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Executive Summary 

The purpose of this report is to describe the determinants of, and to attempt to assess Wyoming’s 

competitiveness to attract new wind development. The report also assesses the potential benefits of such 

development using a standard and well-accepted economic impact methodology. Wyoming has very good 

wind resources that provide significant potential for expansion of wind generation development in the 

state. This opportunity comes at a critical time, as Wyoming is currently challenged by structural changes 

in its traditional energy sectors that have resulted in serious declines in state employment and tax 

revenues.  Wind energy offers the potential to expand the economic base of the state, providing jobs to 

displaced workers, and providing much needed revenue to offset some of the current revenue shortfalls 

from traditional sectors, while creating more economic diversity in the state. This opportunity, however 

has also led to some policy-makers considering taxation increases in the wind sector to create badly 

needed new revenue streams. Such decisions must be made with a clear understanding of Wyoming’s 

real competitiveness and ability to attract new wind development, and with recognition of the potential 

benefits in terms of income, employment and revenue such expansion could provide. These issues are of 

special concern because any change in tax policy that unintentionally deters such development could be 

very costly. This report attempts to describe the possible tradeoffs such tax changes may incur, defining 

these in terms of potentially lost income, employment, and tax revenue so that policy-makers are well-

informed as they face the hard decisions currently necessary to overcome the state’s revenue challenges.   

Since 2010 no new wind generation capacity has been added to the state, and Wyoming is the only state 

in the western interconnection to have not seen any wind development in this period.  Comparison of 

wind development on the western grid since 2010 across states is shown in Figure ES-1. This report 

concludes that the lack of recent wind development in the state since 2010 has occurred for three reasons: 

available transmission capacity, Wyoming’s policies regarding incentives to attract wind, and 

technological changes that have increased the benefits of developing wind elsewhere. 

 

Figure ES-1:  Wind development in Western Interconnect States since 2010.  

 

Source: U.S. Department of Energy 
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First, available transmission capacity to support new wind generation development in the state is 

currently quite limited. The state of Wyoming has recognized this problem and in 2010 began a program 

coordinated by the Wyoming Infrastructure Authority (WIA) to facilitate the development of new 

transmission.  The process of developing transmission though, is slowed by burdensome processes and 

regulations, and as of 2016 no new projects have yet been built. Overall, Wyoming continues to suffer 

from inadequate transmission access, and until this is rectified, Wyoming’s competitiveness to attract 

large-scale wind development relative to other states that do not suffer this problem will be undermined. 

Second, this report concludes that the lack of state tax and non-tax incentives have also contributed to 

the observed lack of wind development in the state since 2010. Other states also value the potential 

employment, income and revenue benefits wind development offers and Wyoming competes against 

these states to attract activity. An analysis of the market incentives that other states provide suggests that 

Wyoming is among the least attractive western states in this regard. While Wyoming’s lack of a corporate 

income tax should be attractive to developers, Wyoming, is not unique in the west with respect to this 

advantage. Additionally, other states having an income tax often offer partial or even full tax exemptions, 

and/or tax credits to wind developers to offset these tax costs.  Wyoming also does not offer a sales tax 

exemption for wind generation expenditures in the state, while several states in the west do. Given the 

capital intensity of wind development, such an exemption is considered among the most important 

considerations for wind developers. Wyoming also does not offer any property tax exemptions, another 

renewable energy development incentive commonly found in other states.  

Figure ES-2: Renewable Portfolio Standards in the United States, July 2016.  

 
Source: Wind Technologies Report, 2015 (Wiser et al., 2016) 

Further, Wyoming is the only state in the country to actually provide a tax disincentive in the form of a 

wind generation tax. The tax was passed in 2010 and instituted in 2012 and is currently assessed at 

$1/MWh of production. Another policy Wyoming lacks that has been shown effective in spurring wind 

energy development is a renewable portfolio standard (RPS). Figure ES-2 shows that Wyoming is one of 

only three states in the west that lacks such a requirement and patterns of development suggest this has 

also been a factor in Wyoming’s recent inability to attract wind development.   

Third, ongoing changes in wind energy technology have benefited states with lesser wind resources to a 

greater degree than states with resources like Wyoming’s. Figure ES-3 describes observed capacity factors 

over time by wind resource quality at new wind installations. As the figure shows, lower resource areas 

https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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are closing the productivity gap with higher resource areas, and those places with wind resources in the 

second highest category have actually converged in observed capacity factor with the highest resource 

areas like Wyoming. These technological developments have resulted in an erosion of the natural resource 

advantage Wyoming has previously had with respect to wind generation productivity. Furthermore, as 

Wyoming’s previous productivity advantage is reduced by technological change, the importance of other 

competitiveness factors increases. Concerns regarding transmission capacity and lack of state incentives 

become more important as the relative profitability of developing in Wyoming over other states declines. 

Figure ES-3: 2015 Capacity Realized Factors by Quality of Wind Resource for Various Project Vintages.   

 
Source: Wind Technologies Report, 2015 (Wiser et al., 2016) 

Figure ES-4: Estimated levels of taxation faced by New Wind development on a production basis.  

 

Recently, in response to the state’s current revenue crisis shortfall, some policy-makers have proposed 

increasing the levels of taxation on the wind industry in Wyoming. With respect to the option of increasing 

the existing wind tax, developers comparing states will often consider a simple metric of tax burden – the 

level of tax per unit of output sold in making location decisions. An estimation was made of the current 

level of taxation per unit of output wind developers currently face in Wyoming and how that would change 
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if the wind generation tax were increased in $1 increments from $2 to $4. Figure ES-4 describes the current 

estimated level of tax/MWh any new project would face under the existing tax rate for generation, and 

under these three new levels, by considering the three forms of taxes that wind generators face in 

Wyoming: the generation tax, sales and use taxes, and property (ad valorem) taxes. Note that the figure 

does not include sales and use taxes paid during construction. If these are included then the burden 

increases by $1.03 in each scenario shown, so for example, assuming a $1/MWh generation tax, the total 

increases from $3.49/MWh to $4.52/MWh.   

Overall, the state receives approximately 63% of the current tax burden assessed on wind from operations 

only (if sales and use taxes from construction are added this falls to 60% of $4.52/MWh) and local 

government receives the remaining 37%. As shown in Figure ES-4, increasing the wind tax on generation 

anywhere from $2/MWh would $4/MWh would raise the total tax burden on wind from $4.49/MWh (an 

increase of 29%) to $6.49/MWh, an increase of 86% over the existing tax rate. In this final case the state’s 

share of total taxes paid would rise to 80% (76% of $7.52/MWh if construction taxes were included).         

Any new tax change that reduces the state’s competitiveness further could result in less wind 

development in the future occurring than would otherwise, and could unintentionally cause the state to 

forego significant and much-needed tax revenues that would otherwise occur if such a tax were not 

adopted. If taxes were to rise by as much as 86% over current rates (as they do in the $4/MWh scenario), 

it should be expected that this would have a potentially significant impact on location decisions of 

developers. While this report cannot define the probability of such changes in development decisions, the 

economic and revenue impacts of a decision not to locate in Wyoming can be estimated. The following 

sections briefly detail these findings. 

Estimated Economic Impact of currently Proposed Wind Projects in Wyoming 

 

The potential impact economic impact of five proposed wind projects in Wyoming were estimated to 

determine the potential employment, income and tax revenues they would create if built. The five 

projects include: 1) Chokecherry and Sierra Madre Wind Project (3,000 MW); 2) Pathfinder Wind Project 

(2,100 MW); 3) Invenergy Wind Project (120 MW); 4) Pioneer Wind Park (80 MW); and 5) Viridis Eolia 

Wind Project (840 MW).1 The total “name-plate” capacity of these five proposed projects is 6,140 MW.  

 

The construction of the five wind projects would impact the Wyoming economy in two ways. The first 

would be the economic impact of installation of the turbines and the associated infrastructure for the 

projects.  The total costs for all projects are estimated to be $10.7 billion, with $2.4 billion being spent in 

Wyoming. Included in the $2.4 billion of direct in-state expenditures is $366.5 million of nonresident 

construction worker labor expense, $91.6 million in resident construction worker labor expense, $1.5 

billion in non-labor construction expense, and $441.9 million in sales and use tax payments. When 

secondary economic impacts are considered, the $2.4 billion of direct in-state expenditure is estimated 

to generate $3.5 billion of total economic impacts in the Wyoming economy.  This economic activity is 

projected to generate 22,216 job-years of total employment and $1.3 billion of labor income during the 

length of the construction period for the projects. The average earnings per job for the construction of 

                                                           
1 At the time this report was commissioned the Veridis Eolia project was planned as an 840 MW facility.  The 
developers have recently updated the proposal and expanded the planned capacity to 1870 MW.  
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the wind projects are projected to be $58,858. The annual economic impact from construction of the wind 

projects would depend on the length of construction period, which is unknown at this point in time. 

 

Table ES-1: Estimated Economic Impacts of Proposed Projects  

 

Construction Impacts  

   Estimated Total Project Costs $10.7 billion 
   Wyoming Expenditures (Total Direct Expenditures) $2.4 billion 

Non-resident labor expenditure $366.5 million  
Resident labor expenditure $91.6 million 

Non-labor construction expenditure $1.5 billion  
Sales and Use Tax Revenues $441.9 million  

   Total Indirect and Induced Activity $1.1 billion 
   Total Economic Activity: Construction Phase  $3.5 billion  
Estimated Employment Generated 22,216 job-years 
Labor Income Generated $1.3 billion 

Average per job income  $58,858 
  
Operations/Maintenance Impacts (Annual)  

Total Operations and Maintenance Expenditures $240.8 million  
   Wyoming O&M Expenditures (Total Direct Expenditures) $129.8 million 

O&M labor expenditure $21.5 million  
O&M Non-labor expenditure $32.5 million  

State-local government payments $75.7 million 
   Total Indirect and Induced Activity $49.5 million  
   Total Economic Activity: O&M Phase  $179.3 million  
Estimated Employment Generated 1,471 job-years 
Labor Income Generated $84.4 million  

Average per job income  $57,381 
20-year O&M Direct Impacts   $2.6 billion 
20-year O&M Indirect Impacts   $1.0 billion 
20-year Estimated Employment Impact   28,962  job-years 
20-year total Labor Income   $1.7 billion 
  
Total 20 year Impacts (Construction + O&M)  

   Total Direct Impacts $5.0 billion 
   Total Indirect Impacts $2.1 billion 
Total New Economic Activity over 20 years  $7.1 billion 
Total new Employment Generated over 20 years 51,178 job-years 
Total new Labor Income Created in the state over 20 years $3.0 billion 

 

The second way the proposed wind projects would impact Wyoming is through expenditures from 

operation and maintenance of the wind facilities once built and operating. Excluding returns to capital, 

the annual direct O&M costs of operating the five projects is projected to be $240.8 million, of which 

$129.8 million would be spent in Wyoming. Included in the $129.8 million spent in Wyoming are: $21.5 

million in annual O&M labor expense, $32.5 million in non-labor O&M expenditures, and $75.7 million in 

state-local government payments. When secondary economic impacts are considered, the $129.8 million 
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of direct in-state expenditure is estimated to generate $179.3 million of total economic impacts annually 

in the Wyoming economy. This economic activity is projected to generate 1,471 job-years of total 

employment and $84.4 million of labor income annually.  The average earnings per job for the operation 

of the wind projects would be $57,381.  This economic impact would continue for the life of the projects. 

A 20-year life span is assumed, and the total economic impact estimated over the life of the projects is 

$2.6 billion in direct impacts, $3.6 billion in total economic impacts (an additional $1.0 billion in additional 

expenditures is created by indirect and induced impacts), 28,962 total job-years of employment, and $1.7 

billion in total labor income. Impacts are summarized in Table ES-1.  

 

Combining the impact of the two phases, the building and operation of the currently proposed wind 

facilities over their 20-year lifetime would be estimated to create $7.1 billion in new state economic 

activity, 51,178 job-years of new employment and $3.0 billion in new labor income.   

 

Figure ES-6 shows the potential revenue that increasing the generation tax could bring the state assuming 

a 20-year life of each project and assuming taxes are not charged until year 3, consistent with current tax 

rules. As can be seen these potential new revenues appear attractive, totaling over $471 million for a one 

dollar increase in the existing tax, $942 million at a $2/MWh increase, and $1.4 billion if a $4/MWh tax 

were assessed. Most of the benefits accrue from new projects as existing projects only account for 18% 

of the new revenues realized, thus for the majority of these benefits to be realized it must be the case 

that increased taxes do not deter facilities from developing in Wyoming.2 It should also be noted that the 

revenues from existing facilities are potentially an optimistic estimate.  The oldest existing facilities are 

nearing 20 years old, and therefore the estimate assumes these facilities are rebuilt as necessary, though 

if taxes were increased it is also possible that developers would not replace these facilities.   

Figure ES-6: Potential 20-Year Tax Revenue increases for possible new Generation Tax Levels 

 

Figure ES-7 breaks down the new tax revenues by project to further address the importance of particular 

projects continuing to develop for any potential tax revenue gains to be realized. The majority of new tax 

revenues occurring for an increase in a generation tax are realized only if the largest facilities continue to 

                                                           
2 Existing facility revenues were computed using a 34% capacity factor, the four-year average capacity factor across 
Wyoming facilities since 2012 using Wyoming Department of Revenue data. New facilities were assumed to have 
40% capacity factors due to the use of newer technologies.   
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develop when higher taxes are imposed. The largest two projects, Chokecherry and Sierra Madre and 

Pathfinder, account for 68% of the total benefit possible from any increase in the generation tax being 

realized. Viridis Eolia accounts for 11.2% of potential revenues, and Pioneer Wind Park and Invenergy 

account together for only 2.7% of the potential gains.3 The benefits to increased tax rates on wind could 

be undermined if the largest projects reconsider developing due to these changes.     

Figure ES-7: Shares of Potential Tax Revenue Increases occurring by Project  

 

Evaluation of whether to institute a new tax increase should not occur without consideration of the 

potential costs of such a decision. Figure ES-8 shows the potential revenue losses that could occur if 

specific projects reconsider their decision to locate in Wyoming assuming the current generation tax of 

$1/MWh is maintained since each project was planned while that tax was in place. Total potential tax 

revenues at current tax rates are almost $1.9 billion (over $2.2 billion including the larger capacity Viridis 

Eolia recently announced) assuming a 20-year life for each project. This total represents the maximum 

possible losses the state could experience if a decision to increase taxes caused all these projects to cancel 

their development plans. This is over four times the maximum benefits that could occur from a $1/MWh 

generation tax increase, two times the maximum increased revenues potentially occurring for a $2/MWh 

increase, and 34% more than the maximum revenues that might be expected from a $3/MWh increase in 

the generation tax.4 As noted previously, the gains are most sensitive to the largest projects developing.   

Overall, the state stands to potentially lose significant economic activity and state revenues should the 

decision to raise generation taxes cause currently planned wind projects not to come to Wyoming. Overall, 

currently proposed projects could create $7.1 billion in new state economic activity, 51,178 job-years of 

new employment and $3.0 billion in new labor income over their 20-year lifetime. Additional state 

revenues could total over $1.9 billion over the same period assuming no new taxes are imposed. Potential 

                                                           
3 At the newly announced size of 1870 MW, Viridis Eolia would account for 22% of potential revenue gains.    
4 Further, these differences are understated as they do not account for the time-value of money. Almost 25% of 
the tax revenues occurring if these projects proceed in Wyoming (those in figure ES-8) occur during construction, 
before the 20-year life of a project starts. Revenues from a generation tax increase occur annually and equally over 
20-years. Assuming the state would prefer tax revenues sooner than later, the revenues shown in Figure ES-8 
should be valued at more than those in Figures ES-6 and ES-7.    
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losses are especially sensitive to how possible changes in tax structure affect the largest planned projects’ 

decisions to locate in the state. In a worst case scenario, should the largest projects choose not to continue 

their development plans, the revenue losses experienced due to the new tax policy would result in a net 

decrease in realized state revenues relative to what would occur in the absence of such a change. This is 

without consideration of the economic benefits such projects bring through increased income and 

employment in the private sector, which only magnify the losses to the state significantly. Furthermore, 

the impact of an increase in the state-wide generation tax resulting in project cancellations would be 

concentrated regionally in the counties where projects cancelled development.  

Figure ES-8:  Potential Revenues by Project from all sources of Taxation  

  
* These revenues also represent potential revenue losses if new taxes deter project developments.  

While the sensitivity of currently planned projects to continue if tax changes are implemented cannot be 

known with certainty, the state does need to consider and attempt to determine the likelihood such policy 

changes could result in project cancellations before implementing such decisions. The state should also 

consider the fact that raising taxes will further reduce the state’s competitiveness to attract future 

projects yet unknown, and that even the discussion of such tax changes may be reducing the chances such 

projects locate in Wyoming if discussion of such tax changes results in additional project uncertainty that 

deters other wind development. 
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1. Background 

Wyoming’s wind resources are considered among the best in the country in terms of potential electricity 

output. In 2015, the National Renewable Energy Laboratory (NREL) estimated that Wyoming has over 

139,000 km2 of land capable of producing wind generation at or greater than 35 percent gross capacity 

factor (GCF) using current technology (NREL, 2015).5 This ranked the state 11th out of the fifty states, and 

third among Rocky Mountain and Western states, behind only Montana and New Mexico (see Table 1).6 

Additionally, Wyoming has been estimated to have more land where the highest class winds are observed 

than any other inland state in the country.7 For this reason, many observers for several decades have 

suggested Wyoming could offer excellent wind generation potential.    

