability and resilience and its 

underlying structures and drivers. To maintain consistency across the different approaches, all 

approaches are connected to a resilience framework which was developed for the unique 

purposes of SURE-Farm. The resilience framework follows five steps: 1) the farming system 

(resilience of what?), 2) challenges (resilience to what?), 3) functions (resilience for what 

purpose?), 4) resilience capacities, 5) resilience attributes (what enhances resilience?). The 

framework was operationalized in 11 case studies across the EU. 

Applied approaches differ in disciplinary orientation and the farming system process they focus 

on. Three approaches focus on risk management: 1) a farm survey with a main focus on risk 

management and risk management strategies, 2) interviews ƻƴ ŦŀǊƳŜǊǎΩ ƭŜŀǊƴƛƴƎ ŎŀǇŀŎƛǘȅ ŀƴŘ 

networks of influence, and 3) Focus Groups on risk management. Two approaches address farm 

demographics:  4) interviews on farm demographics, and 5) AgriPoliS Focus Group workshops on 

structural change of farming systems from a (farm) demographics perspective. One approach 

applied so far addresses governance: 6) the Resilience Assessment Tool that evaluates how 

policies and legislation support resilience of farming systems. Two methods address agricultural 

production and delivery of public and private goods: 7) the Framework of Participatory Impact 

Assessment for sustainable and resilient farming systems (FoPIA-SURE-Farm), aiming to integrate 

multiple perspectives at farming system level, and 8) the Ecosystem Services assessment that 

evaluates the delivery of public and private goods. In a few case studies, additional methods were 

applied. Specifically, in the Italian case study, additional statistical approaches were used to 

increase the support for risk management options (Appendix A and Appendix B).  

Results of the different methods were compared and synthesized per step of the resilience 

framework. Synthesized results were used to determine the position of the farming system in the 

adaptive cycle, i.e. in the exploitation, conservation, release, or reorganization phase. Dependent 

on the current phase of the farming system, strategies for improving sustainability and resilience 

were developed. 

Results were synthesized around the three aspects characterizing the SURE-Farm framework, i.e. 

(i) it studies resilience at the farming system level, (ii) considers three resilience capacities, and 

(iii) assesses resilience in the context of the (changing) functions of the system.  
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(i) Many actors are part of the farming system. However, resilience-enhancing strategies are 

mostly defined at the farm level. In each farming system multiple actors are considered to 

be part of the system, such as consultants, neighbors, local selling networks and nature 

organizations. The number of different farming system actors beyond the focal farmers 

varies between 4 (in French beef and Italian hazelnut systems) and 14 (large-scale arable 

systems in the UK). These large numbers of actors illustrate the relevance of looking at 

farming system level rather than at farm level. It also suggests that discussions about 

resilience and future strategies need to embrace all of these actors.    

(ii) At system level there is a low perceived capacity to transform. Yet, most systems appear to 

be at the start of a period in which (incremental) transformation is required. At system level, 

the capacity to transform is perceived to be relatively low, except in the Romanian mixed 

farming system. The latter may reflect a combination of ample room to grow and a relatively 

stable environment (especially when compared to the past 30 to 50 years). The relatively 

low capacity to transform in the majority of systems is not in line with the suggestion that 

most systems are at the start of (incremental) transformation, or, at least, reached a 

situation in which they can no longer grow. Further growth is only deemed possible in the 

Belgium dairy, Italian hazelnut, Polish fruit and Romanian mixed farming systems.  

(iii) System functions score well with regard to the delivery of high-quality and safe food but face 

problems with quality of rural life and protecting biodiversity. Resilience capacities can only 

be understood in the context of the functions to be delivered by a farming system. We find 

that across all systems required functions are a mix of private and public goods. With regard 

to the capacity to deliver private goods, all systems perform well with respect to high-quality 

and safe food. Viability of farm income is regarded moderate or low in the livestock systems 

in Belgium (dairy), France (beef) and Sweden (broilers), and the fruit farming system in 

Poland. Across all functions, attention is especially needed for the delivery of public goods. 

More specifically the quality of rural life and infrastructure are frequently classified as being 

important, but currently performing bad. Despite the concerns about the delivery of public 

goods, many future strategies still focus on improving the delivery of private goods. 

Suggestions in the area of public goods include among others the implementation of 

conservation farming in the UK arable system, improved water management in the Italian 

hazelnut system, and introduction of technologies which reduce the use of herbicides in 

Polish fruit systems. It is questionable whether these are sufficient to address the need to 

improve the maintenance of natural resources, biodiversity and attractiveness of rural 

areas. With regard to the changing of functions over time, we did not find evidence for this 

in our farming systems. 
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2 INTRODUCTION 

Farming systems in Europe face a variety of economic, ecological and societal challenges, raising 

concerns about the resilience of farming systems to shocks and stresses. These resilience 

concerns need to be addressed with a focus on the regional context in which farming systems 

operate ōŜŎŀǳǎŜ ŦŀǊƳǎΣ ŦŀǊƳŜǊǎΩ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ǎŜǊǾƛŎŜ ǎǳǇǇƭƛŜǊǎ ŀƴŘ other supply chain actors 

are embedded in local environments and functions of agriculture (Meuwissen et al., 2019). 

