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Farming systems; a socioecological systems

Accelerating and overlapping pressures
are reshaping the conditions for farm viability.



The case of Spain; a long-term crisis



Evolution of the municipal meat sheep population (2007–2021)



Evolution of the municipal dairy sheep population (2007–2021)



Resilience at the centre of policy agendas

Strengthening resilience is at the heart of 

national and international policy agendas… 

such as the CAP



Resilience at the centre of the Academy



1971. N. Garmezy
1979 M. Rutter

A brief history of the evolution of “resilience” concept

Latin verb: 

resilire

Meaning: 

bounce or

retreat

XVII

Incorporation to

english language

Resilience  

1818. T. Tredgold
Description of

wood properties

Physics of

materials 

1856. M. Mallet
Assesment of

resistance capacities

of materials

2009. J. M. Gere y 
B.J. Goodman. 
Mechanics of

Materials.

Individuals

resilience

(Psicology)

Assessment of children

capacities to cope with

traumatic situations

2004. Bonnano 

Definition of adult

resilience 

2013. D Fletcher y M 
Sarkar 

Critical review of

concepts and theory

2023. A.S. Troy et al.
Limitations, theoretical

framework, knowledge

gaps and guide for the

future

Environmental

resilience 

(Ecology)

1973. C. B. Holling 

2005. Resilience 

Alliance. Standardized

definition of resilience

2009. Stockholm Resilience 
Centre

Definition that considers

socioecologuical sistems and 

includes ecosystems servicesFigure made by Rocío de Torre Ceijas. 

Article: “Resilience and 

stability for ecological 

systems”



Community

resilience  

(Sociology)

Organizations

resilience   

(Economy and 

businness)

90’s

Models of sustainable

livelihoods

Resilience in 

Policy   

(Policy strategies

and programmes)

2003. Hamel y 

Välikangas 

The Quest for Resilience  

Sucessful organizations

evolve as resilient

ecosistems to adapt to

external changes

1990. Tobin
2000. Adger

Sociology and 

human geography.   

A brief history of the evolution of “resilience” concept



Key resilience concepts

• Different approaches/definitions with common features:

• Responding to events and disturbances of different kinds

• Positive response and capacity to absorb and recover

• Continuous change and dynamism

• Uncertainty

• We do not know where we are heading



Resilience concept in farming systems
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Resilience concept in livestock farming systems

Flock

Animal

Farmer
Farm

Agro-ecosysten

Socio-ecosysten

Ecological

Resilience

Businness

Resilience

Individual 

Resilience
Comunity

Resilience

Policies for

Resilience



Challenges for resilience analysis

• Resilience is (almost always) latent property

• Measuring resilience is key for practical aspects

• ¿How do we approach it?

• ¿How far we simplify?

• Analitical framework depends of the objectives and data available

¿Objective indicators?

¿Subjetive 
indicators?

¿Assesment of characteristic to
predict future events?

¿Participative 
approaches?



The  five “what” questions to frame the analysis of resilience



Our approach to the study of small ruminant systems

• Strong “farming systems” perspective

• Farmers and sector stakeholder at the centre

• Multi/inter disciplinary and participative research 

• Case studies 

• Resilience Alliance SES framework

https://socialecologicalagrolab.com/



An approach to the study of resilience of a system

“Capacity to ensure the delivery of system functions in the face of increasingly complex and

cumulative economic, social, environmental and institutional shocks and stresses, through

capacities for robustness, adaptability and transformability” Meuwissen et al., 2019

RESILIENCE IS A LATENT PROPERTY Farm as the analitical unit

Analyse the behaviour of a
system:
• Economics
• Social
• Production
• …

Measure the features that relate
to resilience (indicators):
• Subjective
• Objective
• …

Looking at the pastAnalysing the present time



• Face-to-face surveys to 160 farmers in 

four case areas

• Interviews

• Workshops in case study areas

• Technical-economic (public) databases

• Farm resilience assessment: Structural 

Equations Modelling,  composite indexes 

development, dynamic modelling and 

econometric analysis

Meat sheep

Dairy sheep

Dairy sheep

Dairy goats

Material and methods



Bringing theoretical frameworks down to farms:
Attributes, principles and capacities



How do farm and farmer attributes explain
perceived resilience?

Subjective indicators using Liker scale questions: e.g. 
“My farm is profitable enough to earn a living”,
“My farm has multiple resource suppliers”
“My work as a farmer allows me good quality of life”



How do farm and farmer attributes explain
perceived resilience?

• Resilience is are influenced not only by farm assets, but also by farmers personal 

capacities and experiences: personal resilience, diversity and tightness of 

feedbacks are the main principles

• Our study also highlights the importance of farm profitability, social support and 

access to infrastructure in the areas where farmers live. 

• Access to natural capital and product diversity have a negative effect on perceived 

adaptive capacity: the complexity of farm management and product diversification 

could make farmers less adaptable to changing conditions. 



