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1 ABSTRACT

For improving sustainability and resilience of EU farming system, the curremestate to be
assessed, before being able to move on to future scenarios. Assessing sustainability and resilience
of farming systems is a mdiéiceted research challenge in terms of the scientific domains and
scales of integratio(farm, householdiarmingsystemlevel)that need to be covered. Hence, in
SURHErarm, multiple approaches are usecet@luatecurrent sustainability and resilience and its
underlying structuresind drivers Tomaintainconsistencyacrossthe different approaches, all
approachesare connected to a resilience framework which was developed for the unique
purposes of SUREarm. The resilience framework follows five steps: 1) the farming system
(resilience of what?), 2) challenges (resilience to what?), 3) functions (resilienceator wh
purpose?), 4) resilience capacities, 5) resilience attributes (what enhances re3ilig¢hee
framework was operationalized in 11 case studies across the EU.

Appliedapproachedliffer in disciplinary orientation and the farming systpnocess they focu
on. Threeapproachedocus on risk managemert) a farm survey with a main focus on risk
management and risk management strategies, 2) interview's Tl NYSNBEQ f S NYAY
networks of influence, and) Focus @®ups on risk management. Tapproahesaddress farm
demographics: 4) interviews on farm demographics, ard)BlPoliS Focus Group workshops on
structural change of farming systems from a (farm) demographics perspdgtieapproach
applied so far addresses governan6g:the Resiliencéssessment Tool that evaluates how
policies and legislation support resilience of farming systéme methods address agricultural
production and delivery of public and private goofsthe Framework of Participatory Impact
Assessment for sustainable amgilient farming systems (FOFSAIREarm), aiming to integrate
multiple perspectives at farmg system leveland 8)the Ecosystem Services assessntaat
evaluateghe delivery of public and private gootisa few case studies, additional methodsever
applied. Specificallyn ithe Italiancase stug, additionalstatisticalapproacheswere usedto
increase the support for risk management options (Appendix A and Appendix B)

Results of the different methods we compared and synthesized per step of thsilience
framework. Synthesized resultsneeaised 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 systestrategiesfor improvingsustainability and resilience

were developed

Results wee synthesized around the three aspects characterizing the-BarRErameworki.e.
(i) it studies resilience at the farming system level, (ii) considers three resilience capacities, and
(iif) assesses resilience in the context of the (changing) functions of the system.
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(i)

(ii)

(iii)

¢ KAa

Many actors are part of the farming system. However, reshemttancing strategies are
mostly defined at the farm levéh 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 farmingteyn actors beyond the focal farmers
varies between 4 (in French beef and Italian hazelnut systems) and l4s¢algearable
systems in the UK). These large numbers of actors illustrate the relevance of looking at
farming system level rather than at fadevel. It also suggests that discussions about
resilience and future strategies need to embrace all of these actors.

At system level there is a low perceived capacity to trans¥@mmost systems appear to

be at the start of a period in which (inorental) 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 @ecially 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.

System functions score well with regard to the delivery ofjuiglity and safe food buaée
problems with quality of rural life and protecting biodiverBigsilience 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 privatpablic goods. With regard

to the capacity to deliver private goods, all systems perform well with respect tquatty

and safe food. Viability of farm income is regarded moderate or low in the livestock systems
in Belgium (dairy), France (beef) é&deden (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, tut currently performing badDespite 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
conservéon 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 th®oneed
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

Farmingsystems in Europe fa@evariety ofeconomic, ecological and societal challenges, raising
concerns abouthe resilienceof farming systemdo shocks and stresses. These resilience
concernsneed to be addressed with a focus on the regional context in which farming systems
operated SOl dza S FI NXY&X TFI NY¥SNRQ 2dBrisypplyl chainadoysd = & ¢
are embedded in local environments and functions of agricu{Meaiwissen et al., 2019)

In theSURBFarmproject, a framework was developed to assess the resilierc@oi® LIS Q& RA @
farming systemgMeuwissen et al., 2019)heframeworkdeploys a mixedhethods approach:
guantitative 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 systema ¢ivee horizon of 2
generations, thereby enabling reflection on poterttiadie-offs intime andbetweenscaés(farm,
household, farming systenat whichresilience attributesnfluence the systemEleven case

studies across the European Union were seletdgutovide a rich and diverse picture.

