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Introduction and Overview of the Emerging Wind Industry
The idea of understanding certain assets as public and part of ‘The Commons’ in order to then extract value for the public in terms of public revenue and conservation is gaining recognition in policy discussions, as the syllabus for PA 395/NR 385-Valuing Common Assets for Public Finance in Vermont states. Quantitative research on the value of common assets is needed to provide policy makers with the details needed for policy discussions. The growing wind power industry is a potential source of public revenue. 
Humans have been harnessing the power of the wind since the 1st century A.D.
, but in recent years new technology has made windmills much more efficient at transforming wind energy into electricity. Globally, wind energy contributes only 1% of the world's electricity used, but its production increased five-fold between 2000 and 2007
, and the World Wind Energy Association expects that we will see a net growth rate of 21% per year over the next few years. The American Wind Energy Association predicts that by 2020, 5% of the U.S.'s energy will come from wind power, which would make wind power equivalent with hydropower in terms of its share of production.
 This paper will review the literature and existing situation as related to the wind industry with a particular focus on Vermont. Beginning with a theoretical overview, we will then look at the industry and existing taxes and subsidies in the U.S. before turning to the wind industry and the current management and regulatory structure in Vermont.  A second paper will rely on this background information to analyze potential methods of extracting public revenue from this industry in Vermont.
  
Theoretical Overview 
    


Before turning to a more specific discussion of the wind industry in Vermont, it is important to examine some of the theoretical underpinnings of this conversation as related to the concept of 'The Commons'. The Commons is commonly defined as all the creation of nature and society that we inherit jointly and freely, and hold in trust for future generations.
  Wind is a natural asset because no human can rightly claim to have created it. In this sense it is like sunlight, air, and surface water. Common assets are the parts of the ‘The Commons’ that have a market value. The energy of the wind has a market value when that energy is transformed into electricity or other usable outputs.
                        
The concept of 'excludability' is important in this conversation as well.  A good is excludable if it is possible to prevent those who haven't paid for its use from using it. The wind itself is not excludable. If I wanted to fly a kite or sail a sailboat, I wouldn't have to pay anyone to use the wind. However, in order to harness the power of the wind to create electricity, I need a wind turbine and land to put it on, just as I would need a dam in order to create hydropower. In this sense, the flow of wind across land is quite similar in concept to the flow of a river across property. Just as a dam could be built on property to create electricity through hydropower, windmills can be built on land to generate wind power. Note that wind is measured as a flow and not as a stock. That is to say, it is measured as units over time (e.g. miles per hour) not as a quantity at a point in time. In the case of the wind, turbines on one piece of property may have less influence on the flow of wind on the downwind piece of property than the building of a dam has on flow of the river across the downstream properties. Surface water is already legally considered part of the commons; wind flowing across property may not be treated that way yet. 
Just as land that has oil or mineral reserves under it, or streams flowing across it, is valuable, it has already been shown that land with the potential to generate energy from wind is increasing in value. For instance, the price of land in Kern County California went from $300 to $1000 per acre when the land was declared a wind energy zone.
 One can imagine a situation in which energy from wind become increasingly valuable, for instance (and dramatically), imagine a post-apocalyptic world where all the oil and coal is gone and the sun is blocked out by dust and the only way to generate power is from the wind. The land on which to put the windmills would be incredibly valuable. This would drive up the price of the land and the amount of rent that could be charged for putting turbines on the land. This would translate into economic rent being made by the land owners - essentially unearned because they would have done nothing to produce the extra revenue. 
                        
Another consideration that has come up as related to wind power is that of its effect on the aesthetics of an area and the related effect on property values. The beauty of a place is something that does have value, and which is shared by all. Some argue that wind turbines reduce the aesthetic appear of a place, and decrease property value. However, others point out that not everyone agrees that wind turbines are unattractive, and that it is just a matter of getting used to them.  In fact, some people find them to be “beautiful kinetic sculptures
” that represent the goodness of renewable energy. Power transmission lines are ubiquitous and yet we almost don't see them anymore. This is not to mention the relative attractiveness of a strip mine, oil refinery or power plant. In any case, this is a consideration that often comes up, even though it is quite arguable. Some studies, for instance a 2003 study by the Renewable Energy Policy Project of the Green Mountain Searsburg ‘viewshed’
, even show that tourism and property values increase when wind turbines are installed. As Lisa Shea, Executive Director, Mount Snow Chamber of Commerce, Wilmington, Vermont said:
Visitors to the area are fascinated by the windmills at Searsburg and want to see them up close. We keep a schedule of summer tours, hand out lots of brochures and send droves of people up along Route 8 where the turbines can be seen from different spots. I’d say tourists think very well of those windmills."
    
