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Abstract: The development of wind farms in the U.S. has exploded over the 
past 20 years. Federal and state level incentives, state-mandated Renewable 
Portfolio Standards (RPS), and property tax abatements are some of the 
factors that have helped fuel this significant growth. As the incentives and 
property tax abatements begin to expire, wind farm property owners are 
increasingly seeking the assistance of appraisers experienced in the power 
generation industry and knowledgeable in the intricacies of valuing a wind 
farm for ad valorem tax purposes. The following discussion provides history 
and background information and outlines key factors an appraiser should be 
intimately familiar with and thoroughly consider in the income approach to 
value when appraising a wind farm for ad valorem tax purposes.

Background and History

Wind turbines harness the kinetic energy of the wind, converting it to mechanical energy, which turns an electric generator 
to create electrical energy. Of the two different types of wind turbines—vertical axis turbines and horizontal axis turbines—
horizontal axis turbines are the most commonly employed in the wind power generation industry. The typical components of a 
horizontal axis turbine consist of the blades, a drive train, and a tower.  

The detailed components are illustrated in the 
figure below.

Humans have harnessed wind energy for 
thousands of years. Small wind turbines have 
long been used to pump water from wells, grind 
grain, and power sawmills. As early as the late 
1800s, people began to use wind energy and 
generators in their homes. However, the 1930s’ 
expansion of transmission lines into rural areas 
made electricity more widely accessible, leading 
to a decrease in the number of wind turbines 
used to power homes. Oil price increases in 
the 1970s renewed the interest in wind power, 
fueling research and development of more 
advanced technologies. By the 1980s, wind farms began to dot the landscape across the U.S., including locations such as 
California, where thousands of turbines were installed.  In 2020, total installed wind capacity in the U.S. grew to 121,985 MW,  
approximately 11% of the total U.S. generating capacity, up from just 0.2% in 1990. 

Development Incentives and Mandates

Since the 1980s, both the federal government and many state governments have used incentives to promote the development 
and use of renewable energy sources, including wind.  Federal tax credits, including the Renewable Electricity Production Tax 
Credit (PTC) and Business Energy Investment Tax Credit (ITC), have been made available to wind project developers. A qualifying 
wind farm facility can claim ITCs or PTCs, but not both.
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The ITC is a federal income tax credit, equal to 30% of the total qualified costs of a new wind farm project. Prior to 2019, the ITC 
was available to wind energy projects if construction commenced after December 31, 2016 and was reduced each year before 
eventually being phased out if construction did not commence prior to January 1, 2020. A 2019 year-end federal government 
spending bill extended the ITC expiration by one year.  The ITC incentive was further extended in 2020, through the Taxpayer 
Certainty and Disaster Tax Relief Act of 2020. This legislation extended the ITC incentive for an additional year for qualifying 
wind farm projects if the construction started prior to December 31, 2021.  No incentive is available for projects that begin 
construction in 2022. The ITC phase-
out schedule is outlined in the following 
table.

The PTC is a federal income tax credit 
that a new wind farm project, or an 
existing project that has been repowered, 
can utilize when generating energy and 
selling the energy to an unrelated party. 
PTCs are available for the 10 years 
following the date the new wind farm 
project is placed into service. The PTC 
value is inflated annually, per Internal 
Revenue Service (IRS) publications, 
and for 2021 is equal to 2.5 cents per 
kilowatt hour of electricity generated at a wind farm.  The Taxpayer Certainty and Disaster Tax Relief Act of 2020 extended the 
PTC for qualifying wind farm projects for an additional year, or through December 31, 2021.  The percentage reductions for ITCs, 
previously presented, also apply to PTCs for wind farm facilities that commenced construction in 2017 and thereafter.

Many states and individual taxing jurisdictions also offer incentives to wind farm developers. These incentives include state-
level tax credits and property tax abatements, both of which are typically applicable only for a predetermined period of time 
following development of the wind farm. To help drive the development of renewable energy sources, individual states have also 
developed state-level RPS. In general, RPS establish the minimum amount of electricity that must be generated from renewable 
energy resources, including wind farms. While each state is unique, today 30 states and Washington, D.C. have an RPS in place.  
Further, a total of eight states have adopted renewable portfolio goals, and five have adopted clean energy goals. 

The progress of a particular state’s RPS is tracked through the issuance of Renewable Energy Certificates (REC). A REC 
is generated for each megawatt hour of electricity generated from a renewable energy source. Each REC has a unique 
identification number that is used by an electricity generator to identify and prove that it has complied with the applicable RPS. 
When a generator creates more electricity from renewable energy sources than required by the RPS, thereby having excess 
RECs, the generator may sell the excess RECs to another generator to help meet their RPS requirements. Entities may also make 
use of a Power Purchase Agreement (PPA)   to meet the RPS requirements. A PPA is an agreement between two parties whereby 
an entity purchases energy derived from a power generation facility, which may include renewable energy resources like wind 
farms. With a PPA in place from a renewable energy resource, an entity can avoid the need to develop and maintain a large-
scale renewable project and still meet certain RPS requirements. Generally, the PPA will include the rights to RECs associated 
with the renewable energy generated; however, in some cases a contractual agreement may be established to purchase only the 
RECs from the renewable energy resource.

