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“Power Through Policy: ‘Best Practices’ for Cost-Effective Distributed Wind” is a U.S. Department of Energy (DOE)-
funded project to help policy makers, utilities, advocates and consumers examine the effectiveness of distributed 
wind policies using a pro forma model. Incorporating data from the Database of State Incentives for Renewables 
and Efficiency (DSIRE), the web-based Distributed Wind Policy Comparison Tool (Policy Tool) is designed to assist 
state, local and utility officials in understanding the financial impacts that different policy options have to help 
drive down the cost of distributed wind projects.  

With only two initial inputs required, the Policy Tool allows users to adjust and test a wide range of policy-related 
variables with slider bars through a user-friendly dashboard interface. The Policy Tool is populated with a variety of 
financial variables including wind turbine costs, electricity rates, policies, and financial incentives; economic 
variables including discount and escalation rates; as well as technical variables that impact electricity production 
such as wind turbine power curves and wind speed. The Policy Tool allows users to change many of the variables, 
including the policies themselves, to gauge the expected impacts that various policy combinations could have on 
the Cost of Energy (COE), Net Present Value (NPV), Internal Rate of Return (IRR) and the Simple Payback of 
distributed wind projects ranging in size from 2.1 to 84 kilowatts (kW). 

In addition to this User Guide and tips for using the Policy Tool, the full Guidebook provides a detailed discussion of 
assumptions in the underlying pro forma model; results of several case studies explored with the Policy Tool; and 
recommended next steps for building on the Policy Tool’s initial development. 

 

Figure 1. Policy Tool’s Primary “Scenario” Tab Showing Default Results 
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Figure 2. Policy Tool’s “State” Tab Showing Assumptions and Default Results 
 

The case studies described in the Guidebook demonstrate how the Policy Tool can provide insights into “what if” 
scenarios and also allow the current status of incentives to be examined or defended when necessary. The ranking 
of distributed wind state policy and economic environments (summarized below in Figure 3 based on the Policy 
Tool’s default COE results) highlights favorable market opportunities for distributed wind growth as well as market 
conditions ripe for improvement. Best practices for distributed wind state policies are identified through an 
evaluation of their effect on improving the bottom line of project investments. 

This project was originally one of 53 awarded with funding provided in part through the American Recovery and 
Reinvestment Act (ARRA) to address market challenges identified in DOE’s “20% Wind Energy by 2030” report.1 

Project team members include eFormative Options, Pacific Northwest National Laboratory, National Renewable 
Energy Laboratory, the North Carolina Clean Energy Technology Center, and Keyes, Fox & Wiedman LLP. 

 
Acronyms and definitions are included on the Policy Tool’s Help page, in the full 2011 Guidebook at 
www.eformativeoptions.com/dwpolicytool/ and accessible through info icons.  

 
  

                                                 
1 The full report is available on the US DOE website: http://energy.gov/eere/wind/20-wind-energy-2030-increasing-wind-
energys-contribution-us-electricity-supply 
 

http://www.eformativeoptions.com/
http://www.pnnl.gov/
http://www.nrel.gov/
http://www.nrel.gov/
http://www.ncsc.ncsu.edu/
http://www.eformativeoptions.com/dwpolicytool/
http://energy.gov/eere/wind/20-wind-energy-2030-increasing-wind-energys-contribution-us-electricity-supply
http://energy.gov/eere/wind/20-wind-energy-2030-increasing-wind-energys-contribution-us-electricity-supply


Distributed Wind Policy Comparison Tool v3.1 Fall 2014 User Guide 
 

www.windpolicytool.org        3 

DISCLAIMER: This document and accompanying software were prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency thereof, nor eFormative Options LLC (EFO), 
nor the Pacific Northwest National Laboratory (PNNL), nor Battelle Memorial Institute, nor the National Renewable Energy 
Laboratory (NREL), nor the Alliance for Sustainable Energy LLC, nor the North Carolina Clean Energy Technology Center 
(NCCETC), nor North Carolina State University (NCSU), nor Keyes, Fox & Wiedman LLP, nor the Distributed Wind Energy 
Association (DWEA) nor any of their employees, makes any representation or warranty, expressed or implied, or assumes any 
legal liability or responsibility for the accuracy, completeness, reliability, suitability, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency 
thereof, or eFormative Options LLC, or Battelle Memorial Institute, or the Alliance for Sustainable Energy LLC, or North 
Carolina State University. The views and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 
 
The information presented in the Guidebook and on the Distributed Wind Policy Comparison Tool web site provides an 
unofficial overview of the impacts of financial incentives and other policies and is not directed to any specific transaction. 
While the project team has striven to make reasonable assumptions and provide the best information possible, the tool 
should not be used for making purchasing decisions, investment decisions, or tax decisions or when developing other binding 
agreements, and its results do not constitute professional tax advice or other professional financial guidance. The materials 
available at this web site are for informational purposes only and not for the purpose of providing legal advice. To ensure 
compliance with IRS Circular 230, please note (a) any discussion of federal tax issues in this presentation is not intended or 
written to be relied upon, and cannot be relied upon, by any person for the purpose of avoiding penalties that may be 
imposed on such persons under the U.S. Internal Revenue Code; and (b) as to specific information based on any transaction, 
participants should seek advice on their particular circumstances from an independent tax advisor. Please refer to the 
individual policies and incentive program web sites, web links provided via the Database of State Incentives for Renewables 
and Efficiency (DSIRE) website, to verify details of specific financial incentives or other policies.  
 
eFormative Options, PNNL, NREL, NCCETC, NCSU, Keyes, Fox & Wiedman LLP and DWEA staff disclaim all liability of any kind 
arising out of your use or misuse of the information contained or referenced in these User Instructions, the Guidebook or on 
the Distributed Wind Policy Comparison Tool web pages.  
 
Copyright 2014 eFormative Options LLC under Battelle Contracts 221480, 198137, and 184042 and DOE Award DE-EE0000503. 
Permission is granted only for personal or educational use, or for use by or on behalf of the U.S. Government. The 
unauthorized display, reproduction, sale, and/or distribution of all or portions of the content of the Distributed Wind Policy 
Comparison Tool and Guidebook are prohibited without prior written consent. 
 
