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SolarSIM Overview

Á SolarSIM is a dynamic market simulation model that:

> simulates distributed solar PV, hot water, day-lighting adoption;

> calculates 8760 impacts on energy and demand;

> disaggregates adoption into key customer segments;

> incorporates diffusion theory using a stock/flow framework;

> includes dynamic technology prices, tax credits, & incentives;

> is transparent, highly flexible, and user friendly; 

> has been applied to DG analyses for a southwest U.S. utility.
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Technologies/Segments
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Technology Residential 

Application

Commercial 

Application

Photovoltaic V V

Solar Hot Water
V

Solar Daylighting
V

C&I Segments

Small Office

Small Retail

Large Grocery

Warehouse

School Gym

Education

Large Office

Large Retail

Industrial

Other

Existing applications have focused on these 

technologies and segments.  

However, SolarSIM is easily modified to address 

additional technologies and/or different customer 

segments. 



SolarSIM User Interface1

61. Developed in Analytica® -- see www.lumina.com

http://www.lumina.com/


SolarSIM User Interface
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Technology Diffusion
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We developed an enhanced version of the Bass diffusion 

model1, with diffusion parameters based on analysis of other 

PV adoption data (e.g., in Germany, CA, and NJ).

1. See Sterman, John D. Business Dynamics: Systems Thinking and Modeling for a Complex World. Irwin McGraw-Hill. 2000. p. 332.



Example Diffusion Curves
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Curves illustrated here are simplified for illustration of various penetration profiles for 

different final adoption values.  Simulated penetration curves will vary and are dependent 

on many factors, including prices/incentives over time, initial values, etc..  

Early years ï

exponential growth 

driven by word-of-

mouth growth, cost 

reductions, etc.

Later years ïmarket 

saturation limits 

effectiveness of word-

of-mouth & cost 

reduction slows. 



Payback Calculations
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Key Model Input

Á Customer Characterization
> Utility customer data, census data, CBECS, utility baseline & end-use studies

Á Energy & Demand Impacts
> Solar Hot Water: EnergyPlus (DOE)

> Solar PV: Solar Advisor Model (SAM -- NREL) 

> Daylighting: eQuest (enhanced version of DOE-2)

Á Technology Costs & Incentive
> DOE forecasts (PV) and various industry data.

Á Diffusion Parameters
> Germany, New Jersey & CA diffusion data
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Example1 Output ïC&I Energy
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1. For illustration only



Example1 Output ïRes. Energy
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1. For illustration only



Example1 Output ï8760 Impacts
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1. For illustration only
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Initial Insights

ÁDiffusion highly sensitive to assumptions regarding:
> price reduction assumptions

> tax credits & utility incentives

> assumptions regarding consumer willingness to pay

ÁContinued cost reduction, credits, incentives necessary
> conservative scenarios (no PV cost redôn) fall far short of RES goals

ÁTechnology is initially slow to diffuse ïword-of-mouth 
awareness accelerates adoption later

> incentives/credits removed too early can stall adoption

> Renewable energy standard targets tend to be more linear and difficult 
to achieve in early years

ÁEnhanced understanding of consumer decision-making 
and sensitivities could narrow adoption uncertainty
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