Federal and state programs have been effective in promoting overall development, driving down cost, and advancing wind 
farm technologies. As of 2020, approximately 8% of the electricity generated in the U.S. came from wind, compared to less 
than 1% as of 1990.  The U.S. capacity-weighted average installed cost for a wind farm project in 2020 was $1,460/kW, a 
40% decrease from the 2009–2010 timeframe.  In 2020, the average nameplate capacity of turbines was 2.75 MW, a 284% 
increase from 1998–1999. Further, compared to 1998–1999 measurements, the 2020 average rotor diameter and hub height 
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increased 159% and 59%, respectively.  These technological improvements have enabled turbines to convert wind energy into 
electrical energy more efficiently, which has increased the average capacity factor  to 36% for the entire U.S. onshore wind 
turbine fleet. 

Valuation Analysis

The market value of a wind farm is determined, in accordance with USPAP, by considering each of the three traditional 
approaches to value: the sales comparison approach, income approach, and cost approach. The appraiser analyzes each 
approach to determine its applicability to the subject property being appraised, dependent on the conditions of the market in 
which the subject property competes, the specific nature of the subject property, and the availability of pertinent information. For 
purposes of this article, we will focus on the income approach to value and key issues that arise in wind farm valuations for ad 
valorem taxation.

Income Approach Summary

The income approach is the predominant method that buyers and sellers use to make investment decisions. This approach 
measures value as the present worth of the expected future cash flows that would be available to the owner of a specific 
income producing asset. For a wind farm, cash flows are generally forecasted based on the revenues from the sale of electricity, 
capacity, and RECs. Costs associated with the fixed and variable operating expenses, income taxes, future capital expenditures, 
and working capital changes are calculated to estimate the cash outflows. The projected future cash flows are discounted to 
the appraisal date using a market-based discount rate reflective of the risk perceived by a prospective investor in the subject 
wind farm. The sum of the discounted debt-free cash flows establishes the market value of the subject wind farm’s operating 
business, also known as the business enterprise value (BEV).

The BEV includes all tangible assets (property, plant, and equipment), working capital, and intangible assets of a continuing 
business.  Depending on the appraisal and the governing laws and statutes of the taxing jurisdiction, the BEV may need to be 
adjusted to arrive at an indicator of value for just the taxable assets. For example, if only the tangible assets of the subject wind 
farm are taxable and the subject of the appraisal, then any working capital and intangible asset value included in the BEV must 
be deducted. Federal and state incentives, RECs, PPAs, other contractual agreements, a trained and assembled workforce, 
permits and operating licenses, technical drawings and manuals, software, and the like are examples of intangible assets that 
could be associated with a wind farm and may need to be quantified and deducted from the BEV to arrive at an indicator of only 
the taxable assets.

Income Approach Considerations

When developing a wind farm appraisal for ad valorem tax purposes, the appraiser should be informed about the applicable 
statutes and laws in the subject taxing jurisdiction. Some taxing jurisdictions mandate the use of certain approaches to value 
and further specify the exact methodology to apply within each valuation approach. In some cases, this necessitates that the 
appraiser applies a jurisdictional exception in the appraisal analysis. Further, for ad valorem wind farm appraisals, the appraiser 
should be aware of each jurisdiction’s laws and statutes dictating what assets are taxable. Each taxing jurisdiction is different, 
and many have unique rules regarding the taxability of real versus personal property and tangible versus intangible assets. As a 
result, the appraiser must consider several key factors when developing the income approach, including income tax depreciation 
rules, intangible assets, tax credits, and the like.

Depreciation

When developing the income approach, the appraiser must know the applicable jurisdictional rules regarding a pre-tax versus 
after-tax analysis. When developing an after-tax discounted cash flow, an appraiser should be knowledgeable of the various 
income tax depreciation methods and IRS tax laws applicable to a wind farm.

The basis for income tax depreciation utilized in the development of the income approach is largely spelled out in the 
depreciation tables and schedules published annually by the IRS in IRS Publication 946 (IRS 946). As described in IRS 946, 
income tax depreciation can be calculated using a modified accelerated cost recovery system (MACRS) or straight-line 
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schedules. In the case of a wind farm, a substantial amount of the property can be depreciated using a 5-year property life, 
meaning depreciation for that property can be calculated using a 5-year MACRS schedule when calculating the cash flow 
stream that is subject to income taxes.