Acknowledgements: This material is based upon work supported by the U.S. Department of Energy, eFormative Options, LLC, 
Pacific Northwest National Laboratory, National Renewable Energy Laboratory, and the North Carolina Clean Energy 
Technology Center under Battelle Contracts 221480, 198137, and 184042 and DOE Award Number DE-EE0000503. Current 
project team members include: Heather Rhoads-Weaver and Matthew Gagne with EFO; Alice Orrell with PNNL; and Chelsea 
Barnes with Keyes, Fox & Wiedman LLP. Past project team members include: Laurel Varnado and Amanda Vanega with KFW, 
Kurt Sahl, Alicia Healey, and Peter Asmus with EFO; Trudy Forsyth and Tony Jimenez with NREL; Annie Sznajder with DWEA; 
and Jennifer Banks, Wade Fulghum, Maureen Quinlan, and Brian Miles with NCCETC. 
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comments and support. A special thanks to the U.S. DOE for providing funding for this work, specifically to Mark Higgins, 
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Background 

The widespread adoption of distributed wind hinges on a holistic approach to policy making. In order to encourage 
sustained growth, policy makers must consider the entire spectrum of on-site wind energy development issues, 
from zoning and permitting to financial feasibility indicators. 

The Distributed Wind Policy Comparison Tool is a user-friendly, web-based financial pro forma model designed to 
assist state and local policy makers in understanding the effects of different policy options on driving down the 
costs of distributed wind. The Policy Tool and accompanying Guidebook are designed to help policy makers, 
utilities, advocates and consumers advance the market for on-site wind generation across the nation through 
improved understanding of the policies that can impact the cost of distributed wind systems. When needed, the 
Policy Tool can aid advocates and program managers in defending successful incentives. With sustained, improved 
policies in place, wind turbines sited near the point of end use are poised to ramp up to meet local demand, 
allowing distributed wind to play an important role in reaching DOE’s “20% Wind by 2030” scenario and in our 
energy future.2 

By determining how different variables impact the COE for distributed wind, the project team developed a pro 
forma model to identify “best practice” policy scenarios that most cost-effectively support distributed wind. State 
policies are evaluated based on their impact on improving the bottom line of distributed wind project investments. 
The Policy Tool is designed to allow efficient comparison of a wide variety of policy scenarios, allowing policy 
makers to easily see how their decisions impact consumer payback, while accurately estimating the relative 
advantages of different options available in their policy toolboxes. 

Using initial inputs of the state and project sector (Residential, Commercial, or Non-Taxed), the Policy Tool is 
populated with default values based on current market conditions, reasonable assumptions, and data from 
Database of State Incentives for Renewables and Efficiency (DSIRE) that has been updated as incentives and 
policies evolve. The Policy Tool provides base-case scenarios, and users may adjust numerous default values 
through a dashboard interface. Enabling adjustable inputs allows the Policy Tool to stay current and flexible as 
state policies and market conditions continue to change. The Policy Tool assumes some prior knowledge of 
distributed wind incentives and does not attempt to explain every policy covered. More background, including 
details of federal, state and local policies can be found on the DSIRE website.3 

Purpose 
The Policy Tool dashboard environment, while primarily aimed at providing an easy way to understand the 
anticipated financial outcome, allows “what if” scenarios to be evaluated quickly. This feature allows users to view 
and understand the impacts of various factors, such as retail electric rates and renewable energy credit (REC) 
prices, on specific project scenarios. Also, modeling different combinations of variables (and adjusting the variables 
themselves) allows users to see the effects that distinct policy options have on project economics and identify 
optimal combinations of policy options for distributed wind turbines.  

Designed for broad policy analysis, the Policy Tool is not a project-specific siting tool and is not capable of 
addressing all site-specific variables. The Methods and Assumptions section of the full Guidebook reviews details 
on the data inputs in the underlying pro forma model. 

  

                                                 
2 U.S. Department of Energy, Energy Efficiency and Renewable Energy. 20% Wind Energy by 2030: Increasing Wind Energy’s 
Contribution to the U.S. Electricity Supply. July 2008. www.nrel.gov/docs/fy08osti/41869.pdf  
3 The DSIRE glossary provides explanations of most policies covered. See www.dsireusa.org/glossary/ 

http://www.nrel.gov/docs/fy08osti/41869.pdf
http://www.dsireusa.org/glossary/
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Policy Tool User Instructions 
The Distributed Wind Policy Comparison Tool is designed to provide easy navigation for users. Definitions of key 
terms are provided in the Help section (lower menu). Here are some tips to aid the use of the Policy Tool: 
 

 By agreeing to the Terms and Conditions at the bottom right of the intro page, the Policy Tool will open to 
the Scenario page for users to begin.  

 On the Scenario page, users select a state and a sector/turbine. 

o A default wind resource (Mid Class 2, Low Class 3, or Mid Class 3) is assigned to each state. Wind 
resources are defined in Help under Wind Power Resource and can be adjusted on the Technical 
page. 

o Each sector is assigned a default wind turbine, shown on the Scenario page. Users can change 
these on the Technical page. 

o To examine additional turbine and tower options, the Annual Energy Production can be adjusted 
on the Technical page and installation and O&M cost assumptions can be adjusted on the Capital 
Cost page. Other adjustments may also be needed to achieve accurate results; e.g., some policies 
are based on rated capacity.  
 

 Results are shown at the lower right side of each page and will change as the user changes input variables. 

o The IRR rule is to accept an investment project if the opportunity cost of capital (the discount rate) 
is less than the IRR. Formally defined, the IRR is the discount rate at which the NPV equals zero. If 
the discount rate is less than the IRR, the project has a positive NPV. If the discount rate is greater 
than the IRR, the project has a negative NPV. The IRR is calculated with an iterative process. If the 
IRR cannot be solved, the Policy Tool will return the message “Not Applicable,” such as if there is a 
negative cash flow after Year 0. In addition, this message may be received if the user has increased 
a rebate or grant variable to such a large amount that cash flows in Year 0 are positive and not 
negative. If there is a positive cash flow in Year 0 (i.e., there is no investment), there is no IRR. This 
is true for the Simple Payback as well. A value of “Not Applicable” will be returned if there is a 
positive cash flow in Year 0. 

o The COE calculation takes into account equipment and installation costs, taxes, operations and 
maintenance costs, the project’s annual energy production, rebates, grants, income tax credits and 
deductions, and the tax shield effect of depreciation and loan interest payments. 