In the SURE-Farm project, a framework was developed to assess the resilience of 9ǳǊƻǇŜΩǎ ŘƛǾŜǊǎŜ 

farming systems (Meuwissen et al., 2019). The framework deploys a mixed-methods approach: 

quantitative methods are used to identify underlying patterns, causal explanations and likely 

contributing factors; while qualitative methods access experiential and contextual knowledge and 

provide more nuanced insights. Analysis along the framework explores multiple nested levels of 

farming systems (e.g. farmer, farm, farm household, farming system) over a time horizon of 1-2 

generations, thereby enabling reflection on potential trade-offs in time and between scales (farm, 

household, farming system) at which resilience attributes influence the system. Eleven case 

studies across the European Union were selected to provide a rich and diverse picture. 

The aim of this report is to assess the resilience and the delivery of public and private goods of 

current farming systems across the European Union. D5.1 (Herrera et al., 2018) provided an 

overview of the tools available in WP5. According to D5.1, four tools were appropriate for 

assessing past and current resilience: FoPIA-SURE-Farm, Ecosystem Services modelling, stochastic 

modelling and statistical modelling. In the research proposal, also the use of TechnoGIN and FSSIM 

were mentioned, with the aim to compare current state of farming systems to optimal solutions 

ŀŎŎƻǊŘƛƴƎ ǘƻ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƻōƧŜŎǘƛǾŜǎΦ TechnoGIN and FSSIM were however not used, because of 

large data requirements, and because the associated aim was largely covered by the Ecosystem 

Services modelling.  

Both FoPIA-SURE-Farm (Paas et al., 2019) and the Ecosystem Services modelling have been 

applied to (almost) all case studies. As the stochastic and statistical modelling are data demanding, 

these tools have only been applied to specific case studies (see Appendices). In this report, the 

results of these WP5 tools are complemented by methods used in WP2, WP3 and WP4. All these 

methods together provide a rich picture of the resilience and delivery of public and private goods 

in eleven case studies. The focus in this report is on current farming systems; future scenarios and 

the impact of specific policy options and strategies will be further explored in D5.5 and D5.6.  

This reports continues with a description of the methods applied. The following chapters include 

assessments of all 11 case studies. After that, a cross-case-study comparison of current ecosystem 

service provision is provided. The report finishes with a synthesis of results, including lessons 
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learned, a reflection on why this new framework was needed, and additional steps to be taken in 

the SURE-Farm project. Tools and applications that are only used in specific case studies are not 

part of the main report, but are presented in Appendices. 
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3 METHODS 

3.1 RESILIENCE FRAMEWORK AND OPERATIONALIZATION 

The assessment of resilience and the delivery of public and private goods follows the framework 

as developed by (Meuwissen et al., 2019) and presented in Figure 3.1. As farming systems are not 

only influenced by challenges, but also by opportunities, the latter are also identified. Results 

regarding all steps are used to identify in which phase of the adaptive cycle (different processes 

of) the farming system is. In addition, strategies that enhance resilience and are promising for the 

future are identified. Table 3.1 provides an overview of the methods that have been used in all 

case studies, and how they relate to the different steps of the framework. The methods are 

complemented by data and literature, and in some case studies additional methods have been 

used, including biographical narratives (Coopmans et al., 2019b) and specific modelling 

approaches (see Appendices). Each step is described in detail in the following sections; for details 

about the methods, the reader is referred to specific reports. 

 

 

Figure 3.1 Framework to assess resilience of farming systems (Source: Meuwissen et al., 2019). 
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Table 3.1. Methods used to address different steps of the resilience framework. T refers to the task in the project; RM 
refers to risk management, and ES to ecosystem services. Details are provided in the main text. 

Method T2.1 Farm 
survey 

T2.2 Learning 
interviews 

T2.4 Focus 
group RM 

T3.1 Demographic 
interviews 

T3.2 Focus 
group 
AgriPoliS 

T4.1 ResAT T5.2 FoPIA-
SURE-Farm 1 

T5.2 ES 
modelling 

Level Farmers Farmers Farming 
system 

Farmers & 
households 

Farming 
system & 
farmers 

Farming 
system 

Farming system Farming 
system 

Farming system 
  

Farming 
system actors 
were 
presented and 
discussed with 
stakeholders 

   
Farming system 
actors were 
presented and 
discussed with 
stakeholders 

Cells of 10x10 
km were 
selected for 
representation 

Challenges & 
opportunities 

Mention the 
three most 
important 
challenges & 
score the 
perception 
of different 
types of 
challenges 
for the next 
20 years 

Interpretation 
by researcher 
derived from 
interviews 

 
Mention past and 
future challenges & 
opportunities 

Interpretation 
by researcher 
derived from 
discussion 

Policy 
document 
analysis 

Researchers 
prepared a list of 
challenges 
before the 
workshop . 
Along sketching 
indicator 
dynamics, 
challenges and 
opportunities 
were 
determined.  