Table 1:  Estimated Potential State Land Area and Output for Wind Generation Levels of 35+% GCF  

 Land Area with 35+% Gross Capacity Factor Wind Capacity Potential 35+% GCF 

 
 
 
State 

Circa 2008 
turbine 
technology 
(km2) 

Current 2014 
turbine 
technology 
(km2) 

Near future 
turbine 
technology  
(km2) 

Circa 2008 
turbine 
technology 
(MW) 

 Current 2014  
turbine 
technology 
(MW) 

Near future 
turbine 
technology 
(MW) 

AK 222,107 654,847 872,964 1,083,882 1,656,763 1,597,524 

TX 290,664 565,117 579,594 1,418,439 1,429,747 1,060,656 

MT 140,943 224,102 235,096 687,803 566,977 430,225 

KS 181,221 192,051 192,051 884,359 485,889 351,453 

NE 180,608 186,416 186,416 881,369 471,632 341,141 

SD 172,955 184,507 184,791 844,019 466,803 338,168 

MN 72,746 168,313 168,473 354,998 425,831 308,305 

NM 69,696 166,799 221,024 340,116 422,000 404,475 

ND 152,106 155,937 155,937 742,276 394,519 285,364 

OK 80,039 145,448 151,692 390,592 367,984 277,597 

WY 86,622 139,342 155,016 422,713 352,535 283,679 

MO 11,889 134,742 140,787 58,020 340,898 257,641 

IA 95,243 121,714 121,718 464,787 307,935 222,744 

WI 2,502 107,771 111,879 12,208 272,660 204,739 

CO 56,220 103,904 125,845 274,353 262,878 230,297 

Source: NREL 2015      

                                                           
5 Gross capacity factor (GCF) refers to the percentage of potential output that could be expected to be generated 
in a given year from a wind generator. Current wind generation technology assumed by NREL uses towers at 110m 
in height and current blade design technologies. Most wind generation facilities in Wyoming use 80m tower 
heights, consistent with technology as of 2008-2010. Current technologies can use a 110m hub height. Near future 
technologies assume 140m hub heights with 110m blade diameter. See NREL, 2015 
(http://apps2.eere.energy.gov/wind/windexchange/docs/wind_potential_80m_30percent.xls).   
6 The Rocky Mountain and Western states referred to include Montana, Wyoming, Colorado, New Mexico, Idaho, 
Utah, Arizona, Nevada, Washington, Oregon and California.   
7 See for example the NREL, 1986 (http://rredc.nrel.gov/wind/pubs/atlas/). The highest wind classes generally 
observed are those defined as Classes 5 through 7, with wind sustained speeds at 50m heights of greater than 7.5 
m/s (or approximately greater than 17mph). Wyoming is among the few inland states in the country where Class 7 
(the highest category) winds can be observed inland.      

http://apps2.eere.energy.gov/wind/windexchange/docs/wind_potential_80m_110m_140m_35percent.xlsx
http://apps2.eere.energy.gov/wind/windexchange/docs/wind_potential_80m_30percent.xls
http://rredc.nrel.gov/wind/pubs/atlas/
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The first commercial wind generation facilities began construction in Wyoming in the late 1990s, with 

commercial wind generation beginning in the spring of 1998. Since that time Wyoming wind generation 

capacity has grown to over 1400 MW across 21 facilities, and the state now ranks 15th in the country for 

installed wind capacity, and fifth among Rocky Mountain and Western states (AWEA, 2015). Additional 

expansion of Wyoming wind generation could provide significant potential benefits to the state in terms 

of jobs, economic diversification and in tax revenues.   

Despite its natural advantages, Wyoming wind development has disappointed some advocates and 

assessment of Wyoming’s competitive position in terms of economic generation potential indicates 

several challenges.  Wyoming has a small local market to use such power, and is relatively farther from 

the largest markets on the western grid than other western states. For these reasons, wind development 

in the state is dependent on transmission infrastructure to deliver power. Such transmission capacity, 

however, is currently quite limited. Several industry transmission planning reports and academic studies 

have discussed the need for greater transmission development if wind generation in Wyoming and the 

west is to be developed on much larger scales than seen today (see for example: GE Energy, 2010; and 

Godby, Coupal and Torell, 2014). These concerns seem validated by some currently proposed wind 

development projects in the state as well. Both the Power Company of Wyoming’s Chokecherry and Sierra 

Madre project at 3000 MW, and the Pathfinder project (2100 MW) include costly transmission expansion 

as part of their proposals.    

The favorability of Wyoming tax policies and renewable energy incentives also lags other western states. 

Wyoming is the only state in the country to assess a production tax on wind generation. It also does not 

provide any state-wide tax incentives or credits to develop wind, nor does it have a renewable portfolio 

standard (RPS) requirement. Such policies have been shown to help drive demand for wind energy 

development in other states (see Black et al., 2014; Hitaj, 2013; Carley, 2011; Adalaja and Hailu, 2007; and 

Menz and Vachon, 2006). Current policy uncertainty also exists as to whether Wyoming may increase 

existing taxes or add new ones.  Wyoming’s policies appear at odds with many other states and federal 

policy, where renewable generation is being encouraged through the implementation of RPS rules, and 

often through additional state-specific direct and indirect subsidies, tax credit and rebate programs.      

While the lack of transmission and tax incentives currently may reduce the attraction of Wyoming for 

wind development relative to other states in the west, lack of recent wind development in the state may 

also be because Wyoming’s excellent wind potential is not quite as attractive as some have previously 

assumed. Wyoming is a high-altitude state, and the lower air density in Wyoming due to its higher average 

elevation results in less energy available for generation than would occur elsewhere in the country at 

observed wind-speeds. Also, Wyoming winds, while blowing at higher average speeds than in most places, 

can both blow at speeds that are too high, and can often be too violent to fully capture. Variation of 

Wyoming winds and a more severe climate can pose risks to wind generation infrastructure. For example, 

excessive wind speed conditions, ice, snow, and extreme temperatures can cause greater stresses on wind 

facilities than in many other places in the country. These conditions can require operational curtailment 

in periods of excessive wind or when there is a risk of ice and snow build-up on turbine blades. Such 

curtailments increase operating and maintenance costs, and reduce the potential output of Wyoming 

facilities, decreasing the return to wind investments in Wyoming.  

Technological advances in wind generation may also be reducing Wyoming’s relative competitiveness 

among states. Specifically, taller towers and longer blades developed for use in lower wind potential areas 
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have improved potential capacity factors and productivity in states previously considered relatively less 

attractive for wind development, and have facilitated development in such areas. These same 

developments though are often not suitable for places like Wyoming. For example, in Table 1 New 

Mexico’s wind potential is increased significantly by new technologies, while Wyoming’s is actually 

reduced, in part because of the problems of harnessing Wyoming’s wind discussed above using such 

designs. Looking to the future, new technologies, combined with more favorable state incentives 

elsewhere (or higher taxes in Wyoming) could increase the motivation for developers to consider options 

in other states and also cause Wyoming’s competitiveness in wind development to be further eroded.     

The following attempts to assess the current competitiveness of Wyoming’s wind development potential 

by considering how the state’s wind generation capacity has evolved over time with respect to 

technological changes, market demand conditions and a comparative analysis of policy across states that 

may compete with Wyoming for new wind development. The analysis then uses an impact analysis to 

identify the potential gains to the state of Wyoming that expanded wind development could create with 

respect to increased economic activity and additional tax revenues.  Finally, the paper looks at the issue 

of federal tax credits, and the impact these may have on the competitiveness of wind within Wyoming 

considering other renewables, and with respect to how these affect wind development. Given the results 

presented, the report also attempts to address the question of whether Wyoming may benefit from policy 

changes, specifically whether Wyoming should become more “wind friendly”, and what that might mean 

with respect to improving the state’s competitiveness in attracting wind projects. 

A note on the States considered in this study in Assessing Wyoming’s wind competitiveness 

Several high wind-potential Midwestern states described in Table 1 are geographically close to Wyoming 

and might seem natural comparators in the renewable generation market. They are not, however, due to 

the configuration of the North American power grid. As shown in Figure 1, in the United States there are 

three separate grids operating to the same technical specifications (alternating current, same voltage and 

frequency). Each of the three US grids, referred to as the western interconnection (which includes 

Wyoming), the eastern interconnection, and the ERCOT interconnection (primarily Texas) differ only in 

the phase of each system. If the waveform of the alternating electric current flowing through the US 

system were viewed on an oscilloscope, it would look like a sine wave, and has a frequency of 60 Hz, 

implying that it would alternate through 60 full cycles in one second. The phase of the system describes 

the timing of when the sine curve alternately reaches its peak and minimum. This timing is not coordinated 

across the three US interconnections. For this reason, power can only flow between interconnections if it 

is first converted to direct current before being transferred.8 Such conversion facilities are very costly to 

build and those that exist have limited capacity, thus there is relatively little power flow between the 

interconnections. Because of these operational barriers, almost all power generated in each 

interconnection can be used only in the interconnection in which it is produced. While significant wind 

                                                           
8 While the wave forms of the alternating current pattern on each of the three US interconnections would look 
nearly identical, they are not synchronized, and therefore said to be “out of phase.” For this reason power must be 
converted from the alternating current on the first grid to direct current, and then back to an alternating current 
whose phase is synchronized with the grid it is being transferred to before such power exchanges between 
interconnections can occur. There are seven such transfer facilities, referred to as AC-DC-AC interties, on the 
western grid. Five, with a total transfer capacity of 920 MW exist between the Western and Eastern grids, located 
in Montana, Wyoming, western Nebraska, and Colorado, while the remaining two with a total capacity of 400 MW 
can transfer power between New Mexico and the ERCOT system in Texas. 
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potential exists in the states east of Montana, Wyoming, Colorado and New Mexico, the primary states 

competing with Wyoming in the renewable energy market are states in the western interconnection. This 

includes ten other states in total: Washington, Idaho, Montana, Oregon, Colorado, Utah, Nevada, 

California, Arizona and New Mexico. 

Figure 1: Configuration of the North American Power System    

 
Source: North American Electricity Reliability Corp. (NERC) 

 

  

http://www.nerc.com/AboutNERC/keyplayers/Pages/Regional-Entities.aspx
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2. Wyoming Wind Development in Historical Context 

Wyoming’s opportunities to generate electricity from wind have been studied for several decades. Since 

the 1970s researchers reported on Wyoming wind potential and in the 1980s, the Department of Energy 

compiled wind observations at a research site near Fort Bridger. There, Class 6 average annual wind 

speeds (speeds between 8.0 m/s or 17.9 mph, and 8.8 m/s or 19.7 mph) were measured at 50 meter 

heights.9 In the mid-1990s, commercial wind development commenced in the state between Arlington 

and Medicine Bow in the Foote Creek Rim area. The first commercial utility scale wind generation facility 

was built by the Platte River Power Authority at its Medicine Bow Wind Project site in spring 1998.10 

Several additional facilities were built in this area and nearby Rock River between 1999 and 2001 and by 

the end of that year Wyoming wind capacity stood at 141 MW.  

Wyoming wind development over the rest of this decade, however, was sporadic. In the mid-decade 

between 2004 and 2007, little or no wind growth occurred, but then in 2008 through 2010 capacity grew 

by over 300 MW per year, exceeding 400 MW in 2009. By the end of 2010, total Wyoming wind capacity 

was ten times that of 2001. Since 2010 though, no new growth in wind capacity occurred. In spring 2016 

this development drought ended when sPower’s Pioneer Park wind project near Glenrock broke ground. 

The facility is anticipated to begin commercial operations in November 2016. Assuming sPower’s plans 

are realized, by the end of 2016, only 80 MW of power will have developed over the past six years, a far-

cry from average 122 MW/year pace of wind capacity expansion observed in the state between 2000 and 

2010.     

Figure 2: Incremental Wind Capacity Additions in Wyoming and Colorado: 2000 to 2015. 

 
Source: U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy 

                                                           
9 Winds are often measured on a scale of 1 (lowest) to 7 in terms of speed and power density. This result at 50 m is 
uncommon and considered a very high wind speed outcome. 
10 See https://www.prpa.org/sources/wind-energy/ 

0

100

200

300

400

500

600

700

800

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

WY CO

A
n

n
u

al
 C

ap
ac

it
y 

A
d

d
it

io
n

 (
M

W
)

Wind Capacity Annual Additions: 2000 to 2015 

http://apps2.eere.energy.gov/wind/windexchange/wind_installed_capacity.asp
https://www.prpa.org/sources/wind-energy/


15 
 

During the past half-decade, wind growth has not been stagnant elsewhere in the western 

interconnection. In nearby Colorado, where the theoretic wind resource potential is significantly less than 

Wyoming’s (see Table 1), growth has been very strong, especially in 2011 through 2015. Figure 2 shows a 

comparison between the annual incremental increases in wind generation capacity in Wyoming and 

Colorado annually since 2000.  As the figure shows, development in both states was very comparable from 

2000 to 2005. Since then though, increases in Colorado wind capacity have averaged 276 MW per year 

from 2006 through 2015, with an additional 76 MW of capacity scheduled to be built in 2016.  

Elsewhere in the western interconnection, wind development has also expanded, especially over the past 

half-decade.  Figure 3 shows the annual installed wind capacity in the western interconnection states since 

2000, including anticipated expansions in 2016. Between 2011 and 2015, none of the states shown exhibit 

a similar lack of growth to Wyoming’s during the past five years as a share of installed wind. Generally, 

wind capacity growth in all other states in the western interconnection has been quite strong, with five 

states (Arizona, Colorado, Idaho Montana, and New Mexico) more than doubling their capacity in this 

time. In the same period California increased its capacity by over 90 percent and Oregon, Utah and 

Washington saw their installed wind capacity grow by 53 percent, 83 percent and 46 percent respectively. 

Nevada’s capacity also grew substantially as a share of existing capacity, from having no wind generation 

before 2012 when 152 MW of new capacity was built. This growth occurred despite the fact that Nevada 

is considered to have the worst wind resource in the western interconnect, yet even the state with the 

worst wind resource outperformed Wyoming in terms of new capacity added over the past five years.  

Given the economic and revenue benefits new wind capacity offers both from construction and 

operations, understanding Wyoming’s relative lack of growth over the past half-decade should pose an 

important policy question. 

Figure 3: Incremental Wind Capacity Additions in Wyoming and Colorado: 2000 to 2015. 

 
Source: U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy    
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3. Determinants of Wind Development Patterns 

Generally, the competitiveness and ability of a state to attract wind development can be reduced to four 

sources. First is the local wind resource.  States with better wind resources will, all else equal be more 

attractive to wind developers.  Of course, over time everything else does not remain constant. Changes 

over time in other critical considerations can undermine any natural competitive advantage offered by 

the naturally-occurring wind resource.  Four of the most critical are:  

 local market demand 

 export demand and transmission access  

 state incentives and regulation,  

 new technological developments that increase the potential wind productivity of a specific state.   

Of the five areas driving wind development though (including the natural wind resource), only two can be 

influenced by state policy actions. The remainder will be driven primarily by factors outside the states 

control.11  The reasons for the patterns of wind development shown in Figures 2 and 3 can be explained 

by these four drivers. The following sections consider these issues in more detail.  

3.1 Local Market Demand:  

Local load growth can drive local wind development within a state, or if a market is lucrative enough it 

can provide incentive to develop high potential wind resources elsewhere. Figure 4 presents the rates of 

growth in electricity sales across the states of the western interconnect. Comparison of the patterns in 

this figure to those in Figures 2 and 3 shows the effect local load growth appears to exert on local 

development. For example, the spike in Wyoming wind development between 2008 and 2010 shown in 

Figure 2 corresponds to the period from 2005 to 2009 when Wyoming recorded the highest load growth 

rate among all states in the western interconnect. In Wyoming, this increase in electricity demand was 

driven by the natural gas boom the state experienced during this period. The same correlation of local 

demand growth to local wind development can also be seen in several other states.  

 

 

 

                                                           
11 Specifically, the state cannot affect its own wind resource, and at best can only very indirectly affect local demand 
(if for example state policies caused a large surge in economic growth and electricity demand), or if state efforts led 
to the development of new wind technologies beneficial to Wyoming over other states. Formally, such a relationship 
is expressed mathematically as  
 
State competitiveness = f(state (dis)incentive policy, transmission development policy; natural wind resource, local 
    load growth, the state wind generation technology). 
 
This relationship defines a state’s competitiveness to attract wind development as a function of how it chooses to 
enact wind incentives (or disincentives such as a tax) and transmission development policies, given its natural wind 
resource, local load growth conditions that are determined primarily by national and international factors such as 
natural-gas discoveries or commodity prices, and finally the state of wind generation technology which can improve 
or reduce the potential productivity of Wyoming’s resource relative to other states’.        