The aim of thiseportis to assess the resilience and the delivery of public and private goods of
current farming systems across the European Union. (fefirera et al., 2018)rovided an
overview of the tools avaible in WP5. According 105.1, four tools were appropriate for
assessing past and current resilience: F&RIRE-arm Ecosystem Services modelling, stochastic
modelling and statistical modellirig.the research proposal, also the use of TechnoGIN &MFS
were mentioned, with the aim to compare current state of farming systems to optimal solutions
FOO2NRAY3I G2 adilTécBk@IN ddéEAeBN@re Bowved &S oil Used, Dacduse of
large data requirements, and because #ssociatechim was larglg covered by the Ecosystem
Services modelling.

Both FoPIAURE-arm (Paas et al.,, 2019nd the Ecosystem Services modellrage been
applied to (almost) all case studi@s the stochastic and statistical modelling are data demanding,
these tools have only been applied to specific case st(skef\ppendicey In thisreport, the
results of thes&VP5tools are complemented hyethodsused in WP2, WP3 and WRMl.these
methodstogether provide a rich picture of the resilience and delivery of public and private goods
in elevencase studieslhe focus in this report is on currdatmingsystems; 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 séisdiAfter that, a crossasestudy comparison of current ecosystem
service provision is provided. The report finishes with a syntbesesults including lessons
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learned a reflection on why this new framework was needmtd additional steps to be taken
the SUREarm projectTools and applications that are only used in specific case studies are not
part of the main report, but are presentedAppendices
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3 METHODS

3.1 RESILIENCE FRAMEWORK AND OPERATIONALIZATION

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

as developed b§Meuwissen et al., 201and preseted in Figure 3. 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 farmng system is. In addition, strategies that enhance resilience and are promising for the
future are identified. Tabl8.1 provides an overview of thmethodsthat have been usenh all

case studiegsand how they relate to the different steps of the framekvdrhe methods are
complemented by data and literature, and in some case studies additional methods have been

used including biographical narrativg€oopmans et al., 2019kgnd specific modelling
approachegsee AppendicgsEach step is described iatdil in the following sections; for details
about the methods, the reader is referred to specific reports.

. i Farms
1. Resilienceof what? Farming Other actors
system Locality
Environmental
2.Resilienceto what? Challenges Eeonomic
Institutional )
ie)
(0]
o
) Private goods g
3. Resilienceor what purpose@ Functions . =
Public goods 8
%
=}
(@]
@
4 o N Resilience /fd‘:’;;;‘iﬁf;
.Whatresilience capacities? capacities Trandtormabiity
Diversity ﬁ
Resilience Openness 3
ili ) . Tightness of feedbacks 5
5. What enhancesesilience? attributes dontiiinvin 3
Modularity

Figure3.1 Framework to assess resilience of farming systems (Skleewissen et al., 2019).
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Table3.1. 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 ecosystevites. Details are provided in the main text.

Method T2.1Farm T2.2Learning T2.4 Focus T3.1 Demographic ~ T3.2 Focus T4.1 ReAT T5.2 FoPIA T5.2ES
survey interviews group RM interviews group SURHErarm1 modelling
AgriPols
Level Farmers Farmers Farming Farmers & Farming Farming Farming system Farming
system households system & system system
farmers
Farming system Farming Farming system Cells of 10x10
system actors actors were km were
were presented and  selected for
presented and discussed with  representation
discussed with stakeholders
stakeholders
Challenges & Mention the Interpretation Mention past and Interpretation  Policy Researchers
opportunities three most by researcher future challenges & by researcher document prepared a list of
important derived from opportunities derived from  analysis challenges
challenges & interviews discussion before the
score the workshop .
perception Along sketching
of different indicator
types of dynamics,
challenges challenges and
for the next opportunities
20 years were
determined.
Functions No specific Interpretation by Interpretation
questions, but researcher derived by researcher
interviews may from interviews derived from
reveal what discussion
farmers think
about functions
-Importance 100 points 100 points were
were divided divided over 8
over 8 functions. Per
functions. function, 100
points were
divided over the
selected
indicators
-Performance Performance of Data at grid
2-4 selected level across
indicators per the EU were
function were used to
assessed ona  estimate the
scalefrom 1-5 performance
of 5 private
and 9 public
goods
Resilience Score the Interpretation Given the Interpretation by The capacity Implementation
capacities level of by researcher  actor's role in  researcher derived of policies to  of identified
resilience derived from specific RM from interviews enharce strategies was
capacities in interviews strategies: resilience scored from 15,
the farms, assess how capacities of and contribution
by actors the farming to resilience
(dis)agreeing contribute to systemwas  capacitiesfrom -
with capacities on assessed with 3 to +3. Also, 13
sentences scale from3 ResAT, based resilience
using a score to +3 on4 attributes were
from1lto7 attributes per evaluated
capacity, regarding their
distinguishing presence (15)
between and contribution
goals and to resilience
instruments  capacities 3 to
+3).
CKAA tNR2SOG KlIa NBOSAUSR FdzyRa FNBY (KS 9 dzNRndé Gynt 13
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Method T2.1Farm T2.2 Learning T2.4 Focus T3.1 Demographic ~ T3.2 Focus T4.1 ReAT T5.2 FoPIA T5.2ES