The Town Clerk and Lister in Searsburg, Josie Kilbride , was quoted as saying:  "No property values have gone down due to the windmills, I can tell you that,
" and Paul Kasinoff, a real-estate broker in Dover, Vermont said,  "Property values in Wilmington, Dover and Whitingham have not decreased due to the wind turbines in Searsburg. Any concerns about visual impact never came to fruition. Property values remain very high
.” One early critic of the wind project, DeGray said that before the turbines were built in 1997, he complained about how ugly and noisy they would be, but “''Now I think they are quite entertaining, I almost never hear them, and they sure are better to look at than another kind of plant.” 
   
The Current Regulatory and Tax Structure in the U.S.
Of course, at this point in time revenue in the wind industry is not at the same level as it is in the non-renewable energy industries, and in fact subsidies are needed at this point in order to make the industry viable, according to an economist in the utility industry
. However, this must be put in context. The oil and coal industries have been around for a long time, and their initial infrastructure and fixed investments have already been made. The wind industry has large infrastructure and start-up costs, but low marginal costs when the infrastructure is established. Also, the oil and coal industries have been consistently supported with various subsidies and tax breaks for years. For example, current tax code includes more than $13 billion in tax breaks for energy production and conservation over the next 5 years, but about $12.5 billion of this goes to as coal, oil, gas and nuclear power industries, with only half a billion dollars goes to the renewable energy industry and conservation efforts.
 Finally, those industries have vast negative externalities such as global warming, health impacts, pollution and so on, which are usually not taken into account in a merely financial/economic analysis.  For all of these reasons, the cost of wind energy appears to be higher relative to oil and coal than it actually is when all of these factors are taken into account.  
That said, there are subsidies, tax credits, carbon offsets and other benefits such as accelerated depreciation schedules available to the wind industry. For example, the Production Tax Credit (PTC) was established in the Energy Policy Act of 2007. It lets producers deduct 1.8 cents per KW produced from their federal taxes. The amount is adjusted yearly for inflation. However, as noted above, for every dollar the Federal government uses to encourage renewable energy, it spends $10 supporting the conventional energy industry.
 Also, the tax credits are not established for the long-term and cannot necessarily be relied on to be in existence in the future.
The Federal Government also earns revenue from the wind industry. In the Energy Policy Act of 2005, the Minerals Management Service (MMS) was given the authority to grant easements for the development of offshore wind energy on the outer continental shelf and to institute a structure by which the Federal Government is paid rent for the use of the offshore location used for the turbines.
 In the Cape Wind project, the rent payments are split between the Federal Government and the State of Massachusetts. In general, revenues are split with the state nearest to the offshore wind farm. The 2005 Energy Act states that coastal states within 15 miles of a wind farm will receive 27% of the revenues collected by the Federal Government.  Note that the Cape Wind project also made a 20-year agreement with the Town of Yarmouth to bring the power transmission cable to the electrical substation near the local Barnstable Airport. This agreement includes a $2.7 million charitable gift and $6.7 million in taxes that will be paid to Yarmouth.
 The amount of the lease payments to the Federal Government has not been set yet, according to Chelsea Harnish of Clean Power Now.org. In an email dated Feb. 22nd, 2008 to Gary Flomenhoft she said, “The amount of the lease will be addressed in the Record of Decision (ROD) which will come out after the Final EIS later this year.” The overall energy industry in the U.S. is regulated by the Federal Energy Regulatory Commission which falls under the Department of Energy. The Nuclear Regulatory Commission has oversight of the nuclear industry.
The Wind Industry in Vermont
In non-coastal New England, the best places for wind farms are ridgelines between 2500-3500 feet in elevation
. Many Vermont ridgelines have wind-speeds of Class 4 and greater, making them highly desirable. About 20% of the possible sites for wind farms in Vermont are located on State land which is under the jurisdiction of the Agency of Natural Resources, and some of this land is currently restricted from development, although the Agency has stated that if studies indicate that it would be a good idea to develop wind facilities on the land under ANR jurisdiction, that the policy could be changed.
 Currently, there is only one wind farm in Vermont. It is located in Searsburg on private property which Green Mountain Power has leased for 99 years from the landowner, who lives in New Hampshire. The amount of the lease payments to the private landowner are not disclosed. The Searsburg facility has 11 windmills which produce about 6 MW of power - enough to power about 2000 homes.
 The project received funding from the DOE and Electric Power Research Institute.
 There have been six other proposed projects in Vermont. Note that the Cape Wind project on Horseshoe Shoal in Nantucket Sound is proposed to have 130 wind turbines to generate up to 420 MW of power
, while the sum of all the proposed (including denied or withdrawn projects) in Vermont equals at most 119 distributed throughout the state.
· Mt Equinox: This project would place 5 turbines on Little Mt. Equinox in Manchester, and would produce enough energy for 4,000 homes.
· East Mountain: The placement of 4 turbines on East Mountain in East Haven was proposed in 2005, but the Vermont Public Service board denied this project that would have produced enough energy for 4000 homes. 
· Glebe Mountain: This project was withdrawn by Catamount Energy, and would have installed up to 27 turbines in Londonberry to provide energy to 15,000 homes.
· Lowell Mountain: This project is in the early stages of research and would provide energy to more than 15,000 homes with 12-26 turbines. 
· Searsburg Expansion: This project is being reviewed and explored currently. It would add 20-30 turbines to the existing Seasburg site and would provide power to 13,000 homes.
· Sheffield Wind Power Project:  This project proposes the placement 16 turbines, which would provide enough energy for all the homes in Caledonia County.  According to the Sheffield website, this project would contribute over $25 million to the State’s economy during the development and construction phases, and would make over $11 million in payments to the town of Sheffield over the next 20 years.
  This project is moving forward.
Vermont Regulatory and Management Structure
In Vermont, the Public Service Board (PSB) regulates utility rates and rate setting. Those proposing new wind farms need to gain approval from the Public Service Board. The PSB must issue a certificate of public good, which ensures that the project is in the public’s best interest and will promote the good of the State of Vermont, in order for a wind project to move forward. This certificate has been received by the Sheffield Wind Project. The PSB also administers the extensive Section 248 permit approval process
 which includes a detailed environmental impact component.  
There are some new programs and legislation that may also have an effect on the wind industry in the state. First, there is S-350: Energy Independence and Economic Prosperity which is under consideration and covers a wide array of subject areas as related to its named subject.  Secondly, the Regional Greenhouse Gas Initiative
, known as RGGI, proposes to develop a cap-and-trade system among eleven New England and Mid-Atlantic states from Maine to Maryland with the goal of reducing emissions from power plants. However, the effects of REGGI on the wind industry are not necessarily clear and direct, according to an article on the New England Wind Forum website
 which explains that under RGGI, the wind generators would not be given credits which could be sold for additional revenue, and would not receive any direct financial benefits. Rather, they would see an increase in value of their energy as conventionally produced energy becomes more expensive to produce.