 

Functions 
 

No specific 
questions, but 
interviews may 
reveal what 
farmers think 
about functions  

 
Interpretation by 
researcher derived 
from interviews 

Interpretation 
by researcher 
derived from 
discussion 

   

 
-Importance 100 points 

were divided 
over 8 
functions.  

     
100 points were 
divided over 8 
functions. Per 
function, 100 
points were 
divided over the 
selected 
indicators 

 

 
-Performance 

      
Performance of 
2-4 selected 
indicators per 
function were 
assessed on a 
scale from 1-5 

Data at grid 
level across 
the EU were 
used to 
estimate the 
performance 
of 5 private 
and 9 public 
goods 

Resilience 
capacities 

Score the 
level of 
resilience 
capacities in 
the farms, 
by 
(dis)agreeing 
with 
sentences 
using a score 
from 1 to 7 

Interpretation 
by researcher 
derived from 
interviews 

Given the 
actor's role in 
specific RM 
strategies: 
assess how 
actors 
contribute to 
capacities on 
scale from -3 
to +3 

Interpretation by 
researcher derived 
from interviews 

 
The capacity 
of policies to 
enhance 
resilience 
capacities of 
the farming 
system was 
assessed with 
ResAT, based 
on 4 
attributes per 
capacity, 
distinguishing 
between 
goals and 
instruments 

Implementation 
of identified 
strategies was 
scored from 1-5, 
and contribution 
to resilience 
capacities from -
3 to +3. Also, 13 
resilience 
attributes were 
evaluated 
regarding their 
presence (1-5) 
and contribution 
to resilience 
capacities (-3 to 
+3). 
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Method T2.1 Farm 
survey 

T2.2 Learning 
interviews 

T2.4 Focus 
group RM 

T3.1 Demographic 
interviews 

T3.2 Focus 
group 
AgriPoliS 

T4.1 ResAT T5.2 FoPIA-
SURE-Farm 1 

T5.2 ES 
modelling 

Level Farmers Farmers Farming 
system 

Farmers & 
households 

Farming 
system & 
farmers 

Farming 
system 

Farming system Farming 
system 

Attributes RM: select 
from a list 
which on-
farm or 
shared 
strategies 
have been 
adopted in 
the last 5 
years. 
Networks: 
score the 
relevance of 
sentences 
related to 
networks. 
Propension 
for 
innovation: 
score 
agricultural 
practices, 
new 
technologies 
and varieties 
from 1 to 7 

Interpretation 
by researcher 
derived from 
interviews 

Interpretation 
of strategies 

Interpretation by 
researcher derived 
from interviews 

 
The attributes 
are the key 
characteristics 
for resilience-
enhancing 
policies 
displayed in 
the ResAT-
wheel. The 
given colour 
(+ score) 
indicate to 
what extent 
the key 
characteristic 
is enhancing 
or 
constraining 
the resilience 
(4 per 
capacity) 

 13 selected 
resilience 
attributes were 
evaluated 
regarding their 
presence (1-5) 
and contribution 
to resilience 
capacities (-3 to 
+3). These 
attributes were 
linked to 5 
generic 
resilience 
attributes and 4 
SURE-Farm 
processes 

 

Adaptive cycle 
      

Can be 
concluded from 
results 

 

Strategies (future) Mention the 
three most 
important 
(challenges 
and) 
strategies 
for the next 
20 years 

Future 
strategies can 
emerge from 
the interviews 

Assess how 
RM strategies 
can be 
improved incl. 
role of actors 

Mention (past and) 
future strategies 

Future 
strategies can 
emerge from 
the focus 
group 

 
Section in 
discussion, 
based on 
position in 
adaptive cycle 
and successful 
previous 
strategies 

 

 

3.2 FARMING SYSTEM 

SURE-Farm has 11 case studies across the EU (Figure 3.2). Farming systems are described based 

on their location, main sector(s), farm type(s), products and challenge(s). Farms and other actors 

in the farming system mutually influence each other, while context actors either influence farms 

or are influenced by farms unilaterally. During the FoPIA-SURE-Farm 1 workshop (Paas et al., 2019) 

and the focus group on risk management (D2.6; Soriano et al., 2019), the main farming system 

actors were presented and discussed with stakeholders. For the ecosystem services assessment, 

the farming systems were delineated based on grid cells of 10 x 10 km2. 
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Figure 3.2. SURE-Farm case studies across the EU, with a) country and sector, and b) location based on NUTS2 regions. 
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3.3 CHALLENGES AND OPPORTUNITIES 

We distinguish between economic, environmental, social and institutional challenges; as well as 

shocks and long-term stresses. Shocks might have irreversible or only temporary effects on 

farming system functions. Long-term stresses are associated with gradual change in performance 

ƻŦ ǘƘŜ ǎȅǎǘŜƳΩǎ ŦǳƴŎǘƛƻƴǎΦ  

In a farm survey (Spiegel et al., 2019), key challenges were assessed in two ways. Firstly, an open 

question on major challenges was raised, in order to avoid influencing respondents by a pre-

defined categorization of challenges. Secondly, participants were asked to assess the relevance of 

pre-defined list of challenges based on a 7-point-Likert-type item (Table 3.3). These challenges 

were categorized. For each category of challenges in each case study region the mean of all 

observations was calculated.  