17 
 

Figure 4: Average Annual Growth Rates of State Sales  

Source: US Energy Information Administration (EIA) 

The current energy slump in Wyoming, however, is unlikely to create high rates of electricity demand 

growth in the near term. Further, Wyoming’s small population limits its total amount of electricity 

demand. The small size of Wyoming’s market will not be responsible for large wind developments, and 

therefore the larger development of Wyoming’s wind resources will depend on its ability to serve demand 

growth in other markets.    

3.2 Export Demand and Transmission Access:  

Especially since 2005, while local state demand growth explains wind generation capacity growth in some 

states more than others, the potential to export power to more lucrative markets has been a strong driver 

of new wind generation capacity across the west. The most lucrative markets to export power to will have 

higher loads able to absorb power imports, and higher prices. Figure 4 indicates that while load (demand) 

growth has been low across most western states since 2010, two of the highest growth regions currently 

are adjacent to Wyoming (Utah and Colorado). Serving these markets from Wyoming though, requires 

transmission access.  

Electricity exports among states are in large part driven by price and load level differences and the most 

lucrative markets will have high prices and the potential to absorb significant power imports from other 

regions. Figure 5 describes average retail electricity prices by wester interconnect state over time. Prices, 

along with total western state loads are shown in Figure 6. From these figures it is apparent that California 

provides the most lucrative market in the western interconnect as both prices and load are significantly 

higher than elsewhere. Consideration of the wind development patterns in Figure 3 suggests that the high 

wind generation development in Washington and Oregon can in part be explained by the incentive to 

serve the California market due to well-developed transmission access existing between the three states. 

Other states with the larger loads that could support large imports of power include Washington, Arizona, 

Colorado and Oregon. 
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Figure 5: Average Retail Electricity Prices by State in the Western Interconnection: 2000-2014    

 
Source: US Energy Information Administration (EIA) 

Figure 6: Total Electricity Retail Sales by State in the Western Interconnection: 2000-2014   

 
Source: US Energy Information Administration (EIA) 

In Wyoming, historic patterns of wind resource development are explained by these patterns also.  Most 
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operates 588 MW of the wind facilities in Wyoming, and power from these facilities serves customers in 

Utah, Idaho, Oregon, and Washington as well as in Wyoming. Colorado also has historically offered an 

attractive market for Wyoming wind and several wind generation facilities in the state have power 

contracts with Colorado customers. Service to these markets has been dependent on transmission access 

being available to allow power to flow to these states.  Between 2008 and 2010, much of the available 

transmission access in Wyoming to these regions was reduced as wind generation development occurred.  

More recently, the potential of the California market has motivated several large wind development 

proposals, specifically Power Company of Wyoming’s 3000 MW Chokecherry and Sierra Madre project, 

and the 2100 MW Pathfinder wind development project. Both projects, however, highlight the difficulty 

in terms of transmission capacity that Wyoming faces in delivering power to the western grid’s largest 

market. To access California, both proposed projects will need costly new transmission infrastructure 

between Wyoming and California (or southern Nevada) to allow full market delivery of power.  

Figure 7: New Wyoming Transmission Proposals   

 
Source: Wyoming Infrastructure Authority (2010) 

Overall, while Wyoming has very good wind good resources, the lack of wind development since 2010 has 

often been blamed on a lack of transmission capacity. This problem has been documented in industry and 

academic studies (see for example GE Energy, 2010; and Godby, Coupal and Torell, 2014). In addition to 

a lack of transmission that would enable access to the California market, the main transmission corridor 

between Wyoming and Colorado, referred to in the industry as the Wyoming-Colorado Intertie, or simply 

TOT 3 is a known bottleneck for delivery of power to Colorado. In 2008 when an expansion of the corridor 

was proposed, 70 percent of the line capacity was immediately committed to by two wind energy 

http://wyia.org/projects/transmission-projects/
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companies, however, the expansion was never built. Transmission capacity in western Wyoming serving 

adjacent states on the PacifiCorp system has also neared capacity over the past decade, and in response, 

PacifiCorp announced plans several years ago to build two new transmission corridors, Gateway West and 

Gateway South. Growing scarcity of transmission capacity has occurred simultaneously to the observed 

slowdown in Wyoming wind capacity development.   

The state of Wyoming has recognized this problem and in 2010 and began a program coordinated by the 

Wyoming Infrastructure Authority (WIA) to facilitate the development of new transmission.  Figure 7 

describes the transmission projects it has assisted with. The process of developing transmission though, 

is slowed by burdensome processes and regulations, and as of 2016 none of the projects shown has yet 

been built.12 Of those projects shown in Figure 7, the projects accessing Colorado from Wyoming (High 

Plains Express and expansion of the Wyoming-Colorado Intertie) have not progressed since 2010. The 

Zephyr line associated with the Pathfinder Wind Project also has not progressed to a permitting stage. 

The Gateway and TransWest Express projects have progressed significantly. For TransWest and the 

northern portion of the Gateway project (Gateway West), permitting is nearly complete, while Gateway 

South permitting continues.  Overall, Wyoming continues to suffer from inadequate transmission access, 

and until this is rectified, Wyoming’s competitiveness to attract large-scale wind development relative to 

other states that do not suffer this problem will be undermined.   

   

  

                                                           
12 In 2012, the WIA released a report prepared by TetraTech that outlined the transmission permitting process. 
That report is available here: http://wyia.org/wp-content/uploads/2009/04/tetratech-mapping.pdf.  

http://wyia.org/wp-content/uploads/2009/04/tetratech-mapping.pdf
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Recent Wyoming Transmission Projects  

The Wyoming Infrastructure Authority has been involved in promoting and assisting several new 

transmission projects in Wyoming. In Figure 7 the following projects are shown: 

TransWest Express: This effort would build a 3000 MW capacity DC high-voltage line between south-

central Wyoming and southern Nevada, providing access to the California market for projects such as 

Power Company of Wyoming’s Chokecherry and Sierra Madre project. This project has nearly completed 

permitting and is anticipated to begin construction in 2017/18.    

PacifiCorp’s Energy Gateway: This project includes several legs. In Wyoming, the two lines of interest are 

the Gateway West and Gateway South portions of the project.  Gateway West has nearly completed 

permitting and Gateway South is in the process of securing full permitting.   

Wyoming-Colorado Intertie: This project aimed to expand existing transmission access between Wyoming 

and Colorado. Currently the project appears to be dormant. 

Zephyr:  This line would link the proposed Pathfinder project to a site in Utah, where existing transmission 

would then transfer power to southern Nevada and California.  

High Plains Express: This project, to be built in several phases by a number of entities would link the 

Wheatland-Chugwater areas of Wyoming with the front-range of Colorado.  The line would then continue 

south into eastern New Mexico before turning west and eventually linking the Phoenix area, and allowing 

Wyoming and eastern Colorado generators greater transmission access across the region it covers and to 

the Arizona market. This project also appears to be dormant though portions of the project may be built 

separately by the various entities involved.       

More detailed descriptions of these projects can be found at the Wyoming Infrastructure Authority 

website:  

http://wyia.org/wp-content/uploads/2009/04/March-2014-brochure.pdf.   

  

http://wyia.org/wp-content/uploads/2009/04/March-2014-brochure.pdf
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4. Differences in State Incentives for Wind Development:   

In addition to market access and transmission, the competitiveness of state to attract wind development 

is also affected by the policy environment it creates to incentivize such development. Given all western 

states have locations suitable for economically competitive wind development, the attractiveness of 

states to developers of wind energy will also depend upon the relative favorability of states’ tax policies 

and renewable energy incentives. Such incentives can serve to reduce wind generation owner’s tax 

liabilities and therefore increase after-tax returns for developers. While potentially costly in terms of 

foregone revenue, the benefit states receive for such efforts includes the new economic activity created 

by such facilities and the additional tax revenues they create.  

Additionally, one of the most effective drivers of wind development nationally has been the introduction 

of RPS requirements (see for example Menz and Vachon, 2006, Carley, 2009). All but three states in the 

western interconnect have an RPS standard, as shown in Figure 8. Most of these standards have been 

instituted over the past decade. Comparison of the states with RPS standards to wind capacity changes 

shown in Figure 3 highlights the correspondence between states with significantly less growth in wind 

capacity and those without RPS requirements (Idaho, Utah and Wyoming).  

Figure 8: Renewable Portfolio Standards in the United States, July 2016.  

 
Source: Wind Technologies Report, 2015 (Wiser et al., 2016) 

Trends in western wind policy over the past decade have left Wyoming with arguably the least favorable 

incentives for wind development of any of the states in the western interconnection. While transmission 

access appears to have been one factor in the slow development of wind generation in Wyoming over the 

past five years, differences in state policies also may have influenced the degree of wind development in 

the state, where Wyoming has had the least wind capacity growth of any western interconnect state. The 

following sections provide an overview of the incentives available to wind developers in each state in the 

western interconnect. They are then summarized in Table 2 and show significant differences among states 

with respect to policies to encourage wind development.  

https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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4.1 Arizona 

At the end of 2015, Arizona had 268 MW of wind generation capacity, which ranked it 10th of 11 states in 

the western interconnection. The first wind facility in the state did not begin operations until 2009. Since 

then, wind generation capacity has more than quadrupled. Supporting this development, the state has 

several tax incentives that are presently available to wind developers that allow them to offset their state 

corporate income taxes owed, which are currently charged at a rate of 6.968%. The first is an investment 

tax credit of 10% based on the total capital investment made in a renewable energy facility. This credit 

can also be claimed in equal installments over 5 years. There is also a 1¢/kWh Production tax credit 

available, payable over the first 200,000 MWh of production and with a program cap of $20 million per 

year. In addition, renewable energy equipment owned by utilities is also assessed a property tax based on 

of 20% of depreciated value (based on cost). The state also has a renewable portfolio standard of 15% by 

2025.    

4.2 California 

At the end of 2015, California had 6108 MW of installed wind capacity, ranking it first and well ahead of 

all other states in the western interconnect, and 3rd overall in the country. In 1999 it had 1616 MW of 

wind generation capacity, more than Wyoming does today. Since that time wind generation capacity has 

expanded by almost four times. In 2016 an additional 131 MW of capacity is expected to be put into 

commercial operation. While the state has an 8.84% corporate income tax, and no direct tax credits 

applicable to utility scale wind developments, the state does have a limited sales tax exemption from its 

7.5% tax level (8.48% state and local average rate).13 The states’ greatest advantage is its RPS requirement, 

which is the strongest in the nation, requiring renewable generation to provide 33% electricity by 2020 

and 50% by 2030. This has driven significant renewable development both within and outside the state to 

meet the state’s RPS requirements.  

4.3 Colorado 

At the end of 2015, Colorado had 2992 MW of installed wind capacity, ranking it fourth among western 

interconnect states, and 10th overall in the country. As shown in Figure 3, Colorado’s installed wind 

generation capacity was very similar to Wyoming’s before 2010, but since then Colorado’s capacity has 

doubled. In 2016, an additional 76 MW of new capacity is expected to come online. The state has a 4.63% 

corporate income tax and no investment or production tax credits, unless such facilities locate within a 

state Enterprise Zone (EZ). This credit is worth 80% of the EZ investment tax credit if the facility is placed 

in service before January 1, 2021. Wind development expenditures in the state are, however, exempt 

from the 2.9% state sales tax (average state and local rate 7.5%). Property taxes are also levied on a 

graduated levy with reduced rates for larger facilities. For example, a single commercial turbine up to 2 

MW is assessed at $1128/kW, while turbines belonging to facilities with greater than 100 MW of capacity 

are assessed at $371/kW. The state has also implemented an RPS of 30% for investor owned utilities, 20% 

for coops and 10% by 2020 for municipally owned utilities.   

 

                                                           
13 The exemption is not applicable to equipment for power generation thereby reducing the value of the credit to 
purchases for non-generation equipment and services. 
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4.4 Idaho  

At the end of 2015, Idaho had 973 MW of installed wind capacity, ranking it seventh among western 

interconnect states, and 19th overall in the country. Between 2009 and 2012 the states’ wind capacity 

nearly tripled, but has seen no new development since.  Idaho can be seen as an example of how changes 

in wind incentives can affect what had previously been strong wind development prior to the changes. 

The state’s corporate income tax rate is 7.4% and the state has no investment or production tax credits. 

The state also has no sales tax exemption and no state sales tax, however counties average 6.04% in locally 

assessed sales taxes. A state exemption for wind generators was allowed to expire in 2011, which may in 

part explain the stagnation in wind development since. In addition to state (dis)incentives, the state has 

previously exercised its right to modify the definition of the size of qualifying facilities eligible to be 

assured power purchase agreements under the federal Public Utility Regulatory Policies Act (PURPA) and 

reduced it from the usual 80 MW size found under the federal rule to levels below the size of a commercial 

turbine since 2012.  This has reduced the incentive to build smaller wind generation facilities in the state 

(Black et al., 2014). Further undermining Idaho’s attractiveness to wind developers, Idaho is also one of 

the three states in the western interconnect without an RPS requirement. There is a property tax 

exemption for commercial wind producers, wherein producers pay 3% of annual energy earnings in the 

state as long as they are not regulated by the Idaho Public Utility Commission; however, only two 

generators qualify for this in the state. The state does have an additional potential incentive program: 

Independent Power Producers can request financing from the Idaho Energy Resources Authority for 

development of renewable energy projects, however, this funding is not guaranteed. Overall, Idaho has 

relatively weak wind development incentives compared to others in the western interconnect and Black 

et al, (2014) argue this has been responsible for the limited wind development the state has seen over 

the past decade.                      

4.5 Montana  

Montana has relatively strong wind development incentives and has seen a significant increase in its wind 

generation capacity over the past half-decade. At the end of 2015, Montana had 665 MW of installed wind 

capacity, ranking it eighth among western interconnect states, and 21st overall in the country. This 

capacity increased by 67% between 2011 and 2015. The state is expected to add an additional 266 MW 

of new capacity by the end of 2016. The state does have a 6.75% corporate income tax rate, but 

commercial wind facilities are eligible for up to a 35% investment tax credit in the year the equipment is 

put in service and the credit can be carried forward for up to 7 years if the credit exceeds taxes payable. 

Also, if total full-time jobs increase by 30% or more in a given year at a facility, an investment tax credit is 

available of 1% of the new wages paid in the state during the first three years of operation. Also favorable 

to wind developers, the state does not have a sales tax. Property taxes are also discounted 50% for wind 

facilities over 1 MW in the first five years after construction. In the years afterward the exemption is 

reduced by 10% until in year 10 the full assessment value is charged. Wind generation facilities are also 

assessed as Class 14 properties, at 3% of market value (except when eligible for the 50% exemption). The 

state does have a wholesale energy transaction tax of 0.015¢/kWh on energy transmitted by a service 

provided in the state lands, however, electricity generated on state lands is exempt. Montana also has an 

RPS requirement of 15% by 2015.  
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4.6 Nevada 

At the end of 2015, Nevada had 152 MW of installed wind capacity, ranking it last among the eleven 

western interconnect states, and 32nd overall in the country. The state had no wind generation capacity 

until 2012. This outcome in part reflects the fact that the state is ranked 34th among the states and worst 

in the west in NREL’s state rankings of wind potential at current technology levels (NREL, 2015) and 

renewable energy developers have appeared to focus on solar over wind development. Still, wind 

development in the state since 2012 has exceeded both Idaho’s and Wyoming’s. Nevada does not have a 

corporate income tax but does have a commerce tax assessed at 0.136% of the Nevada gross revenue 

exceeding $4 million, however, revenues from power exported from the state are exempt from taxation. 

This tax structure is favorable to developers that wish to develop electricity generation for export to 

nearby California. The state does charge a tax of 1.475% on all payroll exceeding $50,000, but given the 

few employees that work at wind generation facilities, this is a relatively minor cost to renewable energy 

developers. The state’s sales tax rate is 6.85% (state and local rate averages 7.98%), however the tax is 

reduced to 2.6% on renewable energy purchases in the first three years of a commercial facility’s 

operation. Given wind developer’s primary sales tax liability comes from facility construction when 

equipment is initially purchased, this exemption significant reduces developers’ capital expenses in the 

state. For facilities over 10 MW, the property tax is also reduced by up to 55% for up to 20 years for 

renewable generators including wind. The state also has an RPS of 25% by 2025.         

4.7 New Mexico 

At the end of 2015, New Mexico had 1080 MW of installed wind capacity, ranking it sixth among western 

interconnect states, and 17th overall in the country. This capacity has grown 54 percent since 2010. As 

shown in Table 1, the potential wind resource in this state has been improved by the use of new 

technologies in wind generation, and the state is expected to add 540 MW of new capacity by the end of 

2016, which will put it ahead of Wyoming in western and national rankings. The state has a corporate 

income tax rate of 7.6% but offers a 0.01¢/kWh credit up to the first 400,000 MWh produced. The credit 

is available annually for 10 years as long as facilities are in operation by January 1, 2018. While the total 

amount of the potential tax credits is currently capped, in 2019 and 2020 an additional 100MW of 

eligibility will be made available in each year. These credits will expire on January 1, 2028. Instead of a 

sales tax, New Mexico has a gross receipts tax rate of 5.13% (state and local average rate is 7.55%), which 

implies wind sales, not capital expenditures would be taxable, significantly reducing the capital 

expenditures required to develop a wind site in the state. The state also offers tax incentives for 

alternative energy product manufacturers, and has an RPS of 20% by 2020.  

