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What Drives the Spatidemporal Patterns of Energy

Technology Diffusiofd
AgentBased Modelingf the Rate and Structure of Solar Adoption
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Model Scope:
City of Austin , TX

~170,000households

~3,000PV Adopters (1.8% as of Q22013

Initialization Time Period :
Through Q4 2007

Validation Time Period:
Q1 20080 Q2 2013
+ Q320130 Q4 2014



Solar Agent -Based Model (ABM)
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thing (beliefs): Attitude; > Global threshold()

D2) | only adopt if | can afford solar ( controls ):PP;; < pbe;

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

( Initializationt=10 ) Legend

I Attitudinal I | Economic |
t=t+1 -

Check PV
Check Budget

Attitudinal Activation Economic Activation

Assign sia

Assign pbe
Assign edges

{

| Calculate system size |

5 +
RA | Calculate system price |
Algorith p Upd_ate o Upc'ij\te 1
m sia | Calculate payback |




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

Social interactiong Structure of social networks | Resolution of irradiance da

Model Features

Model Initialization Social Network Attitudes PV Economics Irradiance Resolution
Base- Empirical Yes (SWN) Yes Yes Household
case
Simple Empirical Yes (SWN) Yes Yes City
Environment
Economic Empirical No No Yes Household
Only
Random Random Yes (ER) Yes Yes None
Fitted

All simulations were run on the 10PF Stampede Supercomputer at the Texas Advanced
Computing Center (TACC), utilizing 16 tasks per server node (each with two 350GF Intel
Xeon E5-2680 processors and one 1070GF Intel Xeon Phi SE10P Coprocessor) on 100 nodes
per batch (1 batch = 100 simulations). Depending on the exact specification, each batch
took between 20 and 35 minutes to execute.



Determinants of Spatiefemporal Patterns in Adoption
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A Financialaspectsof the
solaradoption decision
performs well in predicting
the rate and scale of
adoption

A Accountingfor agentlevel
attitude andsocial
Interactions are critical for
predicting spatial and
demographic patternof
adoption with high
accuracy



Demographic Validation
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Validation Metrics

Model RMSE Sp: Sp: Sp: Dem: Dem: Dem: Dem:
oce marginal Simple Fuzzy «x ¥ RMSE Simple  Fuzzy sk r?
Base- 76.93 0.46 0.43 0.86 110,580.2 -37,967.7 0.81 0.81
Simple 106.91 0.99 0.42 0.56 162,436.7 109,296.8 0.73 0.74
Environment
Random 65.95 -1.09 0.34 0.46 113,289.5 -88,463.62 0.77 0.76
Fitted
Economic 88.60 1.37 0.41 0.55 157,047.6  147,748.8 0.74 0.74




Prediction  «
Accuracy
~3%

Model
® Fit
® Predicted

5

3
S

5

CumulatI\E NumE-,er of PV Systems
(1)
g 8

Enﬂ 1T T T 1T 1T T 1T 1T T T T T T T T T T T T T T T T T T T T71
2008 2009 2010 2011 2012 2013 2014

Figure 5: Fit and predicted model outcomes compared to empirical data. Observed adoption levels
are shown by the gold line. The purple line shows the Integrated Model, described in Section 4.1.
The average of the six quarter forecast ((Q3 2013 - Q4 2014) is shown as the red dashed line
(Section 4.1.1). The points represent individual model runs. No parameters were altered or fitted

to data after Q2 2013.
.



Predicted Capacity and Spatial Density of Residential Solar PV
Adoption in Austin by 202%Scenario: Baseline)

Total Capacity 2020: 26,623 kW Total Adoptions 2020: 5,147
Total Capacity 2025: 29,418 kW Total Adoptions 2025%,452

Model 1709 parameters: FITC declines to 0.10 in 20@311.3c/kW, Rebates decline by 20% annually ending
12/2020, Installed costs decline by 4% annually