 

 Variables can be changed by navigating through the pages: Capital Cost, Financial, Federal, State, and 
Technical. 

o On each of these pages, users can see the default variables automatically applied by the Policy 
Tool. Use the slider or type in a new value to change to a custom input. To restore the results to 
reflect the default values, click the Reset button in the lower menu. This resets all variables in the 
tool and returns the user to the Scenario page.  

o For all options under the State page, select the State Policies & Inputs, Tax Incentives, or Rebates & 
Incentives sub-pages. On the State Policies & Inputs sub-page, users have the option of either FIT 
or Net Metering project types. The tool will dynamically show the options for whichever one is 
selected. Under the Rebates & Incentives sub-page, the Capital Cost Rebate for Massachusetts will 
only be visible if Massachusetts is the state chosen. 

o Many state capital cost rebates are not available for all customers in the state (i.e., ratepayer-
funded programs in investor-owned utility (IOU) service territories are not usually available to 
public utility customers); however, the pro forma model assumes that rebates are statewide 
(described in Section 3 of the Policy Tool’s full Guidebook). 
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o A variety of state capital cost rebate variables are provided in the Policy Tool due to slightly 
different policy designs. More discussion about the differences in policy design is included below. 

 The About page provides background about the project and the pro forma assumptions. The Help page 
provides user tips, definitions, and information about the wind power resources. 

 

More Tips for Using the Policy Tool 

 How to explore: For example, to examine the question: “What if a distributed wind carve-out is added to 
the state’s renewable portfolio standard (RPS)?” users can increase the REC value comparable to that for a 
state that has a solar carve-outs and Solar-RECS (S-RECs), such as Massachusetts or New Jersey. A sample 
range to explore might be $0.05/kWh to $0.50/kWh. (See Definitions under Help and the Input 
Assumptions section of the full Guidebook for more information on RPS policies and RECs).   

 Print: Clicking on the Policy Tool’s Print button in the lower menu will launch the user computer’s print 
window. The current screenshot can now be printed.  

 Reset: Clicking the Policy Tool’s Reset button in the lower menu restores all default values and returns the 
user to the Scenario page.  

Policy Design and State Variables 

Each state designs its incentive program differently. Some are upfront rebates based on system capacity, while 
others are based on estimated system production. Some incentive payments are based on flat rates (i.e., a certain 
$/kW installed or $/kWh estimated to be produced) and some are based on incremental rates (i.e., a certain $ 
amount for the first 20 kW and then a different $ amount or percentage beyond that). Other programs are 
performance-based incentives (PBIs) paid out over time based on actual, rather than estimated, system 
production. Increasingly, states are using a hybrid design, combining an upfront payment with a PBI. 
 
For these reasons, the State pages of the Policy Tool include many variables in order to capture all of these policy 
design differences. The Policy Tool accounts for various designs as follows:  

 PBI Rate (Rebate or Grant) ($/kWh): The rates for PBIs paid as rebates. 

 PBI Rate (Production-based) ($/kWh): The rates for actual PBIs that are paid over time. 

 Capital Cost Rebate - Flat Rate ($): Flat rate rebates that are paid based on system capacity (i.e., $/kW). 

 Capital Cost Rebate - Incremental Rates ($): Incremental rate rebates that are paid based on system 
capacity (i.e., $/kW up to X kW and then another $/kW rate above X kW), such as Delaware’s Green Energy 
Program. 

 Capital Cost Rebate - Flat Production Based Rate ($): Flat rate rebates that are paid based on a system’s 
estimated production (i.e., $/kWh). 

 Capital Cost Rebate - Incremental Production Based Rate ($): Incremental rate rebates paid based on a 
system’s estimated production (i.e., $/kWh for first X kWh and then another $/kWh rate above X kWh). 
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Wind Turbines and Related Information Included in Policy Tool 

Table 1. Wind Turbine Technical Information 

Turbine

Nominal 

Capacity 

(kW)

Rated 

Capacity at 

11 m/s 

(kW)

Hub Height 

(m)

Rotor 

Diameter 

(m)

Number 

of Blades Tower Type

Power Curve 

Source*

Cut-in 

Wind 

Speed 

(m/s)

Annual Production 

Class 2 Wind 

Resource (kWh)**

Installation 

Cost***

Interconnection 

Cost***

Permitting 

Cost***

Total Installed 

Cost

Xzeres 

Skystream
2.4 2.1 14 3.7 3

45 ft freestanding 

monopole
SWCC 3.5 1,532 $18,900 $300 $300 $19,500

Xzeres 

Skystream
2.4 2.1 22 3.7 3

 70 ft freestanding 

monopole
SWCC 3.5 2,405 $24,700 $300 $500 $25,500

Kestrel 

e400nb 
3.5 2.5 18 4.0 3

 60 ft freestanding 

monopole
SWCC 4.0 2,173 $17,000 $300 $500 $17,800

Kingspan KW6 6.1 5.2 25 5.5 3
 82 ft freestanding 

monopole
SWCC 3.6 7,136 $44,000 $300 $500 $44,800

Endurance 

S-343
5 5.4 31 6.4 3

 100 ft guyed 

monopole
SWCC 3.6 8,838 $48,000 $300 $800 $49,100

Bergey 

Excel 6 
6 5.5 31 6.2 3

100 ft freestanding 

lattice
SWCC 2.5 9,384 $53,900 $300 $800 $55,000

Bergey 

EXCEL 
10 8.9 31 7.0 3

 100 ft freestanding 

lattice
SWCC 2.5 13,181 $63,900 $300 $800 $65,000

Bergey 

EXCEL 
10 8.9 49 7.0 3  160 ft guyed lattice SWCC 2.5 18,850 $72,000 $300 $1,500 $73,800