Table 3.3. Predefined challenges included in the farm survey and their categorization (Source: Spiegel et al., 2019). 

Category of 
challenges 

Sub-questions in the survey related to the respective class of challenges  
(full statement as in the survey) 

Economic Persistently low market prices 
Persistently high input prices (e.g. fertiliser, feed, seed) 
Market price fluctuations 
Low bargaining power towards processors and retailers 
Input price fluctuations (e.g., fertiliser, feed, seed) 
Low bargaining power towards input suppliers (e.g., fertiliser, feed, seed suppliers) 
Limited access to loans from banks 
Late payments from buyers 

Environmental Persistent extreme weather events (e.g., floods, droughts, frost) 
Pest, weed, or disease outbreaks 
Low soil quality 

Institutional Reduction in direct payments of the Common Agricultural Policy (CAP) 
Strict regulation (e.g., environmental, animal welfare, or competition) 

Social Public distrust in agriculture 

Low societal acceptance of agriculture 

Limited availability of skilled farm workers 

Limited ability to work on the farm due to illness, divorce or other personal circumstances 

 

One of the aims of the interviews on learning capacity and networks of influence (Urquhart et al., 

2019) was to identify the challenges  that  respondents  face, raising a series of semi-structured 

ǉǳŜǎǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ά²Ƙŀǘ ǘȅǇŜ ƻŦ Ǌƛǎƪǎ Řƻ ȅƻǳ ƘŀǾŜ ǘƻ ƳŀƴŀƎŜΚ What were the challenges being 

ŦŀŎŜŘΚέ ƻǊ ά²Ƙŀǘ ǎƻǊǘ ƻŦ Ǌƛǎƪǎ ŀǊŜ ȅƻǳ Ƴƻǎǘ ŎƻƴŎŜǊƴŜŘ ŀōƻǳǘΚ What are the most freǉǳŜƴǘΚέΦ ! 

similar strategy was followed during the demographic interviews (Coopmans et al., 2019b) and 

the AgriPoliS Focus Group workshop (Pitson, 2018) that however focused on farm demographic 

decisions and related internal and external factors that are influencing the farm  business situation 
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(for demographic interviews) and demographic change in the region (for AgriPoliS focus group 

workshop). It is important to note that participants mentioned not only challenges, but also 

opportunities, i.e., positive factors and drivers. In contrast to the other methods, the Resilience 

Assessment Tool (ResAT; Termeer et al., 2018b) asks researchers to identify the specific 

challenges that the farming system(s) face(s) in the regional context based on the available 

literature and expert interviews.  

The FoPIA-SURE-Farm 1 workshop was the only method specifically dealing with challenges in the 

past (Paas et al., 2019). In the preparation phase, literature and expert interviews were used to 

identify main challenges for the farming system, using the SURE-Farm categorization as 

mentioned above. During the workshop, historical dynamics of main indicators, representing 

important functions of the farming system, were sketched from 2000-2018, and both challenges 

and opportunities that influenced the level of the indicators were identified.   

3.4 ESSENTIAL FUNCTIONS 

We assume that farming systems generally provide multiple functions and distinguish between 

ǇǊƻǾƛǎƛƻƴ ƻŦ ǇǊƛǾŀǘŜ ŀƴŘ ǇǳōƭƛŎ ƎƻƻŘǎ ŀǎ ŜǎǎŜƴǘƛŀƭ ŦŀǊƳƛƴƎ ǎȅǎǘŜƳΩǎ ŦǳƴŎǘƛƻƴǎΦ tǊƛǾŀǘŜ ƎƻƻŘǎ 

include production of food and ensuring reasonable income from farming. Public goods include 

maintaining natural resources in good conditions and animal welfare. The ability of the farming 

system to deliver the desired performance of functions, and thus sustainability, could be impeded 

by challenges. We assessed both the importance and performance of every function. 

The farm survey targeted the importance of essential functions (Spiegel et al., 2019). In particular, 

farmers were asked to distribute 100 points among eight predefined functions: (i) Deliver high 

quality food products; (ii) Deliver bio-based resources (e.g., hemp, wood) to produce biomass and 

biofuels; (iii) Ensure a sufficient farm income; (iv) Provide employment and good working 

conditions for employees; (v) Maintain natural resources (e.g. water, air, soil) in good condition; 

(vi) Protect biodiversity; (vii) Ensure the attractiveness of rural areas in terms of agro-tourism and 

residence; (viii) Ensure animal welfare. The total score for each function in each case study region 

was calculated as the mean of all observations. Learning interviews also focused on importance 

(Urquhart et al., 2019), aiming to better understand farmer attitudes, values  and  motivations.  

In contrast, the demographic interviews assessed performance of essential functions (Coopmans 

et al., 2019b), providing  a  deeper understanding of major factors shaping farm demographics 

that occur throughout Europe. For ecosystem services assessment, data at grid level across the 

EU were used to estimate the performance of five private (i.e., food crop production; fodder crop 

production; energy crop production; grazing livestock density; and timber removal) and nine 

public goods (i.e., habitat quality based on common birds; pollination potential; water retention 
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index; equilibrium phosphorous concentration; organic matter in topsoil concentration; carbon 

storage; recreation; NOx retention capacity; and capacity to avoid soil erosion). 

