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Methodology: Economic Analysis 

The following subsections provide a methodology for performing the economic calculations to derive 

gross values in $/kWh for each of the VOS components. These gross component values will then be 

entered into the VOS Calculation Table, which is the second of the two key transparency elements.  

Important Note:  The economic analysis is initially performed as if PV was centrally-located (without 

loss-saving benefits of distributed location) and with output perfectly correlated to load. Real-world 

adjustments are made later in the final VOS summation by including the results of the loss savings and 

load match analyses. 

Discount Factors 

By convention, the analysis year 0 corresponds to the year in which the VOS tariff will begin. As an 

example, if a VOS was done in 2013 for customers entering a VOS tariff between January 1, 2014 and 

December 31, 2014, then year 0 would be 2014, year 1 would be 2015, and so on. 

 For each year i, a discount factor is given by 

( 8 )  
                 

                 

The DiscountRate is the utility Weighted Average Cost of Capital. 

Similarly, a risk-free discount factor is given by: 

(9 )  
                         

                         

The RiskFreeDiscountRate is based on the yields of current Treasury securities13 of 1, 2, 3, 5, 7, 10, 20, 

and 30 year maturation dates. The RiskFreeDiscountRate is used once in the calculation of the Avoided 

Fuel Costs.  

Finally, an environmental discount factor is given by: 

  ( 10 )  
                              

                              

 

                                                           
13

 See http://www.treasury.gov/resource-center/data-chart-center/interest-
rates/Pages/TextView.aspx?data=yield 



Minnesota Value of Solar: Methodology  |  Minnesota Department of Commerce 
 

 

 Page 21 

The EnvironmentalDiscountRate is based on the 3% real discount rate that has been determined to be 

an appropriate societal discount rate for future environmental benefits.14 As the methodology requires a 

nominal discount rate, this 3% real discount rate is converted into its equivalent 5.61% nominal discount 

rate as follows:15 

( 11 ) 
                   

                                                  

The EnvironmentalDiscountRate is used once in the calculation of the Avoided Environmental Costs.  

 

PV degradation is accounted for in the economic calculations by reductions of the annual PV production 

in future years. As such, the PV production in kWh per kW-AC for the marginal PV resource in year I is 

given by: 

( 
                                                  

12 ) 
 

where PVDegradationRate is the annual rate of PV degradation, assumed to be 0.5% per year – the 

standard PV module warranty guarantees a maximum of 0.5% power degradation per annum. 

              is the Annual Avoided Energy for the Marginal PV Resource. 

PV capacity in year i for the Marginal PV Resource, taking into account degradation, equals: 

                                   
    ( 13 ) 

 

 
 

Avoided Fuel Cost 

Avoided fuel costs are based on long-term, risk-free fuel supply contracts. This value implicitly includes 

both the avoided cost of fuel as well as the avoided cost of price volatility risk that is otherwise passed 

from the utility to customers through fuel price adjustments. 

PV displaces energy generated from the marginal unit, so it avoids the cost of fuel associated with this 

generation. Furthermore, the PV system is assumed to have a service life of 25 years, so the uncertainty 

in fuel price fluctuations is also eliminated over this period. For this reason, the avoided fuel cost must 

take into account the fuel as if it were purchased under a guaranteed, long term contract. 

                                                           
14

 http://www.epa.gov/oms/climate/regulations/scc-tsd.pdf 
15

 http://en.wikipedia.org/wiki/Nominal_interest_rate 