Osiris 10 10 9.8 43 9.7 3
140 ft freestanding 

lattice
Intertek 3.0 26,812 $98,200 $300 $1,500 $100,000

Jacobs 

31-20
20 12 31 9.5 3

 100 ft freestanding 

lattice
Intertek 4.5 15,873 $100,000 $700 $800 $101,500

Jacobs 

31-20
20 12 49 9.5 3

 160 ft freestanding 

lattice
Intertek 4.5 23,813 $130,000 $700 $1,500 $132,200

Endurance 

E3120 
50 57 31 19 3

 100 ft freestanding 

monopole
SWCC 3.5 110,777 $342,500 $1,500 $1,000 $345,000

Endurance 

E3120 
50 57 44 19 3

 144 ft freestanding 

lattice
SWCC 3.5 139,706 $322,000 $1,500 $1,500 $325,000

Northwind 

100-21
100 78 37 21 3

 121 ft freestanding 

monopole

NPS - DNV 

certified
3.5 159,236 $547,500 $1,500 $1,000 $550,000

Northwind 

100-24
100 84 49 24 3

 160 ft freestanding 

lattice
NPS 3.0 215,641 $547,500 $1,500 $1,500 $550,500

 
*Power curves from Small Wind Certification Council, Intertek, DNV and NREL typically have lower values than manufacturer-provided curves. 
**Based on Low-Class 2 Wind Speeds and supplied power curves. Energy production values given in table may vary from those used in Guidebook’s case studies because updated power curves 
were provided by some manufacturers. 
***Cost estimates provided by suppliers as of mid-2014 for grid-connected models including inverters, controllers and shipping in the contiguous U.S., pre-tax. Interconnection and permitting 
costs are assumed. Note: for U.S. Virgin Islands, Puerto Rico, Hawaii and Alaska, Policy Tool users should consider adding a premium to the default installed cost as a custom value. 
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Key Assumptions  
Turbines and Market Sectors 
The Policy Tool is pre-populated with ten specific wind turbine models at varying hub heights for a total of 15 
turbine and tower options, which were selected based on their U.S. market share and completion of or progress 
toward hardware certification.4 Specifications are based on manufacturer documentation and standards. The 
market sectors included are residential, commercial, and non-taxed (such as non-profits, local governments, and 
schools).  On the Policy Tool’s Scenario page, four default turbine/tower combinations are provided to allow users 
to choose according to market sector. The defaults provided for each sector are: 

 Residential: 2.1-kW Xzeres Skystream 3.7 - 70 ft. freestanding monopole 

 Residential/Farm: 8.9-kW Bergey Excel on 160-ft. guyed lattice tower 

 Non-Taxed: 84-kW Northern Power 100-24 on 160-ft. freestanding lattice tower  

 Commercial:  57-kW Endurance E3120 on 144-ft. free-standing lattice tower  
 

Regulatory Policy 
Net Metering and Avoided Cost 
The Policy Tool default for net metering is “yes” only if the policy is consistently offered by all of the rural electric 
cooperatives (“co-ops”), municipal and public utilities, and IOUs operating in that state with the full retail value 
carried over for at least a year. Table 2 provides details on each state’s net metering policy as of Fall 2014. 

In states with net metering, the Policy Tool assumes that energy consumed on-site replaces electricity that would 
have been purchased at the retail rate, and that the value of net metering is the full state average retail rate as 
follows: [(Electric Retail Rate) x (kWh Consumed On-Site)] + [(Avoided Cost Rate) x (kWh Not Consumed On-Site)] = Utility Bill Savings. 

However, some utilities charge customers increasing block rates, such as Southern California Edison, in which wind 
generation saves the most expensive electricity first.  

The average retail electricity rates for each state are from the Energy Information Administration (EIA) website 
(June 2014 data), shown below in Table 3.5 The non-taxed sector rate is assumed to be the same as the commercial 
sector rate. For states without net metering, or for which net metering policies only apply to certain utilities or 
without annual rollover, the Policy Tool assumes that the electricity generated would only receive the avoided-cost 
rate, estimated at 41% of retail value.6 The project team made this assumption because often, when net metering 
or utility-specific interconnection options are not available, distributed wind system production does not 
necessarily match up closely with a customer’s load profile, and any excess would be valued at avoided cost.  

However, depending on several factors (especially the generation-to-load ratio and the seasonal and diurnal wind 
resource compared to on-site consumption), even without net metering policies in place, typically 40% to 80% of 
distributed wind generation can be used to offset retail consumption, with the remaining balance sold at avoided 
cost. To change the Policy Tool’s avoided cost assumption, users can adjust the estimated percentage of energy 
that is consumed on-site on the State tab and value that energy at the retail rate.  

The Policy Tool’s net metering default setting assumes that 100% of generation is consumed on-site. Users are able 
to adjust a “percent consumed on-site” input value to see what effect it has on the COE if the net-metered system 
is oversized. This allows annual net excess generation (NEG) (the percent not consumed on-site by the end of a 12-
month period) to be valued at the assumed avoided cost rate. The Policy Tool does not account for utility block 
rates or differences in how utilities compensate customers for NEG. 

                                                 
4 www.smallwindcertification.org and www.intertek.com/wind/small/directory/  
5  www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_06_a 
6 The project team determined 41% to be a best estimate based on an average of available avoided cost rates found in each 
U.S. region. 

http://www.smallwindcertification.org/
http://www.intertek.com/wind/small/directory/
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Table 2. Net Metering Policies as of August 2014 

State 
Applicable 

to IOUs 

Applicable 
to  

Co-ops*  

Applicable 
to Public 

Utilities**  

Applicable system 
capacity limits*** 

Full retail 
carried 

over for at 
least a year 

Aggregated 
Metering 

Default 
in 

Policy 
Tool 

Alabama N N N n/a n/a n/a NO 
Alaska Some Some Some 25 kW N n/a NO 
Arizona Y Y N No Limit Y n/a NO 
Arkansas Y Y N Varies (25 kW-300 kW)  Some n/a NO 
California Y Y Y 1 MW Y Some YES 

