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The world in 2020

+ 5.8 million km2 terrestrial protected areas (2 x India)
+ 0.67 million km2 cropland (>France)



Achieving Aichi targets 11-12

Venter et al. 2014 PLoS B



IPBES conceptual framework



IPBES conceptual framework
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Example application 1
Estimating trade-offs between conservation goals 
and food security

Data:
- Alternative protected area expansion plans 

(Butchart et al. in review, McCarthy et al. 2012, 
Venter et al. 2013)
• Different strategies to achieve Aichi target 11
• Different socio-economic and ecological 

impacts to be still evaluated
- Socio-economic scenarios (e.g. IPCC-SSPs)
- Different economic and demographic trends
- Different environmental governance 

assumptions



Estimating trade-offs between conservation goals 
and food security

Models:
- General equilibrium models of global to regional macro-

economy (e.g. IMPACT and MAGNETs models)
- Land-use change model (e.g CLUMondo) 
Outputs and implications:
- Trade-offs between setting aside land for conservation 

and human livelihoods



Example application 2
Resolving trade-offs between conservation goals 
and food security

Data:
- Protected Area layers (same as in example 1)
- “Fixed parameters” e.g. Population growth, 

per-capita consumptions from SSP scenarios
Models:
- General equilibrium models of global to 

regional macro-economy (e.g. IMPACT and 
MAGNETs models)

- Land-use change model (e.g CLUMondo) 
- Optimization algorithms



Resolving trade-offs between conservation goals 
and food security

Outputs and implications:
- Back-cast scenarios that minimize conflicts between PA 

expansion and food security



Example application 3
Counterfactual analyses of PAs impact

Data:
- Alternative protected area expansion plans 

(Butchart et al. in review, McCarthy et al. 2012, 
Venter et al. 2013)
- Socio-economic scenarios (SSPs)

x



Counterfactual analyses of PAs impact

Models:
- Land-use change models
- Ecological response models: e.g. Abundance (Newbold 

et al. 2014), occupancy (Visconti et al. 2011)
Outputs and implications:
- Measurement of “true” protected area impacts

x



Common assumptions / topics needing further 
research

- Biodiversity response to change
- Link between PA management, spatial arrangement, 

effectiveness
- ...

?



Research agenda for large-scale conservation 
planning

• Making the links between PAs and other uses
• Estimating socio-economic impacts and viability
• Estimating PAs ecological impact: what difference 

they make?
• Back-casting desirable futures
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