4.8 Oregon 

At the end of 2015, Oregon had 3153 MW of installed wind capacity, ranking it second among western 

interconnect states, and 8th overall in the country. Capacity in the state has grown by 50 percent since 

2010, and Oregon is expected to add 50 MW of new capacity by the end of 2016. While Oregon does have 

a corporate income tax rate of 6.6%, generation capacity has been facilitated by excellent transmission 

infrastructure between California and Oregon and by the state’s lack of a sales tax. Oregon also exempts 

property used in renewable energy generation from taxes. The state also has a 50% RPS by 2040 for large 

investor owned utilities and an RPS of between 5% and 25% for smaller entities. Previous incentives that 

have since been allowed to expire, also facilitated development (see Black et al., 2014).  
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Table 2:  Summary of State Wind Development Incentives 

 

 

State 

Corporate 

Income Tax 

Rate

State Business 

Tax Rate 

Exemptions from 

Corporate or 

Business Taxes

Sales Tax 

Rate (Avg. 

state & 

Local)

Sales Tax 

Exemption 

Property Tax 

Exemption/ 

Incentive 

Other 

Incentives/  

Subsidies*

State RPS 

Standard

Specific 

Wind Taxes

Arizona 6.968% N.A. 

-investment tax 

credit of 10%, 

1¢/kWh Production 

tax credit  

5.6% (8.25%) No 
-taxed at 20% of 

depreciated value
No 15% by 2025 No

California 8.840% N.A. No 7.5% (8.48%)

-limited to non-

generation 

equipment

No No
33% by 2020, 

50% by 2050
No

Colorado 4.630% N.A. 

-80% exemption 

for facilities in state 

enterprise zones

2.9% (7.5%)

-state sales tax 

exemption for 

wind facilities

-graduated 

reductions in  

property tax rates 

for larger facilities

No 

30% 

IOUs/20% 

coops/10% 

MOUs by 

2020 

No

Idaho 7.400% N.A. No 0% (6.04%) No 

-3% of annual 

energy earnings  if 

not regulated by 

IPUC

-IPPs can 

request 

financing from  

Idaho Energy 

Resources 

Authority

No No

Montana 6.750% N.A. 

-35% investment 

tax credit, 1% of 

new wage payroll if 

jobs increase by 

30% 

N.A. 

-all equipment 

exempt - no 

sales tax in the 

state

-50% for facilities 

over 1 MW in first 

five years, 

increases to 100% 

over next 10 years

No 15% by 2025 No

Nevada N.A. 

-0.136% of the 

Nevada gross 

revenue 

exceeding $4 

million

-Revenues from 

power exported 

from the state 

would be exempt

6.85% 

(7.98%)

-reduced to 2.6% 

on purchases in 

the first three 

years of 

operation

-over 10 MW, the 

property tax is 

reduced by up to 

55% for up to 20 

years

No 25% by 2025 No

New Mexico 7.60% N.A. 

-0.01¢/kWh credit 

up to the first 

400,000 MWh 

produced

5.13% 

(7.55%)
No No

-tax incentives 

for alternative 

energy product 

manufacturers 

20% by 2020 No

Oregon 6.600% N.A. No N.A. 

-all equipment 

exempt - no 

sales tax in the 

state

-Property used in 

renewable energy 

generation is 

exempt from 

taxes

No

-50%(IOUs)/ 

5% to 25% 

for smaller 

entities  by 

2040

No

Utah 5.000%

-10% investment 

tax credit, 

$0.0035/kWh 

production tax 

credit  in first four 

years, 75% post-

performance credit 

available 

5.95% 

(6.76%)

-renewable 

energy 

equipment is 

exempt

No No No No

Washington N.A. 
-0.00484% of 

gross receipts

-12¢/kWh - 

18¢/kWh refund to 

a maximum of 

$5000 per year

6.5% (8.9%) No No No 15% by 2020 No

Wyoming N.A. N.A. 

-no taxes on 

income or 

earnbings

4% (5.4%) No No No No 1%/MWh

* includes grants and financing assistance
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4.9 Utah 

At the end of 2015, Utah had 327 MW of installed wind capacity, ranking it ninth among western 

interconnect states, and 27th overall in the country. Since 2010 this capacity has increased by 47 percent 

and the state is expected to add 82 MW of new capacity by the end of 2016. The state has a 5% corporate 

income tax, but offers a renewable energy investment tax credit of 10% as well as a production tax credit 

of $0.0035/kWh in the first four years of operation. A 75% post-performance credit is also available on 

new state revenues for 20 years if the project meets minimum cost, employment, or wage thresholds.  

While the state sales tax is 5.95% (state and local average is 6.76%), renewable energy equipment is also 

exempt from taxation. The state has no property tax incentives, nor an RPS standard.  

4.10 Washington 

At the end of 2015, Washington had 3075 MW of installed wind capacity, ranking it third among western 

interconnect states, and 9th overall in the country. The state’s wind generation capacity increased by 46 

percent from 2010 to 2015. The state has no corporate income tax but does have a business tax based on 

gross receipts of 0.00484%. Sales taxes in the state are assessed at 6.5% (average state and local is 8.9%). 

There are no sales tax exemptions for renewable energy currently in place, nor are there any property tax 

exemptions, though until 2013, wind energy equipment was fully exempt from sales taxes. The state does 

offer a 12¢/kWh to 18¢/kWh refund to commercial wind producers to a maximum of $5000 per year and 

the state has a 15% by 2020 RPS requirement.   

4.11 Wyoming 

At the end of 2015, Wyoming had 1410 MW of installed wind capacity, ranking it fifth among western 

interconnection states, and 15th overall in the country. The state has not added any new capacity since 

2010, but is expected to add 80 MW of new capacity by the end of 2016. While Wyoming’s lack of a 

corporate income tax should be attractive to developers, Wyoming, is not unique in the west with respect 

to this advantage. Additionally, other states having an income tax often offer partial or even full tax 

exemptions, and/or tax credits to wind developers to offset these tax costs.  Wyoming also does not offer 

a sales tax exemption for wind generation expenditures in the state, while several states in the west do.14 

Given the capital intensity of wind development and the fact a significant portion of project costs to 

provide such generation occur in the construction phase, such an exemption is considered among the 

most important considerations for wind developers. The state sales tax rate is 4% (state and local average 

is 5.4%). The state also assesses a property tax at 11.5% of the cost-based value for industrial property, 

and does not have any exemptions for renewable energy. The state also is one of the three in the western 

interconnect not to have a statewide RPS requirement.  

An additional concern with respect to the state’s ability to attract wind development is its wind generation 

production tax. Passed in 2010, in 2012 a $1/MWh production tax began to be charged on the output of 

all wind generation for facilities in operation more than 2 years. Wyoming is the only state to assess such 

a tax on wind energy production. Forty percent of the revenue derived from this tax flows to the state, 

and 60% gets distributed among all counties hosting wind turbines.15 In 2016, with the state facing a 

                                                           
14 The Wyoming sales tax exemption was set to expire on June 30, 2012, unless renewed by the Wyoming 
Legislature. Instead, in 2009 the Wyoming Legislature passed a law repealing the exemption earlier, as of 
December 31, 2011.  
15 See http://legisweb.state.wy.us/2010/Enroll/HB0101.pdf.  

http://legisweb.state.wy.us/2010/Enroll/HB0101.pdf
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severe revenue crisis, the state has begun to consider new charges to the wind energy sector and this has 

created significant interest both within the region and nationally.16 The owners of the proposed 3000 MW 

Chokecherry and Sierra Madre project, to be located in southern Carbon County and which would be the 

nation’s largest wind facility, have said the economic competitiveness and therefore viability of the project 

is at risk if new taxes are levied.17  

In addition to taxation and incentive issues, some have argued that wind development in Wyoming has 

become more difficult due to land protections. At the state level, the most prominent concern has been 

the Greater Sage-Grouse, a bird indigenous to Wyoming that has often been suggested for protection 

under the Endangered Species Act (ESA).18 Because the bird’s natural habitat occurs across lands valuable 

for energy development, the state began a proactive program to avoid a listing of the bird under the ESA 

in 2008. This effort led to the development of the Greater Sage Grouse Core Area Protection plan, which 

limits commercial development activities in wide areas of the state. Many of these core protection areas 

correspond to prime wind development areas. In 2010, the plan was modified to reduce some of the 

burdens it placed on wind developers, including the addition of allowable transmission corridors and a 

remapping of the some protected areas.19 Other land restrictions imposed at the federal level pose 

additional regulatory challenges to wind developers wishing to develop wind generation sites in Wyoming, 

though such permitting problems are not unique to Wyoming.20 Permitting is difficult across the western 

interconnect due to the large amount of federal lands in all the western states. Overall though, the 

combination of perceived permitting problems due to the large amount of Federal land as proportion of 

total area in Wyoming, an overall lack of wind development incentives, and the presence of a unique wind 

generation tax may be seen as significant impediments to wind development in Wyoming.   

4.12 Overview:  

A review of state incentives in the western interconnect shows a wide disparity among states. To wind 

developers, tax incentives are important. Arguably the most important is the sales tax, as wind facilities 

are highly capital intensive and sales tax requirements increase the total capital expenditure on a project 

significantly. Also, wind facilities are often developed and then sold, thus the developers of projects are 

potentially more concerned with the up-front capital expenditure than taxes paid over time on income or 

in the form of property taxes. For these reasons, sales tax exemptions (or the lack of a sales tax entirely 

                                                           
16 See for example the draft bill by the Wyoming Joint revenue committee for the September 22-23rd, 2016 
meeting here: http://legisweb.state.wy.us/InterimCommittee/2016/03-0922AppendixC.pdf. For a discussion of the 
issues see https://www.hcn.org/articles/wyoming-considers-raising-an-already-unique-wind-tax, and 
http://www.latimes.com/nation/la-na-sej-wyoming-wind-tax-snap-story.html.  
17 See for example http://www.wyomingnews.com/news/proposed-energy-tax-may-threaten-wyoming-wind-
project/article_2de88df4-1e57-11e6-9bb8-176eb30df01e.html. 
18 The US Fish and Wildlife Service has determined that an ESA listing is not warranted, however, this concern 
remains and for this reason the State of Wyoming has been proactive in attempting to increase the bird’s 
population in Wyoming. 
19 A description of the 2010 revision which includes transmission corridors can be found at http://wyia.org/wp-
content/uploads/2009/04/ev-sens-2.pdf.     
20 The Sage Grouse issue is also not unique to Wyoming. In Idaho, similar concerns with respect to protecting Sage 
Grouse habitat and BLM permitting were in part responsible for the cancellation of the China Mountain Wind 
project (see http://boisestatepublicradio.org/post/least-one-idaho-wind-farm-has-been-scrapped-because-sage-
grouse). Wyoming’s self-imposed additional Sage grouse protections though add an additional layer of permitting 
concern not present in other states. 

http://legisweb.state.wy.us/InterimCommittee/2016/03-0922AppendixC.pdf
https://www.hcn.org/articles/wyoming-considers-raising-an-already-unique-wind-tax
http://www.latimes.com/nation/la-na-sej-wyoming-wind-tax-snap-story.html
http://www.wyomingnews.com/news/proposed-energy-tax-may-threaten-wyoming-wind-project/article_2de88df4-1e57-11e6-9bb8-176eb30df01e.html
http://www.wyomingnews.com/news/proposed-energy-tax-may-threaten-wyoming-wind-project/article_2de88df4-1e57-11e6-9bb8-176eb30df01e.html
http://wyia.org/wp-content/uploads/2009/04/ev-sens-2.pdf
http://wyia.org/wp-content/uploads/2009/04/ev-sens-2.pdf
http://boisestatepublicradio.org/post/least-one-idaho-wind-farm-has-been-scrapped-because-sage-grouse
http://boisestatepublicradio.org/post/least-one-idaho-wind-farm-has-been-scrapped-because-sage-grouse
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in Montana and Oregon) has been a primary concern of wind developers. Four states currently offer full 

exemptions to sales taxes (Colorado, Montana, Oregon, Utah), and Nevada reduces the potential tax to 

2.6%. While not the only potential cause of the lack of development in Wyoming since 2010, the state’s 

decision to allow a wind generation exemption from sales taxes was potentially an important change with 

respect to Wyoming’s competitiveness to attract wind development.     

Despite the fact that the capital intensive nature of wind generation potentially creates a greater focus 

on sales tax levels, income and property taxes are also an important concern. This is true both for 

developers wishing to operate facilities they build, or those planning on selling such facilities once built, 

as both types of developers will have to account for the effects taxes have on net income streams wind 

generation installations will create.21 While Wyoming’s lack of a corporate income tax would seem 

attractive, it is important not to overestimate the impact this could have on a state’s ability to attract wind 

development. Other states, notably Washington and Nevada also have no such tax. Nevada also offers a 

property tax exemption for wind developments, and for a developer it is potentially the combination of 

tax advantages that may succeed in attracting their investment over the lack of a single tax. Even those 

states that do impose corporate income taxes often offer significant tax credits to offset this cost. Arizona, 

Colorado, Montana, New Mexico and Utah for example all have a variety of programs that attempt to 

make the presence of a corporate income tax less of a burden to developers locating in their states. With 

respect to property taxes, four states offer full or partial reductions in the tax rate charged (Arizona, 

Colorado, Montana and Nevada and Oregon) for wind development. Wyoming, as noted above offers no 

exemption. 

Additional policies are also important. The RPS requirement that all but three states have imposed on has 

potentially led to increased local demand for wind generation, and may have had significant impact on 

development in several states (California, Oregon, Washington and Colorado for example). As noted 

above, when transmission capacity exists the imposition of such policies can also benefit other 

neighboring states.   

An example of a less common form of (dis)incentive policy is Wyoming’s generation tax on wind energy. 

Unique nationally, Wyoming’s tax actually charges wind developers for the privilege of producing 

electricity in Wyoming. As the only such tax in the country, this has increased the cost of operations of 

such facilities in Wyoming relative to all other states. It also has potentially sent a negative signal to wind 

developers regarding the state’s enthusiasm for wind generation. Another effect of such a tax is that it 

creates an additional uncertainty regarding future tax liability, as recent debates in Wyoming over the 

possibility of increasing the tax have demonstrated.   

Overall, assessment of Wyoming’s tax structure, incentives and renewable policies indicates a potentially 

significant competitive disadvantage with respect to the state’s ability to attract wind developers. 

Wyoming’s primary tax benefits are the lack of an income tax and relatively low property taxes.  

Potentially offsetting these advantages are the fact that the state does have a statewide sales tax, it lacks 

both sales and property tax exemptions for wind developers, and the state taxes wind generation, unlike 

any other state. Wyoming also is among a minority of states in the west (and nationally) that do not have 

a state RPS requirement. In Wyoming the lack of such a standard, combined with transmission access 

                                                           
21 Income and property taxes also create future tax uncertainty as rates and rules could change (or a tax could be 
imposed if a state has no income tax) over the life of a project 
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problems causing electricity exports to be more difficult, the ending of the sales tax exemption in 2011 

and the imposition of the tax collections on wind generation in 2012 could potentially explain why even 

small scale facilities have not been built since 2010. 

A note on Federal Production Tax Credits (PTCs) 

In December 2015, Congress extended the federal Production Tax credit (PTC) for five years (or if wind 

developers elect to do so, this can be converted into an Investment Tax Credit (ITC)). The current rate is 

$23/MWh, and this will now decrease in 20% annual increments to 80% of the current level in 2017, 60% 

in 2018, etc., before ending in 2021. The PTC allows wind development owners a non-refundable tax credit 

against federal taxes owed. This tax credit is paid for each MWh of electricity produced for 10-years after 

a facility is put in service, and the credit is inflation adjusted to maintain its value over time. Because 

developers often do not have a tax liability large enough to take advantage of the entire credit offered (it 

must be used for taxes – it is not a cash rebate), this has led to developers partnering with other firms 

that do have the tax liability to take full advantage of the PTC. This form of partnership in which the tax 

equity investor takes on ownership in the project offers an opportunity for wind developers to both utilize 

the tax credit more efficiently (without allowing potential credits to be unused if they do not have the tax 

liability to fully use it), and the ability to attract financing that might otherwise be difficult to obtain given 

the capital intensity of wind projects. Often developers do not have the financial resources to secure debt 

on the scale necessary to build the projects they would prefer, and therefore tax equity partnerships 

create the ability to secure the funding they might be otherwise unable to acquire.   

Figure A2:   Comparison of Wind Developer’s Cost of Financial Capital with and without using PTCs 

 
Source: Wind Technologies Report, 2015 (Wiser et al., 2016) 

Tax equity investors, however, are not numerous and they charge for their willingness to capitalize 

projects, resulting in higher terms than the interest rates available for debt financing.  Figure A2 shows, 

the effective after-tax yield on tax equity, or the cost of capital wind developers face when using this form 

of financing is approximately twice the cost of 15-year debt. Currently there have been suggestions to tax 

the federal PTC in Wyoming. If the tax credits available to offer a tax equity partner are reduced through 

such a tax policy change, this will increase the cost of tax-equity finance in Wyoming relative to other 

states, undermining the state’s competitiveness to attract wind development.      