The FoPIA-SURE-Farm 1 workshop (Paas et al., 2019) was the only method targeting both 

importance and performance of essential functions. During the preparation phase, researchers 

identified two to four indicators per (eight) essential function. This selection was discussed with 

stakeholders, for whom these indicators are essential. During the workshop, stakeholders were 

asked to rank both the perceived importance of the eight functions, as well as importance of 

suggested indicators within each function by distributing 100 points. A transformation allowed 

the comparison of importance of indicators. Afterwards, stakeholders were asked to assess the 

current performance of the indicators, scoring from 1 to 5, where 1: very low performance, 2: low 

performance, 3: medium performance, 4: good performance, 5: perfect performance. 

3.5 RESILIENCE CAPACITIES 

Three resilience capacities were defined in SURE-Farm (Meuwissen et al., 2019): 

¶ Robustness is defined as ǘƘŜ ŦŀǊƳƛƴƎ ǎȅǎǘŜƳΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ǿƛǘƘǎǘŀƴŘ ǎǘǊŜǎǎŜǎ ŀƴŘ 

(un)anticipated shocks.  

¶ Adaptability is defined as the capacity to change the composition of inputs, production, 

marketing and risk management in response to shocks and stresses but without changing 

the structures and feedback mechanisms of the farming system 

¶ Transformability is defined as the capacity to significantly change the internal structure 

and feedback mechanisms of the farming system in response to either severe shocks or 

enduring stress that make business as usual impossible. Such transformations may also 

entail changes in the functions of the farming system. 

At farm level, three methods were used to reveal resilience capacities. In the farm survey, farmers 

were asked to score the perceived level of resilience capacities in the farms, by (dis)agreeing with 

sentences using a score from 1 to 7 (Spiegel et al., 2019). Per capacity, 4 statements were provided 

όŜΦƎΦ Ψŀǎ ŀ ŦŀǊƳŜǊΣ L Ŏŀƴ Ŝŀǎƛƭȅ ŀŘŀǇǘ ƳȅǎŜƭŦ ǘƻ ŎƘŀƭƭŜƴƎƛƴƎ ŎƻƴŘƛǘƛƻƴǎΩύΦ [ŜŀǊƴƛƴƎ ƛƴǘŜǊǾƛŜǿǎ ŀƴŘ 

demographic interviews provided statements that were interpreted by researchers by way of 

abductive reasoning (Tavory and Timmermans, 2014). Demographic interviews also provided the 

perspective of other members of the farm household. While respondents might not necessarily 

use the terminology of robustness, adaptability and transformability, the researchers attributed 

these resilience capacities when reconstructing the narrative. The validity and reliability of the 

resilience analysis was enhanced through iterative and dialogical interpretation, both among 

multiple researchers and with stakeholders (Wagenaar, 2011). 
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At farming system level, two methods provided information on resilience capacities. In a 

participatory workshop (FoPIA-SURE-Farm 1), perceptions of stakeholders regarding resilience 

capacities were revealed based on sketches of historical dynamics, applied strategies in the past, 

and the presence of resilience attributes and their contribution to the capacities (Paas et al., 

2019). When sketching historical dynamics, strategies were identified that were applied to cope 

with challenges influencing main indicators. For each strategy, it was evaluated how well they 

were implemented using a score from 1-5, and how they contributed to the three resilience 

capacities, using a score from -3 to +3. In addition, 13 selected resilience attributes were 

evaluated regarding their presence (1-5) and contribution to resilience capacities (-3 to +3). The 

other method was the Resilience Assessment Tool (ResAT), which assessed the capacity of policies 

to enhance resilience capacities of the farming system, based on 4 attributes per capacity, 

distinguishing between policy goals and policy instruments (Termeer et al., 2018). 

3.6 RESILIENCE ATTRIBUTES 

With regard to the enhancing attributes two approaches were used: (i) after defining specific 

attributes we explored their current state, contribution to resilience capacities, and potential 

improvements; and (ii) building on the assessment of resilience capacities we inferred resilience 

enhancing attributes (e.g. which collective competences enhance transformation), their current 

state and potential improvements. Attributes were then framed in the context of the generic 

principles of resilience, i.e. diversity, openness, tightness of feedbacks, system reserves, and 

modularity (Resilience Alliance, 2010). 