Thirdly, producers of renewable energy in Vermont can benefit from Renewable Energy Credits (REC). A REC is a “tradable environmental commodity that represents proof that one megawatt-hour of electricity was generated from a renewable energy source
” These credits are purchased by utilities and sold to consumers who essentially want to support the renewable industry and reduce their carbon footprint. The RECs benefit the renewable energy companies because the credits can be sold in addition to the actual energy produced. For example, Green Mountain Power, which owns the wind farm in Searsburg was able to sell the RECs that were earned by this facility.

Fourth, there is the Wind Powered Electric Generating Facilities tax which is part of H.520, an act related to Vermont energy efficiency and affordability, which was passed by the Vermont House and Senate as well as the Governor. This is a property tax on its buildings and fixtures used directly and exclusively in the generation of electrical energy from wind power. See Appendix I for the full text of this section of the bill. The bill changes the way the tax on wind farms is calculated from one based on property taxes to one based on kilowatt hours. The goal is to make the revenue stream more predictable, not to create a subsidy for wind energy projects. Note though that the tax is based on the kilowatt hours produced, not on the amount of revenue the facility is making off of the sale of that energy. This may become relevant in the next paper.
Finally, note that according to the Vermont Lister
 the property owned by utility companies is taxable. This includes utility poles, lines and fixtures, which surely includes wind turbines. The property must be listed at fair market value. The Lister notes that the information provided by utilities for rate-setting purposes may be useful, but that the valuation for rate setting may be different than the valuation used for taxation purposes. In sum, this means that utility companies must pay taxes on the value of their infrastructure. If a wind farm is located on State land, the wind farm company pays property taxes to the State, and the State makes payments in lieu of taxes to the host community based on the appraised value of state-owned land in that town. This is similar to how it works for ski areas on State land located in a community.  Also note that different communities can choose to value assets differently for taxation purposes so a wind-facility in one town could have be assessed very differently than one in another town.
Vermont Revenues from Wind Power

