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TO:  Danielle Osborn Mills, Director, AWEA California Caucus  
 
FROM:  Caitlin Liotiris, Partner, Energy Strategies 
 
DATE:  October 16, 2017 
 
SUBJECT: Relative Value of the Full Production Tax Credit for Wind Resources (Updated) 
   
 

The AWEA California Caucus (ACC) requested that Energy Strategies perform an assessment of the value 

of the federal Production Tax Credit (PTC) for wind energy. The PTC is currently scheduled to phase out 

over the next several years; though, if timely procurement decisions are made, opportunities remain for 

California’s load-serving entities (LSEs) and, ultimately, ratepayers to capture the full benefit of these 

federal tax credits. Energy Strategies analyzed the impacts on the levelized cost of energy (LCOE) for 

wind facilities that obtain the full (100%) PTC, compared to wind projects that do not receive these 

federal tax incentives. To support the assumptions regarding PTC eligibility and the timing of these 

hypothetical resources, a summary of the relevant Internal Revenue Service (IRS) rules is also included 

below.  

The analysis focused on wind projects that achieve commercial operation in two timeframes: 2020 and 

2026. As described below, some wind projects achieving commercial operation in 2020 will be able to 

capture 100% of the PTC. In contrast, projects reaching commercial operation in 2026 are unlikely to be 

eligible for federal PTCs. Thus, comparing the costs of wind projects coming online in 2020 and 2026 

allows for an assessment of the relative difference in the cost of wind energy with full federal PTCs and 

without PTCs.1  

While the PTC began to phase-down by 20% per year at the end of 2016, wind projects under 

development can still receive 100% of the federal PTC. According to IRS requirements, wind projects 

that began construction by December 31, 2016 are eligible for the full value of the PTC.2 Project 

developers can demonstrate the commencement of construction several ways, including the “physical 

work test” or the 5% safe harbor (which is frequently accomplished through the purchase of turbines). 

In order for projects to remain PTC qualified, the project developers must demonstrate the continuous 

nature of their efforts through the commencement of commercial operations. One straightforward 

method for demonstrating the continuous nature of efforts on a PTC-eligible wind project is to place the 

project in service within four years of the year in which construction started (i.e. by the end of 2020 for 

projects which commenced construction in 2016).3 Thus, the analysis focuses on a 100% PTC-qualified 

                                                                 
1 2026 also aligns with the procurement timeframes being evaluated in RESOLVE and would, almost certainly, be past the time 
wind resources might qualify for reduced PTCs (such as 80%, 60% or 40%). 
2 https://www.irs.gov/irb/2016-23_IRB/ar07.html 
3 See IRS Notices 2013-29, 2013-60, 2014-46, 2015-25, 2016-31 and 2017-4. 
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project which comes online in 2020, as compared to a project commencing operation in 2026, which is 

not eligible for PTCs.4  

Several 100% PTC-eligible projects are available to California ratepayers, but will require near-term 

contracting in order to achieve 100% PTC eligibility. While there is a narrow window in which 

procurement decisions need to be made for wind project developers to qualify for the full PTC in order 

to meet all necessary IRS eligibility milestones, project developers have flexibility in tailoring contracts to 

align with LSE needs. For instance, a wind project may be able to enter into a Power Purchase 

Agreement (PPA) with a utility in the 2018 timeframe, while the PPA may provide for delivery of power 

at the time the need arises, even if the need does not arise until the early 2020s. While there may be a 

risk premium added to the PPA price for delivery post-2020, the following analysis demonstrates the 

significant LCOE cost savings that can be achieved by locking in full federal tax incentives through PPAs 

executed in time to meet the necessary IRS milestones.  

