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Community Wind Development in the United States

With questions of national security, foreign oil dependence and global warming in the headlines on a daily basis, citizens all over the United States are taking a harder look at producing electricity through the renewable resource of wind.  According to the American Wind Energy Association, there were over 5,200 megawatts of wind generating capacity in the United States in 2007, “expanding the nation’s total wind power generating capacity by 45% in a single calendar year.”  
Along with the development of large, utility-scale projects there has also been increased attention paid to the development of community-owned wind farms.  These developments bring numerous benefits to local communities including improved access to jobs, increased local energy independence, leasing income for local land owners, and community cohesion through the production of a locally owned resource.  As the map below indicates there are over 20 states where community wind farm development is currently taking place and new communities are being added daily.
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Figure 1:  Installed Community Wind and Wind Capacity in the U.S.

Wind Farm Development in New York State

New York State is no exception to the increase in wind farm development activity.  There are a host of wind farm projects either fully developed or currently under development in New York.  Some of the more notable projects are located in Buffalo, Maple Ridge, Munsville, Calverton and South Holt.  The projects called out in the map below represent a mixture of full-scale commercial projects with name plate ratings greater than 10MW (yellow stars) and smaller, community-owned developments with name plate ratings below 10MW (red stars).
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The projects outlined above are currently producing large amounts of renewable energy for local municipalities across the state.
Town of Caroline

The Town of Caroline is located seven miles east of the City of Ithaca and has a population of approximately 3,000 residents.  In 2004, the Town Council of Caroline committed to purchasing renewable energy credits (RECs) from wind projects to offset a portion of their municipal carbon emissions.  They were only the 8th municipality in New York State at the time to make such a commitment.  The Town Council continued this commitment and in 2005 and, “funds were raised to purchase wind power for 100% of the town’s municipal electrical usage, allowing Caroline to become the 2nd municipality in New York State to do so.”
  Many residents and business owners in the Town of Caroline power their buildings with solar panels, micro-hydro generators and small wind turbines.  These are examples of the progressive stance the Town Board and residents in the Town of Caroline are taking to combat global climate change, and is indicative of their passion for and commitment to renewable energy technologies in general.
Energy Independent Caroline
Energy Independent Caroline (EIC) is a community group formed in 2005 by the Town of Caroline Board to bring together citizens interested in using natural resources to achieve energy independence from fossil fuels on a municipal and residential level.  Their mission as a group is to produce power for electricity, heat, and transportation from renewable resources. To accomplish these goals, they initiate renewable energy projects while at the same time educating Caroline residents about energy issues in order to build commitment to reducing energy consumption.  In 2006, EIC began to write a business plan outlining the details of the development of a 3MW, community-owned wind farm within the Town of Caroline.  With limited knowledge of how to structure these types of projects, the EIC committee reached out the local community to find subject matter experts they could call on the provide advice.  EIC approached the Center for Sustainable Global Enterprise at the Johnson School of Graduate Management and asked for assistance in a financial evaluation of this new project.
Wind Farm Project
We were connected with Town Councilor Dominic Frongillo at the beginning of our project to help better understand what the needs of the EIC committee were in their exploration of developing a community-owned wind farm.  In an e-mail from Dominic in our initial discussions, he clearly stated his needs from our group:
“…we have two major components that need to be more thoroughly researched:

1) Financing and scaling the wind project: researching the optimum business structure, project size, and investor models for a community windpower project in Caroline, and
2) Interconnection agreement with NYSEG: researching the requirements and process for setting up such a utility agreement.”

We felt our expertise was best suited to help them evaluate the financial implications of the project, the optimum business structure, and the most appropriate investor models.
Wind Project Ownership Options

There are five primary ownership structures that have been used in community wind projects undertaken in the United States:  Electric Cooperative, School, Municipal, Tribal (Native American land), and LLC/Private.
  Based on the size, geography, and population of the town, the Town of Caroline is only eligible for two of these ownership options, the Municipal and the LLC/Private.  