Approach (i) was used in ResAT and FoPIA-SURE-Farm 1. ResAT assessed 12 attributes, including 

ΨǎƘƻǊǘ-ǘŜǊƳ ŦƻŎǳǎΩΣ ΨǇǊƻǘŜŎǘƛƴƎ ǎǘŀǘǳǎ ǉǳƻΩΣ ΨōǳŦŦŜǊ ǊŜǎƻǳǊŎŜǎΩΣ ΨǊƛǎƪ ƳŀƴŀƎŜƳŜƴǘΩ όǊŜƭŀǘŜŘ ǘƻ 

robustness), middle-ǘŜǊƳ ŦƻŎǳǎΩΣ ŦƭŜȄƛōƛƭƛǘȅΩΣ ΨǾŀǊƛŜǘȅ ŀƴŘ ǘŀƛƭƻǊ-ƳŀŘŜ ǊŜǎǇƻƴǎŜǎΩΣ ΨǎƻŎƛŀƭ ƭŜŀǊƴƛƴƎΩ 

(related to adaptability), long-term focusΩΣ ŘƛǎƳŀƴǘƭƛƴƎ ǎǘŀǘǳǎ ǉǳƻΩΣ ƛƴ-ŘŜǇǘƘ ƭŜŀǊƴƛƴƎΩ ŀƴŘ 

ΨŀŎŎŜƭŜǊŀǘƛƴƎ ƴƛŎƘŜ ƛƴƴƻǾŀǘƛƻƴΩόǊŜƭŀǘŜŘ ǘƻ ǘǊŀƴǎŦƻǊƳŀōƛƭƛǘȅύΦ ¢ƘŜ CƻtL!-SURE-Farm approach 

included the following 13 attributes, mainly adapted from Cabell and Oelofse (2012): (1) 

ΨǊŜŀǎƻƴŀōƭȅ ǇǊƻŦƛǘŀōƭŜΩ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ŦŀǊƳŜǊǎ ŀƴŘ ŦŀǊƳ ǿƻǊƪŜǊǎ ŜŀǊƴ ŀ ƭƛǾŜŀōƭŜ ǿŀƎŜ ǿƘƛƭŜ ƴƻǘ 

ŘŜǇŜƴŘƛƴƎ ƘŜŀǾƛƭȅ ƻƴ ǎǳōǎƛŘƛŜǎ όǎȅǎǘŜƳ ǊŜǎŜǊǾŜǎύΣ όнύ ΨǇǊƻŘǳŎǘƛƻƴ ƛǎ ŎƻǳǇƭŜŘ ǿƛǘƘ ƭƻŎŀƭ ŀƴŘ ƴŀǘǳǊŀƭ 

ŎŀǇƛǘŀƭΩ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǎƻƛƭ ŦŜǊǘƛƭƛǘȅΣ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŜȄƛǎǘƛƴƎ ƴŀǘǳǊŜ are maintained well 

όǎȅǎǘŜƳ ǊŜǎŜǊǾŜǎύΤ όоύ ΨŦǳƴŎǘƛƻƴŀƭ ŘƛǾŜǊǎƛǘȅΩ ǊŜŦƭŜŎǘƛƴƎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ƘƛƎƘ ǾŀǊƛŜǘȅ ƻŦ ƛƴǇǳǘǎΣ ƻǳǘǇǳǘǎΣ 

ƛƴŎƻƳŜ ǎƻǳǊŎŜǎ ŀƴŘ ƳŀǊƪŜǘǎ όŘƛǾŜǊǎƛǘȅύΤ όпύ ΨǊŜǎǇƻƴǎŜ ŘƛǾŜǊǎƛǘȅΩ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ƘƛƎƘ 

diversity of risk management strategies, e.g. different pest controls, weather insurance, flexible 

ǇŀȅƳŜƴǘ ŀǊǊŀƴƎŜƳŜƴǘǎ όŘƛǾŜǊǎƛǘȅύΤ όрύ ΨŜȄǇƻǎŜŘ ǘƻ ŘƛǎǘǳǊōŀƴŎŜΩ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ȅŜŀǊ 

to year economic, environmental, social or institutional disturbance is small (well dosed) in order 

ǘƻ ǘƛƳŜƭȅ ŀŘŀǇǘ ǘƻ ŀ ŎƘŀƴƎƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ όƻǇŜƴƴŜǎǎύΤ όсύ ΨǎǇŀǘƛŀƭ ŀƴŘ ǘŜƳǇƻǊŀƭ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ƻŦ 
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ŦŀǊƳ ǘȅǇŜǎΩ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ƘƛƎƘ ŘƛǾŜǊǎƛǘȅ ƻŦ ŦŀǊƳ ǘȅǇŜǎ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ŜŎƻƴƻƳƛŎ ǎƛȊŜΣ 

intensity, orientation and degree of specialization (ƳƻŘǳƭŀǊƛǘȅΣ ŘƛǾŜǊǎƛǘȅύΤ όтύ ΨǎǳǇǇƻǊǘǎ ǊǳǊŀƭ ƭƛŦŜΩ 

reflecting that farmers can stop without endangering continuation of the farming system and new 

ŦŀǊƳŜǊǎ Ŏŀƴ ŜƴǘŜǊ ǘƘŜ ŦŀǊƳƛƴƎ ǎȅǎǘŜƳ Ŝŀǎƛƭȅ όǎȅǎǘŜƳ ǊŜǎŜǊǾŜǎύΤ όуύ ΨǎƻŎƛŀƭƭȅ ǎŜƭŦ-ƻǊƎŀƴƛȊŜŘΩ 

showing that rural life is supported by the presence of people from all generations, and also 

supported by enough facilities in the nearby area such as supermarkets, hospital, schools, shops 