Expanding the study of resilience in socio-ecological systems:
the role of farmer psychological (personal) resilience in livestock 

farms 

Submitted to

Job Satisfaction Statements

I am proud of my work as a livestock farmer.

I feel fulfilled as a livestock farmer.

My work as a livestock farmer makes me feel important.

Job Discomfort Statements

The type of work I do as a livestock farmer frustrates me.

The daily workload I should be doing as a livestock farmer is

always more than I can handle.

I didn't achieve the goals I set for myself when I started as a

livestock farmer.

Life distress statements

Little interest or little pleasure in doing things

Tired or low on energy

Lack of appetite or excessive appetite

Feeling bad about yourself

With a feeling of nervousness, anxiety, or being on edge

With excessive worry about different things or situations

Easily angered, irritable

With fear, as if something bad might happen



Expanding the study of resilience in socio-ecological systems:
the role of farmer psychological (personal) resilience in livestock 

farms 

• Among the three primary variables analyzed, only personal 

resilience showed a statistical direct effect on life distress.

• External challenges and suboptimal farm attributes increase 

job-related stress (job discomfort), which subsequently 

impact life distress.

• No direct association was found between farm resilience 

and life distress, farm's capacity to cope with adversity does 

not necessarily influence the level of perceived life distress.



A comparative analysis of resilience of livestock systems at 
different levels of intensification

To be submitted to Livestock Science

Pig Beef cattleDairy sheepDairy goat Meat sheep

Wildlife: higher in extensive 
lowest in dairy goat

CAP reform: most critical for 
meat sheep

Labor shortage: most critical for 
pig

Ukraine war: most severe 
challenge overall, highest in small 

ruminants (pig least affected)

241 farms 



A comparative analysis of resilience of livestock systems at 
different levels of intensification

Pig Beef cattleDairy sheepDairy goat Meat sheep

Pig: highest profitability, financial 
capital and sanitary isolation

Dairy sheep: most diversified 
market channels (multiple buyers)

Beef cattle: fewest suppliers and 
most geographically concentrated 

resources

Grazing systems: strongest 
coupling with natural resources 



A comparative analysis of resilience of livestock systems at 
different levels of intensification

• Resilience of livestock farming systems is built through different configurations of 

attributes that reflect different structural, organizational and socioecological conditions.

• Results from balancing independent, complementary, and sometimes competing, 

attributes within specific farming contexts. 

• Characteristics that strengthen resilience to one type of challenge may simultaneously 

increase vulnerability to another.

• Production intensity emerged as an important explanatory dimension of these 

resilience configurations.

• Production orientation (milk vs meat) and value-chain organization also shaped how 

resilience was configured



144 21

Weighted sum

A practical approach to assess the resilience
attributes of livestock farms



• Percentage of family members working units

• Farm succession secured

• The possibility of selling the products

directly to the consumer

• Absence of legal obligations that prevent

switching buyers

Principles (5) Attributes (21) Indicators (85)

A practical approach to assess the resilience
attributes of livestock farms



A practical approach to assess the resilience
attributes of livestock farms



Explaining the decline of Mediterranean meat sheep 
farming through system dynamics modelling

• Disentangle the relationships between the components of complex systems to understand their 
behavior over time.

• Three steps: 1) development and validation of a conceptual model; participative approach. 
2) development and validation of quantitative models; public and sectorial databases      

3) exploring future scenarios. 



Modelling the system

Economic
submodel

Feed
management

submodel

Social 
submodel

Sheep
production
submodel



Modelling the system: economic submodel



Modelling the system; feed manag. submodel



Explaining the decline of Mediterranean meat sheep 
farming through system dynamics modelling



Explaining the decline of Mediterranean meat sheep 
farming through system dynamics modelling

• Together with economic drivers, social drivers drove the decline
in the number of farms and sheep.

• Lack of generational renewal, which was a consequence of poor
quality of life, largely driven by high workloads rather than low
income, and low attractiveness of rural areas.

• The system would have collapsed without the subsidies of the
Common Agricultural Policy.

• However, policies based on economic premiums have proven
insufficient to reverse the declining trend in sheep and farm
numbers.



Assessing resilience of small ruminant farms in Spain: 
A longitudinal analysis based on FADN



Assessing resilience of small ruminant farms in Spain: 
A longitudinal analysis based on FADN

Calculation
of capacity

values

Grouping of best
and worst
performers

Statistical
analisis of

probabilities

Elastic Net 

binomial 

regresions



Assessing resilience of small ruminant farms in Spain: 
A longitudinal analysis based on FADN

• Small ruminant farming systems should stregthen adaptability

and transformability

• High profitability and productivity increases robustness

• Higer availability of land per animal and higher proportion of

feed produced in the farm favor adaptation



1) Resilience should not be an empty term; needs clear definition, framework 

and system boundaries.

2) Different approaches with its strengths and limitations.

3) Complementarity and transdisciplinarity and participation 

4) Social drivers of resilience are of central in small ruminants farming

5) There is not one only way of building resilience.

6) The challenge is general resilience, given uncertainly and complexity

Take-home messages
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