survey interviews group RM interviews group SURHrarm1 modelling
AgriPols
Level Farmers Farmers Farming Farmers & Farming Farming Farming system Farming
system households system & system system
farmers
Attributes RM select  Interpretation Interpretation  Interpretation by The attributes 13 selected
from a list by researcher  of strategies  researcher derived are the key resilience
which on derivedfrom from interviews characteristics attributes were
farm or interviews for resilience evaluated
shared enhancing regarding their
strategies policies presence (15)
have been displayed in  and contribution
adopted in the ResAT to resilience
the last 5 wheel. The capacities 8 to
years given colour  +3). These
Networks: (+ score) attributes were
score the indicate to linked to 5
relevance of what extent  generic
sentences the key resilience
related to characteristic attributes and 4
networks is enhancing SURHrarm
Propension or processes
for constraining
innovation: the resilience
score (4 per
agricultural capacity)
practices
new

technologies
and varieties

from1lto7
Adaptive cycle Can be
concluded from
results
Strategies (future) Mention the Future Assess how Mention (past and)  Future Section in
three most  strategies can  RM strategies future strategies strategies can discussion,
important emerge from can be emerge from based on
(challenges the interviews improved incl. the focus position in
and) role of actors group adaptive cycle
strategies andsuccessful
for the next previous
20 years strategies

3.2 FARMING SYSTEM

SURHEarmhas 11 case studies across the EU (Fi§@jeFarming systems are described based
on their location, main sector(s), farm type(s), products and challengafs)s and other actors

in the farming system mutually influence eather, while context actors either influence farms
or are influenced by farms unilaterally. During the FR&RIRE-arm1 workshogPaas et al., 2019)
and the focus group on risk managem@n®.6;Soriano et al.2019, the main farming system
actorswere presented and discussed with stakehold&@ the ecosystem services assessment,
the farming systems were delimed based on grid cells of 10 x 10?km
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Figure3.2. SURE-armcase studies across the,mlith a) country and sector, and b) location based on Ritdg®ns.
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Resilience assessment of current farming syst

3.3 CHALLENGES AND OPPORTUNITIES

We distinguish between economic, environmental, social and institutional challenges; as well as
shocks and lonrterm stresses. Shocks might have irreversible or only temporary effects on
farming system functions. Lotgrm stressesre associated witgradual change in performance

2T UKS aeadasSvyQa FdzyOliAzyao

In a farm surveySpiegel et al., 2019%ey challenges were assessed in two wangtlyi-an open
guestion 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-paint-Likerttype item(Table3.3). These challenges

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

Table3.3. Predefined challenges included in the farm survey ana#tegorizationSource: Spiegel et,&2019)

Category of Subquestions in the survey related to the respective class of challenges
challenges (full statement as in the survey)
Economic Persistently low market prices

Persistently high input prices (e.g. fertiligderd, seed)

Market price fluctuations

Low bargaining power towards processors and retailers

Input price fluctuations (e.qg., fertiliser, feed, seed)

Low bargaining power towards input suppliers (e.g., fertiliser, feed, seed suppliers)
Limitedaccess 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 Comn#gricultural 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 othe farm due to iliness, divorce or other personal circumstances

One of the aims dhe interviewson learning capacity and networks of influefidequhart et al.,
2019)was to idenify the challenges that respondentace, raising a series of sestiuctured
jdzSadA2yazr adzOK | a a2 KF G (§WHalSvere the chileadesibeiy2z & 2
FlL OSRKE 2NJ a2 KFEG a2NI 27F NUha dréthelmed figa2Sdz ( KZ &b |
similar strategy was followed during the demographic intervi@®pmans et al., 2019and

the AgriPoliS Focus Group workskiBison, 2018)hat however focusedn farm demographic
decisions ad related internal and external factors that arfuancing tharm business situation

