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Abstract 
In order for wind energy to be feasible in the sounds of North Carolina, it must be 

economical.  The price paid for electricity produced by wind must be sufficiently high to 

translate into a reasonable rate of return for developers and investors.  Countervailing tensions on 

regulators, utilities and the renewable energy generators function to depress the price of wind 

energy.  Lawmakers have passed utility regulations in order to improve the economic situation of 

wind energy projects by either diminishing the initial capital needed, lowering the risk or 

ensuring a fair price.  The two primary utility statutes affecting the economics of wind energy in 

North Carolina, the federal Public Utility Regulatory Policies Act of 1978 and North Carolina’s 

Renewable Portfolio Standard of 2007, have thus far been ineffectual.  If the North Carolina 

legislature wants to develop wind energy in their state, it should amend NC REPS to add a wind 

energy percentage requirement to put it on equal footing with solar.  Alternatively, adding 

externalities into the cost calculation would make wind one of the most economical of all the 

electricity options. 
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I. Introduction 
 Despite the significant wind energy potential of its 95,000 miles of coastline, there is not 

a single offshore wind farm in the United States.  In contrast, over 75% of the global wind 

electricity capacity is generated in Europe, much of it offshore.1  Projects off the coast of 

Massachusetts and New York stalled in their nascent phases due to a conglomeration of 

regulatory barriers and negative public opinion.2  However, with the changing energy situation 

and increasing awareness of global warming, there has been a renewed push for offshore wind 

energy.  North Carolina currently has no major wind energy installations, but has the potential to 

meet close to 70% of their electricity needs with wind energy alone.3  While the US coastal wind 

site with the most wind energy potential is in the vicinity of Cape Cod and Nantucket Island in 

Massachusetts, the eastern coastal sounds of North Carolina are preferable for their relatively 

stable weather and wave conditions.4 

State and federal legislators have attempted to solve the economic imbalance of 

renewable energy through legislation.  The two primary utility statutes affecting wind energy in 

North Carolina are the federal Public Utility Regulatory Policies Act of 1978 (amended by the 

Energy Policies Act of 1992 and 2005) and North Carolina’s Renewable Portfolio Standard of 

2007.  Despite intentions to support and encourage renewable energy, both statutes fall short in 

their alteration of the economics involved with wind energy.  Fully understanding how the 

                                                             
1 Halks, Clarissa, et al. 2005. “Coastal Wind Energy and the United States: An Overview.” Proceedings of the 14th 
Biennial Coastal Zone Conference. New Orleans, LA. July 17-21, 2005. 

2 Schiavinato, Lisa C. 2008. “Offshore Wind Energy Development in North Carolina: Discussion of the Legal 
Framework.” Legal Tides. Spring/Summer 2008. 

3 See supra note 26. 

4 Halks et al. 2005. 
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regulation has affected the economics of wind energy (or not, as the case may be) will help 

lawmakers draft more effective legislation in the future. 

A. Purpose of project  

The North Carolina legislature has responded to the changing energy situation by 

mandating a feasibility study of offshore wind energy in the Albemarle and Pamlico Sounds in 

North Carolina:   

TO STUDY COASTAL SOUNDS WIND ENERGY 
The University of North Carolina shall study the feasibility of establishing wind turbines 
in the Pamlico and Albemarle Sounds. The study shall include an analysis of energy 
production potential (including the resulting benefits due to a reduction in dependence on 
fossil fuel combustion for generation of electricity), siting, ecological impacts, and 
statutory or regulatory barriers to construction and operation of one or more wind 
turbines and associated support and interconnection facilities in the coastal sounds. The 
study shall also consider the feasibility and potential synergistic benefits of co-siting 
wind turbines and artificial oyster reefs…The Board of Governors shall report the results 
of this study to the House Committee on Energy and Energy Efficiency and the Senate 
Committee on Agriculture/Environment/Natural Resources by July 1, 2009. 
 
The feasibility analysis was divided into several subparts focusing on energy potential, 

wind farm location, coastal environmental and management concerns, transmission and 

interconnection, financial feasibility analysis, and utility statutory and regulatory considerations.  

I assisted Kevin Higgins and Nick Travis5 with their analysis of utility statutory and regulatory 

considerations.  I found this aspect of the project to be most novel since past research into 

barriers to wind energy in North Carolina has focused on land based farms and/or land use 

policies related to siting.6  My project was to analyze the effects of utility regulations on the 

                                                             
5 Both of the Salt Lake City, UT office of Energy Strategies, LLC. 

6 See e.g. Schiavinato 2008; Kimrey, Erin. 2006. “A Regulatory Framework for Wind Energy in North Carolina.” 
Masters project. Nicholas School of the Environment and Earth Sciences. Available at 
http://hdl.handle.net/10161/72.; Renewable Energy Policy Project (REEP). 2003. “Offshore Wind Farm Approval 
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economics and implementation of wind energy in North Carolina and to, if possible, make 

recommendations for improvements.  My project will be incorporated into the final report given 

to the North Carolina legislature later this year. 

B. Methods 

In order to accomplish the goals of my project, I conducted an extensive literature review 

and regulatory analysis of the pertinent utility statutes.  In addition, I thoroughly reviewed the 

public records held by the North Carolina Utilities Commission and spoke with a utilities expert 

and an industry insider in the field of renewable energy generation in North Carolina.7 

II. Background 

 A. Wind energy 

 Wind energy is technically another form of solar energy.  The asymmetrical heating of 

the atmosphere by the sun, unevenness of the earth’s surface and rotation of the earth leads to 

differences in the temperature and pressure of air.  Wind is produced when cooler (higher 

pressure) air moves to replace warmer (lower pressure) air as it rises.  Wind can be used to 

generate mechanical power or electricity and is one of the oldest forms of energy production.  

Wind powered boats have been in existence since 5000 BC in Ancient Egypt and windmills 

since 200 BC in China.  The earliest turbines converted wind energy into electricity through a 

generator in 1890 in Denmark.8  Interest in wind energy increased during World War II when 

                                                                                                                                                                                                    
Process, North Carolina.” Available at http://www.repp.org/articles/static/1/binaries/REPP_Offshore_Wind_ 
Approval.pdf. May 2003. 
 