 

https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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5. Technological Changes and their Potential Impact on Wyoming Competitiveness  

5.1 Productivity Improvements due to new Wind Technologies 

Wind generation technology has advanced significantly since the late 1990s when the first wind facilities 

in Wyoming began to be built. Most apparent has been the increase in generation capacity of individual 

turbines, from the under 1 MW capacity turbines installed in the late 1990s, through to the 1.8 to 2.1 MW 

turbines installed in some of the most recent wind facilities in Wyoming built between 2008 and 2010.  

Even larger turbines are on the market today. Greater turbine output reduces the cost of construction for 

turbines, requiring fewer on a site to produce the same output, and allows greater output at a facility in 

a given area, depending on how turbines are spaced.  The newer turbines are also more dependable than 

those produced almost two decades ago and fewer turbines per MWh of output produced can therefore 

reduce operations and maintenance costs at wind facilities.  

In addition to turbine capacity, two other developments in turbine design have increased turbine 

productivity in the past several years. These are the turbine height, and the rotor diameter of the blades 

of each turbine. Increased hub heights allow greater wind speeds and more frequent winds that occur at 

greater heights above the earth’s surface to be taken advantage of. This increases the potential power 

and availability (amount of time a turbine is creating output) of a given turbine. Increased rotor diameters 

have also had a significant impact on turbine productivity. Larger rotors allow turbines to increase the 

amount of energy they can harvest from the wind. This again creates greater output in terms of power 

produced and potentially improves the amount of time a turbine is creating power. These two new 

technologies have increased productivity at wind facilities over time, and also have allowed profitable 

wind generation in areas that previously were considered to have too poor a wind resource to be 

profitably exploited.  

Figure 9: Average Turbine Capacity, Rotor Diameter and Hub Heights over time in the United States 

 
Source: Wind Technologies Report, 2015 (Wiser et al., 2016) 

https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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Figure 9 provides a summary of these three technological factors as they have changed since 1998 at new 

wind installations in the United States. Three trends in technological change are identifiable. First, 

individual turbine capacities have increased over time, but over the past five years this growth rate has 

moderated as installed turbines sizes have stabilized at between 1.8 MW and 2.1 MW on average. Second, 

hub heights have grown from the original 60m heights turbines of the last century, to the typical 80+m 

heights most are built at today.  Wyoming’s turbines built in the late 1990s through the 2010 correspond 

to this pattern. They were first installed at 60m heights, but by the mid-2000s were built at 80m heights, 

the most common hub height found in the U.S. today. Finally, rotor diameters have increased over time. 

It should be noted that at first capacity, rotor diameter and hub heights increased together, but by the 

mid-2000s, larger rotor diameters were fitted to standard 80 m towers and this trend of larger rotors 

being fitted towers of 80-90m continues today. For example, in 2008 no rotors were employed anywhere 

in the U.S. that were 100m in diameter or larger. By 2012, 47% of newly installed turbines were at least 

this diameter. In 2012, rotors of 110m diameter began to be built and in 2015, over 20% of newly installed 

turbines were this size (Wiser et al., 2016).  

With respect to impacts of these changes, the observed capacity factor or productivity of wind generation 

facilities has improved significantly due to the hub height and rotor changes, along with additional 

developments in turbine controls. Furthermore, observed capacity factors have improved over time on 

average despite the fact that more and more wind installations have occurred in areas that have lower 

quality wind resources than were typically exploited in the past. For example, new technologies have 

allowed installation of wind generation facilities in regions in the east that would have previously been 

considered to have too poor a wind resource to exploit profitably. Table 1 showed how this trend toward 

newer technologies employing taller towers and larger rotors has had in improving the amount of area in 

states that can achieve a 35% gross capacity factor. From the table it is apparent that in many states new 

turbine designs allow more land to be potentially used for wind generation, and the expansion of wind 

generation overall beyond what was possible even a decade ago.    

It should be noted, however, that higher hub heights and larger rotor diameters do not improve wind 

generation productivity everywhere.  For example, as shown in Table 1, in Wyoming these new 

technologies actually reduce the potential area in which such capacities factors can be achieved when 

they are used. This seemingly perverse outcome is due to the fact that in high wind areas, taller hub 

heights and larger rotor diameters cannot be employed due to the stresses Wyoming winds would place 

on the turbines. As hub heights rise, winds available generally increase. Conversely, as rotor diameters 

increase, optimal turbine rotor operating speeds are decreased. When winds are too high and gust as they 

do in Wyoming, they can cause turbine speeds to exceed their maximum design speed, and turbines are 

“curtailed”, or shutdown, with blades feathered to the wind and rotors locked to avoid the turbine 

damage. Issues regarding ice and snow build-up are also more severe with taller and lager rotor turbines. 

Due to these issues, in Wyoming the new technologies developed in the past decade have offered less 

benefit to developers than they would in areas with lower quality wind resources, as their deployment 

would result in greater curtailments than older technologies offer, reducing total electricity generated. 

The net effect of new technologies this has been a greater relative benefit in productivity for lower wind 

resource areas than higher resource ones like Wyoming.   
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Figure 10: 2015 Capacity Realized Factors by Quality of Wind Resource for Various Project Vintages.   

 
Source: Wind Technologies Report, 2015 (Wiser et al., 2016)        

Figure 10 shows how the impact of improvements in wind generation technology have impacted turbine 

performance in terms of capacity factor across four classes of wind resource quality.22 Two trends are 

apparent.  First, regardless of wind resource quality, realized capacity factors have improved with new 

technology. Areas of the highest wind resource quality, like Wyoming, have seen realized capacity factors 

rise from below 30% to above 40% over the past fifteen years.23 Second, the advantage in terms of realized 

capacity factors observed in high wind resource areas versus lower wind resource areas has decreased. 

Lower wind resource areas have seen their capacity factors improve at a faster rate than in high wind 

resource areas due to new technologies.  

Specifically, note that the average observed capacity factors in 2015 for the “higher” and “highest” wind 

resource areas. These have now converged to the same value due to the fact that, as previously discussed, 

taller hub heights and larger rotor diameters cannot be as easily deployed in the “highest” resource areas, 

while they can in lesser wind resource locations. This suggests that the competitive advantage states like 

Wyoming, that previously have been considered to have the best wind resources, has been eroded over 

time by technological improvements. Furthermore, the realized capacity factor of those resources 

considered “lowest” now produce at capacity factors Wyoming’s current wind facilities realize 

                                                           
22 Realized capacity factors differ from gross capacity factors because they include reductions in output for 
maintenance and for curtailment due to operational reasons such as wind conditions that are too high or when 
weather may cause ice to build up on turbine blades. Curtailment may also occur due to grid conditions in which 
there is excess power available. In Figure 10, broken lines indicate interpolation due to a missing data point.  
23 Figure 10 shows average outcomes across the country. Analysis of Wyoming tax data indicates that the realized 
(and taxable) output of Wyoming facilities have been roughly similar to those shown. Wyoming facilities would be 
considered to be located in an area of highest wind resource.  

https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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(approximately 35%) when Wyoming Department of Revenue data regarding reported production is 

examined.    

The implications of these developments are important for Wyoming. If lower quality wind resource areas 

can be exploited with little loss in generation potential, while also being located closer to significant 

markets, this allows reductions in the need for scarce transmission capacity and the need and expense to 

develop new transmission. It also avoids transmission losses distant sources like Wyoming experience 

when transmission capacity is available. Put another way, technological changes over the past few years 

in turbine design have reduced the productivity costs of not locating in Wyoming. Such trends also 

increase the benefits of development incentives offered in states where wind resources were previously 

considered to be of lower quality. This also suggests another potential reason for the lack of wind 

development in Wyoming since 2010. Technology changes, in combination with relative changes to the 

tax benefits between locating in Wyoming and elsewhere that have occurred since 2010 may have 

resulted in developers choosing other states for their wind projects over Wyoming since 2010.     

5.2 Cost Impacts of New Technologies    

Figure 11: turbine Transaction Prices over time 

 
Source: Wind Technologies Report, 2015 (Wiser et al., 2016)  

One other impact of technological improvements has been a reduction in the cost of turbines over the 

past fifteen years.  More recently, this has also occurred despite taller hub heights and larger rotor 

diameters being deployed. Figure 11 indicates how turbine prices have changed over time since the late 

1990s, utilizing transaction data collected by the Berkeley Energy Lab adjusted for inflation. Overall, 

turbine prices on a per kW basis reached a low of $750 on average in the late 1990s before increasing to 

an average price of over $1500 in the 2008-2009 period.  This increase in cost reflected the larger turbine 

sizes and improved productivity turbines could achieve.  Since then, however prices have continued to 

decline and now range from $850/kW to $1250/kW, a decline of between 20 and 40% (Wiser et al., 2016). 

https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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These declines have occurred with improvements in technology that have continued to increase turbine 

productivity. Taller hub heights and larger rotors that have increased capacity factors have also reduced 

wind power prices charged and the overall impact of these developments has also been to reduce total 

project costs (Figure 12). They may also have reduced sales taxes paid in states where exemptions do not 

exist. Since the peak in average reported project costs that occurred in 2009 to 2010, capacity weighted 

project costs have declined approximately $640/kw or 27% (Wiser et al., 2016).        

The combined effects of higher productivity and lower project costs have made wind development much 

more competitive over the past decade with other types of generation. Figure 13 shows the comparative 

unsubsidized cost of various types of electricity generation. Wind now is the cheapest for of generation 

available and such cost declines have hastened the widespread adoption of wind generation. Nationally, 

wind generation has grown at an observed annual rate of 20.4% since 2010. In 2015 alone, total wind 

generation capacity grew by 43.8%. Total capacity in the country has more than doubled since 2010, and 

now stands at 74,472 MW (AWEA, 2015). Though some of this growth has been driven by the presence of 

subsidies, both at individual state and national levels, a significant factor in this growth has been the fact 

that the unsubsidized cost of wind capacity is now cost competitive with natural gas combined cycle 

generation, and coal (See Figure 13). These outcomes have been the direct result of costs improvements 

enabled by technology in the past several years.    

Figure 12: Installed Wind Project Costs over time 

 
Source: Wind Technologies Report, 2015 (Wiser et al., 2016) 

From the perspective of competitiveness among states to attract wind development, lower turbine and 

project costs have reduced the impact sales and property taxes could have on a per MW-of-installed-

capacity basis. Productivity improvements, however, have also increased the potential liability of 

corporate income taxes on wind developments since they have increased expected revenue streams wind 

turbines are expected to create, and therefore the taxes payable for earnings made on this output. From 

a state perspective, the cost of offering investment tax credits incentives has also been reduced on a per 

MW basis by the lower realized lower project costs.  Overall, the implications of technology improvements 

https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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on turbine productivity, both in the recent past and those improvements expected in the future, will 

continue to have significant impacts on the relative competitiveness of states to attract wind investment.     

 

 

 

Figure 13: Unsubsidized Levelized Cost of Energy (2015 estimates) 

 

 

(a) Alternative energy costs do not include integration costs. Most estimates range from $2 to $10/MWh. Wider et al. (2015) note 

the costs for wind are estimated to be between $2 to $26/MWh depending on the study and date and assumed level of wind 

penetration.  

Source: Lazard, 2015 

 

  

https://www.lazard.com/media/2390/lazards-levelized-cost-of-energy-analysis-90.pdf
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6. Developer’s Perspectives on Wyoming Competitiveness 

To attempt to verify some of the conclusions presented above regarding Wyoming wind competitiveness, 

a small set of Wyoming wind developers were surveyed.24 These survey respondents have been involved 

with projects in Wyoming over the past decade, and some are currently involved in Wyoming wind 

projects. The majority of the projects respondents had been involved with had failed to progress past a 

proposal stage. Attitudes regarding the advantages, disadvantages, and the greatest challenges perceived 

to be present with respect to wind development in Wyoming were assessed using a structured and free 

form interview format. From these results we then aggregated the results to determine the areas of most 

common agreement with respect the survey questions. Respondents were assured their identities and 

specific details of their projects would remain confidential to respect ongoing business dealings, and to 

encourage more candid responses. In some cases respondents preferred not to answer questions to avoid 

potentially allowing their projects to be identified.   

Collectively, the responses are presented in Table 4. A majority of the respondents had or continue to be 

involved with projects under 300 MW, or approximately the size of the wind installations that have 

currently been developed in Wyoming. Just under a third of the sample have been or are involved in larger 

projects greater than 500 MW. Of the projects considered, half of the sample were involved at some point 

with projects that would be developed on federal lands managed primarily by the BLM, while an equal 

proportion focused only on private land development.  A minority of respondents indicated that they 

considered leasing state lands in addition to private lands.   

With respect to the intended market a majority of respondents indicated they were primarily interested 

in exporting power to other markets and none of the developers indicated they were developing strictly 

for local market use though the smallest projects (80 MW and less) would be considered qualifying 

facilities under PURPA and therefore to be able to secure power purchase agreements with regional 

utilities.  Several indicated more than one market was under consideration and thus the survey responses 

do not sum to 100%. Colorado was the specific export market most frequently mentioned that projects 

intended to serve, and about a third of respondents indicated their projects were developed to serve 

California. Respondents also frequently indicated that the specific destination of produced power in 

projects they have been involved had not been determined or was still under consideration when the 

project ended, or that they had planned to develop the project for a partner, and that this partner would 

determine the eventual destination market thus the market was uncertain or undefined. 

When asked about transmission, a third of the respondents indicated that their project included some 

form of transmission development, while another third indicated their projects did not include developing 

transmission as a component of the projects they were involved in. Another 17% indicated that the 

decision to include transmission would depend on the partner purchasing the project, while the same 

proportion did not answer the question. This is consistent with previous responses, as projects under 300 

MW or similar to the scale of previous projects in Wyoming would be less likely to need or consider 

building transmission capacity, and would instead rely on either such capacity becoming or being 

available. Given approximately one third of respondents indicated they were involved in larger projects 

                                                           
24 A sample of developers were identified and seven responded to our inquiries. Typical expert solicitation surveys 
often include between 7 and 20 responses, but a larger sample would have been preferred. As noted, however, 
the purpose of the survey was to ascertain whether the conclusions in this report were concerns shared by 
developers.  
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and specifically with delivery to California, this is consistent with a third of the sample indicating 

development of new transmission capacity was part of their project considerations.           

When respondents were asked what they considered to be the greatest advantages Wyoming provided 

developers, over 40% did not identify any area in which Wyoming would be considered superior to other 

states. Those that did respond indicated a perceived advantage in Wyoming included the tax climate 

before 2010, and comments with respect to this answer noted that the tax climate had worsened 

significantly after 2010, specifically mentioning the loss of Wyoming’s sales tax exemption and the passage 

of the generation tax. The quality of the wind resource was mentioned by only a minority of responses. A 

strong majority noted the resource was good, but not the best, but instead was comparable to good 

resources elsewhere. Just under a third of responses indicated concerns regarding effect that Wyoming’s 

elevation has on air density and the impact this has on the energy that can be captured, which effectively 

reduces the class of wind available in the state. Given the presentation in Table 1 of wind potential, and 

impacts of development trends in technology previously described, this may not be surprising.  

Table 4:  Developer’s Survey Responses 

 Response 

Size of intended project?  

100-300MW 57% 

500+ MW 29% 

No Answer 14% 

  

Intended Market?  

Colorado 43% 

California 29% 

Export to western load markets 57% 

Uncertain/Partner would take over the wind project 14% 

  

Transmission Lines included in plan?  

No 33% 

Yes 33% 

depends on purchasing partner 17% 

No answer 17% 

  

Projects using Private, State or Federal/BLM Land?  

Both  50% 

Private 50% 

Private/State 38% 

  

Wyoming considered best Wind Resource?    

No 100% 

Good resource  86% 

Concerns regarding Elevation/Air Density 29% 
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Disadvantages/Reasons Project Could not be Completed  

Lack of Transmission was issue 100% 

Species/habitat Issues 100% 

              Sage Grouse Issues 57% 

Eagle conservation 43% 

Other 14% 

Existing Wyoming Wind Taxes 86% 

Federal land and BLM permitting issues 71% 

Perceived Anti-wind Attitude in with State Officials/Lack of Govt. Support 71% 

Future Wyoming wind regulation/tax uncertainty 43% 

WY wind density is low, so reduces capacity factor 29% 

No state wind incentive 14% 

Not much flat terrain 14% 

Line loss during transmission 14% 

  

Why did project not get built?  

Transmission  57% 

Permitting Issues 43% 

Lack of Support from State 43% 

Still in process 29% 

Mineral rights issue with energy company 14% 

No answer 14% 

  

Attempt to Develop Again/Current plans for project?  

No answer 25% 

Yes 25% 

Possibly/Uncertain 25% 

If transmission were to be built, project revival 13% 

No 13% 

 Note: Totals do not sum to 100% in questions where respondents included more than one answer.    

When questioned about the most relevant disadvantages of developing wind energy in the state, 

developers were unanimous on two points. All identified transmission capacity as a major concern, and 

all identified species concerns and habitat restrictions as major impediments to development. With 

respect to specific issues regarding species concerns, a majority explicitly mentioned the Sage Grouse, 

while a significant minority also mentioned concerns regarding eagle mortality and associated permitting 

required for some power purchase agreements. A minority of responses indicated other specific issues 

such as animal migration routes.      