RN KA a t NPeSOG KFa NBOSAGSR FdzyRa FNRBY GKS 9 dzNRndE Gant 16

PO A greement No. 727520
* K



Resilience assessment of current farming syst

(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., positiveattors and drivers. In contrast to the other methods, Resilience
Assessment TodResAT;Termeer et al., 2018basks researchers to identify the specific
challenges that th farming system(s) face(s) in the regional context based on the available
literature and expert interviews.

The FoPISUREarm1 workshop was the only method specifically dealing with challenges in the
past(Paas et al., 2019)n the preparation phase, literature and expert interviews were used to
identify main challenges for the farming system, using $URHE-arm categorization as
mentioned above. During the workshop, historical dynamics of main indicegpresenting
important functions of the farming systemere sketched from 2002018, and both challenges
and opportunities that influenced the kehof the indicators were identified.

3.4 ESSENTIAL FUNCTIONS

We assume that farming systems generally provide multiple functions and distinguish between
LINE GAE&AAZ2Y 2F LINAGFGS FyR LlzmfAO 3I22Ra a Sa
include praluction 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 functj@msl thus sustainabyitcould be impeded

by challenges/Ne assessed both thienportance and performance of every function.

The farm survey targeted the importance of essential func{i®pegel et al., 2019 particular,

farmers were asked to distribute 100 points among eight predefined functions: (i) Deliver high
quality food products; (ii) Deliver Bimsed resources (e.g., hemp, wood) to produce bionraks a
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 attractivenesaraf areas in terms of agtourism 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)Riming to beer understand farmer attitudes, values and motivations.

In contrast, the demographic interviews assessed performance of essential fu(Cbopsans

et al., 2019b)providing a deeper understanding of major factors shaping farm demographics
that occur throughout Europe. For esystem 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 gpods (i.e., habitat quality based on common birds; pollination potential; water retention
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Resilience assessment of current farming syst

index; equilibrium phosphorous concentration; organic matter in topsoil concentration; carbon
storage; recreation; NOx retention capacity; and capacity to avortgsibn).

The FoPISURHE-arm 1 workshop (Paas et al.,, 2019as the only method targeting both
importance and performance of esgml 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
asled 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. Afterwastakeholders we 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 wetefined in SUREarm (Meuwissen et al., 2019):

f Robustness iglefined asi KS FIFNX¥Ay3I &aeadsSvyQa OF LI OAGE
(un)anticipated shocks.

1 Adaptability iglefined ashe capacity to change the composition of inputs, production,
marketing andisk management in response to shocks and stresses but without changing
the structures and feedback mechanisms of the farming system

1 Transformability islefined ashe capacity to significantly change the internal structure
and feedback mechanisms of tfe@ming 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 resilieapadities. 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 {Gpiegel et al., 201%er capacity, 4 statements were provided
0S®3Id W& | FENNYSNE L OFy Sraate FRFLG Yeast
demographic interviews provided statements that wererpreted by researchers byay of
abductive reasoninfravory and Timmermans, 201Bemographic interviews also provided the
perspective of other members of the farm household. While respondents might not necessarily
use the terminology of robustness, adaptability and transéditity, the researchers attribute
theseresiliencecapacities when reconstructing the narrative. The validity and reliability of the
resilienceanalysis was enhanced through iterative and dialogical interpretation, both among
multiple researchers and witstakeholder§Wagenaar, 2011)
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Resilience assessment of current farming syst

At farming system level, two methods provided information on resilience capacities. In a
participatory workshop (FORBURE-arm1), perceptions of stakeholders regarding resilience
capacities were revealed based on sketches of historical dynanptedagirategies in the past,

and the presence of resilience attributes and their contribution to the capa@iteess 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 frorrb,land how they contributed tthe three resilience
capacities, using a score frof@ to +3. In addition, 13 selected resilience attributes were
evaluated regarding their presenceX)Land contribution to resilience capacitie3 {0 +3). The

other method was the Resilience Assessrnient (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 instrum@rgsneer 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) buildingn 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 framethacontext of the generic
principles of resilience, i.e. diversity, openness, tightness of feedbacks, system reserves, and
modularity(Resilience Alliance, 2010)