7 Kevin Higgins, Energy Strategies, LLC and Paul Garrett, Craven County Wood Energy, N.C, respectively. 

8 Ohadi, Michael M. and Jianwei Qi. 2007. “Alternative Energy Technologies: Price Effects,” in ENCYCLOPEDIA OF 

ENERGY ENGINEERING AND TECHNOLOGY. ed. by B. L. Capehart. Boca Raton, FL: CRC Press, 31-49; Bob Trach. 
2004. “Cause of Wind.” Newton—Ask a Scientist. Available at http://www.newton.dep.anl.gov/askasci/ 
wea00/wea00187.htm. March 26, 2004. 
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fuel prices rose, and the first large scale electricity-producing windmill was installed in Vermont 

in 1941.  The focus on wind power subsequently waned until fuel prices skyrocketed again in the 

1970’s.9  There is currently 40 GW of grid-connected wind power installed globally and wind 

energy is the fastest growing energy market in the world.10  

The United States has significant wind energy potential (see Figure 1), especially along 

its 95,000 miles of coastline.11  The 28 coastal states use 78% of the nation’s electricity and 26 of 

those 28 could use offshore wind energy to meet 20% to 100% of their electricity needs.12  

However, as yet, there are no large-scale offshore wind farms in the United States. 

 

Figure 1.  Wind power potential in the United States.13 

                                                             
9 Wickman, Don. 2004. “Vermont pioneered wind energy atop Grandpa's Knob in 1940s.” Rutland Herald. 
Available at http://www.rutlandherald.com/apps/pbcs.dll/article?AID=/ 
20041104/NEWS/411040301&SearchID=73195033699829. Nov. 4, 2004. 

10 Ohadi and Qi 2007. 

11 Halks 2005. 

12 Energy Efficiency and Renewable Energy (EERE). 2008. “20% Wind Energy by 2030: Increasing Wind Energy’s 
Contribution to U.S. Electricity Supply.” Available at http://www.20percentwind.org/20percent_wind_energy_ 
report_05-11-08_wk.pdf. May 11, 2008. 

13 EERE 2008. “20% Wind Energy by 2030.” 
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The onshore wind energy market grew by an average of 24% in the United States from 2001 to 

2006.  Installations increased from approximately 1800 MW in 1990 to over 6000 MW in 

2003.14  Currently (as of January 31, 2009), there is a total of over 26,000 MW installed land-

based wind energy in the United States.15  The top three states in wind power capacity are Texas, 

Iowa and California (see Figure 2). 

Figure 2.  Current installed wind power capacity (MW).16 

                                                             
14 Ohadi and Qi 2007. 

15 Energy Efficiency and Renewable Energy (EERE). 2009. “Installed U.S. Wind Capacity and Wind Project 
Locations.” Wind Powering America. Available at 
http://www.windpoweringamerica.gov/wind_installed_capacity.asp. (last updated 3/17/09). 

16 EERE. 2009. “Installed U.S. Wind Capacity and Wind Project Locations.” 
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However, solar and wind still account for less than 0.2% of the energy supply in the U.S (see 

Figure 3). 17 

 

Figure 3.  Renewable energy consumption in U.S.’s energy supply.18 

Without government regulations and programs encouraging renewable energy development, 

fossil fuels are expected to continue to dominate energy production this century.19 

  1. Benefits 

 Wind energy is completely renewable and pollution-free.  There is enough energy 

contained in the winds in the United States to provide 40 times the amount of energy the country 

currently uses.20  Wind energy is an entirely domestic fuel source, as opposed to oil, shielding us 

from the security threats associated with depending on foreign governments for input essential to 

our economy and way of life.  In addition, fossil fuels are subject to large price swings and 

supply disruptions due to inclement weather and political instability.21  Though wind is not a 

                                                             
17 Ohadi and Qi 2007. 

18 Id.  

19 Id. 

20 Id. 

21 American Wind Energy Association (AWEA). 2008. “Cost.” Resources. Available at 
http://www.awea.org/faq/cost.html. (last updated 2008). 
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consistent source either, it is always free.  Wind energy projects provide more jobs per unit of 

energy than any other energy source, as well as long term sources of income for ranchers and 

farmers who own the land where the turbines are sited.22 

  2. Drawbacks 

 Wind energy development has been slowed by several apparent drawbacks, though the 

majority of the problems have been addressed or at least improved.  There are concerns over 

noise from the spinning of the rotor blades, bird kills and complaints regarding the visual 

impact.23  In addition, wind is an intermittent source of energy, so a backup source is required.24  

Offshore wind farms have the added negative impacts on marine activities, both human and 

ecological.25 

B. North Carolina 

 1. Wind energy potential 

 North Carolina has significant wind energy potential in two areas: along the Atlantic 

coast and barrier islands and on top of the mountain ridge crests in the western part of the state 

(see Figure 4).  The state ranks 31st in potential wind power capacity in the United States.  If all 

the wind resources were developed, NC could produce 835 MW which would translate into 7 

                                                             
22 Id. 

23 Ohadi and Qi 2007. 

24 Sovacool, Benjamin K.. 2008. “The intermittency of wind, solar, and renewable electricity generators: Technical 
barrier or rhetorical excuse?” Utilities Policy (2008) 1–9. 

25 Snyder, Brian and Mark J. Kaiser 2009. “Ecological and economic cost-benefit analysis of offshore wind energy.” 
Renewable Energy 34 (2009), 1567–1578. 



8 

 

billion kWh of energy annually.26  This would constitute just under 70% of the state’s total 

electricity needs.27 

 

Figure 4. Wind resource potential in North Carolina.28 

 The focus of this project, the Albemarle and Pamlico Sounds are located in the 

northeastern corner of the state (see Figure 5).  The wind potential in the sounds ranges from 

                                                             
26 American Wind Energy Association (AWEA). 2008. “U.S. Wind Energy Projects - North Carolina.” Resources. 
Available at http://www.awea.org/projects/projects.aspx?s=North+Carolina. (last updated 12/31/08). 

27 Assuming the state’s electricity needs remain constant at 2008 levels when it used just over 10 billion kWh 
(10,364,000,000 kWh). AWEA 2008. “U.S. Wind Energy Projects - North Carolina”; Energy Information 
Administration (EIA). 2009. “North Carolina.” State Energy Profiles. Available at 
http://tonto.eia.doe.gov/state/state_energy_profiles.cfm?sid=NC. (last updated 3/5/09).   