Among other concerns identified, nearly all respondents indicated the Wyoming wind tax was a significant 

issue, and those who did not identify this as a problem indicated this was only because they were involved 

in wind development in Wyoming prior to its implementation. Other issues identified were permitting 

issues on federal lands, though these requirements do not differ across western states where significant 

portions of land are federally-owned. A minority of responses also identified uncertainty regarding future 

tax levels as a concern, concerns regarding air density and the impact this has on power output in 
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Wyoming, line losses that occur due to Wyoming being far from major markets, the lack of state incentives 

to encourage wind including lack of a sales tax exemption, and the challenges of Wyoming’s rough terrain.               

When respondents were asked why (when applicable) projects had failed, transmission problems were 

the most common answer, most often the failure to expand the Wyoming-Colorado Intertie, while others 

noted a lack of adequate transmission westward from Wyoming. Other reasons for project failure 

included permitting concerns, with some identifying Sage Grouse issues, and others indicated the 

processes on federal lands were a contributing factor to the lack of success of their project. Just less than 

a third of respondents also indicated they were involved in projects that still had hopes of moving forward.  

The final question asked was whether developers would consider attempting to work in Wyoming again.  

A quarter of the sample answered positively, and another quarter of the sample indicated it was possible 

or that they were uncertain. A smaller minority offered that they would do so if transmission became 

available. A similar minority, however, offered a clear negative response to the question, while a quarter 

of the sample were unwilling to answer.  

Overall, our small sample survey of developers and wind professionals and their opinions regarding 

Wyoming’s competitiveness, while not large enough to claim a statistically significant sample, anecdotally 

served to both verify the results of the previous analysis, and to highlight some concerns that are not 

possible to ferret from data alone including permitting and attitudinal concerns. Overall, the responses 

reflected the conclusions of the earlier analysis – transmission has apparently been the most important 

concern facing Wyoming in the minds of developers. State policy, however, was also of high concern, 

specifically with respect to the state’s imposition of the generation tax, expiration of sales tax exemptions, 

and future tax uncertainty. None commented on the effects of technological change on Wyoming’s 

competitiveness specifically, but several felt that Wyoming’s wind resource was not significantly better 

than elsewhere given current wind turbines available, suggesting that they were aware of the 

technological advances that have made lower resource areas more competitive.  

Two areas of concern were highlighted in the survey responses that are harder to determine from data 

alone. The first was the degree to which permitting issues were a concern, though such concerns are not 

unique to Wyoming. The second area of concern was the degree to which developers perceived an anti-

wind bias in Wyoming relative to other states in the west. Overall, respondents indicated that Wyoming 

did face challenges with respect its perceived competitiveness relative to other states in the west.  While 

several respondents indicated they would work in any state if the prospect was good, they were 

concerned that overall, Wyoming was not among the easiest states to work in, nor was it the most 

competitive in terms of incentives.  
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7. Overall Assessment of Changes to Wyoming’s Competitiveness since 2010.  

In trying to explain why Wyoming wind development has lagged other western states since 2010, it is 

important to understand the drivers of Wyoming’s competitiveness in the market to attract wind 

development. Given the discussion in Sections 3 through 6, three factors are primarily responsible for 

determining Wyoming’s competitiveness and therefore opportunity in attracting wind development to 

the state:   

 Transmission – access to markets outside the state  

 Incentives – tax benefits of choosing to locate in other states relative to Wyoming, and the 

existence of state policies that create demand for renewables such as renewable portfolio 

standards,   

 Technology – relative productivity changes between states caused by changes in technology.  

Despite these potential challenges, at least five project proposals to add wind capacity in Wyoming are in 

various stages of development. These are described in Table 5.    Of the projects listed in Table 5, however, 

only two have completed an Industrial Siting Application with the Wyoming Department of Environmental 

Quality (Pioneer Wind Park and Chokecherry and Sierra Madre). Of these proposals, only Pioneer Park, 

the smallest of the proposals, is under construction. This project intends to sell its power to the local utility 

(PacifiCorp/Rocky Mountain Power) for use on their regional system. Given the scale of the project it is 

not expected to require significant transmission capacity and should be expected to be accommodated 

by current transmission infrastructure. Invenergy’s recently proposed wind facility near Evanston also will 

apparently need little new transmission capacity and intends to use facilities already in place to service 

TransAlta’s Wyoming Wind facility to deliver power to market, having applied for an interconnection 

agreement with PacifiCorp.25 Presumably this project will also service local and regional power needs.         

The remaining three projects listed in Table 5 will all require transmission capacity to be made available if 

they are to proceed due to their size. The fact that transmission capacity constraints continue to be a 

problem for larger scale wind developments in Wyoming is reflected by the fact that the Pathfinder 

project includes in its proposal the construction of a long-distance transmission line called Zephyr, and 

the Chokecherry and Sierra Madre Wind Energy Project has an affiliated project separately proposing a 

long-distance transmission line (the TransWest Express Transmission Project). The Chokecherry and Sierra 

Madre Project also will have the planned Gateway West and Gateway South export transmission lines 

directly intersecting the project site. 

These come at significant cost and the fact that projects anticipate the building of additional transmission 

infrastructure suggests project costs in Wyoming are much higher than they would be in states with 

adequate transmission access to accommodate new development. The need for long transmission lines 

also creates other costs, for example the cost of line losses incurred when serving distant markets.26 

Permitting transmission lines is also time consuming and often requires up to a decade to complete.  

                                                           
25 See press reports: http://trib.com/business/energy/wyoming-after-a-five-year-wind-bust-sees-a-
proposal/article_cec3b73d-8de5-534c-8a6d-d772b4136540.html and 
http://www.uintacountyherald.com/v2_news_articles.php?heading=0&story_id=8070&page=72.and 
http://m.washingtontimes.com/news/2016/may/9/new-wind-farm-proposed-in-unita-county/ .    
26 Line losses are typically estimated to be approximately 1% per 100 miles of length unless more costly DC 
lines/higher voltage lines are used.   

http://trib.com/business/energy/wyoming-after-a-five-year-wind-bust-sees-a-proposal/article_cec3b73d-8de5-534c-8a6d-d772b4136540.html
http://trib.com/business/energy/wyoming-after-a-five-year-wind-bust-sees-a-proposal/article_cec3b73d-8de5-534c-8a6d-d772b4136540.html
http://www.uintacountyherald.com/v2_news_articles.php?heading=0&story_id=8070&page=72.and
http://m.washingtontimes.com/news/2016/may/9/new-wind-farm-proposed-in-unita-county/
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Table 5:  Proposed Wind Projects in Wyoming as of 2016 

Project Name  Proposed 
Capacity 

Status Location 
(county/nearest 
town)  

Market (Customer) 

Invenergy 120 MW Planning/Proposal 
(Industrial Siting 
Permit not yet filed) 

Uinta/Evanston Wyoming/Regional 

Pathfinder 2100 MW Planning/Proposal 
(Industrial Siting 
Permit not yet filed) 

Platte/Chugwater California 

Pioneer Wind 
Park  

80 MW Under Construction 
(Target Operation 
Date: Nov. 2016) 

Converse/Glenrock Wyoming /Regional 
(Rocky Mountain 
Power 
Co/PacifiCorp).   

Chokecherry and 
Sierra Madre 

3000 MW Permitting process 
nearly completed. 
Target construction: 
late 2016/early 2017 

Carbon/Rawlins California 

Viridis Eolia* 840 MW Planning/Proposal 
(Industrial Siting 
Permit not yet filed) 

Carbon /Medicine 
Bow  

Unknown 

* The Viridis Eolia project has recently unveiled plans to increase the proposed capacity of their project to 

1870 MW.   

Figure 7 described proposed additional transmission projects that could benefit Wyoming. Two projects, 

TransWest and Gateway West, the northern portion of PacifiCorp’s Energy Gateway project, have nearly 

completed their permitting requirements and could begin construction within the next two years or less. 

Others, like the Zephyr line associated with the Pathfinder project and the southern leg of PacifiCorp’s 

Energy Gateway (Gateway South) are in planning stages and have yet to begin significant permitting. If 

these projects proceed they could be expected to take up to a decade to become operational. Two of the 

projects listed in Figure 7 are currently dormant (the Wyoming-Colorado Intertie (TOT3) Expansion, and 

High Plains Express) and with no expectation of completion in the foreseeable future.  Of the projects 

listed in Table 5, Viridis Eolia project will also presumably require transmission access but the source of 

this access is currently uncertain. It is possible the project intends to access capacity on PacifiCorp’s 

Gateway West line when built.  

Overall, however, both past experience and the configuration of currently proposed projects underlines 

Wyoming’s most difficult challenge in attracting wind investment. Unless either individual projects are 

willing to develop their own transmission at considerable cost, or other entities expand transmission 

access, developing large wind projects in the state of Wyoming will be very difficult.27 Further, because of 

                                                           
27 The fact that some projects are currently including long-distance transmission in their Wyoming proposals (for 
example, the Pathfinder project) implies costs are significantly higher to develop in Wyoming than they would be if 
transmission development was not required or only necessary on a smaller scale. For example, Power Company of 
Wyoming is uniquely developing the $5 billion Chokecherry Sierra Madre Project. TransWest Express LLC is 
uniquely developing the $3 billion TransWest Express Transmission Project. Both companies are owned by the 
same company, the Anshutz Corporation. the Chokecherry and Sierra Madre total project cost is approximately $8 
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this requirement, significant new wind developments in the state are likely 3 to 5 years away at a minimum 

as the construction necessary to build such transmission access will almost certainly take at least that long 

to be completed.   

The problem of state incentives is also of concern. As shown in Table 2, Wyoming’s incentives are relatively 

weak compared to other states.  The primary attraction Wyoming has for wind development may be the 

state’s lack of a corporate income tax, but it could be argued that on the basis of observed differences in 

wind development among western states since 2010, this alone is currently not enough to create a 

significant attraction to wind developers when they consider options to develop across western states. 

This may be of concern to the state for several reasons. First, significant economic activity may be lost if 

development does not occur in the state.  Secondly, as witnessed by the development time that the Power 

Company of Wyoming’s Chokecherry and Sierra Madre project has taken to complete its planning (the 

project has been in development for almost a decade and has yet to break ground for construction), the 

time to develop large projects can take several years. Over such periods of time, any competitive 

advantages the state does enjoy could be further undermined by changes in other state’s incentives or 

national policy. Other states have enacted incentives such as RPS standards and tax exemptions/credits 

that have improved their competitiveness relative to Wyoming and such actions could continue if states 

wish to compete for wind development. Further, if the perceptions of a number developers we surveyed 

regarding an anti-wind bias being present in Wyoming are more widespread, this too could undermine 

the state’s ability to attract such investment.        

As demonstrated in Section 5, technological changes could also play an important role in Wyoming’s 

future competitiveness. Wyoming has what can be considered a high quality wind resource, however, it 

has some disadvantages.  First, the state is at high elevation, reducing air density and the potential energy 

that can be captured by wind generators. Secondly, the state’s high winds and more extreme climate can 

result in the need to curtail output to protect equipment. Thirdly, the state faces a risk that any natural 

advantages in wind production like those that may have initially attracted firms, will not be as attractive 

in the future if technological advances in wind production continue to favor areas with lesser wind 

resources.  

If new wind technologies are eroding Wyoming’s competitiveness, the state may be required to increase, 

not decrease the incentives necessary to remain competitive and attract new development. Furthermore, 

current considerations underway in the state to increase wind production taxes may be myopic. In the 

short run they may raise revenues from those firms already located in the state, and from any new 

projects under development that may continue to develop only because they cannot afford to reverse 

course. In the longer term though, such decisions could contribute to a quicker erosion of any remaining 

competitive advantages the state has over others, both real and perceived, and could result in greater 

losses to state revenues than the short term gains offer by deterring additional development.  

The following section estimates the benefits of additional wind development in the state. The analysis 

considers both the increased private activity such investments would create in both their construction 

                                                           
billion when the cost of the TransWest line is included, due to the need to provide 730 miles of high voltage DC 
transmission infrastructure from Wyoming to southern Nevada. In addition, to support the costs of transmission 
development, the minimum scale of any associated wind generation project needs to be increased to make 
transmission development worthwhile. This increases the minimum cost of project development in the state and 
therefore also has the effect of reducing the state’s competitiveness.  
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and operations phases, as well as the estimated revenue impacts the projects would generate due to 

increased sales, property and generation tax revenues they would create. The analysis specifically 

estimates the potential impact of current wind projects proposed and listed in Table 5, and attempts to 

determine the potential revenue tradeoffs possible if new wind taxes have the effect of deterring some 

of these potential future developments.     
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8. Potential Economic Impact of Wind Development in Wyoming 

 

8.1    Detailed Estimation of the Potential Economic Impact of Wind Development in Wyoming 

 

This section attempts to estimate the potential direct, indirect, and induced economic impacts in terms 

of jobs, income, and output that five wind projects currently underway or being contemplated would 

generate in the Wyoming economy. The five projects include: 1) Chokecherry and Sierra Madre Wind 

Project (3,000 MW); 2) Pathfinder Wind Project (2,100 MW); 3) Invenergy Wind Project (120 MW); 4) 

Pioneer Wind Park (80 MW); and 5) Viridis Eolia Wind Project (840 MW).28  The total “name-plate” capacity 

of these five projects is 6,140 MW.  The estimated impacts do not include additional impacts associated 

with transmission or other associated projects.   

 

Economic impact estimates of wind development are typically divided into two parts.  The first is the 

economic impacts of installation of the turbines and the associated infrastructure for the wind project, 

and the second is the economic impacts of the operation and maintenance of the wind project once it 

begins production.  The expenditure data to estimate the economic impact of both phases of a wind 

project in this analysis primarily came from two sources. The first was the National Renewable Energy 

Laboratory’s 2015 Jobs and Economic Development Impact (JEDI) Land-Based Wind Model for Wyoming 

(NREL 6/28/2016). In order to account for economies of scale, a JEDI model was run for each project and 

the results aggregated into a total for the five projects rather than one JEDI model for the entire 6,140 

MW of capacity. The expenditure data from the aggregated JEDI model was then integrated with 

expenditure data from the Chokecherry and Sierra Madre Wind Energy Project, Wyoming Industrial 

Development Information and Siting Act Section 109 Permit Application (PCW, May 2014) to estimate the 

expenditures in Wyoming from development and operation of the five projects. The Chokecherry and 

Sierra Madre (CCSM) permit application was utilized as a data source because it was the most recent 

major wind project application submitted to the Wyoming Department of Environmental Quality. The 

modified expenditures estimates for the aggregated five projects were then entered into a 2014 Wyoming 

IMPLAN model (MIG Inc., 2016) to estimate the economic impact of the five projects.  This methodology 

is similar to that used by the authors for several other analyses involving wind development projects 

including the Pathfinder Wind Project (Taylor et al, 2010), Quaking Aspen Wind Project (Taylor et al, 2012), 

Wyoming Greater Sage-Grouse RMP Amendments/EIS (BLM & USFS, 2013), Idaho and Southwestern 

Montana Sub-regional Greater Sage-Grouse RMP Amendments/EIS (BLM & USFS, 2013), Oregon Sub-

region Greater Sage-Grouse RMP Amendments/EIS (BLM & USFS, 2013), and Utah Sub-regional Greater 

Sage-Grouse RMP Amendments/EIS (BLM & USFS, 2013).  

 

8.1.1 Economic Impact of Installation 

 

Total project costs for the five projects are estimated to be $10.7 billion or $1,738 per kW of capacity, 

with $2.4 billion (23 percent) of the total expenditure being spent in Wyoming.  Appendix Table 1 

summarizes the estimated installation expenditures associated with the development of the five wind 

projects in Wyoming and the percent of those expenditures that are projected to be spent in Wyoming.  

                                                           
28 As noted previously, when this report was commissioned Viridis Eolia was proposed as an 840 MW project. The 
project backers have more recently announced they now hope to build an 1870 MW facility.  
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Construction labor costs are projected to be $458 million. This amount is based on CCSM permit 

application estimates of an average of 349 non-local temporary construction workers over an 89 month 

construction period (PCW – page 10-24, 2014).  The CCSM permit application also indicates that on 

average about 80 percent of the workforce will be non-local temporary workers (PCW - page 7-9, 2014).  

Combining these two estimates indicates that the total construction workforce will average 436 workers 

over the 89-month construction period. Converting this estimate to job-years (i.e. 12 months of 

employment = 1 job-year) and dividing by the 3,000 MW of capacity for the CCSM project indicates 

average construction employment of 1.079 jobs per MW of capacity. Multiplying this estimate by the 

6,140 MW of capacity, results in an estimate of 6,622 job-years of construction employment for the five 

projects. 

 

In terms of wages for construction workers, the CCSM permit application indicates an average annual 

wage rate of $50,274 per job without benefits (PCW - page 10-59, 2014).  If the Wyoming JEDI estimate 

of employer payroll costs of 37.9 percent is added in, the average annual cost of labor to the developer 

becomes $69,176 per job.  Multiplying the average annual cost of labor per job by the number of jobs, 

results in the estimated construction labor cost of $458 million. 

 

The CCSM planning permit estimates that $32.5 million will be spent by non-local construction workers 

on accommodations and food services during the construction period (PCW – page 10-56. 2014).  This 

estimate is based on federal per diem rates for the area assuming 20 days of per diem per month.  Dividing 

the per diem estimate for non-local construction workers by the 3,000 MW of capacity for the CCSM 

project provides an estimated per diem expenditure of $10,833 per MW of capacity.  Multiplying the 

estimated per diem expenditure per MW of capacity by the 6,140 MW of capacity, results in an estimate 

of $66.5 million in non-local construction worker per diem expenditures for the five projects. 