The Municipal financial format of community wind farm ownership involves the funding of the project by the town government through the use of Clean Renewable Energy Bonds (CREBs), a special 0% federal bond created specifically for this purpose.
  Unfortunately, the issuance of these fifteen year bonds was only conducted during the years of 2006 and 2007, and the Town of Caroline missed the opportunity to take advantage of these financial tools.  This left the LLC/Private option as the only viable financial structure for the town.
In an LLC/Private structure, the LLC is formed from a large number of local investors purchasing a set number of “shares” of the investment project, which may cost as little as $100 to $1000 per share.  The “private” member of the structure can be a wealthy individual or a company, usually with a large tax appetite.  Historical projects that have used this structure have initially been financed 90% by the private partner, and 10% through the equity of the LLC.  While the mechanics of this structure are slightly complex, it is efficient in that it takes advantage of all the renewable energy and modified acceleration depreciation tax benefits and of all financial incentives and grants from the state and federal government.  Typically, a wind turbine project is analyzed and expected to last for approximately 20 years.  In this type of 90/10 initial percentage breakout, 100% ownership of the project reverts back to the LLC after 10 years.  It is structured in this fashion so that the private partner will realize 100% of the benefits of the ten year life of the Production Tax Credits (PTC), the five year Modified Accelerated Cost Recovery System (MACRS) depreciation incentive, and 90% of project revenues.
  

One of the most difficult aspects of taking on this structure is finding a private entity or individual to partner with at the beginning of a community wind farm project.  The LLC has to ensure that the potential partner understands the financial advantages to be recognized in this structure, including access to the tax incentives described above, steady revenue streams that come from a Power Purchase Agreement (PPA) signed with a local utility and energy company, revenue from Renewable Energy Certificate (REC) sales, and the opportunity to support an alternative energy project.  Ultimately, our analysis focused on whether or not the potential revenue and tax benefits outweighed the initial investment and inherent project risks associated with a wind project.  

Cash Flows of a LLC/Private Structure:

The model will show the cash flows of this financial structure more clearly, but the team thought it would help to outline where the majority of revenues and cost cash flows were flowing, and who was receiving them along the timeline of the project.  

Revenues:

The two main sources of revenue in a community wind farm structure come from the purchase of the generated electricity by a state utility through a structured PPA, and the sale of REC’s to local businesses or universities.
  The first revenue stream, the PPA, is set in a 20 year contract in an amount stated in dollars per Megawatt-hour (MWh), or cents per Killowatt-hour (kWh) with a New York State utility, most likely New York State Electric and Gas.  This amount is set near the wholesale cost of electricity in the state, and is contracted to increase at a set rate over the life of the contract.  

The second source of revenue, the REC’s, are credits sold to businesses and universities that represent individual units of energy produced by Caroline’s turbines that can be used by the purchasing entities to offset carbon emissions that they may produce.  In this case, the EIC of Caroline has spent many years forming a relationship with Cornell University in Ithaca, NY, and feels that they would be a primary purchaser of this type of benefit.  Other potential buyers in the local region include Ithaca College, the Town of Ithaca, and Community Energy.
  REC’s are priced off a spot rate market in $/kWh, and are significantly less expensive than the wholesale rate of electricity.  
As discussed above, the PTC and MACRS tax benefits play a large role in offsetting project costs by reducing the tax burden of the private investor that may choose to become involved in the project.  PTC’s are only applicable for the first ten years of a project, during which, they generate a $.019/kWh incentive that can be applied against taxes.  The MACRS allows the book value of the project to be depreciated in the first five years of the project, allowing this dollar amount to be added back earlier into the cash flows of the years when the private investor has the most stake in the project.

Lastly, there are several state and federal incentives in the form of grant money that can be accessed for community wind farm projects by local investors and partnerships.  There are numerous classes of grants, and vary depending on the size of the project, the financial structure of the project, and the financial status and number of the members involved.  