28 Energy Efficiency and Renewable Energy (EERE). 2008. “North Carolina Resource Map.” Wind Powering 
America. Available at http://www.windpoweringamerica.gov/maps_template.asp?stateab=nc. (last updated 12/9/08). 
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good (400 to 500 W/m2) to excellent (500 to 600 W/m2).29  Depths seldom exceed 6 m (20 ft), 

and are less than 1.5 m (less than 5 ft) in many sections.  In addition, the sounds are protected 

from the tides and severe weather.30  These conditions combine to make a very favorable 

location for an offshore wind farm. 

                 

Figure 5. Location of Albemarle and Pamlico Sounds, NC.31 

  2. Electricity generation 

Coal is responsible for producing approximately three-fifths of the electricity in North 

Carolina, and the state is the 11th largest consumer of coal per capita in the United States (see 

Table 1 and Figure 6).  One-third of electricity is produced by nuclear energy, and the rest is split 

between natural gas and hydropower.  As of November 2008, utilities produced no electricity 

                                                             
29 Id. 

30 Kellogg, James L. 1910. SHELLFISH INDUSTRIES. New York, NY: Henry Holt & Co. 

31 http://www.united-states-map.org/map/north-carolina-map.gif; Google Earth. 
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from non-hydro renewables, but other producers were responsible for 174,000 MWh.  There was 

a 23.3% increase in non-hydro renewable energy generation from 2007 to 2008.32   

Net Electricity Generation North Carolina Share of U.S. 
Total Electricity Generation 9,367,000 MWh 3.0% 
Petroleum-Fired 36,000 MWh 1.7% 
Natural Gas-Fired 346,000 MWh 0.6% 
Coal-Fired 5,782,000 MWh 3.7% 
Nuclear 2,895,000 MWh 4.6% 
Hydroelectric 143,000 MWh 0.8% 
Other Renewables 174,000 MWh 1.7% 

Table 1. Net electricity generation by fuel type in North Carolina.33  

 

 

Figure 6. Electricity generation in North Carolina.34 
                                                             
32Energy Information Association (EIA). Table 1.14.A: Net Generation from Other Renewables by State by Sector, 
November 2008 and 2007. Available at http://www.eia.doe.gov/cneaf/electricity/epm/table1_14_a.html. Feb. 2009. 

33 EIA 2009. “North Carolina.” 
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The citizens and industries of NC are also some of the largest consumers of electricity since it 

ranks 9th in retail electricity sales per capita with 432.3 trillion Btu per year.  This is at least 

partially due to the fact that nearly one-half of North Carolinian households use electricity for 

heating.  North Carolina’s electricity is still regulated, meaning the prices are set by the North 

Carolina Utilities Commission.  The predominance of coal as a power source has allowed the 

residential retail price of electricity to be almost a cent and a half less than the U.S. average (see 

Table 2).35 

 North Carolina U.S. Average 
Residential 9.78 cents/kWh 11.47 cents/kWh 
Commercial 7.50 cents/kWh 10.13 cents/kWh 

Industrial 5.58 cents/kWh 7.06 cents/kWh 
Table 2. Electricity prices in North Carolina and U.S. as of November 2008.36 

III. Economics of Wind Energy 

The two components of the economics of wind energy are the cost of the wind power 

installation and the price paid for the electricity produced.  The price paid for the electricity 

produced by wind must be sufficiently high to translate into a reasonable rate of return for 

developers and investors.  Various factors influence the cost of the project and the price paid. 

A. Cost of wind development 

 1. Cost breakdown 

There are several components that comprise the total cost of a wind energy project.  First, 

there is the cost of the turbines and the interconnection to the electricity grid.  Second, there are 

                                                                                                                                                                                                    
34EIA 2009. “North Carolina.” 

35 Id. 

36 Adapted from information from EIA 2009. “North Carolina.” 
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costs associated with the land on which the farm is located, including purchase or rental fees, 

insurance and property taxes.  Third, one must consider the transaction costs of complying with 

state and federal utility, environmental and financial regulations.  Fourth, developers must take 

into account operating and maintenance costs.37  Last, there is the cost of financing or how the 

capital cost is repaid.  Initial capital and financing costs make up the vast majority of the total 

cost, ranging from 75% to 90% (see Figure 7 for a breakdown of costs).38 

 

Figure 7. Capital cost breakdown of a typical 5 MW onshore wind project.39 

Capital costs have traditionally been higher for renewable energy than fossil fuel-based 

power because of higher costs for any new technology attempting to break into an entrenched 

industry.  In addition, alternative energy has been unattractive to investors because of strict 
                                                             
37 Wiser, Ryan and Edward Kahn. 1996. “Alternative Windpower Ownership Structures: Financing Terms and 
Project Costs,” LBNL-38921 May 1996 at 14. 

38 British Wind Energy Association (BWEA). 2007. “The economics of wind energy.” Reference. Available at 
http://www.bwea.com/ref/econ.html. (last visited March 12, 2009). 

39 BWEA 2007.  
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regulation, slow return and low growth.  Fossil fuels have had the advantage of subsidies, 

inexpensive materials, mature infrastructure and mass production. 40  The past two decades of 

wind technology development has led to a dramatic decrease in cost.41  The average cost of wind 

has dropped from 80 cents/kWh in 1980 to 6.3 cents/kWh in 1999 to just under 4 cents/kWh in 

2007 (all expressed in 2007 dollars).42  The price of wind used to be even lower, 3.6 cents/kWh 

in 2005, but competition has led to an increase in price of necessary materials.43  However, the 

cost of offshore wind projects is still highly variable depending on the site characteristics and 

transmission distance.  Offshore wind projects range from 5.4 to over 10 cents/kWh.  The lower 

bound is lower than the national average wholesale market price based on coal, gas, nuclear, e.g. 

5.8 cents/kWh, but coal is even more inexpensive on average at 4.9 cents/kWh (see Figure 8 for 

a comparison in costs for renewable energy).44  

 

Figure 8. The renewable electricity cost.45 
                                                             
40 Ohadi and Qi 2007. 

41 AWEA 2008. “Cost.” 

42 Wiser, Ryan and Mark Bolinger. 2008. “Annual Report on U.S. Wind Power Installation, Cost and Performance 
Trends: 2007.” Available at http://www1.eere.energy.gov/windandhydro/pdfs/43025.pdf . May 2008. 