 

Figure 14:  Cost Categories based upon NREL JEDI analysis of the proposed wind power projects (total 

$10.7 Billion) 
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The Wyoming JEDI model estimates that the equipment costs for the five projects will total $7.8 billion 

and that none of these expenditures will be made in Wyoming. Cost estimates across categories are 

summarized in Figure 14. In terms of materials for the five projects, the Wyoming JEDI model estimates a 

total expenditure of $1.6 billion, with $1.3 billion (81 percent) being spent in Wyoming. The major 

category of materials is construction material such as concrete and sand-gravel which tend to be 

purchased locally.  Other development costs for the five projects are estimated to be $290.2 million with 

$153.7 million (53 percent) being spent in Wyoming.  Finally, sales tax revenue for the project is estimated 

to be $441.9 million. This represents a 5.2 percent sale and use tax rate on equipment and material 

purchases.  As previously noted, the combined total of these construction expenditures is $10.7 billion 

with $2.4 billion being spent in Wyoming.  A detailed breakdown of construction expenditures by project 

is presented in Appendix Table 1. 

 

Table 6 and Appendix Table 2 summarize the Wyoming IMPLAN model’s cumulative economic impact 

estimates for installation of the five wind projects. The estimated direct expenditure in Wyoming from 

installation of the five projects is $2.4 billion. In order to estimate the economic impact of these 

expenditures, the $2.4 billion was broken down into four categories of expenditures including: $1.5 billion 

in non-labor construction expenditures (including non-local construction worker per diem, materials, and 

other development costs); $366.5 million in nonresident construction worker labor payments; $91.6 

million in resident construction worker labor payments; and $441.9 million in sales and use tax payments. 

The IMPLAN model also estimated that the $2.4 billion in direct Wyoming spending would generate an 

addition $658.6 million in indirect impacts from secondary purchases of goods and services from other 

business in the state’s economy and an additional $396.1 million from household expenditures by workers 

employed in the both direct and secondary sectors. Considering both direct and secondary impacts, the 

cumulative total economic impact of the five wind projects is estimated to be $3.5 billion over the 

construction phase for these projects. It should be noted that the induced impact estimate for 

construction worker labor was reduced by 80 percent to account for the 80 percent of construction 

workers that were nonresident. Presumably these workers would make most of their household 

expenditures outside the Wyoming economy in their place of residence. 

 

In terms of employment, the IMPLAN model estimated cumulative direct employment of more than 

16,000 job-years for the five projects.  A job-year is 12 months’ worth of employment and may include 

some of the same workers working multiple years on the projects. The direct employment estimate 

includes 5,298 nonresident construction worker job-years, 1,324 resident construction worker jobs-years, 

5,476 job-years from non-labor construction spending, and 4,150 job-years from the spending of sales 

and use tax revenue. The IMPLAN models also estimated that the secondary spending associated with 

installation of the projects would generate 2,917 job-years of indirect employment and 3,051 job-years of 

induced employment for a total economic impact of 22,216 job-years.  Again the induced employment for 

construction workers was adjusted downward by 80 percent to account for the 80 percent of construction 

workers that were nonresident. Total jobs generated during the construction phase are summarized in 

Figure 15. It is important to remember that these are job years over the life of the construction period 

and describe both resident and non-resident employment created in Wyoming.  
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Table 6: Estimated Economic Impacts of Proposed Projects  

 

Construction Impacts  

   Estimated Total Project Costs $10.7 billion 
   Wyoming Expenditures (Total Direct Expenditures) $2.4 billion 

Non-resident labor expenditure $366.5 million  
Resident labor expenditure $91.6 million 

Non-labor construction expenditure $1.5 billion  
Sales and Use Tax Revenues $441.9 million  

   Total Indirect and Induced Activity $1.1 billion 
   Total Economic Activity: Construction Phase  $3.5 billion  
Estimated Employment Generated 22,216 job-years 
Labor Income Generated $1.3 billion 

Average per job income  $58,858 
  
Operations/Maintenance Impacts (Annual)  

Total Operations and Maintenance Expenditures $240.8 million  
   Wyoming O&M Expenditures (Total Direct Expenditures) $129.8 million 

O&M labor expenditure $21.5 million  
O&M Non-labor expenditure $32.5 million  

State-local government payments $75.7 million 
   Total Indirect and Induced Activity $49.5 million  
   Total Economic Activity: O&M Phase  $179.3 million  
Estimated Employment Generated 1,471 job-years 
Labor Income Generated $74.4 million  

Average per job income  $57,381 
20-year O&M Direct Impacts   $2.6 billion 
20-year O&M Indirect Impacts   $1.0 billion 
20-year Estimated Employment Impact   28,962  job-years 
20-year total Labor Income   $1.7 billion 
  
Total 20 year Impacts (Construction + O&M)  

   Total Direct Impacts $5.0 billion 
   Total Indirect Impacts $2.1 billion 
Total New Economic Activity over 20 years  $7.1 billion 
Total new Employment Generated over 20 years 51,178 job-years 
Total new Labor Income Created in the state over 20 years $3.0 billion 

 

For labor income, the IMPLAN model estimated cumulative direct labor income of $1.0 billion for the five 

projects.  The direct labor income estimate includes $366.5 million for nonresident construction workers, 

$91.6 million for resident construction workers, $320.5 million for non-labor construction employment, 

and $249.8 million for employment from sale and use tax revenue.  The IMPLAN model also estimated the 

secondary spending associated with installation of the projects would generate $164.5 million of indirect 

labor income and $114.7 million of induced labor income for a cumulative total economic impact of $1.3 

billion.  Again the induced labor income for construction workers was adjusted downward by 80 percent 

to account for the 80 percent of construction workers that were nonresident.  Average earnings per job 
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for all jobs associated with the five projects were estimated to be $58,858.  This level of labor income was 

11 percent higher than the average earnings per job in Wyoming for 2014 of $53,171 (BEA, 2016). 

 

Figure 15:  Total job-years from construction by project 

 

 
 

The economic impact estimates in Table 6 and Appendix Table 2 represent cumulative impacts that would 

occur over the length of the construction period for the five projects.  Currently, the length of the overall 

construction period for all five projects is unknown.  The CCSM permit application indicated a two-phase 

construction schedule totaling eight years due to phasing, construction requirement, and permitting 

obligations (page 7-1).  If construction of all five projects were to be accomplished in 10 years, the annual 

economic impact would average $243.8 million in direct spending, $349.2 million in total economic 

impact, 2,222 total job-years of employment and $130.8 million in total labor earnings per year. Sales and 

use taxes during the construction phase are significant, and estimated at $441.8 million over the life of 

the construction period.  

 

8.1.2   Economic Impact of Operation and Maintenance 

 

The recent released 2015 Wind Technology Market Report (Wiser et al., 2016) notes the limited public 

availability of project level operation and maintenance cost data and the lack of consistency in what is 

defined as operation and maintenance costs. Due to the limitation and inconsistency in operation and 

maintenance cost data, most of the data for this part of the analysis was taken from the Wyoming JEDI 

model. The exception to this would be property tax estimates and wind generation tax estimates which 

were taken from Wyoming state agency documents and the CCSM planning application.  Appendix Table 

3 summaries the estimated annual operation and maintenance expenditures (O&M) associated with 

electrical generation from the five wind projects in Wyoming and the percent of these expenditures that 

are project to occur within the Wyoming economy.  Total annual O&M costs are projected to be $1.8 

billion dollars, however, $1.6 billion (87 percent) of the cost is debt and equity payments.  Excluding 
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returns to capital, the remaining O&M costs are estimated to be $240.8 million, of which $129.8 million 

are spent in Wyoming (54 percent). Excluding returns to capital, taxes, and land lease payments; the O&M 

cost is estimated to be $24.78 per kW of capacity. 

 

Annual labor expenditures associated with operation and maintenance of the facilities is estimated to be 

$21.5 million.  Because the wind facilities will be in operation for an extended number of years, all onsite 

workers are presumed to be residents. Annual materials and services expenditures are estimated to be 

$125.8 million with $20.3 million (16 percent) being spent in Wyoming. The largest category of materials 

and services expenditures is replacement parts, equipment, and spare parts inventory ($79.8 million). It 

is projected that only two percent of these expenditures will be spent in Wyoming.  

 

Annual sales and use tax revenues on materials and equipment purchase are estimated to be $4.8 million.  

This represents a 5.2 percent sale and use tax rate on vehicle, consumables/tools and misc. supplies, and 

replace parts/equipment/spare parts inventory purchases. Property taxes expenses are projected to be 

$46.7 million. This estimate is based on an average assessed valuation of $117,745 per MW of capacity 

(Wyoming Legislative Service Office, 2016) and an average property tax rate, excluding municipal levies, 

of 67.4 mills (Wyoming Department of Revenue, 2016). Generation tax expenditures are projected to be 

$21.5 million. This estimate is based on projections from the CCSM permit application of 3,500 MWh of 

production per MW of capacity (PCW – page 2-6, 2014) 

 

Land lease payments are estimated to be $12.9 million. This estimate is from the JEDI model for Wyoming.  

The land lease payment was reduced by 30 percent to account for wind turbines located on federal lands.  

Presumably any revenues from wind generation on federal lands would be retained by the federal 

management agencies rather than flowing into the Wyoming economy. This adjustment was based on the 

estimate that roughly 50 percent of the CCSM project would be on BLM land (PCW -page 1-6, 2014) and 

the assumption that, due to its location in Platte County, the Pathfinder Wind Project would primarily be 

located on private land. These two projects represent 83 percent of the total wind generation capacity 

being considered in this analysis and are assumed to be representative of the other projects. The 

assumption regarding the land ownership for the Pathfinder Wind Project is consistent with the land 

ownership estimates for the Pioneer Park Industrial Siting permit application where 92 percent of the land 

is expected to be private (Wasatch Wind, 2011).  

 

Table 6 and Appendix Table 4 summarize the Wyoming IMPLAN model’s annual economic impact 

estimates for operation and maintenance of the five wind projects. From above, the estimated direct 

expenditure in Wyoming from operation of the five projects is $129.8 million. In order to estimate the 

economic impact of these expenditures, the $129.8 million was broken down into three categories of 

expenditures including: $21.5 million in O&M labor expense; $32.5 million in non-labor O&M 

expenditures; and $75.7 million in state and local government taxes and fees (including property taxes, 

generation taxes, sales and use taxes, and fees, permits, and licenses).  The IMPLAN model estimated that 

the $129.8 million in Wyoming spending would generate an addition $7.7 million in indirect impacts from 

secondary purchases of goods and services from other business in the state’s economy and an additional 

$41.7 million from household expenditures by workers employed in the both the direct and secondary 

sectors. Considering both direct and secondary impacts, the total economic impact of the five wind 

projects is estimated to be $179.3 million per year. 
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In terms of employment, the IMPLAN model estimated annual direct employment of 1,114 job-years (i.e. 

12 months of employment) for the five projects. The direct employment estimate includes 281 onsite job-

years, 25 job-years from non-labor O&M spending, and 808 job-years from the spending of state/local 

government revenue.  The IMPLAN models also estimated that the secondary spending associated with 

operation of the projects would generate 35 job-years of indirect employment and 322 job-years of 

induced employment for a total economic impact of 1,471 job-years. Sierra Madre Chokecherry is the 

largest with a total of over 700 jobs. The project impacts on employment are shown in Figure 16. 

 

Figure 16:  Total Job generation from operations of wind energy projects. 

 

 
 

 

For labor income, the IMPLAN model estimated annual direct labor income of $84.4 million for the five 

projects.  The direct labor income estimate includes $21.5 million for onsite workers, $1.6 million for non-

labor O&M spending employment, and $47.3 million of labor income for state/local government 

employment. The IMPLAN model also estimated the secondary spending associated with installation of 

the projects would generate $1.8 million of indirect labor income and $12.1 million of induced labor 

income for a total economic impact of $84.4 million.  Average earnings per job for all jobs associated with 

the five projects were estimated to be $57,381. This level of labor income would be eight percent higher 

than the average earnings per job in Wyoming for 2014 of $53,171(BEA, 2016). 

 

The economic impact estimates discussed above are annual impacts that would occur from year to year 

for the life of the projects. The Wyoming Department of Revenue’s Appraisal Services Group estimates 

the useful life of a wind development at 20 or 25 years (Wyoming Department of Revenue, 2014). If the 

20-year period is used, the cumulative economic impact of the five projects would be $2.6 billion in direct 

impacts, $3.6 billion in total economic impacts, 28,962 total job-years of employment, and $1.7 billion in 

total labor income over the life of the projects (Table 6 and Appendix Tables 2 and 4).  In estimating the 
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cumulative impacts, the state/local government revenue was adjusted to account for no generation tax 

revenue during the first two years of operation. 

 

8.2   Total Local and State Tax Revenues Created from Proposed Wind Projects  

 

To estimate the total revenues accruing from the five projects previously listed, the models used to 

estimate economic impacts were used, along with existing and proposed tax laws. The estimated tax 

revenues are presented in Table 7. Total tax revenues from both construction and operations over the 20-

year life of the projects listed are estimated to be nearly $1.9 billion. 23% of these revenues are received 

from construction (approximately $442 million), with the remaining 77% ($1.457 billion) paid over the life 

of the projects. With respect to the distribution of these tax revenues, 22% of the revenue is received 

directly by the state from all sources, while an additional 38% is directed to the School Foundation account 

through the school-finance portion of the ad valorem (property) taxes paid. The remaining 40% of all 

revenues collected is distributed to local governments.  Figure 17 describes the amounts estimated to be 

collected for each entity (state, local government or education), treating the school-funds collected as 

separate from the state revenues as these funds may only be used for school finance.29  

Table 7: Estimated Tax Revenues by Project and Total for Five Proposed Wind Facilities 

 MW 
Capacity 

Annual 
Generation 

Tax 
($1/MWh) 

O&M Sales 
and Use 

Tax 

Annual 
Property 

Tax 

Annual 
Total Tax 

20-Year Total 
O&M-based 

Tax Revenue 

Construction 
Sales and Use 

Tax 

Chokecherry/ 
Sierra Madre 

3,000 $10,500,000 $2,328,871 $23,808,048 $36,636,919 $711,738,381 $215,898,826 

Pathfinder 2,100 $7,350,000 $1,630,210 $16,665,634 $25,645,843 $498,216,867 $151,129,178 

Viridis Eolia 840 $2,940,000 $652,084 $6,666,253 $10,258,337 $199,286,747 $60,451,671 

Invenergy 120 $420,000 $93,155 $952,322 $1,465,477 $28,469,535 $8,635,953 

Pioneer 80 $280,000 $62,103 $634,881 $976,985 $18,979,690 $5,757,302 

Total 6,140 $21,490,000 $4,766,423 $48,727,138 $74,983,561 $1,456,691,220 $441,872,930 

 

From Table 7 it is clear that the scale of the wind facility determines the share of potential revenues 

generated, with Pioneer Wind Park estimated to create only 1.3% of total tax revenues generated by the 

five facilities. Invenergy produces 2.0% of total tax revenues, Viridis Eolia creates 13.7% of potential 

revenues, while Pathfinder produces 34.2% of taxes on the wind sector. The Chokecherry and Sierra 

                                                           
29 For property taxes, the average actual 2015 assessed valuation for the 21 wind farms in Wyoming from the LSO 

PowerPoint (“Taxation of Wind, Coal, and Natural Gas”) for the Joint Revenue Committee (May 1, 2016) was used 
to estimate each farm’s potential assessed valuation. This is primarily based on a “Historical Cost Less 
Depreciation” approach, although there may also be “Capitalized Earnings” observations. While it may not be 
large, there is also some assessed valuation for the land component included in the value. Sales tax rates used the 
implied sales tax rate from JEDI (5.2%) which is close to the average 2015 sales tax rate for Wyoming (5.3%). Of the 
state’s 4.0 percent rate, the state keeps 69% or 2.76%, or about 50% of the 5.2% thus total sales taxes were split 
equally when the state vs. local government shares were computed. Some counties may assess 6% with the 
Specific Purpose Optional 1% that Wyoming allows, but this tends to come and go as capital projects are 
funded.  Also, the actual distribution between the state and local government will depend on what Industrial Siting 
decides in terms of Impact Assistance Fund Payments. This consideration was not included in the modeling.  
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Madre project is anticipated to provide nearly half of the total tax income these five facilities create, at 

48.9% due to the relative size of the project.30    

Figure 17: Distribution of Tax Revenues   

 

 8.3:   Estimating the potential Tax Tradeoff Associated with Proposed Wind tax Increases  

The tax totals in Table 7 describe the potential revenue benefits existing wind development plans could 

generate for the state if they are built. These also define the potential lost revenues if state decisions 

cause developers to reconsider their current projects. To assess the potential tradeoff between the 

possible increases in revenues a tax increase could create relative to possible revenue losses if projects 

choose to cancel projects due to increased taxes, a computation of potential tax benefits from a 

generation tax increase to $2/MWh through $4/MWh is presented in Figures 18 to 20.  