Costs:  

The initial installation costs of the project are large, and include the following:  turbine purchase, tower purchase, initial construction contracts, pre-construction (road and site strengthening), grid connection, and primary installation.  Annual and recurring costs include routine maintenance, salaries that relate to upkeep, maintenance, and monitoring, insurance, repairs, and the leasing costs for the land where the turbines will be kept.
  The Town of Caroline has proposed this leasing structure vs. one in which they would purchase the land, in an effort to support local farmers and businessmen.
  Lastly, some of the initial (and sunk) costs include wind feasibility studies, land reclamation and permitting studies, and initial permitting fees.  
The Model
In building our model, our team had to make several critical assumptions.  First, we had to determine the amount of revenue that we believed our turbines would generate.  Here there were two assumptions:  1) the future price of kilowatts on the wholesale market, and 2) the percent of the time that the Caroline turbines would be generating power.  We believed that the base price for Caroline’s output would be $.095 per KW and that the PPA would allow an annual price increase of 3%.
  Additionally, we used 30% capacity as our base case for the turbines’ output.
  
Other model inputs were taken from the Town of Caroline’s Executive Summary of the project.  These include annual maintenance costs of $50,000, and yearly lease payments, for the land on which the turbines will be built, of $10,000.
  With regards to annual operational costs, the town of Caroline believed this cost would be between $50,000 and $150,000.  We chose the middle of this range as our base; therefore, we allocated $100,000 for operations.  Furthermore, we projected that costs would increase by 2% annually, which is the historic cost increase experienced by the energy component of the Producers’ Price Index.

We also needed to determine the cost of capital for the project.  We looked at public companies, state guidelines and other public financing projects.  We identified two public companies, Thomas & Betts Corp and Cooper Industries, which are heavily involved in wind projects; these firms had a cost of capital of 10.23% and 10.74%, respectively.  It was our opinion that these companies are too diversified to be viable comparables.   We also learned that the state of Nebraska issued $100 million in bonds with an interest rate of 4.25%, in 2005, to finance wind farms
.  Additionally, various state reports sited a base cost of capital of 8%.  This was the median of our numbers and, in our opinion, this was the most similar type of project, so we chose to make 8% our base rate.
  
NOTE: we considered using a higher cost of capital for the “big investor”; however, as the model outputs will show, an investor looking for the type of return expected from a private equity investment would be dissuaded from this project.  The investor would have to be someone with an altruistic mindset who would not necessarily be concerned with the ROI.
The Results

Our model outputs demonstrate that this project is suspect at best for the town and a losing proposition for the large, outside investor.  Our expected return for the town is 4.8%, and our expected return for the outside investor is (0.57%).  The poor performance for the outside investor includes the additional assumptions that this person would take the majority of the available depreciation in the first year and that he/she would be financing most of the position with equity.  Regardless of how we manipulated our assumptions, we could not come up with a situation that resulted in a positive return for the outside investor.  
Risks, Considerations, and Final Recommendations:

Finally, as evidenced by some of our costs implications, assumptions, and model results, the team would like to highlight the most apparent risks associated with this community wind project, and what our final recommendation would be.  

As clearly shown by the model, the financial outlook for the private partner is grim.  Admittedly, the model was kept fairly conservative, but it can be seen that the project would need an exceptionally beneifical PPA contract, confirmed increased efficiency of the turbines, and a large dollar amount of upfront grants to make the Net Present Value of the project for the private investor to become more attractive.  Lastly, while the town believes that Cornell University would potentially buy all available REC’s related to the project, demand for these types of credits could fall over the course of the next two decades.  

There is also the question of how stable the federal PTC and MACRS tax incentives are, as they are up for Senate renewal every two years, and have been allowed to expire several times in the past 15 years.  The movement of the wholesale cost of electricity will be a large issue in the coming five years, especially on whether the huge increase in costs seen in the past couple of years will continue, making renewable energy more attractive or not.  With all of these factors having such a crucial weight over the model, this financial project will be extremely difficult for the Town of Caroline to “sell” to a potential financial partner.  
Ultimately, with such a grim financial outlook for the private partner of the LLC/partner combined structure, the team thinks it will be nearly impossible to find someone willing to invest, and that the project is ultimately one that should not be undertaken.  We should also say that this is our recommendation solely for this one project, which is being undertaken on a small scale in the state of New York.  Incentives change from state to state, and larger scale (more MW purchased) community wind projects have proven successful in other regions of the United States.  
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