The analysis summarized below illustrates the high-level benefits associated with procuring full-tax 

benefit eligible wind compared to procuring wind at a time when these tax benefits have expired, 

demonstrating the economics of the tax and procurement concepts discussed above. The assessment 

focuses on high-capacity-factor wind from New Mexico and Wyoming. In order to perform this analysis, 

Energy Strategies utilized version 6.2 of the California Public Utilities Commission (CPUC) Renewable 

Portfolio Standard (RPS) Calculator5 with updated assumptions on capital cost and capacity factor taken 

from the July 2017 RESOLVE documentation of the inputs and assumptions for the CPUC 2017 

Integrated Resource Plan (IRP).6 Specifically, the RPS Calculator’s pro forma cash tool was used to 

calculate the LCOE of wind resources in several scenarios, while using the average capital cost of 

Wyoming and New Mexico wind from the RESOLVE IRP inputs and assumptions. Although the LCOE 

values produced by the RPS Calculator may not reflect actual, confidential prices contained in PPAs, the 

RPS Calculator has been widely vetted in various CPUC proceedings and provides a sound platform for 

analyzing the relative change in the cost of wind energy with and without federal tax incentives.7 

The analysis considered several scenarios. Each scenario is designed to compare the relative changes in 

LCOE between a wind project that can achieve commercial operation in 2020, and obtains the full PTCs, 

and a wind project that achieves commercial operation with no PTCs. The wind project scenarios are 

described below and summarized in Table 1. 

                                                                 
4 Projects coming online after 2020 may still be able to qualify for the full PTC. This will require commencement of construction 
by December 31, 2016 and demonstrating to the IRS the continuous nature of work from commencement of construction 
through commercial operation, based on the relevant facts and circumstances.  
5 Version 6.2 of the RPS Calculator was used, because version 6.3 has not been made available on the CPUC’s website.  
6 RESOLVE documentation for capital cost and capacity factors used in the analysis is available here: 
http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcure
mentGeneration/irp/17/RESOLVE_CPUC_IRP_Inputs_Assumptions_2017-07-19_redline.pdf  
7 Note that while interconnection costs were assumed for these wind projects, no additional transmission costs were added for 
any of the wind projects evaluated. While transmission costs would likely be necessary for delivery of significant amounts of 
regional wind energy, the analysis is focused on isolating the relative value of the PTC. Excluding transmission costs from all 
projects evaluated allows for a comparison of the relative value of the PTC. 

http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGeneration/irp/17/RESOLVE_CPUC_IRP_Inputs_Assumptions_2017-07-19_redline.pdf
http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGeneration/irp/17/RESOLVE_CPUC_IRP_Inputs_Assumptions_2017-07-19_redline.pdf
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(1) Scenario 1 (Default RESOLVE/RPS Calculator Inputs): This scenario uses the default assumptions 

from the RPS Calculator, including updated capacity factors and capital cost assumptions from 

the RESOLVE documentation for inputs and assumptions used in the 2017 CPUC IRP. Capital 

costs reflect the simple average between Wyoming and New Mexico costs, which were sourced 

from RESOLVE inputs.  

(2) Scenario 2 (Higher Capacity Factor): Scenario 2 uses the same inputs and assumptions as 

Scenario 1, except that a higher capacity factor (52%) is used to align with the capacity factor of 

recent a wind project in New Mexico.8  

(3) Scenario 3 (Higher Capacity Factor and Cost Reductions): Scenario 3 uses the same inputs and 

assumptions as Scenario 2, except the project that comes online in 2026 has a lower capital cost 

to reflect potential technological advancements. The capital cost has been reduced from the 

2020 value by 7.7%, which is in line with the largest proportional capital cost reductions seen 

between 2020 and 2030 in the U.S. Department of Energy’s Wind Vision analysis.9 

TABLE 1: SCENARIO SUMMARY 

 
 

Commercial 
Operational 
Date (COD) 

100% PTC 
Eligible?  

Capacity 
Factor 

Capital Cost 
(2016 
$/kW) 

Other Financial 
Assumptions10 

Scenario 1:  
Default RESOLVE/RPS 

Calculator Inputs 

2020 YES 

44% 
Based on 
RESOLVE 
(July ’17) 

Consistent with 
CPUC 

documentation for 
RESOLVE and RPS 
Calculator 6.2/6.3 

2026 NO 

Scenario 2: 
 Higher Capacity 

Factor 

2020 YES 

52% 
Based on 
RESOLVE 
(July ’17) 2026 NO 

Scenario 3: 
 Higher Capacity 
Factor and Cost 

Reductions 

2020 YES 

52% 

2026 only 
reduced 

7.7% from 
2020 

RESOLVE 
value 

2026 NO 

 