Colorado Y Y Some 
Varies (10-25 kW; 120% 

of avg annual  load) 
Some 

Allowed for 
IOUs 

NO 

Connecticut Y n/a N Varies (2-3 MW) Some Allowed NO 
Delaware Y Y Y Varies (25 kW-2 MW) Y Allowed YES 
D.C. Y n/a n/a 1 MW Y n/a YES 
Florida Y N N 2 MW Some Prohibited NO 
Georgia Y Y Y Varies (10-100 kW) N n/a NO 

Hawaii Y Y n/a 
Varies (KIUC 50 kW; 

HECO 100 kW) 
Y n/a YES 

Idaho N N N Varies (25-100 kW) N n/a NO 
Illinois Y N N 2 MW Some n/a NO 
Indiana Y N N 1 MW Some n/a NO 
Iowa Y N N 500 kW Some n/a NO 
Kansas Y N N Varies (25-200 kW) No n/a NO 
Kentucky Y Y N 30 kW Some n/a NO 
Louisiana Y Y Y Varies (25-300 kW) Y n/a YES 
Maine Y Y Y Varies (100-660 kW)  Y Allowed YES 
Maryland Y Y Y 2 MW Y Some YES 
Massachusetts Y n/a N Varies (60 kW- 10 MW)  N Some NO 
Michigan Y Some N 150 kW N n/a NO 

Minnesota Y Y Y 40 kW - 1 MW Y 
Allowed for 

IOUs 
YES 

Mississippi N N N n/a n/a n/a NO 
Missouri Y Y Y 100 kW N n/a NO 

Montana Y Majority n/a 
50 kW for IOUs, 10 kW 

for co-ops 
Some n/a NO 

Nebraska Y Y Y 25 kW N n/a NO 

Nevada Y N N 
Lesser 100% of annual 

load or 1 MW 
Some 

Limited for 
IOUs 

NO 

New Hampshire Y Y Y 1 MW Y Allowed YES 
New Jersey Y Some Some No Limit Some n/a NO 
New Mexico Y Y N 80 MW N n/a NO 
New York Y N LIPA Varies (25 kW-2 MW) Some Some NO 
North Carolina Y N N 1 MW Some  n/a NO 
North Dakota Y N N 100 kW N n/a NO 
Ohio Y N N No Limit N n/a NO 
Oklahoma Y Some N 100 kW N n/a NO 
Oregon Y Y Y Varies (25 kW-2 MW) N Allowed NO 
Pennsylvania Y N N Varies (50 kW-5 MW) Some Allowed NO 
Puerto Rico n/a n/a Y Varies (25 kW-5 MW) Y n/a YES 
Rhode Island Y N n/a 5 MW N Allowed NO 
South Carolina N N N Varies (20-100 kW) Some n/a NO 
South Dakota N N N n/a n/a n/a NO 
Tennessee N N N n/a n/a n/a NO 
Texas Some N Some  Varies (20 kW-10 MW) N n/a NO 
USVI n/a n/a Y Varies (20-500 kW) Y n/a YES 
Utah Y Y N  Varies (25 kW-2 MW) N Allowed NO 
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State 
Applicable 

to IOUs 

Applicable 
to  

Co-ops*  

Applicable 
to Public 

Utilities**  

Applicable system 
capacity limits*** 

Full retail 
carried 

over for at 
least a year 

Aggregated 
Metering 

Default 
in 

Policy 
Tool 

Vermont Y Y Y Varies (0.5-2.2 MW) Y Allowed YES 
Virginia Y Y N Varies (20-500 kW) Some n/a NO 
Washington Y Y Y 100 kW Y Allowed YES 
West Virginia Y Y Y Varies (25 kW-2 MW) Y Allowed YES 
Wisconsin Y N Y Varies (20-100 kW) Some n/a NO 
Wyoming Y Y N 25 kW Some n/a NO 

 

* Some states do not have rural electric cooperatives. EIA: Table 10. Class of Ownership, Number of Consumers, Sales, 
Revenue, and Average Retail Price by State and Utility: All Sectors, 2011. www.eia.gov/electricity/sales_revenue_price/pdf/ 
table10.pdf. Accessed 9/19/2014.   
** Some states do not have publicly-owned (municipal) utilities or Public Utility Districts. Ibid.  
***The Policy Tool does not take into account states’ net metering system size limits shown, only whether the policy is 
considered to be statewide with annual rollover. For example, Hawaii, Minnesota, Montana, Nebraska, Oregon, and West 
Virginia have system size limits that are below 100 kW for net metering, at least for certain utility types.   

Zoning 
Similar to other land uses, a county may choose to identify which zones or regions within the county that wind 
energy generation facilities are allowed. Wind turbines should be sited in locations that provide access to a good 
quality wind resource, which are typically found in open areas away from buildings or other obstructions. 

The Policy Tool provides a default zoning and permitting cost of $500–$1,500, depending on the turbine choice 
and tower height. As with interconnection, zoning and permitting costs are highly variable depending on the 
location and are not easily determined. Policy Tool users can change the assumed fee and see the impact of 
streamlining the permitting process. Based on research and conversations with installers in various regions of the 
U.S., predominantly rural states have substantially lower permitting costs than those with large urban centers (for 
example, fees in Montana and Idaho are much lower than in Washington). Although California has led the way in 
funding distributed wind incentives, permitting requirements of many local jurisdictions remain a market barrier. 
However, San Bernardino, Kern, and Solano Counties have passed favorable zoning regulations. Permitting fees for 
small wind turbines in California alone range from $0–$10,000.7 

Market Factors 
Financing 
The default choice for project financing is 100% upfront equity investment, but the Policy Tool also allows users to 
model partial financing options. The following options are perhaps the most likely: 

 All cash/equity purchase 

 A standard 30-year, fixed-rate home mortgage loan, or more likely, a 15-year, home equity line of credit 
(assumed possible for residential turbines only) 

 A low-interest loan offered by (or subsidized by) a state program 

 A lease offered by a third-party 

Escalation Rates  
The project team used the EIA’s Annual Energy Outlook 2010 projections8 to calculate a 20-year (2010–2030) 
average gross domestic product (GDP) chain-type price index (1.018). This index was applied to the Policy Tool as 
an escalation rate on O&M costs and electricity prices. Electricity prices are also multiplied by a national electricity 
price escalation index rate (1.004 for residential, 1.003 for commercial and non-taxed) based on the EIA’s Annual 
Energy Outlook 2010 projections. For example, this means that the Policy Tool predicts that O&M costs will 

