
Appendix 1 
Used concepts in this study 

Table A1.1. Used concepts and their explanations and main references. 

Concept Explanation References 

Farming system The basis of a farming systems consists of farms 
producing the main products of interest in a 
regional context. Social actors included in the 
farming systems are the producers of main 
products and other actors that mutually influence 
one another. 

Meuwissen et 
al. (2019) 

Functions Delivery of public and private goods from the 
farming system to society: production of food and 
bio-based resources, economic viability, quality of 
life, maintenance of natural resources, biodiversity 
& habitat, attractiveness of the area, and animal 
health & welfare. 

Meuwissen et 
al. (2019) 

Indicators Indicators that represent farming system functions 
in the absence of a unique metric for these 
functions. Indicators with high allocated 
importance are assumed to represent the identity 
of the farming system. 

Reidsma et al. 
(2019), 
Meuwissen et 
al. (2019) 

Sustainability Our working definition for sustainability of 
farming systems is an adequate performance of all 
system functions across the environmental, 
economic and social domain. Obviously adequate 
is normative and depends on environmental 
thresholds and societal constraints and objectives. 

See e.g. Morris 
et al. (2011) 
and  König et 
al. (2013) 

Resilience capacities Robustness, adaptability and transformability 
potential of systems in the face of shocks and 
stresses. The explanation of the resilience 
capacities follows below and is influenced by the 
mentioned sources. 

Walker et al. 
(2004), Folke et 
al. (2010), 
Anderies et al. 
(2013), 
Meuwissen et 
al. (2019) 

Robustness Robustness is the capacity to resist to and endure 
shocks and stresses. 

 

Adaptability Adaptability is the capacity to actively respond to 
shock and stresses without changing farming 
system structures and feedback mechanisms. 

 

Transformability Transformability is the capacity of a system to 
reorganize its structure and feedback mechanisms 
in response to shocks and stresses. 

 



Concept Explanation References 

Specific resilience Resilience specified with regard to answering the 
questions "resilience of what, to what and for what 
purpose?" 

Carpenter et al. 
(2001), Quinlan 
et al. (2016) 

General resilience General resilience is related to a system's 
robustness, adaptability and transformability, 
regardless the type of challenge or shock. 

Resilience 
Alliance 
(2010), Walker 
and Salt (2012), 
Meuwissen et 
al. (2019) 

Strategies Strategies implemented to counteract impact of 
shocks and stresses on the farming system 
(indicators). 

Reidsma et al. 
(2019), 
Meuwissen et 
al. (2019) 

Resilience principles Generic system characteristics that are associated 
with general resilience: diversity, modularity, 
openness, tightness of feedbacks, system reserves. 
The explanation of the principles follows below 
and is apart from the mentioned sources, 
influenced by the work of Biggs et al. (2012). 

Resilience 
Alliance 
(2010), Walker 
and Salt (2012), 
Meuwissen et 
al. (2019) 

Diversity Diversity in the system with regard to functioning 
of sub-components and their response to shocks 
and stresses. 

 

Modularity The degree of independence of connected sub-
components in the system.  

 

Openness Connectivity within the farming system and with 
systems beyond the farming system.  

 

Tightness of feedbacks The degree into which the farming system and its 
sub-components and processes can create signals 
and interact in reaction to these internal signals as 
well as external signals from other (overarching) 
systems. Included are signals from slow variables 
and feedbacks. 

 

System reserves Natural, economic and social capital that the 
farming system can access to use as a buffer to 
compensate for losses or changes in the system 
during and after a disturbance.  

 

Resilience attributes Specific system characteristics that are supposedly 
contributing to general resilience of farming 
systems. In this paper, resilience attributes are 
associated with the more generic resilience 
principles. The resilience attributes as used in this 
paper are explained in Table 5. 

Cabell and 
Oelofse (2012), 
Meuwissen et 
al. (2019) 

 


