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Teaser: Spatial locations of mixes of conservation instruments such as protected areas and PES have 

emerged over time as a result of heterogeneous landscape characteristics, policy targeting, and 

random shocks to landuse demand.  The paper explores the potential of agent-based models(ABM) to 

simulate the emergent and path-dependent characteristics of the resulting policyscape over time. 

Abstract:  

A policyscape can be defined as the spatial configuration of a policy mix (Barton et al., 2013). Spatial 

locations of mixes of conservation instruments such as protected areas and PES have emerged over 

time as a result of heterogeneous landscape characteristics, policy targeting, and random shocks to 

landuse demand (Barton and Adamowicz, 2013).  The paper explores the potential of agent-based 

models (ABMs) to simulate the emergent and path-dependent characteristics of the resulting 

policyscape over time. Modeling spatially explicit emergent properties quickly becomes intractable in 

analytical optimization models. In contrast, ABMs have a comparative advantage in modeling local 

spatial interactions (Epstein, 2006).  ABMs are models where individuals or agents are described as 

unique and autonomous entities that interact with each other and their environment locally (Railsback 

and Grimm, 2012). 

In this paper we implement a simple ABM of the spatial allocation of two negative deforestation 

incentives (Figure 2)  absolute protected areas (PA) and payments for protection of forest (PES). The 

paper explores the potential of the ABM to describe emergent and path-dependent spatial allocations 

of PA and PES locations.  A number of modeling features are discussed using a simple ABM:    

- extending a simple von Thunen land-rents model, where rents decline with distance to market 
(Randall and Castle, 1985), to also include rents’ dependence on land use suitability (site index).   

- implementing Pannell’s (2008) public-private benefits framework for instrument allocation (Figure 
2), as behavioural rules for a public agent allocating PAs, and a private agent adopting PES based 
on the ratio of public to private net benefits  

- evaluating the targeting of policy instrument location to a random allocation of biodiversity and 
ecosystem services characteristics of forests (Figure 1), versus a landscape where land 
productivity (site index) is correlated with the presence of endemic species (biodiversity).   

- using forest and cleared-land benefit functions to explore the effects of export demand shocks on 
forest clearing and demand contractions on forest regeneration.   

- evaluating the spatial allocation of land-rents - with and without international import/export markets 
for timber and agriculture - by making the slope of forest and cleared-land benefit functions 
conditional on the total supply of forest cover and cleared land (Figure 3).   

We conclude with a research agenda for ‘agent-based policyscape analysis’. 
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Figure 1.  Conceptual forest landscape in regeneration forest transition stage 3‐4 with predictions of positive 

and negative conservation incentives based on a revised public‐private benefits framework 

 
Source: Barton and Adamowicz (2013) 

 

Figure 2.  Conservation policy instruments depend on varying public‐private benefits of landuse change at 

different forest transition stages. 

 
Source: adapted from Pannell (2008) 

 

Figure 3.  Relative public‐private net benefits to forestry and non‐forest of landuse change sectors changes in 

different stages of the forest transition 

 
Source: Barton and Adamowicz (2013) 