                                                 
7 http://cwec.ucdavis.edu/smallwindreports/documents/CWEC-2009-02-Permitting_Fees.pdf  
8 www.eia.doe.gov/oiaf/aeo/pdf/0383(2010).pdf 

http://www.eia.gov/electricity/sales_revenue_price/pdf/table10.pdf
http://www.eia.gov/electricity/sales_revenue_price/pdf/table10.pdf
http://cwec.ucdavis.edu/smallwindreports/documents/CWEC-2009-02-Permitting_Fees.pdf
http://www.eia.doe.gov/oiaf/aeo/pdf/0383(2010).pdf
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increase 1.8% each year and electricity prices will increase 2.2% each year for the residential sector. Users may 
change these escalation rates if they wish to model other scenarios, as shown in the sensitivity analysis in 
Appendix D of the full Guidebook. 

Discount Rates 
Discount rates are used to relate present and future dollars, as the rates at which future values are diminished to 
account for the time value of money. Discount rate assumptions vary because different companies and individuals 
have different expectations of how capital can grow over time. Based on a review of discount rates used in other 
policy tools,9 discussions with project advisors, and a sensitivity analysis (described in Appendix D of the full 
Guidebook), the project team used the following average rates from the Federal Reserve historical numbers 
database to serve as the Policy Tool’s default discount rates:10  

 Residential = 6% based on the 20-year Treasury Bill average rate for 1993–200911  

 Commercial = 7% based on the prime average rate for 1990–2009  

 Non-taxed = 5% based on the 20-year municipal bond (mixed quality) average rate for 1990–2009 

State-Specific Issues 
Alaska: Because shipping and other installation costs are often much higher for small wind projects in Alaska than 
in the Lower 48, Policy Tool users should consider adding a premium of 150-300% to the default installed cost as a 
custom value. 

California: California’s SGIP program provides an upfront payment for systems up to 30 kW, and a hybrid upfront 
and PBI incentive for systems over 30 kW. The Policy Tool is programmed to apply the correct default rebate value, 
depending on turbine size. Furthermore, the SGIP is a rate-payer funded program and available only to customers 
of the utilities that pay to support the programs (San Diego Gas & Electric, Pacific Gas & Electric, Southern 
California Edison, or Southern California Gas), but the Policy Tool assumes that the program is available statewide. 
California also has a variable-rate FIT that is not included in the default values so must be entered by the user. 

Delaware: The state’s utilities are responsible for implementing the Green Energy Program. The default values 
included within the Policy Tool are those for Delmarva Power & Light (the state’s only IOU). The Delmarva Power 
Green Energy Fund, established by state law and supported by ratepayers, funds the program.  

Hawaii: In Hawaii, the state’s FIT queue has been stalled and the program is under review by the PUC; therefore, 
the Policy Tool defaults currently do not include the Hawaii FIT. Hawaii’s net metering policy is considered to be 
statewide with the Policy Tool default for net metering as “yes” even though the policy is effectively halted in 
some areas of the state and high-cost, time consuming interconnection studies are often required. Kauai Island 
Utility Cooperative has a system capacity limit of 50 kW, which is not taken into account in the Policy Tool. The 
Policy Tool also assumes that system owners are eligible for the state’s renewable energy tax credit. In addition, 
because shipping, interconnection, permitting and other installation costs are often higher for small wind projects 
in Hawaii than in the continental U.S., Policy Tool users should consider adding a premium of 20-200% to the 
default installed cost as a custom value. 

Indiana: REC ownership is not addressed in Indiana’s net metering policy, so the Policy Tool assumes the wind 
energy system owner owns the RECs produced. 

Iowa: In Iowa, the state PTC is oversubscribed and is currently not included as a Policy Tool default.  

                                                 
9 Lawrence Berkeley National Laboratory Policy Tool (2004): Residential = 8% break-even rate, 5.5% discount rate; ICF Policy 
Tool (2008): commercial = prime + 2% = 7%, community = 8.25% = prime + 3.25%, residential = 8% (residential was not 
included in final report), public facilities = 4.90% = 20-year AAA-rate tax-exempt insured municipal bonds in June 2008. 
10 www.federalreserve.gov/releases/h15/data.htm#top 
11 The project team used historical averages, but in today’s economy, many individuals may assume lower discount rates. One 
project advisor uses a discount rate of 1.5% to avoid indicating that distributed wind turbines are less financially attractive. 

http://www.federalreserve.gov/releases/h15/data.htm#top
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Maine: Maine’s Community-Based Renewable Energy Program provides eligible projects the option of selecting a 
long-term contract with a fixed maximum payment of $0.10/kWh or a REC multiplier. The Policy Tool assumes that 
commercial and non-taxed wind energy system owners can sell RECs and receive the state rebate, but cannot 
receive the $0.10/kWh payment. Given the petition and application process, the Policy Tool assumes that the 
residential sector is ineligible.  

Maryland: To receive Maryland’s PTC, a wind energy system owner must be eligible for a minimum credit amount 
of $1,000. The Policy Tool does not include this minimum requirement and therefore does not make this 
distinction. In reality, most of the residential sector wind turbines included in the Policy Tool are probably ineligible 
for this credit because they fail to meet the minimum amount.  

Massachusetts: The Commonwealth Wind Incentive Program – Micro Wind Initiative is determined by a formula 
that is hard-coded and calculated directly in the Policy Tool. Ninety percent of the rebate is paid upfront based on 
expected performance, and the remaining 10% is paid after 1 year of actual production. The Policy Tool assumes it 
is all paid up front. The initiative supports turbines 1 kW to 99 kW; 100-kW turbines are not eligible for this rebate, 
but they are eligible for a grant under a separate program that is not included in the Policy Tool. Furthermore, the 
Commonwealth Wind Incentive Program – Micro Wind Initiative is funded by the Renewable Energy Trust. Not all 
utilities in the state contribute to the fund. Projects must be served by one of the IOUs: Fitchburg Gas and Electric 
Light (Unitil), Massachusetts Electric (National Grid), Nantucket Electric (National Grid), NSTAR Electric, or Western 
Massachusetts Electric. In addition, certain Municipal Light Plant departments have opted to pay into the 
Renewable Energy Trust, and their customers are eligible for the rebates. These include Ashburnham, Holden, 
Holyoke, Russell, and Templeton.12 Only the residential sector is eligible for Massachusetts’s sales tax exemption. 
The Community-Scale Wind Initiative program is not included in the Tool because it is a competitive grant 
program, not available to all eligible applicants. 