όǎȅǎǘŜƳ ǊŜǎŜǊǾŜǎύΤ όфύ ΨŀǇǇǊƻǇǊƛŀǘŜƭȅ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ŀŎǘƻǊǎ ƻǳǘǎƛŘŜ ǘƘŜ ŦŀǊƳƛƴƎ ǎȅǎǘŜƳΩ ƛƴŘƛŎŀǘƛƴƎ 

that farmers are able to organize themselves into networks and institutions such as coops, 

ŦŀǊƳŜǊΩǎ ƳŀǊƪŜǘǎΣ ŎƻƳƳǳƴƛǘȅ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŀǎǎƻŎƛŀǘƛƻƴǎΣ ŀƴŘ ŀŘǾƛǎƻǊȅ ƴŜǘǿƻǊƪǎ όǘƛƎƘǘƴŜǎǎ ƻŦ 

ŦŜŜŘōŀŎƪǎύΤ όмлύ ΨŀǇǇǊƻǇǊƛŀǘŜƭȅ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ŀŎǘƻǊǎ ƻǳǘǎƛŘŜ ǘƘŜ ŦŀǊƳƛƴƎ ǎȅǎǘŜƳΩ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ 

farmers and other actors in the farming system are able to reach out to policy makers, suppliers, 

finance providers and markets that operate at the national and EU level (tightness of feedbacks); 

όммύ ΨƭŜƎƛǎƭŀǘƛƻƴ ǿƘƛŎƘ ƛǎ ŎƻǳǇƭŜŘ ǿƛǘƘ ƭƻŎŀƭ ŀƴŘ ƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭΩ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ƴƻǊƳǎΣ ƭŜƎƛǎƭŀǘƛƻƴ 

and regulatory frameworks are well adapted to the local conditions (system reserves); (12) 

ΨƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ ƛƴƴƻǾŀǘƛƻƴΩ ǊŜŦƭŜŎǘƛƴƎ ǘƘŀǘ ŜȄƛǎǘƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦŀŎƛƭƛǘŀtes knowledge and 

adoption of cutting-edge technologies (e.g. digital) (openness, system reserves); and (13) diverse 

policies indicating that policies stimulate all three capacities of resilience, i.e. robustness, 

adaptability, transformability (diversity).  

Approach (ii), i.e. inferring attributes from the resilience capacities has been used with regard to 

the farm survey, including questions on diversity of agricultural activities and risk management 

strategies, integration in networks and openness to innovation, and questions which can give an 

indication about system reserves (having a successor, adoption of organic agricultural practices, 

availability of hired labour). Also, with regard to the learning interviews with farmers, and the 

demographic interviews with farmers as well as other household members, this approach was 

used. In the survey we distinguish arable and dairy farmers.  

²ƛǘƘ ǊŜƎŀǊŘ ǘƻ ǘƘŜ ŎƻƴǎǘǊŀƛƴƛƴƎ ŀǘǘǊƛōǳǘŜǎΣ ŜǾƛŘŜƴŎŜ ƛǎ ŎƻƭƭŜŎǘŜŘ ΨŀƭƻƴƎ ǘƘŜ ǿŀȅΩ ǘƘǊƻǳƎƘ όƛύ 

ƛŘŜƴǘƛŦȅƛƴƎ ΨǿƘŀǘ ƛǎ ƴƻǘ ǿƻǊƪƛƴƎΩ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ǊŜǎƛƭƛŜƴŎŜ ŎŀǇŀŎƛǘƛŜǎ ŀƴŘ ŀǘǘǊƛōǳǘŜǎΤ ŀƴŘ όƛƛύ 

reflecting on trade-offs across resilience capacities  (e.g. enhancing robustness at the expense of 

transformability) and (intended or unintended) externalities across levels (e.g. enhancing the 

robustness of a value chain by forcing costly transformation upon its members).  

The five generic principles of resilience are defined in a highly generic way. Although this was done 

on purpose, i.e. to allow relevance across a wide variety of farming systems and to give room for 

context-specific variation and surprise, it needs to be avoided that the principles become empty 

shells. Researchers therefore have to acknowledge that each of the principles can materialize in 

many different ways in different contexts and practices. For instance, in the Veenkoloniën farming 
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between arable and dairy farmers, but also as husband/wife co-entrepreneurship. Therefore, to 

fully exploit the resilience framework researchers must use it as a heuristic that allows them to 

find unexpected forms and factors of resilience and to develop theory through the encounter with 

the empirical practices, instead of applying a fixed-set of variables to shoe-horned cases.  

3.7 ADAPTIVE CYCLES AND FUTURE STRATEGIES 

Based on information derived using different methods, it can be argued in which phase of the 

adaptive cycle (Gunderson and Holling, 2002) the farming system currently is. The four phases 

include: growth (or exploitation), conservation, collapse (or decline/release), and reorganization 

(Figure 3.3). SURE-Farm distinguishes four main processes, and these processes can be in different 

phases of the adaptive cycle. Risk management has been investigated in WP2, farm demographics 

in WP3, governance in WP4 and agricultural production in WP5. The adaptive cycle is used as a 

boundary object to discuss about the resilience of the system. An iterative and dialogical 

interpretation process (Wagenaar, 2011) among researchers was applied to determine the 

position on the adaptive cycle. It is often difficult to objectively assess the place of the farming 

system on the adaptive cycles of the different processes and the system as a whole, and therefore 

assessments should not be interpreted as a given, but as a starting point for discussions, amongst 

others with stakeholders in the second phase of the SURE-Farm project. 