Also, as part of the Tax Cut and Jobs Act of 2017, and as detailed within IRS 946, there are provisions that allow bonus 
depreciation to be elected for wind farms. In certain cases, a wind farm is eligible to apply 100% bonus depreciation for a 
certain period for qualified property. The IRS identifies the rules and criteria that must be met in order to determine whether the 
accelerated and bonus income tax depreciation election can be made.  Because of the complexity of the income tax code, an 
appraiser must carefully consider the appropriate income tax depreciation to recognize when developing an after-tax cash flow 
for a wind farm, as different income tax depreciation deductions may produce a materially different indicator of market value.

Intangible Assets

When appraising a property for ad valorem purposes, an appraiser must pay special attention to the indicator of value derived 
from the income approach and what assets it comprises. As previously discussed, once the present value of all the future cash 
flows of a property have been calculated and summed, the appraiser has developed an indicator of the BEV. As defined by the 
American Society of Appraisers (ASA), the BEV includes “tangible assets (property, plant, equipment, and working capital) and 
intangible assets of an operating business, and excludes nonoperating assets (i.e., excess land, idle equipment).”  However, in 
many taxing jurisdictions, working capital and intangible assets are not subject to ad valorem taxation.

The ASA defines an intangible asset as “an asset having no physical existence yet having value based on rights and privileges 
associated with it, including going concern value, goodwill, and other intangibles.”  As previously mentioned, examples of what 
might be considered intangible assets can include a trained and assembled workforce, operating permits and or operating 
licenses, and contractual agreements such as PPAs.  The ASA defines working capital as “liquid assets needed to operate 
the business,”  which is “calculated by deducting current liabilities from current assets.”  Working capital and some level of 
intangible assets are inherently captured in the BEV derived by the income approach. If they are not taxable in the applicable 
jurisdiction, the BEV must be adjusted to remove the value of these components. Failure on the part of the appraiser to adjust for 
the value of working capital and intangible assets leads to an overstated value of the taxable assets that are the subject of the 
appraisal. This can lead to a disconnect in the indicator of value derived from the income approach and the other approaches 
to value developed (cost and/or sales comparison) and thus result in a skewed conclusion of value through the reconciliation 
process.

Tax Credits

As previously mentioned, both federal and state incentives have been key contributing factors to the recent increase in the 
development of wind farms, including PTCs, ITCs, and RECs. These incentives and tax credits, particularly their tangible versus 
intangible nature, have become the focus of recent ad valorem tax disputes related to wind farms. As previously mentioned, in 
many jurisdictions, intangible assets are not subject to ad valorem taxation.

The treatment of PTCs in wind farm valuation was the focus of a recent property tax appeal in the State of Oklahoma, an 
example of one jurisdiction where intangible assets are not subject to ad valorem taxes.  On August 5, 2021, the Twenty-Sixth 
Judicial District Court in the State of Oklahoma ruled that PTCs should not be used in the valuation for property tax purposes.  
In rendering its decision, the court found that the PTCs were neither tangible nor intangible property.”  The court also found 
that the right to claim the PTCs was contracted to a third party tax equity investor prior to the construction of the facility, and 
therefore would not be available to a willing buyer of the tangible property. While the court stopped short of opining on exactly 
what the PTCs represent (tangible versus intangible property), the court did determine that PTCs were not taxable for ad valorem 
purposes under Oklahoma law. The decision and the pending appeal have implications that appraisers should be aware of when 
valuing wind farms in the State of Oklahoma as well as other jurisdictions that could accept the decision as precedent for future 
ad valorem tax cases.
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Conclusion

The cumulative amount of wind farm capacity and annual generation in the U.S. has grown substantially over the past twenty 
years. The growth trend for wind farms is expected to continue as less carbon-intensive sources of electricity are developed 
in the effort to replace traditional fossil fuel–based electricity sources. While developers and owners of wind farms were 
traditionally offered property tax abatements, property tax disputes have continued to rise as the abatements expire. The result 
has been an increase in the need for independent and unbiased appraisals of wind farms for ad valorem tax purposes. This 
work requires an appraiser who is current with the ever-changing energy markets, especially as they pertain to the state of the 
wind power generation industry. Equally important, the appraiser must be knowledgeable of the intricacies associated with the 
valuation of wind farms for ad valorem property tax purposes, the governing jurisdictional laws and statutes pertaining to taxable 
assets, and how such factors affect the appraisal analysis.
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Note

This article is an update and extension of “Valuation of Wind Farms: Just a Breeze” previously published in The Journal of the 
International Machinery & Technical Specialties Committee of the American Society of Appraisers, Volume 35, Issue 2 (2nd 
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