43 Snyder and Kaiser 2009. 

44 Id. 

45 Ohadi and Qi, 2007 at 45. 
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2. Influences on costs 

The level of the cost of each component is based on the currently available technology, 

the characteristics of the site, the presence or absence of the federal tax credit, the form of 

financing, strictness of environmental regulations and percentage of wind penetration into the 

electricity system.  The characteristics of the site include such factors as wind speed, 

intermittency of the wind, size of available land for the farm, whether it is onshore or offshore 

and distance to transmission sites.  Figure 9 displays the significant effect of two factors on cost, 

namely wind speed and size of the installation. 

  

Figure 9. Two ways in which characteristics of wind farm can affect cost. The graph on the left 
shows the costs per kWh for a 51 MW wind farm at three different average wind speeds 
expressed in m/s. The graph on the right shows the costs per kWh for a 3 MW wind farm and a 
51 MW wind farm. Cost figures include the 2005 wind production tax credit.46 
 
Wind tends to blow more uniformly offshore, meaning intermittency is less of a problem.  In 

addition some of the higher costs associated with placing a turbine on the seafloor are offset by 

                                                             
46 As you can see the cost was lower in 2005 than today’s average of 4 cents/kWh.  AWEA. 2005. The Economics 
of Wind Energy. Feb. 2005. http://www.awea.org/pubs/factsheets/EconomicsOfWind-Feb2005.pdf. 
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cheaper transmission since offshore wind installations are often actually closer to population 

centers.47 

The availability of the federal Production Tax Credit (PTC) has had a dramatic effect on 

wind energy growth in the United States over the past two decades (see Figure 10).  The PTC 

was first established by the Energy Policy Act of 1992 and equals 2 cents/kWh (adjusted 

annually for inflation).  During the three years the PTC expired—2000, 2002 and 2004—there is 

a marked lull in wind installations.48  The PTC is currently set to expire at the end of 2009 after a 

last minute extension by former President Bush.49 

 

Figure 10. Growth of U.S. wind capacity 1980 to 2006.50 

                                                             
47 Musial, W. and S. Butterfield. 2004. “Future for Offshore Wind Energy in the United States.” Conference Paper. 
NREL/CP-500-36313. Available at http://www.nrel.gov/docs/fy04osti/36313.pdf . June 2004. 

48 Wiser and Bolinger 2008. 

49 Union of Concerned Scientists. 2008. “Production Tax Credit for Renewable Energy.” Available at 
http://www.ucsusa.org/clean_energy/solutions/big_picture_solutions/production-tax-credit-for.html (last updated 
11/14/08). 

50 EERE 2008. “20% by 2030.” 
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Lenders offer less favorable financing terms and require a higher return for wind than 

traditional energy sources because it is still considered “novel” or “risky”.  Since wind 

installations are so capital intensive (most of the cost is upfront) the price of financing is a 

critical part of the overall cost of the project.51  While the majority of wind projects are financed 

by private power producers on a stand-alone basis, utility-owned financing significantly cuts 

costs.  Due to the lower cost financing available to large electric utilities, their ownership reduces 

costs by an astonishing 30%.52  Environmental regulations can also have a significant effect on 

cost.  Wind energy becomes more cost competitive with higher air quality and environmental 

standards in place.  Allowing traditional forms of energy to pollute freely without requiring 

compensation serves as a form of government subsidy (see Section VI.B).53 

Finally, due to the intermittent nature of wind energy, the level of penetration into the 

electricity system can affect the cost.  However, these costs are much less than expected and do 

not serve to preclude a high percentage of wind energy in the United States.54  The cost estimates 

range from 0.17 cents/kWh to 0.5 cents/kWh for up to 25% penetration.55  When you consider 

this would still put the average cost of wind (4 + 0.5 cents/kWh = 4.5 cents/kWh) below the 

                                                             
51 American Wind Energy Association (AWEA). 2005. “The Economics of Wind Energy.” Available at 
http://www.awea.org/pubs/factsheets/EconomicsOfWind-Feb2005.pdf. Feb. 2005. 

52 Wiser, Ryan and Edward Kahn. 1996. “Alternative Windpower Ownership Structures: Financing Terms and 
Project Costs.” Lawrence Berkeley National Laboratory LBNL-38921/UC-1321. May 1996. 

53 AWEA. 2005. “The Economics of Wind Energy.” 

54 Sovacool 2008. 

55 See e.g. Ford, Richard and David Milborrow. 2005. “Integrating Renewables.” British Wind Energy Association. 
Feb. 2005; Gross, Robert, Philip Heptonstall, Dennis Anderson, Tim Green, Matthew Leach, and Jim Skea. March 
2006. “The Costs and Impacts of Intermittency: An assessment of the evidence on the costs and impacts of 
intermittent generation on the British electricity network.” UK Energy Research Centre. March 2006; Wolf, Ken 
and Matt Schuerger. 2006. “Minnesota Wind Integration Study.” Minnesota Public Utilities Commission. 
http://www.puc.state.mn.us/portal/groups/public/documents/pdf_files/000666.pdf . Dec. 2006. 
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national average wholesale cost of power (5.8 cents/kWh), it is not an insurmountable barrier to 

wind energy. 

B. Price paid for electricity 

Like any electricity source, the cost of producing wind energy must be less than its 

selling price.56  Wind energy projects must offer a reasonable rate of return to attract investors.  

Typically non-utility third party developers have been responsible for initiating and 

implementing wind energy.  The third party developer needs to have a reasonable expectation of 

recovering their operating costs plus a return on the capital investment that is commensurate with 

the risk of the project they are undertaking.  The size of the return is directly related the rate the 

developers are able to charge for the wind-produced electricity.  Thus, if the price is kept too 

low, it will preclude anyone from investing in wind energy because it will be uneconomical.  If 

legislators are really interested in encouraging wind energy development, they must ensure that 

the price is set sufficiently high to facilitate project investment. 

However, there are three countervailing tensions that push to keep the price for wind 

energy low.  First off, regulators are concerned with costs to customers, and will protect rate 

bearers even if this works against renewable energy.  Secondly, third party developers generating 

electricity are competition for utilities because they are meeting demand that could have 

otherwise been covered by the utility.  Thus, utilities will offer as low a price as possible to 

preserve economic opportunities for themselves.57  Lastly, the developers must keep costs down 

to remain competitive with other energy generators.  These forces push the price down that the 

                                                             
56 BWEA 2007. 

57 Martin, Stanley A. 1983. “Problems with PURPA: The Need for State Legislation to Encourage Cogeneration and 
Small Power Production.” 11 B. C. Envtl. Aff. L. Rev. 149. 1983-1984. 
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developer will ultimately receive and constitute market barriers for developers attempting to 

build wind energy projects in North Carolina. 