Approach (ivasused in ResAT and FoBREarml1. ResAT assessed 12 atites, including

Wi kNN F20dza Q> WLINRBGSOGAY3I adl ddza ljdz2Qs Wod
robustness), middiéd SNY T2 0dza QX Tt SEXIORS A KB DR wHsARS (1 wa
(related to adaptability), lonterm focu®2> RA &Yl y i€ A yRES LE Kl if d83 NI/ dzy G
W OO0St SN GAYy3 YAOKS Ayy20LF (A2 ySOREEBappio&cR § 2
included the following 13 attributegnainly adapted from Cabell and Oelofse (2012)1)

WNE I a2yhilod @SQINRFRAOF GAYy 3 GKFEG FIENYSNE |yR FI |
RSLISYRAY3I KSI@At& 2y addzoaARASA 6aedaidsSyYy NBaSN
OFLAGIEQ AYRAOFGAY3 GKIFIG &2Af &Smbintained walz &I (
6aeaidsSyY NBRaSNBSA0T 0600 WFdzyOlA2ylf RADGSNEAIGERC
AyO2YS &2d2NOS& YR YIFEIN]SGa ORAGSNBAGEOT o6nv
diversity of risk management stegies, e.g. different pest controls, weather insurance, flexible

LI @8YSyid FNNFYy3ISYSyia ORAGSNBAGEOT o6p0 WSELIRAS
to year economic, environmental, social or institutional disturbance is small (well dosetbri

G2 GAYSEe IRIFILG d2 | OKFy3aAy3d SYy@ANRBYYSyl o021l
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FENY (8LSaQ AYRAOFGAY3I GKFEG GKSNB Aad F KA3IK
intensity, orientation and degree of specializatiyr®(Rdzf  NA &> RAGSNARAAGEOT
reflecting that farmers can stop without endangering continuation of the farming system and new
FINXYSNE OFy SyidSN G4KS FINVAYyd aceaRiNAlI FRESRE
showing that rurhlife 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
6aeaidsSyY NBaSNBSA0T 00 Wi LILINE LINR 58S Y ORYWR/ASA
that farmers are able to organize themselves into networks and institutions such as coops,
FINXYSNRAa YIN]SGaz O2YYdzyAade adadtAylroAftAide |
FSSROIFO14a40T omMn0O Wi LILINBAINRIRBS i K SOFY WFQAY IR 48 A
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);
OMMU  WEgKRAQKE AGBA 202 dzLJt SR gAGK f20Ft FyR yI (dzNY
and regulatory frameworks are well adapted to the local conditions (system reserves); (12)
WAYFNF a0 NHZOGdzNBE F2NJ Ayy201 (A 2y Qes kddwlédGeCaidr y 3
adoption of cuttingedge 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 infiowaand 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 interviewwiith farmers as well as other household members, this approach was
used. In the survey we distinguish arable and dairy farmers.

2 A0K NBIFNR G2 GKS O2yaGNYAYyAy3a |dGNAoOdziSax
ARSYGATFEAYTI UYHKIGA 6 K& NBAE NBR2 NRAWB aAaAt ASYyOS OF
reflecting on tradeoffs across resilienampacities(e.g. enhancing robustness at the expense of
transformability) and (intended or unintended) externalities across levels (e.g. enhdreing t
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
0N purpose, i.e. to allow relevance across a wide variety of fargstegss and to give room for
contextspecific 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 differenbatexts and practices. For instance, in the Veenkolonién farming
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a2a0SY (KS NBAATASYOS LINAYOALX S 2F WRADGSNAEA (]
between arable and dairy farmers, but also as husband/wintrepreneurship. Thereforept

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 figetofvariables to sho@orned 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 cycléGunderson and Holling, 200e farming system currently is. The four phases
include: growth (or exploitation), conservation, collapseléalinetelease), and reorganization
(Figures.3). SURHEFarmdistinguishes 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 agtural production in WP5. The adaptive cycle is used as a
boundary object to discuss about the resilience of the syst®miterative and dialogical
interpretation procesyWagenaar, 2011among researchers was applied to determine the
position on the adaptive cyclk.is often dificult to objectively assess the place of theming
system on the adaptive cycles of thiferent processes and the systasa wholgeand therefore
assessments should not be interpreted as a given, but as a starting point for discassonust

others with stakeholders in the second phase of the SHRfa project

Placing theposition of the farming system case
studies on the adaptive cycle with regard to
processes and the farming systasia wholeallows

a0 ® for crosscasestudycomparisons. In addin, &
different strategies are needed to improve resilience
in different phases, an evaluation tife farming
system in the context of the adaptive cyallows a
basis fordesigning strategies. Strategies that are
considered to improve resilience in tiature are
also assessed for each process (risk management,
farm demographics, governance and agricultural
production).