Minnesota: Minnesota’s state net metering policy applies to all IOUs, municipal utilities, and electric cooperatives. 
The Policy Tool default for net metering in the state is “yes,” although systems over 40 kW do not receive the full 
retail rate for excess generation.  

Montana: Montana’s state net metering policy only applies to IOUs, so the Policy Tool assumes statewide net 
metering is not available in Montana even though most cooperatives have also adopted net metering. The Policy 
Tool does not take into account system capacity limits for net metering, which for most cooperatives is 10 kW. 

Nebraska: Nebraska’s sales tax exemption for wind energy systems only applies to community wind projects or 
other large systems and is therefore not included in the default assumptions in the Policy Tool.  

Nevada: If a wind energy system owner receives a state rebate from the NV Energy program, ownership of the 
system’s RECs transfers to NV Energy. Therefore, the default assumes no REC sales. 

New Mexico: The default assumptions for New Mexico are no statewide net metering and no REC sales. However, 
all utilities subject to New Mexico Public Regulation Commission jurisdiction – all IOUs and electric co-operatives – 
are required to offer net metering. The state has several municipal utilities not regulated by the commission, which 
are exempt. Wind energy system owners who net meter cannot sell their RECs because the utility owns any RECs 
associated with net metering.  

New York: New York’s rebate is determined by incremental rates based on estimated kWh production. Only 
certain turbines are eligible to receive New York’s rebate, but the Policy Tool assumes that all turbine options 
provided are eligible. NYSERDA retains ownership of the RECs produced in the program; REC sales are not included 
in the default settings for New York. NYSERDA funds the program with an RPS surcharge; only customers of 
electricity distribution utilities that collect the RPS surcharge (including Central Hudson Gas & Electric, 
Consolidated Edison Company of NY, NY State Electric & Gas, National Grid, Orange and Rockland Utilities, and 
Rochester Gas & Electric) are eligible for program incentives. The Policy Tool assumes that it is a statewide rebate. 

                                                 
12 Commonwealth Wind Program. www.masscec.com/index.cfm/page/Municipal-Lighting-Plant-
Communities/cdid/11387/pid/11163. Accessed 6/6/2011. 

http://www.masscec.com/index.cfm/page/Municipal-Lighting-Plant-Communities/cdid/11387/pid/11163
http://www.masscec.com/index.cfm/page/Municipal-Lighting-Plant-Communities/cdid/11387/pid/11163
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Oregon: Oregon’s maximum residential energy tax credit for wind energy systems is $1,500 a year for 4 years, for a 
total of $6,000. If a wind energy system owner receives a state rebate, the state owns a portion of the system’s 
RECs. For this reason, REC sales are not included in the default settings for Oregon. Only certain turbines are 
eligible to receive Oregon’s rebates, but the Policy Tool assumes that all turbine options provided are eligible. In 
addition, Oregon has established separate net-metering programs for the state’s primary IOUs (PGE and 
PacifiCorp) and for its public utilities with different maximum system capacity limits and different compensation 
rates for excess generation. System capacity limits for customers of PGE and PacifiCorp customers are 2 MW for 
non-residential and 25 kW for residential; for customers of municipal utilities, cooperatives, and public utility 
districts, the system capacity limit is 25 kW. IOUs must compensate customers for NEG at the retail rate, but other 
utility policies vary. The default for Oregon’s net metering law is “no.” 

Puerto Rico:  Because shipping and other installation costs are often higher for small wind projects in Puerto Rico 
than in the continental U.S., Policy Tool users should consider adding a premium of 30-200% to the default 
installed cost as a custom value.    Puerto Rico is assumed to have statewide net metering, but systems are limited 
to 25 kW or less for residential customers, and the Policy Tool does not take this limit into account.  Whether or 
not businesses in U.S. territories pay Federal taxes is dependent on many issues.  The Tool assumes that a Puerto 
Rico business project would be structured in such a way that it would pay Federal taxes and therefore be eligible 
for the Federal ITC.  The Tool assumes residential customers in Puerto Rico do not pay Federal taxes and therefore 
are not eligible for the Federal Residential Renewable Energy Tax Credit. 

U.S. Virgin Islands (USVI):  Because shipping and other installation costs are often higher for small wind projects in 
USVI than in the continental U.S., Policy Tool users should consider adding a premium of 30-200% to the default 
installed cost as a custom value.  USVI is assumed to have statewide net metering, but systems are limited to 20 
kW or less for residential customers and the Policy Tool does not take this limit into account. Whether or not 
businesses in U.S. territories pay Federal taxes is dependent on many issues. The Tool assumes that a USVI 
business project would be structured in such a way that it would pay Federal taxes and therefore be eligible for the 
Federal ITC. The Tool assumes residential customers in USVI do not pay Federal taxes and therefore are not eligible 
for the Federal Residential Renewable Energy Tax Credit. A FIT was enacted in USVI and is expected to be available 
soon, but the terms and value of the tariff are still being finalized, so it is not included in v 3.1 of the Tool.  

Vermont: In Vermont, the state rebate program has expired. A wind energy system owner can still receive the 
Vermont Standard Offer PBI (the state’s FIT), but the  FIT is not included in the Policy Tool because contracts have 
varying prices and are selected through an RFP process.  

Washington: The state’s business and occupation tax is not included in data on state income tax rates from the 
Federation of Tax Administrators used in the Policy Tool’s default assumptions and was not taken into account for 
the case studies in the full Guidebook.  

Ranking of States 
As an update of the baseline case study, the project team ranked all of the states based on their policies and 
incentives (with the Policy Tool’s default settings) as of Fall 2014. The COE results for each sector are shown below 
in Figure 3.  It is important to note that this ranking exercise is a moving target and state incentives are often in the 
process of change. Any programs that are put on hold pending program revisions or additional funding would 
effectively move to the bottom of the ranking, and incentive levels expected to increase are not reflected.  

