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What Drives the Spatio-Temporal Patterns of Energy 
Technology Diffusion? 

Agent-Based Modeling of the Rate and Structure of Solar Adoption 

Model Scope :  
 City of Austin , TX 
 
 ~170,000 households 
 
 ~3,000 PV Adopters (1.8%) as of Q2 2013  

 
Initialization Time Period : 
 Through Q4 2007 
 
Validation Time Period : 
 Q1 2008 ð Q2 2013  
     + Q3 2013 ð Q4 2014 
  
  



Solar Agent -Based Model (ABM)  

Agents 

 Autonomous decision -
makers + Attributes  

 

 

 

 

 

 

 

Figure 1: Flowchart describing the solar ABM structure, emphasizing the agent decision process

to install solar. Agent states are init ialized using a populat ion-wide empirical process using data

through Q4 2007. Thus, the ýrst model cycle occurs in Q1 2008. Agentsôat t itudes (sia) and

uncertainty regarding those at t itudes (U) are modiýed through interact ions with other agents in

their small-world social network through the Relat ive Agreement algorithm, and compared to a

global threshold (siathr esh). Individual cont rol beliefs (pbc) regarding ability to afford solar are

compared to current payback periods (PP ), which are inþuenced by house locat ion, elect ricity

prices and available incent ives. Adopt ion occurs only when both the at t itudinal and the economic

criteria are met.
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Explicitly coded composite (theoretical) 
decision rules: 

D1) I only adopt if I think going solar is a good 
thing ( beliefs ): Attitude i > Global threshold (ū) 

D2) I only adopt if I can afford solar ( controls ): 

I get information about solar through my social 
network ( Relative agreement model ) 



Which Model Components are Most Critical for 
Accuracy? Four Model Variations  

Social interactions | Structure of social networks | Resolution of irradiance data 
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Determinants of Spatio-Temporal Patterns in Adoption 
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ÅFinancial aspects of the 
solar-adoption decision 
performs well in predicting 
the rate and scale of 
adoption 
 

ÅAccounting for agent-level 
attitude and social 
interactions are critical for 
predicting spatial and 
demographic patterns of 
adoption with high 
accuracy  

Fit to minimize cumulative 



Demographic Validation  



Prediction 
Accuracy 

~5% 
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Predicted Capacity and Spatial Density of Residential Solar PV 
Adoption in Austin by 2025 (Scenario: Baseline) 

Model 1709 parameters: FITC declines to 0.10 in 2017, VoS 11.3c/kW, Rebates decline by 20% annually ending 
12/2020, Installed costs decline by 4% annually 

Total Capacity 2020: 26,623 kW 
Total Capacity 2025: 29,418 kW  
  

Total Adoptions 2020: 5,147 
Total Adoptions 2025: 5,452 
  