C. The effect of utility regulations on the economics of wind energy 

Utility regulations can improve the economics of wind energy in three ways.  Regulations 

can diminish the initial capital needed by passing measures that lower the cost.  They can lower 

the risk of the project which lowers the necessary rate of return.  Finally, utility regulations can 

ensure a fair and sufficiently high price. 

IV. Public Utility Regulatory Policies Act (PURPA) of 1978 

A. Background on legislation 

A few years after the 1973 oil embargo caused gas prices to skyrocket, newly sworn-in 

President Carter sought to wage the “moral equivalent of war” to ensure energy security for the 

United States.58  Carter’s National Energy Plan of 1977 was an ambitious bill that sought to 

improve energy efficiency in homes through tax credits, decrease automobile gasoline use by 

taxing owners of cars that failed to meet fuel efficiency standards and taxing gasoline, itself, 

encourage fuel efficiency by removing price controls on oil and natural gas, and promote the 

growth of domestic coal, nuclear energy and renewable energy.59  The President’s measures 

proved a too aggressive for Congress (especially since energy prices had stabilized), and a 

watered down version of his energy plan was passed in the form of five laws.60 

                                                             
58 Hirsh, Richard F. 2007. “Public Utility Regulatory Policies Act (PURPA) of 1978” in ENCYCLOPEDIA OF ENERGY 

ENGINEERING AND TECHNOLOGY. ed. by B. L. Capehart. Boca Raton, FL : CRC Press, 1201; Hirsh, Richard F. 
1999. “PURPA: The Spur to Competition and Utility Restructuring.” The Electricity Journal. Aug./Sept. 1999, 61. 

59 Hirsh 2007. 

60 Id.; The National Energy Act of 1978 was comprised of the Public Utility Regulatory Policies Act (PURPA) 
(Pub.L. 95-617), the Energy Tax Act (Pub.L. 95-618), the National Energy Conservation Policy Act (NECPA) 
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The Public Utilities Regulatory Policies Act or PURPA was referred to as the “rate-

reform bill” because it was intended to establish less wasteful utility rate structures.  PURPA, as 

originally written, would require utilities to use marginal cost standards rather than average costs 

to set electricity rates, and would have eliminated declining-block61 rate structures.  Under 

pressure from industry lobbyists, the final form of PURPA only mandated that state utility 

commissions review their rate structure.  Little attention was paid to Section 210 which would 

prove to be the most powerful part of PURPA, though it only spanned 3 pages out of 61.62 

 By passing Section 210, Congress sought to remove some of the obstacles that had 

traditionally hurt small power production.  Utilities historically viewed small power producers as 

competition and refused to purchase their power production at equitable rates.63  Utilities would 

also discourage small power production by setting unfairly high rates for backup power.  Finally, 

small power producers and cogenerators were subject to the same intense regulatory 

requirements as public utilities.64 

 B. Section 210 

Section 210 created a new class of non-utility power producers called “Qualifying 

Facilities” (QFs).65  QFs could be either qualifying cogeneration facilities or qualifying small 

                                                                                                                                                                                                    
(Pub.L. 95-619), the Power Plant and Industrial Fuel Use Act (Pub.L. 95-620), and the Natural Gas Policy Act 
(Pub.L. 95-621). 

61 Under the declining block rate structure, utilities charge customers less the more electricity they use.  This clearly 
provides a disincentive for energy efficiency. Hirsh 2007. 

62 Hirsh 1999. 

63 Martin 1983. 

64 Morris, David. 1983. “PURPA.” BE YOUR OWN POWER COMPANY. Ch. 3. Emmaus, PA: Rodale Press, 70. 

65 Martin 1983.  
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power production facilities.66  Cogeneration facilities use excess waste heat from an industrial 

process to produce electricity, or use waste heat from electricity generation to use in an industrial 

process.67  Small power QFs produced electricity using biomass, waste or renewable energy, 

such as wind or solar energy.68  No more than 50% of a QF could be owned by an existing 

utility.69  PURPA required utilities to purchase power generated by QFs because utilities had 

been traditionally reluctant to purchase such power at equitable rates.70 

The Federal Energy Regulatory Commission (FERC) was responsible for promulgating 

rules to execute PURPA.  FERC chose to implement rules with respect to rates, regulatory 

requirements and mandatory purchases that were most favorable for QFs.71  FERC required 

utilities to purchase electricity from cogeneration and renewable energy facilities at their full 

avoided cost, or what it would have cost the utilities to produce it themselves.72  In addition, QFs 

are exempt from the often onerous regulatory requirements for utilities.73  

 C. PURPA in North Carolina 

                                                             
66 Public Utility Regulatory Policies Act of 1978 (PURPA), PL 96-617 (codified at 16 U.S.C. §§ 796-825r), 
approved Nov. 9, 1978, § 201, 17(C). 

67 Martin 1983. 

68 PURPA, § 201, 17(C), “Definitions”. 

69 PURPA, § 210, 17(C)(ii) and 18(B)(ii). 

70 Martin 1983. 

71 Hirsh 1999. 

72 Hirsh 2007. 

73 Martin 1983. 
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 The North Carolina legislature was one of a handful of states to pass a “mini-PURPA” 

which negated any challenges to the constitutionality of the federal PURPA statute.74  General 

Statute 62-156 was passed in 1979 signaling NC’s commitment to renewable energy and energy 

efficiency, at least on paper.  The section entitled “power sales by small power producers to 

public utilities” mirrored PURPA in setting mandatory sales at the avoided cost.  In the event 

that the utility and small power producer were unable to agree on a contract, the utility was 

required to purchase the electricity under rates and terms set by the commission.  The NC utility 

commission was directed to set the rate payable for electricity from QFs biennially at the avoided 

cost of energy.  When setting the avoided cost rate the commission was to consider the expected 

cost of fuel and, “the expected security of the supply of fuel for the utilities' alternative power 

sources.”  The commission was also to “encourage” long-term contracts, but no minimum length 

was set. 75 

                                                             
74 Morris 1983. Several utilities challenged the constitutionality of a federal agency interfering in state activities. 
The Supreme Court found that this was constitutional under the commerce clause since utilities participated in 
interstate commerce.  FERC v. Mississippi, 456 U.S. 742 (1982). 