Also, this ranking does not take into account all market factors. For example, although modeling Oregon’s rebates 
and sales tax exemption effectively result in the lowest COE in the nation for the residential and non-taxed sectors, 
distributed wind projects continue to face challenges there. The permitting process is costly and complex, and the 
Energy Trust of Oregon’s rebates are limited to customers of IOUs. In addition, even though Hawaii, the Virgin 
Islands, and Puerto Rico have high COEs, distributed wind projects in those locations would replace even higher 
electric retail rates, and therefore also have strong IRRs.  
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Figure 3. Average COE results of base case scenarios as of Fall 2014 ($/kWh) 
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Table 3. Average Retail Electricity Prices and Estimated REC Values by State, June 2014 

 

Table 4. Average Wind Speed by Wind Class, Based on 0.3 Shear Factor 

Hub Height Low Class 2 Mid Class 2 Low Class 3 Mid Class 3 Low Class 4 

20 m (66 ft) 4.5 m/s 5.1 m/s 5.6 m/s 5.9 m/s 6.8 m/s 

30 m (98 ft) 4.9 m/s 5.5 m/s 6.0 m/s 6.4 m/s 7.4 m/s 

40 m (131 ft) 5.2 m/s 5.9 m/s 6.4 m/s 6.9 m/s 7.9 m/s 

50 m (164 ft) 5.5 m/s 6.2 m/s 6.8 m/s 7.2 m/s 8.3 m/s 

80 m (262 ft) 5.8 m/s 6.5 m/s 7.1 m/s 7.6 m/s 8.7 m/s 
 

Note: This shear is typical for areas with medium surface roughness; shear at actual sites varies from 0.1–0.6  

Default Wind Resource Values Used in Tool 

Mid Class 2: Alaska, Alabama, Arkansas, Arizona, California, Connecticut, DC, Delaware, Florida, Georgia, Hawaii*, 
Idaho, Illinois, Indiana, Kentucky, Louisiana, Massachusetts, Maryland, Maine, Michigan, Missouri, Mississippi, 
North Carolina, New Hampshire, New Jersey, Nevada, New York, Ohio, Oregon, Pennsylvania, Puerto Rico*, Rhode 
Island, South Carolina, Tennessee, Utah, USVI*,  Virginia, Vermont, Washington, Wisconsin, and West Virginia. 
*Policy Tool users should consider adjustments to represent typical wind resources, especially for islands. 

Low Class 3: Colorado, Iowa, Minnesota, New Mexico, Oklahoma, and Wyoming. 

Mid Class 3: Kansas, Montana, North Dakota, Nebraska, South Dakota, and Texas. 

For More Information: www.windpolicytool.org and en.openei.org/wiki/Small_Wind_Guidebook 

State/Territory  Residential Commercial Estimated State/Territory  Residential Commercial Estimated

(Cents/kWh) Electricity Electricity REC Value (Cents/kWh) Electricity Electricity REC Value

Alabama 11.9             11.0              0.1               11.1             Nebraska 11.5             9.1                0.1               9.2               

Alaska 20.3             17.8              0.1               17.9             Nevada 12.8             9.4                0.1               9.6               

Arizona 12.4             10.7              0.1               10.8             New Hampshire 18.0             14.2              5.4               19.6             

Arkansas 10.1             8.4                0.1               8.5               New Jersey 15.9             13.6              1.5               15.1             

California 16.9             16.8              0.1               17.0             New Mexico 13.1             10.9              0.1               11.0             

Colorado 13.1             11.2              0.1               11.3             New York 20.9             16.4              3.5               19.9             

Connecticut 20.2             15.4              5.1               20.5             North Carolina 11.4             8.9                0.1               9.0               

D.C. 13.3             12.1              0.2               12.2             North Dakota 11.6             9.6                0.1               9.7               

Delaware 14.1             10.5              1.4               11.8             Ohio 13.5             9.9                1.1               11.1             

Florida 12.1             9.9                0.1               10.0             Oklahoma 10.4             8.5                0.1               8.6               

Georgia 12.5             10.6              0.1               10.7             Oregon 10.7             8.7                0.1               8.9               

Hawaii 38.7             35.3              0.1               35.4             Pennsylvania 13.9             9.5                1.5               11.0             

Idaho 10.4             8.1                0.1               8.2               Puerto Rico 28.0             26.5              0.1               26.6             

Illinois 16.4             13.1              0.1               13.2             Rhode Island 16.5             13.2              5.8               19.0             

Indiana 11.5             9.7                1.0               10.7             South Carolina 12.5             10.3              0.1               10.4             

Iowa 12.3             9.2                0.1               9.3               South Dakota 11.5             9.1                0.1               9.2               

Kansas 12.6             10.2              0.1               10.3             Tennessee 10.9             10.8              0.1               10.9             

Kentucky 10.4             9.4                1.0               10.4             Texas 12.1             8.1                0.1               8.2               

Louisiana 10.0             9.3                0.1               9.4               Utah 11.2             9.5                0.1               9.6               

Maine 15.4             12.3              0.3               12.6             Vermont 18.1             14.9              0.1               15.0             

Maryland 13.7             11.2              1.5               12.7             Virgin Islands 49.3             41.5              0.1               41.6             

Massachusetts 16.6             14.3              5.9               20.2             Virginia 11.7             8.1                1.0               9.1               

Michigan 14.9             11.2              0.1               11.3             Washington 8.8               7.6                0.1               7.8               

Minnesota 12.8             10.3              0.1               10.4             West Virginia 9.6               7.9                1.0               8.8               

Mississippi 11.7             10.9              0.1               11.0             Wisconsin 14.6             11.4              0.1               11.5             

Missouri 12.4             10.2              0.1               10.3             Wyoming 11.2             9.2                0.1               9.3               

Montana 10.7             9.6                0.1               9.7               U.S. Average 14.7             12.2              0.8               13.0             

Combined Combined

Commercial Commercial

http://www.windpolicytool.org/
http://en.openei.org/wiki/Small_Wind_Guidebook