 

                                                                 
8 See testimony seeking approval of PPAs for the Sagamore Wind project in New Mexico here: 
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/Regulatory%20Filings/NM-
Filings-Riley-Hill-NM-Direct.pdf 
9 See Wind Vision: A New Era for Wind Power in the United States, U.S. Department of Energy, March 12, 2015, Appendix H, 
Table H-4, available here: https://energy.gov/eere/wind/maps/wind-vision 
10 The RPS Calculator includes functionality to optimize the debt-equity ratio. Because the goal of this assessment was to isolate 
the relative value of the PTC, the debt-equity ratio for each project was held constant at 50/50. 

https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/Regulatory%20Filings/NM-Filings-Riley-Hill-NM-Direct.pdf
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/Regulatory%20Filings/NM-Filings-Riley-Hill-NM-Direct.pdf
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The relative impact on the LCOEs in each scenario were compared. Table 2 summarizes the results of the 

assessment. Figures 1 and 2 illustrate the savings that can be achieved by securing the full benefit of the 

PTC. 

TABLE 2: LEVELIZED COST OF ENERGY (2016 $/MWH) AND RELATIVE SAVINGS ACROSS 

SCENARIOS11 

COD Year 
Scenario 1:  

Default RESOLVE/RPS 
Calculator Inputs 

Scenario 2: 
 Higher Capacity 

Factor 

Scenario 3: 
 Higher Capacity 
Factor and Cost 

Reductions 

2020 $31.61 $23.27 $23.27 

2026 $56.41 $48.19 $46.07 

Delta $24.80 $24.92 $22.80 

Relative savings (%) 
due to timely 
procurement 

44% 52% 49% 

 

FIGURE 1: LEVELIZED COST OF ENERGY (2016 $/MWH) COMPARISON 

 

                                                                 
11 The delta in the LCOE in Table 2 results from comparing LCOEs, as calculated by the RPS Calculator, of the two projects in 

each scenario. The RPS Calculator calculates LCOE using the net present value of the cash flows and the net present value of the 
energy and, among various other assumptions, the LCOE is grossed up for taxes. Note that the LCOE from the RPS Calculator 
may differ from actual PPA prices.  
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FIGURE 2: LEVELIZED COST OF ENERGY BY COD FOR ALL SCENARIOS (2016 $/MWH) 

 

This analysis demonstrates that the LCOE benefits of obtaining the full PTC, in the scenarios studied, can 

be between $23-25/MWh or 44-52% lower than the LCOE of wind energy that comes online in 2026. 

While these values may not be reflective of actual, confidential PPA prices, they demonstrate the 

relative value of the PTC and the potential for lower cost wind resources that might be achieved with 

timely procurement decisions. 

To put the total approximate value of the PTC into perspective, Energy Strategies assessed the net 

present value of the PTC for 1,000 MW and 3,000 MW of regional wind. The net present value of the 

PTC for these wind projects was calculated using a discount rate of approximately 8%.12 For wind with a 

44% capacity factor, the net present value of the PTC provided to the project, over the project life, is 

$657M for 1,000 MW and $1.97B for 3,000 MW. Regional wind with a 52% capacity factor has higher 

PTC benefits. The net present value of the PTC, over the project life, for 52% capacity factor wind is 

$777M for 1,000 MW and $2.33B for 3,000 MW. Also note that the simple (undiscounted) sum of the 

PTC for 1,000 MW of regional wind with a 44% capacity factor is $990M and $1.2B for 1,000 MW of 

wind with a 52% capacity factor.  

But the value of actual PTCs received by the generation developer, and discussed above, are less than 

the total savings that can accumulate to ratepayers. The total value that can accumulate to ratepayers 

will vary depending on the specifics of the PPAs that might be signed. But if the LCOE values in this 

analysis are used as a proxy for relative and levelized PPA prices, then the total ratepayer savings 

                                                                 
12 The discount rate for the net present value is the same as the weighted average cost of capital (7.96%) that was used in 
analyzing the various wind projects studied in this analysis.  
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associated with 1,000 MW of wind that receives the full PTC over twenty-years can be estimated to be 

between $1.9 and $2.3B for the three scenarios studied here. 

 