75 N.C. Gen. Stat. § 62-156.  Power sales by small power producers to public utilities. 

(a)       In the event that a small power producer and an electric utility are unable to mutually agree to a contract 
for the sale of electricity or to a price for the electricity purchased by the electric utility, the commission shall 
require the utility to purchase the power, under rates and terms established as provided in subsection (b) of this 
section. 

(b)       No later than March 1, 1981, and at least every two years thereafter, the commission shall determine the 
rates to be paid by electric utilities for power purchased from small power producers, according to the following 
standards: 

(1)       Term of Contract. – Long-term contracts for the purchase of electricity by the utility from small 
power producers shall be encouraged in order to enhance the economic feasibility of small 
power production facilities. 

(2)       Avoided Cost of Energy to the Utility. – The rates paid by a utility to a small power producer 
shall not exceed, over the term of the purchase power contract, the incremental cost to the 
electric utility of the electric energy which, but for the purchase from a small power producer, 
the utility would generate or purchase from another source. A determination of the avoided 



22 

 

North Carolina utilities subject to PURPA are Duke Energy Carolinas, Progress Energy 

Carolinas Inc. and Virginia Electric & Power Co.  Additionally, the following cooperatives and 

municipals must follow PURPA but are not subject to the NC Utilities Commission ratemaking 

authority: Blue Ridge Electric Member Corp., Blue Ridge Mountain EMC, Brunswick Electric 

Member Corp., Carteret-Craven El Member Corp., Energy United El Member Corp., Four 

County Electric Member Corp., Jones-Onslow El Member Corp., Lumbee River El Member 

Corp., Mecklenburg Electric Coop Inc., Mountain Electric Coop Inc., Rutherford Electric 

Member Corp., South River Electric Member Corp., Tri-County Electric Member Corp., Union 

Electric Membership Corp., Wake Electric Membership Corp., City of Concord, City of 

Fayetteville Public Works, City of Gastonia, City of Monroe, City of Rocky Mount, City of 

Wilson, Greenville Utilities Commission, and the Town of High Point.76 

 D. Effect of PURPA Policies on the Economics of Wind 

  1. Guaranteed purchase 

 The mandatory purchase requirement of PURPA greatly reduces the risk involved in 

developing a wind energy project.  Without it, developers could face the risk of investing a 
                                                                                                                                                                                                    

energy costs to the utility shall include a consideration of the following factors over the term 
of the power contracts: the expected costs of the additional or existing generating capacity 
which could be displaced, the expected cost of fuel and other operating expenses of electric 
energy production which a utility would otherwise incur in generating or purchasing power 
from another source, and the expected security of the supply of fuel for the utilities' 
alternative power sources. 

(3)       Availability and Reliability of Power. – The rates to be paid by electric utilities for power 
purchased from a small power producer shall be established with consideration of the 
reliability and availability of the power. (1979, 2nd Sess., c. 1219, s. 2.) 

 

76 Department of Energy (DOE). 2008. “List of Covered Electric Utilities.” Public Utility Regulatory Policies Act of 
1978 (PURPA) as Applicable to the Energy Policy Act of 2005 (EPACT 2005). Available at 
http://www.oe.energy.gov/DocumentsandMedia/PURPA_2006-91106.pdf. August 2008. 
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substantial sum of money to build a wind park, then having no one purchase the electricity they 

produce, leaving them with no way to recoup their investment.  This also pushes back on the 

innate tension from utilities on renewable energy developers.  Since the electricity generators are 

guaranteed a buyer, there is no need to negotiate with utilities prior to facility development 

(though they often did).  Utilities view third party renewable energy generators as their 

competition (for good reason) and are not overly willing to come to the negotiating table, much 

less provide favorable terms for the contract.  If utilities agreed to purchase non-utility produced 

electricity, they often offered prohibitively low rates to sellers.77  Finally, guaranteed purchase 

pushes back against the tension with other renewable generator competitors.  If everyone is 

guaranteed a sale, then there is no incentive to lower prices to be cost-competitive.  Thus, 

mandatory purchase helps to prevent competition from lowering the price of wind energy. 

  2. Standard contracts 

 Some state utility commissions chose to set standard contracts, though PURPA only 

required that utilities offer a standard contract to QFs with a capacity less than 100 KW.  The 

commission-mandated contracts proved to be very helpful for encouraging renewable energy 

generation.  Standard contracts smooth the contractual process and overcome utility reluctance to 

come to the bargaining table.  This lowers the transactional cost of negotiating the contract and 

negates the ability of utilities to stall or refuse to come to terms.78  In addition, standard contracts 

can protect the QFs by mandating that they suffer no penalties if they fail to provide the 

promised electricity.  This greatly diminishes the risk involved for renewable energy generators.  

                                                             
77 Martin 1983. 

78 Redlinger, Robert Y., Per Dannemand Andersen and Paul Erik Morthorst. 2001. WIND ENERGY IN THE 21ST 

CENTURY: ECONOMICS, POLICY, TECHNOLOGY AND THE CHANGING ELECTRICITY INDUSTRY. New York, N.Y.: 
Palgrave Macmillan. 
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Mandatory long-term contracts also reduce the risk involved in renewable energy generation, 

allowing developers to obtain financing.79 

Sometimes standard contracts went above and beyond ensuring a fair deal by 

inadvertently locking in above market rates.  For example, the California Public Utilities 

Commission (CPUC) designed several “standard offer” contracts including the very popular 

Standard Offer # 4 of 1983.  This contract guaranteed rising prices over a 15 to 30 year period 

and provided fixed prices for both energy and capacity.80  The contract included an automatically 

increasing set rate that was independent of fossil fuel prices.  The set rates were based on the 

ultimately incorrect expectation that natural gas and oil prices would continue to rise.  However, 

energy costs actually decreased instead.  For example, Pacific Gas and Electric and Southern 

California Edison were required to pay rates starting at 6 cents per kWh in 1983 and ending at 12 

cents per kWh in 1997.  In reality, avoided costs decreased from 5 to 6 cents/kWh to 3 

cents/kWh.81  Thus, QF’s were guaranteed prices above market avoided cost.82  The CPUC 

underestimated the popularity of Standard Offer 4 and ended up with over 15,000 MW of 

proposed capacity, more than they could handle.  The commission chose to shelve the contract in 

1985, but many firms were able to take advantage of its favorable terms prior to the suspension.83  

Though the end result was a great deal of wind energy installation, it was not actually due to 

                                                             
79 Hirsh 2007. 

80 Redlinger et al. 2001. 

81 Hirsh 2007. 

82 Zucchet. Michael J. 2002. “Renewable Resource Electricity in the Changing Regulatory 
Environment.”Renewables. Available at http://www.eia.doe.gov/cneaf/pubs_html/rea/feature2.html. (last updated 
Sept. 6, 2002). 