qo0
(\se(\la"\o
co

Grthh

Figure3.3. Adaptive cycles in agricultfbased 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 SLREN project (Meuwissen et al., 2019) for
assessing the resilience of the Bourbonnais farming system (French case study-Har8iJRE
Figure 4.1). The farming system consists mainly of extensivedidefsysten 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,siwopk 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 farmersand public distrust of farming practices. Watforming 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 theahaapital. 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 prowmmtof regional food seBufficiency, 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 lesacrete 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 iuéiod g

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 tandsknany 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 consdima 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 fuire. 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 professitoaliza

of the workforce, the building of a positive image of the Bourbonnais, and policymakers better
engaged in supporting farmers.
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Farming system

Extensive grassland-based cattle beef farming
Some diversification in cereal production

Farm  Main farms in analysis

Actors  Other FS actors

_ Essential
B -
- functions
Challenges
Institutional: . Risk management
= Constantly changing policy Adaptive - Private goods:
Ir;esulaﬁmils cyc|e i » Food production in terms of
= Excessively complicated
quantity and quality: Good
administrative procedures; Governance performance
Environmental:
? Public goods:
: gar:l;s:tls, ‘ = Natural resources and habitat
e diseases; quality: Good performance
Economic: Farm demographics = Animal welfare: Good
: t::n';ﬂ?:mk actors in M e
e o Need more attention
e value chain Economic viability and farm
= Opening of foreign Agricultural production ' income: Jow performance
sgd::-arkets Quality of life and of work:
H low to medium performance
= Public distrust about beef o pert
cattle farming

- Demographic challenges Resilience attributes

Resilience capacities  owersiy: Diversity of forms of production, added value, buyers
Mainly focused on robustness and (to a Moderate to high Policy inflexible and does not account for specific cases
lower extent) adaptability Modularity: Complementarity between vegetal and animal resources
ROB ESS: diversifi n of Low to moderate Valueﬁ:ﬂ;:m::s am:tmord[namd
productions to secure income, different Syriom r""" Loup) the natural capheal
ways of preventing debts, feed storage to ¢ 2Z Construction of feed reserves
mitigate drought consequences Difficulty to find and design
ADAPTABILITY: Contacts between farmers  Tiehtness of Presence of cooperatives and farmers organizations
and learning facilitated by cooperatives :“"'“::: @ Some actors in the value chain are not close to farmers problems
I

and farmers organisations Openness: & Sometimes mind-openness and willingness to experimeant
TRANSTORMABIIT: iy fostaredby et e L e e T

© publlc distrust, mra_ paor Sometimes strong willingness to transmit the farm only to family members

Future strategies

Risk management Governance Farm demographics Agricultural production

* Promoting communication and

contacts among farmers and
other actors

= Promoting forms of
contractualization

» Feed storage

Figure 41. Factsheet
Bourbonnais.
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* Invest on quality (already doing)

» Production diversification

* Better coordination among
actors of the value chain and
fairer definition of prices

* Promote a better image of the
Bourbonnais

= Professionalize the workforce

- Facilitate the installation of new
farmers (economic help)

= Improve work conditions

= Facllitate the access of farmers
to public market

+ Being closer to farmers’ needs

+ Commit in developing a better
tax policy

synthesizing the current resilience of the extensive beef production frshéng in
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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 systemwith 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 {b&llsdbocage Bourbnnais
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 tradiilly 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. &resentation 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 babt much influenced by them. The outer circle contains actors indirectly influencing
farmers.

A nonexhausting set of actors involved in the farming system is depicted in Figure 4.2 (only the
most important actors are considered). The inner circle repteghe actors strictly interacting

with farmers in the farming system. The main actors are, of course, farmers (mostly extensive
cattle farmers but also mixed cripestock farms) having mainly strong interactions with local
beetfinishers, slaughterhouse contractors and cooperatives (or other forms of farm
associations) and local consumers. The outer circle represents the actors having influence on the
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