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Social networks are critical to the governance of 
socio-ecological systems (Bodin and Crona, 2009) 

 
Understanding the influence of social networks 
on land-use decisions is an important 
consideration for natural resource managers 
 
 
We develop a generalizable model of land-use decision making that 
explicitly incorporates social network influences to explore impacts 
of different structural characteristics on land-use patterns 

 

 

OVERVIEW 



 
 
Landowners make land use decisions using a 
wide set of information 
 
Their responses can be influenced by: 

• Socio-economic characteristics 
• Individual preferences for particular behaviors  
• Social or peer influence 
• Perceived risk or vulnerability 

 
 

 

OVERVIEW 
BACKGROUND 



Land use decisions in coastal landscapes are 
influenced by additional factors unique to the 
characteristics of the region 
 
Proximity to the ocean makes these areas 
particularly vulnerable to impacts from climate 
change and sea level rise 

BACKGROUND 



To manage natural resources we need to 
understand underlying resource dynamics AND 
the dynamics of human use (Little and McDonald, 2007) 

Computer-based simulations provide managers 
with the ability to simulate land use dynamics 
AND simulate dynamic decision-making behavior 
before allocating limited resources 

BACKGROUND 



Many land-use-change models fail to incorporate 
social behavior and interactions among land 
users despite the importance of peer influences 
on the decision making and adoption of policies 
and technologies (Sun and Mϋller, 2013) 

RATIONALE 



Improve simulations of landscape dynamics by 
better integrating social science methodologies 
 
Explicitly incorporate social network effects into 
land-use decision making models using an 
agent-based model of land-use change 

OBJECTIVES 



 
An agent-based model (ABM) is a 
computational model that simulates actions 
and interactions of individual decision-makers 
 
ABMs are multi-scalar and can be used to 
conceptualize disaggregated models of human 
decision-making 

AGENT-BASED  
MODELS 



SOCIAL NETWORK STRUCTURE DESCRIBES THE 
STRUCTURAL PATTERNS OF RELATIONS (links or ties) 

BETWEEN ACTORS (nodes). 

SOCIAL 
NETWORKS 



 

Not all social networks are created equal (Bodin et al, 2006) 

 

Structural pattern of relations have significant impacts 
on how actors actually behave 

 
Significant differences in governance process and 
outcomes can be expected among networks with 
different structures (Bodin and Crona, 2009) 

 

SOCIAL 
NETWORKS 



Social networks play an important role in natural 
resource management too (Smith, 2013) 

 
Where do landowners get their information 
about management and land–use activities?  
 • Family… 

• Friends… 
• Spatially adjacent neighbors… 
• Other landowners… 
• Agencies… 

How do natural resource managers disseminate 
information? 

 • Identify key players… 
• Site visits… 
• Facilitate workshops… 
• And more… 

SOCIAL 
NETWORKS 



The field of Social Network Analysis has 
generated quantitative metrics to describe 
different network structural characteristics 
Used to describe key players, density, 
hierarchies, and more 

SOCIAL 
NETWORKS 

 



METHODS SOCIAL 
NETWORKS 
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(Adapted from Janssen et al, 2006) 



Agent 
Ownership 

SIMULATION 
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RESULTS EXPLORATORY 
RESULTS 
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Collecting empirical data via social surveys can 
be cost-prohibitive and time intensive 
 
It may be difficult to obtain unbiased responses 
from particular populations 
 
Understanding contingent behaviors is complex 
 
Clearly, no “one size fits all” strategy for 
communicating management – but which 
strategy fits with which community? 
 
 

IMPLICATIONS 



Allows for the exploration of management 
options before implementing in reality 
 
Helps inform strategic approaches – blanket or 
targeted strategies 
 
Broadens our understanding of the depth and 
breadth of social processes influencing land-use 
 
 
 

IMPLICATIONS 



Contextualizing using a natural resource-
dependent, rural coastal community: 
 
Individual preferences will be based on focus groups 
and workshops with landowners in the coastal plain of 
North Carolina 
 
Synthetic or abstract landscape will be substituted for a 
geographically accurate landscape 
 
Empirical data on actual social network structures and 
land-use in the coastal plain will be collected  
 
This can be used to qualitatively validate the synthetic 
model  
 
 
 
 
 

IMPLICATIONS 
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