83 Hirsh 2007. 
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improved economics.  The standard offer contracts are a major part of the reason for California’s 

success in wind energy implementation.84 

The utilities commission of North Carolina approves standard contract terms and 

provisions, including rates, for qualifying facilities in biennial avoided cost proceedings (See 

Appendix for 2008 rates and terms).  However, specific contracts may be negotiated and the 

resulting contracts need not be approved by the NC commission.  Plus, even if a contract has 

been approved by the commission, subsequent challenges in a ratemaking proceeding are not 

precluded.85  A standard contract on its own does not guarantee a sufficiently high rate. The risk 

of underpayment increases when utilities can lock in long-term contract rates based on 

underestimated fuel costs.86  Thus, a long-term contract can both help a small power producer, as 

well as hurt it. 

  3. Waiver of regulatory requirements 

 FERC allowed QFs to be exempt from much of the government oversight of traditional 

utilities.87  Federal and state agencies heavily regulate the sale of electricity to the public, 

constituting a considerable burden on utilities.88  The initial capital needed for a small power 

producer was significantly decreased by removing this regulatory burden.  In addition to utility 

                                                             
84 Hirsh 2007. 

85 Issue 36, North Carolina Utilities Commission (NCUC), Docket No. E-100, Sub 113, “In the Matter of 
Rulemaking Proceeding to Implement Session Law 2007-397,” Order adopting final rules (2/29/08). 

86 Sutherland Asbill & Brennan LLP. 2007. “Florida and North Carolina Move toward Joining National Trend 
Requiring Renewable Energy Generation.” Legal Alert. Available at http://www.sutherland.com/files/News/ 
b380b7ec-d763-4477-9ed0-aa755b4af1a6/Presentation/NewsAttachment/e4d7825b-1b87-4997-8fcc-
31ba6f21c30c/LegalAlertENFloridaandNCNationalTrend.pdf. July 30, 2007. 

87 Hirsh 2007. 

88 Martin 1983. 
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regulation, QFs were also excused from many environmental regulatory requirements, 

diminishing not only the initial capital needed but also operation and maintenance costs.  For 

example, Craven County Wood Energy was exempt from monitoring certain air pollutants 

during the lifetime of their PURPA contract.  Once it expired, they had to install a continuous 

emission monitor (CEM) and enter the SO2 allowance market.89 

  4. Prohibition of utility ownership 

 Utilities were not allowed to own more than 50% of a QF in an attempt to prevent market 

domination by the traditional monopoly holders.90  What was intended as a protective measure, 

also served to increase costs because non-utility ownership of many QFs was questioned in 

North Carolina.  This led to an added burden of filings and hearings to defend their non-utility 

status.91  However, prohibiting utility ownership succeeds in pushing back on utility competition 

by ensuring small power producers can dominate at least their small part of the market. 

  5. Avoided cost rate 

The price utilities pay for electricity from wind energy producers is the single most 

important factor affecting the economics.  North Carolina followed FERC’s lead by setting the 

price equal to the utilities’ avoided costs.  Avoided costs are defined as “the incremental costs to 

an electric utility of electric energy or capacity or both which, but for the purchase from the 

qualifying facility or qualifying facilities, such utility would generate itself or purchase from 

                                                             
89 Personal communication with Paul Garrett, director of Craven County Wood Energy, New Bern, NC. March 11, 
2009. 

90 Hagler, Thomas. 1983. “Utility Purchases of Decentralized Power: The PURPA Scheme.” Stanford Envtl. L. Ann. 
5 (1983): 173. 

91 NCUC docket, see e.g. Docket No. SP-100, “In the Matter of Request for a Declaratory Ruling by Cogentrix of 
North Carolina, Inc.” Order on Request for Declaratory Ruling (Feb. 29, 1984). 
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another source.”92  The avoided cost rate is similar to marginal cost pricing for sale to 

customers.93  State utilities have discretion to include non-price values in the avoided cost 

calculation, such as fuel diversity and reduced environmental and public health impacts.  The NC 

legislature required the commission to consider the expected security of the supply of fuel for the 

utilities' alternative power sources, i.e. the price volatility of fossil fuels, but not other 

environmental or health factors.94  Plus, the requirement to consider the availability and 

reliability of the power when setting rates for the small power producer is a clear signal that wind 

energy can and should be financially penalized for its intermittent nature.95  Thus, while avoided 

cost rates may have ensured a fair rate for independent power producers, it does not necessarily 

include all the non-market benefits of renewable energy. 

In addition, one of the most significant benefits of wind energy is the consistency of the 

fuel cost, i.e. it is always zero.  Fossil fuel prices, on the other hand, are extremely volatile in the 

short term and can be subject to wide swings in the long term.  Wind energy projects have a 

much lower risk associated with fuel price which can encourage investment.  By pegging prices 

paid to wind energy to utilities’ traditional source of power, i.e. fossil fuels, you negate its low 

risk, thus removing one of its greatest advantages.  Though the NC utility commission is required 

to consider the expected security of the supply of fuel for the utilities' alternative power sources, 

this is not enough to overcome the increased risk associated with fossil fuels. 

                                                             
92 45 Fed Reg 12233 (Feb. 25, 1980). 

93 Einhorn, Michael A. 1987. “Optimal Pricing of Utility Power Purchases from Qualifying Facilities.” Resources 
and Energy 9 (1987) 301-308. 