Figure 18 shows the potential revenue that increasing the generation tax could bring the state assuming 

a 20-year life of each project and assuming taxes are not charged until year 3, consistent with current tax 

rules. As can be seen these potential new revenues appear attractive, totaling over $471 million for a one 

dollar increase in the existing tax, $942 million at a $2/MWh increase, and $1.4 billion if a $4/MWh tax 

were assessed. Most of the benefits accrue from new projects as existing projects only account for 18% 

of the new revenues realized, thus for the majority of these benefits to be realized it must be the case 

that increased taxes do not deter facilities from developing in Wyoming.31 It should also be noted that the 

revenues from existing facilities are potentially an optimistic estimate.  The oldest existing facilities are 

nearing 20 years old, and therefore the estimate assumes these facilities are rebuilt as necessary, though 

if taxes were increased it is possible that developers would not replace these facilities.   

 

 

                                                           
30 As noted previously, the Viridis Eolia project has now been more than doubled in anticipated size and its share of 
total taxes paid would increase accordingly.    
31 Existing facility revenues were computed using a 34% capacity factor, the four-year average capacity factor 
across Wyoming facilities since 2012 using Wyoming Department of Revenue data. New facilities were assumed to 
have 40% capacity factors due to the use of newer technologies.   
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Figure 18: Potential 20-Year Tax Revenue increases for possible new Generation Tax Levels Assuming 

Wind Investment Continues 

 

Figure 19 breaks down the new tax revenues by project to further address the importance of particular 

projects continuing to develop for any potential tax revenue gains to be realized. The majority of new tax 

revenues occurring for an increase in a generation tax are realized only if the largest facilities continue to 

develop when higher taxes are imposed. The largest two projects, Chokecherry and Sierra Madre and 

Pathfinder, account for 68% of the total benefit possible from any increase in the generation tax being 

realized. Viridis Eolia accounts for 11.2% of potential revenues, and Pioneer Wind Park and Invenergy 

account together for only 2.7% of the potential gains.32 Clearly, the benefits to increased tax rates on wind 

could be undermined if the largest projects reconsider developing due to these changes.     

Figure 19: Shares of Potential Tax Revenue Increases occurring by Project  

 

Evaluation of whether to institute a new tax increase should not occur without consideration of the 

potential costs of such a decision. Figure 20 shows the potential revenue losses that could occur if specific 

                                                           
32 At the newly announced size of 1870 MW, Viridis Eolia would account for 22% of potential revenue gains.    
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projects reconsider their decision to locate in Wyoming. These losses are computed assuming the current 

generation tax of $1/MWh is maintained since each project was planned while that tax was in place. Total 

potential tax revenues at current tax rates are almost $1.9 billion (over $2.2 billion including the larger 

capacity Viridis Eolia recently announced) assuming a 20-year life for each project. This total represents 

the maximum possible losses the state could experience if a decision to increase taxes caused all these 

projects to cancel their development plans. This is over four times the maximum benefits that could occur 

from a $1/MWh generation tax increase, two times the maximum increased revenues potentially 

occurring for a $2/MWh increase, and 34% more than the maximum revenues that might be expected 

from a $3/MWh increase in the generation tax.33 As noted previously, the gains are most sensitive to the 

largest projects developing.   

Figure 20:  Potential Revenues by Project from all sources of Taxation  

  

 

With respect to the option of increasing the existing wind tax, an estimation was made of the current level 

of taxation per unit of output wind developers currently face and how that would change under three 

levels of increase ranging in $1 increments from $2 to $4. Figure 21 describes the current estimated level 

of tax any new project would face under the existing tax rate for generation, and under new levels, 

considering the three forms of taxes that wind generators face in Wyoming: the generation tax, sales and 

use taxes and property (ad valorem) taxes.  

Using the modeling framework developed to estimate the economic impact of new wind development 

described in the following section, estimated generation levels and existing and proposed Wyoming tax 

laws were used to determine an estimate of the total tax burden per MWh faced by potential wind 

                                                           
33 Further, these differences are understated as they do not account for the time-value of money. Almost 25% of 
the tax revenues occurring if these projects proceed in Wyoming (those in figure ES-8) occur during construction, 
before the 20-year life of a project starts. Revenues from a generation tax increase occur annually and equally over 
20-years. Assuming the state would prefer tax revenues sooner than later, the revenues shown in Figure ES-8 
should be valued at more than those in Figures ES-6 and ES-7.    
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developers.  As shown in the figure, under the existing $1/MWh tax, the estimate of a typical wind facility’s 

annual tax burden on operation only (not construction) was $3.49/MWh. This estimate does not include 

the sales and use taxes from construction (this adds $1.02/MWh if the taxes payable in construction are 

spread equally over 20-years). The estimate does include the estimated sales and use taxes based on 

taxable operations and maintenance (O&M) expenditures made in Wyoming ($0.22/MWh), the average 

property tax assessment over the assumed 20-year life of the project ($2.27/MWh), and the generation 

tax (currently $1/MWh) charged on any electricity produced. The estimates also break out the shares of 

the total taxes paid under existing laws to the state, and those apportioned to local government. Of the 

$3.49/MWh estimated, $1.30/MWh would flow to local government from the shares of the generation, 

sales and property taxes local governments currently receive under current tax laws in the state. The state 

receives $2.19/MWh from the shares it receives of these three tax sources. We include the portion of 

property taxes assessed for schools to the state. We do not include any additional potential tax payments 

to the federal government in terms of royalties or other charges.  

Figure 21: Estimated levels of taxation faced by New Wind development on a production basis.  

 

 

Overall, the state receives approximately 63% of the current tax burden assessed on wind from operations 

only (if sales and use taxes from construction are added this falls to 60% of $4.52/MWh) and local 

government receives the remaining 37%. As shown, increasing the wind tax on generation to $2/MWh 

would raise the tax burden on wind by $1 to $4.49/MWh (an increase of 29%). Under proposed legislation 

the entire increase in generation taxes would flow to the state, increasing the state’s share to 71% of taxes 

paid/MWh on operations taxes (or 67% if construction costs are included). A $3/MWh tax would raise the 

tax burden by 57% to $5.49/MWh, with the state receiving 76% of taxes (72% with construction). A 

$4/MWh would raise the tax burden on wind to $6.49/MWh, an increase of 86% over the existing tax rate 

per MWh. In this final case the state’s share of total taxes paid would rise to 80% (76% if construction 

taxes were included).         
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While it is unclear what effects new changes to tax policy regarding wind generation in Wyoming could 

have, the fact that Wyoming appears to have several competitive challenges (see Section 4) with respect 

to other states in the west should worry Legislators. Any tax change that reduces the state’s 

competitiveness could result in less wind development in the future occurring that would otherwise, and 

could unintentionally cause the state to forego significant tax benefits that would occur otherwise. While 

this report cannot estimate what the potential impact of a tax change will be with respect to location 

decisions of potential developments, it would seem that if taxes were to rise by as much as 86% over 

current rates (as they do in the $4/MWh scenario), it should be expected that this could have a potentially 

significant impact on location decisions of developers. 

 

8.4   Economic Impact and Revenue Summary 

 

The construction of the five wind projects would impact the Wyoming economy in two ways. The first 

would be the economic impact of installation of the turbines and the associated infrastructure for the 

projects.  The total costs for the projects are estimated to be $10.7 billion with $2.4 billion being spent in 

Wyoming.  Included in the $2.4 billion of direct in-state expenditures is $366.5 million of nonresident 

construction worker labor expense, $91.6 million in resident construction worker labor expense, $1.5 

billion in non-labor construction expense, and $441.9 million in sales and use tax payments.  When 

secondary economic impacts are considered, the $2.4 billion of direct in-state expenditure is estimated 

to generate $3.5 billion of total economic impacts in the Wyoming economy.  This economic activity is 

projected to generate 22,216 job-years of total employment and $1.3 billion of labor income during the 

length of the construction period for the projects.  The average earnings per job for the construction of 

the wind projects are projected to be $58,858.  The annual economic impact from construction of the 

wind projects would depend on the length of construction period, which is unknown at this point in time. 

 

The second impact from the five wind projects would the economic impact from operation and 

maintenance of the wind facilities once they started generating electricity.  Excluding returns to capital, 

the annual direct O&M costs of operating the five projects is projected to be $240.8 million of which 

$129.8 million would be spent in Wyoming.  Included in the $129.8 million spent in Wyoming are: $21.5 

million in annual O&M labor expense, $32.5 million in non-labor O&M expenditures, and $75.7 million in 

state-local government payments.  When secondary economic impacts are considered, the $129.8 million 

of direct in-state expenditure is estimated to generate $179.3 million of total economic impacts in the 

Wyoming economy.  This economic activity is projected to generate 1,471 job-years of total employment 

and $70.5 million of labor income annually.  The average earnings per job for the operation of the wind 

projects would be $57,381.  This economic impact would continue for the life of the projects.  If a 20-year 

life span is assumed, the total economic impact over the life of the projects would be $2.6 billion in direct 

impacts, $3.6 billion in total economic impacts, 28,962 total job-years of employment, and $1.7 billion in 

total labor income. 

 

Overall, the state stands to potentially lose significant economic activity and state revenues should the 

decision to raise generation taxes cause currently planned wind projects not to come to Wyoming. Overall, 

currently proposed projects could create $7.1 billion in new state economic activity, 51,178 job-years of 

new employment and $3.0 billion in new labor income over their 20-year lifetime. Additional state 

revenues could total over $1.9 billion over the same period assuming no new taxes are imposed. Potential 
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losses are especially sensitive to how possible changes in tax structure affect the largest planned projects’ 

decisions to locate in the state. In a worst case scenario, should the largest projects choose not to continue 

their development plans, the revenue losses experienced due to the new tax policy could result in a net 

decrease in realized state revenues relative to what would occur in the absence of such a change. This is 

without consideration of the economic benefits such projects bring through increased income and 

employment in the private sector. Furthermore, the impact of an increase in the state-wide generation 

tax resulting in project cancellations would be concentrated regionally in the counties where projects 

cancelled development.  

While the sensitivity of currently planned projects to continue if tax changes are implemented cannot be 

known with certainty, the state does need to consider and attempt to determine the likelihood such policy 

changes could result in project cancellations before implementing such decisions. The state should also 

consider the fact that raising taxes will further reduce the state’s competitiveness to attract future 

projects yet unknown, and that even the discussion of such tax changes may be reducing the chances such 

projects locate in Wyoming if talk of such tax changes results in additional project uncertainty that deters 

other wind development. Given such considerations and the potential benefits of wind generation 

locating in Wyoming, the state might wish to recast its discussion regarding revenue increases, and instead 

consider what actions might be taken to increase the probability of wind development occurring in the 

state.  
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Appendix 

 

Table 1. Wyoming Wind Development - Installation Expenditures (6,140 MW)

Construction Employment Source

  Total MW 6,140 WBC

  Jobs Per MW 1.079 CCSM

  Total Job-Years 6,622

Construction Labor Income

  Annual Income Per Job $69,176 CCSM& JEDI

  Total Job-Years 6,622

  Total Labor Income $458,088,866

Total WY% Wyoming

Non-Local Construction Worker Per Diem

  Per MW $10,833 CCSM

  Total MW 6,140

  Total Per Diem $66,514,620 100.0% $66,514,620

Equipment Costs

  Turbines $4,653,648,630 0.0% $0 JEDI

  Blades $1,089,482,957 0.0% $0 JEDI

  Towers $1,206,213,274 0.0% $0 JEDI

  Transportation $832,676,260 0.0% $0 JEDI

  Equipment Sub Total $7,782,021,121 0.0% $0

Materials

  Construction $1,124,502,067 90.0% $1,012,051,860 JEDI

  Transformer $127,204,497 0.0% $0 JEDI

  Electrical $134,082,135 100.0% $134,082,135 JEDI

  HV Line Extension $244,923,328 70.0% $171,446,330 JEDI

  Materials Sub Total $1,630,712,027 80.8% $1,317,580,325

Development Costs

  HV Sub Materials $77,282,727 90.0% $69,554,454 JEDI

  HV Sub Labor $23,673,222 0.0% $0 JEDI

  Engineering $105,162,448 0.0% $0 JEDI

  Legal Services $57,313,534 100.0% $57,313,534 JEDI

  Site Certification $26,816,424 100.0% $26,816,424 JEDI

  Development Sub Total $290,248,355 52.9% $153,684,412

Sales & Use Tax $441,872,930 100.0% $441,872,930 JEDI

Total Project Costs $10,669,457,919 22.8% $2,437,741,153
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Table 2. Cumulative Economic Impact of Wyoming Wind Development - Installation (6,140 MW)

Wyoming Spending

Construction Labor - Nonresident* $366,471,093

Consturction Labor - Resident* $91,617,773

NonLabor Construction Spending $1,537,779,357

Sales & Use Tax $441,872,930

Total Direct Spending $2,437,741,153

Total Direct Spending $2,437,741,153

Indirect Spending $658,649,816

Induced Spending** $396,085,762

Total Spending Impact $3,492,476,731

Employment (Job-Years)

Construction Labor - Nonresident* 5,298

Consturction Labor - Resident* 1,324

NonLabor Construction Spending 5,476

Sales & Use Tax Revenue 4,150

Total Direct Employment 16,249

Total Direct Employment 16,249

Indirect Employment 2,917

Induced Employment** 3,051

Total Employment 22,216

Labor Income

Construction Labor - Nonresident* $366,471,093

Consturction Labor - Resident* $91,617,773

NonLabor Construction Spending $320,531,873

Sales & Use Tax $249,783,383

Total Direct Labor Income $1,028,404,122

Total Direct Labor Income $1,028,404,122

Indirect Labor Income $164,511,311

Induced Labor Income** $114,707,076

Total Labor Income $1,307,622,509

Average Earnings Per Job $58,858

* Based on 80% of construction workers being nonresident and 20% being resident

** Adjusted for nonresident workers
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Table 3.  Annual Wyoming Wind Development - O&M Expenditures (6,140 MW)

Total WY% Wyoming Source

Employment 281 100.0% 281 JEDI

Labor Expenditures $21,543,323 100.0% $21,543,323 JEDI

Materials and Services Total Local Local

  Vehicles $3,594,249 100% $3,594,249 JEDI

  Site Maint/Misc. Services $1,401,757 80% $1,121,406 JEDI

  Fees, Permits, Licenses $700,879 100% $700,879 JEDI

  Utilities $2,803,514 100% $2,803,514 JEDI

  Insurance $26,956,866 0% $0 JEDI

  Fuel (motor vehicle gasoline) $1,401,757 100% $1,401,757 JEDI

  Consumables/Tools and Misc. Supplies $9,111,421 100% $9,111,421 JEDI

  Replacement Parts/Equipment/Spare Parts Inventory $79,846,236 2% $1,596,925 JEDI

  Materials and Services Subtotal $125,816,677 16% $20,330,149

Sales & Use Tax $4,766,423 100% $4,766,423 JEDI

Sub Total (with Sales & Use Tax) $152,126,423 31% $46,639,895

Debt Payment (average annual) $1,192,864,405 0% $0 JEDI

Equity Payment - Corporate $374,665,895 0% $0 JEDI

Property Taxes $48,727,138 100% $48,727,138 LSO&WDR

Generation Tax $21,490,000 100% $21,490,000 CCSM

Land Lease* $18,443,700 70% $12,910,590 JEDI

Total Annual Operating and Maintenance Costs $1,808,317,561 7% $129,767,623

* Adjusted for Federal Land
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Table 4.  Annual Economic Impact of Wyoming Wind Development - O&M (6,140 MW)

Annual 20-Years

Wyoming Spending

O&M Labor Expense $21,543,323 $430,866,460

Nonlabor O&M Costs $32,539,861 $650,797,220

State/Local Govt Revenue* $75,684,439 $1,471,305,494

Total Direct Spending $129,767,623 $2,552,969,174

Total Direct Spending $129,767,623 $2,552,969,174

Indirect Spending $7,747,581 $154,951,620

Induced Spending $41,777,974 $835,559,476

Total Spending Impact $179,293,178 $3,543,480,270

Employment (Job-Years)

O&M Labor Expense 281 5,620

Nonlabor O&M Expenditures 25 496

State/Local Govt Revenue* 808 15,702

Total Direct Employment 1,114 21,818

Total Direct Employment 1,114 21,818

Indirect Employment 35 700

Induced Employment 322 6,445

Total Employment 1,471 28,962

Labor Income

O&M Labor Expense $21,543,323 $430,866,460

Nonlabor O&M Costs $1,650,270 $33,005,400

State/Local Govt Revenue* $47,306,298 $919,634,433

Total Direct Labor Income $70,499,891 $1,383,506,293

Total Direct Labor Income $70,499,891 $1,383,506,293

Indirect Labor Income $1,783,578 $35,671,560

Induced Labor Income $12,108,666 $242,173,316

Total Labor Income $84,392,135 $1,661,351,169

Average Earnings Per Job $57,381 $57,363

* 20-year estimate adjusted for no generation tax in first two years of operation
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Appendix Table 5:  Detailed Estimated Construction Expenditures by Project 
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Appendix Table 6:  Detailed Estimated Operations and Maintenance Expenditures by Project 
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Appendix Table 6:  Operation and Maintenance estimated Expenditures Annually by Project.  
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