Placing the position of the farming system case 

studies on the adaptive cycle with regard to 

processes and the farming system as a whole, allows 

for cross-case-study-comparisons. In addition, as 

different strategies are needed to improve resilience 

in different phases, an evaluation of the farming 

system in the context of the adaptive cycle allows a 

basis for designing strategies. Strategies that are 

considered to improve resilience in the future are 

also assessed for each process (risk management, 

farm demographics, governance and agricultural 

production). 

Figure 3.3. Adaptive cycles in agriculture (based on Gunderson and Holling, 2002). 
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4 CASE STUDY FRANCE 

Francesco Accatino 

4.1 ABSTRACT 

We applied the framework developed in the SURE-Farm project (Meuwissen et al., 2019) for 

assessing the resilience of the Bourbonnais farming system (French case study in SURE-Farm; 

Figure 4.1). The farming system consists mainly of extensive beef-cattle system rearing cattle on 

grassland for national consumption (female cattle) and for export (male cattle are mostly 

exported to Italy). Challenges, functions, resilience capacities and resilience attributes were 

assessed via a series of surveys, interviews, workshop, focus groups, implemented with farmers 

or stakeholders of the farming system and other assessments based on data. Challenges were 

mostly related to increasing frequency of droughts, low profitability, difficulty to find successors 

for current farmers, and public distrust of farming practices. Well-performing functions are mostly 

related to food production (quantity and quality) as well as natural resources, habitat quality and 

animal welfare, denoting a system with a good level of coupling with the natural capital. Badly-

performing functions are those related to economic viability and quality of life. For assessing 

resilience capacity, implemented strategies were analyzed. The main implemented strategies 

enhance robustness and are related to the promotion of regional food self-sufficiency, via 

technology for storing feed in case of droughts; strategies to prevent debts via insurance and 

financing schemes; diversification of buyers and production for fighting price volatility. Less 

implemented and less concrete strategies enhance adaptability and are mostly related to the role 

of cooperatives that promote exchanges among farmers. Concerning resilience attributes, the 

system shows a moderate to high diversity (in forms of production, added values in food quality 

and buyers), a low to moderate modularity, a moderate level of system reserves, tightness of 

feedback and openness. In the adaptive cycle, we argue that the system is in the reorganization 

phase for risk management (as it was already exposed to risk and many strategies are being put 

in place), in the conservation phase for governance (as policy is quite inflexible), in the collapse 

phase for demographics (indeed the farming system has problems in designing farmers 

successors) and both in the conservation and in the reorganization phase for agricultural 

productions (as some farmers are more innovative and others are more attached to tradition). 

Workshops and focus groups performed in the Bourbonnais highlighted strategies that are 

desirable for the future. These strategies are mostly related to the enhancement of adaptability 

(and in some case would constitute, to some extent, a transformation of the system), via 

promoting a better coordination between actors of the value chain, a better professionalization 

of the workforce, the building of a positive image of the Bourbonnais, and policymakers better 

engaged in supporting farmers. 
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Figure 4.1. Factsheet synthesizing the current resilience of the extensive beef production farming system in 
Bourbonnais. 
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4.2 FARMING SYSTEM 

The Bourbonnais region coincides more or less with the department of Allier, located in the 

central part of France. The farming system under consideration consists of extensive, grassland-

based beef production system, with about 483000 ha of land dedicated to agricultural activities. 

The linkage between the livestock farming activity and the landscape is very solid. The landscape 

is dominated by grasslands with a reticulate of hedges forming the so-called bocage Bourbonnais. 

Agriculture is a dominant activity in the region, constituting 5.1% of the overall workforce of the 

region and it is mainly composed by the beef sector (42%), followed by the crop sector (16%) and 

small ruminant production (12%). The region traditionally sells the weanlings to Italian butchers 

(75518 weanlings were sold in 2014). Usually females are finished in the region, while some crop 

farms finish also the males. The Bourbonnais counts 5523 farms, among which 3102 are beef 

farms. 

 

Figure 4.2. Representation of the main actors interacting in the farming system of the Bourbonnais region. The inner 
circle represents the actors strictly influencing and influenced by the farmers (underlined). The medium circle contains 
actors influencing farmers but not much influenced by them. The outer circle contains actors indirectly influencing 
farmers. 

A non-exhausting set of actors involved in the farming system is depicted in Figure 4.2 (only the 

most important actors are considered). The inner circle represents the actors strictly interacting 

with farmers in the farming system. The main actors are, of course, farmers (mostly extensive 

cattle farmers but also mixed crop-livestock farms) having mainly strong interactions with local 

beef-finishers, slaughterhouses, contractors and cooperatives (or other forms of farm 

associations) and local consumers. The outer circle represents the actors having influence on the 






































































































































































































































































































































































































































































































































































































































































































