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Robust, resilient                   
and antifragile 
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re·sil·ience [ri-zil-yuhnz] (noun) 
1 .The power or ability to return to 
the original structure, position, 
function, etc., after being 
disturbed, shocked or otherwise 
impacted by stress; elasticity. 
 
2. The capacity to absorb shock 
before breaking or being forced 
across a critical transition, wherein 
the original structures, positions, 
functions are fundamentally 
altered. 



Is existing practice 
sufficient? 
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“New normal” 



Assessment              
approaches 

Impact approach 
“Top down” 

Start with climate scenario 

Stressors selected                              

 e.g. GDDs, ∆T 

Researcher identifies risks  

 

 vs. 

Vulnerability approach 
“Bottom up” 

“Resilience assessment” 

Interaction 

Farmers identify relevant risks 



Farm-systems 



Agro- 
ecological 

Social 

Economic 

 Buffering  
capacity Adaptability 

Self  
Organisation 

Resilient systems… 



Resilience-based      
Indicators 

  
Identify 
Indicators 
 • Review 

literature 
• Identify 

indicators 
• Develop         

and validate 
framework for 
testing and 
application 

Our assessment considered: 
 
Suitability. Are the characteristics of ‘resilient 
dairy farms’ sufficient to characterize 
resilience? And are these, in turn, robust 
enough to indicate future adaptability to 
climate change?    
 
Self-contained. Were there additional factors 
that needed to be accounted for, not present 
in the original framework? Are the indicators 
complete? 
 
Scale. Were conditions at farm level influenced 
by higher scales? And if so, how? 
 
Synergy. Are there interrelationships between 
factors that influence resilience 



Agro-ecological 

• Location constraints/opportunities 

– Exposure to flood, potential sea level rise 

– Rainfall amount 

• Soil characteristics and management 

– Building buffering capacity of soil 

– Visual soil assessment 

• Pasture, feed and stock management 

– Species diversity 

– Grazing management 

– Supply chain for feed 

– Stocking rate 

• Water security and quality 

• Trees for shelter, shade, stock fodder, bees 

 



• Awareness of risk 
– Understand risks associated with climate change 

• Positive outcome expectancy 

• Ability to plan, learn and reorganize 

• Attachment to place 

• Environmental values 

• Social capital 
– Informal and collective life of a community 

• Trust in and participation with government 
– Confidence in risk information 

– Participation in decision-making 

Social 



Economic 

• Financial resources 

– Includes social capital, e.g., relationship with bank 
manager 

• Profitability 

– Margin on production 

• Pluriactivity 

– Additional sources of income 

• Feed security 

• Management practices that reduce impacts 
of climate events 

• Diverse local economy 

– Local economy not solely dependent on agriculture
  





Methodology 

  
Operationalize 
Indicators 
 • Identify 

stakeholder-
participants  

• Operationalize 
indicators at 
farm level:  
data collection 

• Characterise 
resilience  
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Indicators 
 • Review 
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• Identify 
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Dairy systems 

 Low input  High input  Organic/Biological 



Study area 

Catchment Low 
Input 

High 
Input 

Organic/ 
Biological 

Tauranga 
Harbour 

** * 

Te Puke  * * * 

Rotorua Lakes **  *   

Rangaitaki 
Plains 

  ** * 

Opotiki * * * 

n = 15 



Study Area       “Legacy effects” and historical development 

• Drainage of the Rangaitaki 
• Prograding shoreline 
• Tectonic activity 
• Peat shrinkage 



Framework 

 
Applying the indicators 

 
Agro-ecological 

 

Adaptive Capacity 

 

 

Future Vulnerability 

 

Farmer 
Participants: 

 
Interviews, 

n=15 
 

Workshops, 
n=16  

Natural  
Science 

Social 
Science 

Spatial and temporal analogues, case studies 

 
Economic 

Social 



Climate change 

• Biosecurity effects 
– Spread of new and existing  

pest plants 

– Greater abundance of existing  
animal pests 

– Greater survival of a range of  
insect pests 

• Indigenous biodiversity effects 
– Shifts in suitable climate zones 

– Strong impacts from increased weather extremes 

– Changes to ecosystem productivity 

– Disruption to coastal and freshwater ecosystems 



Pastoral farming 

• More extreme weather events 

• Changes in pasture composition 

• Increased prevalence  
of pests and diseases 

• More difficult to manage  
to the climate 

• Animal health issues 



Dairy systems 

 Organic/Biological 

• Impacts on pasture 
production 

• Buffered: 
• Financially - premium for 

milk 
• Ecologically – improved 

soil fertility 
• Rules and regulations                    

(less flexible) 
• Less-resilient overall               

(short-term) 



Dairy systems 

• Exposure to volatile costs 
• Price 
• Availability 

• Long-term security of supply 
• Environmental limits  
• More resilient in short-term;  
     Long-term? 

 High input 



‘Dynamic’ 



Dairy systems 

• More exposed to climate, 
and not immune from 
market risks 

• More proactive 
• Capacity for change? 

 Low input 



Methodology 

  
Operationalize 
Indicators 
 • Identify 

stakeholder-
participants  

• Operationalize 
indicators at 
farm level:  
data collection 

• Characterise 
resilience  

  
Identify 
Indicators 
 • Review 

literature 
• Identify 

indicators 
• Develop         

and validate 
framework for 
testing and 
application 

  
Evaluate 
Indicators 
 • Analysis and 

reporting 
• Evaluate 

potential for 
scaling up,                
and longitudinal 
study  

• Scoping of  
pathways into 
sustainability 
frameworks 



• ‘Multi-risk multi-opportunity’ f  broad scale climatic, 
biophysical, social, institutional and economic forces 

• Resilience to climate change  should not be considered               
 in isolation 

• Adaptive strategies reduce vulnerability; varies between 
management practices.  

• Future vulnerability f  changed climatic conditions and  
context 

• New Zealand agricultural producers are (uniquely) exposed 
to global pressures that may exacerbate risks.  

Key-findings 



Across scales 

• Micro (farm)   

• Exposure 

• Soil condition   

• Meso (local, regional) 

• Functionally diverse  

• Catchment limits 

• Macro (national, global) 

• Long vs. short chains 

• High-/Low-carbon pathways 



Building resilience 

Drought that ravaged US 
crops likely to worsen in 
2013, forecast warns 
“…The NOAA scientists hope their 
prediction that this year's drought season 
is starting off worse than last year's—and 
that it will last at least another six 
months—can help farmers make better 
decisions about what to plant.  
 
But Bob Young, the chief economist for 
the American Farm Bureau Federation, 
the nation’s largest farm organization, said 
that while the heads-up may influence 
some crop decisions, most farmers 
probably won't pay attention to the 
scientific findings.” 



Belief in the risk, belief in the solution, belief in ability to 
implement that solution. 



Building resilience 

• Identify: 

• Thresholds and tipping points:               
s   safe operating space 

• Adaptation interventions 

• Policies to increase resilience and 
 support transformation   

• ‘Cloudburst approach’ 

• “Honest brokers of                       
 adaptation options” (Pielke 2007) 
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