 


In addition to the economic benefits brought to the state from increased investment and increased jobs in Vermont, which leads to greater income, income taxes and spending, and which indirectly supports the state economy, there are direct revenues to the State and cities in Vermont from the wind industry. A 2002 by Renewable Energy Vermont found that six wind farms with a total of 150 1.5 MW wind turbines could yield 2.2 million in property taxes and PILOT (payments in lieu of taxes) and .7 million dollars in state taxes per year. The 2.2 million dollar number was estimated assuming a rate of $6.5% of gross revenues.
 
This study, even though it is from 2002, is useful since we only have one wind facility currently operating in the state, the Searsburg facility. In 2001, Green Mountain Power paid taxes of $153,995 to the town of Searsburg for the equipment used at the Searsburg site.
 In 2002, the value of the Searsburg facility was assessed at approximately $5.85 million, which was 1/3 of the town’s grand list at that time.

 The UPC Sheffield project which is just starting and has 16 turbines, will pay $520,000 a year, some to property taxes and the rest into a mitigation fund that the town of Sheffield set up, and which the town will vote on how to spend annually.
 This was negotiated before H.520 was signed and will not be affected by that bill. The property taxes go entirely towards the town budget and represent about half of that budget. PPM Energy’s proposed wind generation project in Searsburgy and Readsboro has offered Searsburg $240,000 per year.

Conclusion
As described above, wind projects in Vermont generate public revenue. Wind projects are also good for Vermont because of the fact that they do not produce the negative externalities that other energy production methods do.  They increase tax revenue and have other positive economic effects on the State. Wind farms might, perhaps surprisingly, even increase tourism, property values and the number of jobs in the state. 


Since the wind industry has many positive benefits for the state already, we will need to be careful to not do anything to discourage its while collecting public revenue. This is especially true given the current economic situation of the wind industry itself with its high startup costs. However, in a few years the situation may change and renewable energy producers may turn out to be in a better financial situation due to scarcity and the fact that initial investments have already been made. Vermont should be prepared to handle such a situation. These are topics and questions that will be explored in the next paper.


 

Appendix I:   From H520: AN ACT RELATING TO THE VERMONT ENERGY EFFICIENCY AND AFFORDABILITY ACT, passed by Vermont House and Senate
* * * Wind‑Powered Electric Generating Facilities * * *

Sec. 18.  32 V.S.A. § 5402c is added to read:

§ 5402c.  WIND‑POWERED ELECTRIC GENERATING FACILITIES TAX
(a)  A facility certified by the commissioner of public service as a facility which produces electrical energy for resale, generated solely from wind power, which has an installed capacity of at least five megawatts, which was placed in service after January 1, 2007, and which holds a valid certificate of public good issued under 30 V.S.A. § 248, shall be assessed an alternative education property tax on its buildings and fixtures used directly and exclusively in the generation of electrical energy from wind power.
(b)  The tax shall be imposed at a rate per kWh of electrical energy produced by the certified facility, as determined by the public service department for the six months ending April 30 and the six months ending October 31 each year.  The rate of the tax shall be:
(1)  $0.00225 in fiscal year 2009;
(2)  $0.0025 in fiscal year 2010;
(3)  $0.003 in fiscal year 2011 and thereafter.
(c)  In no case shall the tax imposed for any six‑month period be less than an amount equal to the rate per kWh imposed by this subsection multiplied by the number of kWh that would be generated if the facility operated at a 15 percent capacity factor.
(d)  The tax imposed by this section shall be paid to the commissioner of taxes by the person or entity then owning or operating the certified facility, by December 1 for the period ending October 31 and by June 1 for the period ending April 30, for deposit into the education fund.  A person or entity failing to make returns or pay the tax imposed by this section within the time required shall be subject to and governed by the provisions of sections 3202 and 3203 and subchapters 8 and 9 of chapter 151 of this title.
(e)  Until a facility is certified under this subsection, it shall remain subject to taxation under section 5402 of this title.  Buildings and fixtures subject to the education property tax under this section shall not be taken into account in determining the common level of appraisal for the municipality. 
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