94 N.C. Gen Stat § 62-156 (b)(2). 

95 N.C. Gen Stat § 62-156 (b)(3). 
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The NC utility commission is responsible for biennial avoided cost calculations which are 

primarily based on information provided by the utilities.  These actors are two of the main 

sources of pressure that keep renewable energy prices low.  Utilities do not want the competition 

from other electricity generators and the commission wants to preserve low cost electricity for its 

citizens.  Thus, it is in neither actor’s best interest to err on the side of higher avoided cost when 

this complex calculation is made. 

E. PURPA in action in the US 

PURPA was relatively successful in encouraging the growth of wind energy, at least in 

some parts of the country.  Wind energy implementation during the time of PURPA focused on 

clusters of smaller turbines of between 0.05 and 0.5 MW.  Prior to this, the government had 

attempted to install very large turbines, up to 3.2 MW, which were subject to technical failures.  

The smaller turbines could take advantage of mass production, further cutting costs.  While 

PURPA provided financial incentive that spurred research and development that led to greatly 

reduced costs for wind energy technology, wind farms did not spread throughout the country.  

Wind development was predominantly focused in areas with the highest wind speed and 

therefore the greatest return on the investment.  However, projects also amassed in states, such as 

California, that implemented PURPA with terms very favorable to small power producers.  

Though wind resources were better in other parts of the country, wind powered generation in 

California increased from 50 million kWh in 1983 to 3258 million kWh in 1994.96 

QFs in the US were mostly cogeneration plants.97  Cogeneration was responsible for 59% 

of nonutility power capacity in the United States in 1991, and had increased from 10,500 MW in 

                                                             
96 Hirsh 2007. 

97 NCUC public records. 
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1979 to 40,700 MW in 1992.  The simple reason for the success of cogeneration was that 

PURPA removed the only barrier keeping it from being cost-effective, i.e. utilities refusal to 

purchase the electricity.  The capital cost required to build a cogeneration plant in the mid-1980s 

compared favorably to the cost required to build a fossil fuel or nuclear powered plant at $800 to 

$1200 per kW and $900 to $5000 per kW, respectively.  Cogeneration plants were even able to 

undercut utilities’ costs by a margin of 5% to 15% in the mid-1990s.98 

 F. PURPA in action in NC  

 Despite the improvements in the economics of wind energy due to policies of PURPA, 

wind energy was still too expensive to develop in North Carolina.  Since North Carolina’s wind 

energy sites are in the second tier of wind energy speed and pose greater logistical challenges, 

the basic PURPA guidelines were not sufficient to spur development.  Instead, QFs in NC were 

almost entirely cogeneration plants, as they were in most of the United States.99  A single 

biomass fueled power generating plant was developed near New Bern in Craven County in 1991.  

Craven County Wood Energy (CCWE) operated under a 15 year power purchase agreement with 

Progress Energy.  The director of Craven County Wood Energy, Paul Garrett, stated that he 

believed that the plant would not have been built without the lower risk guarantee of a PURPA 

contract.100 

 In 2006, the NC Utilities Commission petitioned an analysis of a possible renewable 

portfolio standard from an independent consultant, La Capra Associates.  La Capra Assoc. found 

that current avoided cost levels of 4 and 6 cents per kWh for long-term contracts were too low to 

                                                             
98 Hirsh 2007. 

99 NCUC public records. 

100 Garrett 2009. 
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bring about new renewable energy.  Past viable projects were able to secure long-term PURPA 

contracts at rates above 6 cents per kWh.  However, the commodity electricity revenues at that 

time were insufficient to support development of new renewable energy projects.101  PURPA has 

not led to a significant increase in renewable energy in North Carolina.  In 2005, North Carolina 

produced 1.8 billion KWh using non-hydro renewable energy sources, comprising just 1% of 

their total electric power generation.102  None of this has stemmed from wind generation.103  

Though PURPA provides significant benefits for some small power producers, there is no 

requirement that utilities actively pursue renewable energy or energy efficiency.  Since wind 

energy in North Carolina remained uneconomical under PURPA, no one sought to (or was 

forced) to establish it. 

V. Renewable Energy Portfolio Standard of North Carolina 

 A. Background on legislation 

 In 2007, the North Carolina General Assembly passed Senate Bill 3 (N.C. Gen. Stat. § 

62-133.8) establishing a renewable energy portfolio standard (REPS).  North Carolina’s utilities 

must use renewable energy to meet at least 12.5% of their electricity retail sales by 2021.  The 

requirement begins in 2012 at 3%, then steps up to 6% in 2015, 10% in 2018, and finishes at 

12.5% in 2021.  25% of the requirement may be met with energy efficiency in 2018 and 40% in 

2021.  Electric cooperatives and municipal utilities must provide 10% of electricity retail sales 

                                                             
101 La Capra Associates., Inc. 2006. “Analysis of a Renewable Portfolio Standard for the State of North Carolina.” 
Available at http://www.ncuc.commerce.state.nc.us/reps/NCRPSReport12-06.pdf. December 2006. 
 
102 Energy Efficiency and Renewable Energy (EERE). 2008. “Electric Power and Renewable Energy in North 
Carolina.” State Information. Available at http://apps1.eere.energy.gov/states/electricity.cfm/state=NC. (last updated 
June 12, 2008). 
 
103 EIA 2009. “North Carolina.” 
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using energy efficiency and renewable energy by 2018.  Senate Bill 3 also includes a technology 

minimum of 0.2% solar electricity and thermal energy by 2018, 0.2% swine waste by 2018, and 

900,000 MWh of poultry waste by 2014.  The North Carolina Public Utilities Commission 

finalized the rulemaking to implement the REPS on February 29, 2008.104  Participants in the 

REPS program are permitted to recover incremental costs incurred in complying with the 

program from their customers up to a cost cap.105 

 B. Key REPS provisions 

 The most significant provision in NC REPS allows utilities to recover incremental costs 

stemming from compliance and pass these costs along to customer as higher prices which will be 

discussed further in the following section.106  In addition, the state utilities commission explicitly 

stated that a facility does not have to satisfy the Qualifying Facilities criteria in order to meet the 

renewable energy facilities (REF) definition under REPS.  REFs are distinct from QFs in that 

there is no limit to fossil fuel use for renewable energy facilities, though renewable energy 

credits may only be earned for the portion of energy derived from renewable energy.  In addition 

and more importantly for wind energy, there is no size limit for REFs.  Thus, there is no cut-off 

at 80 MW as there is for QFs.  However, facilities under 1 MW are permitted to self-report meter 

data after interconnecting behind the utility meter.107 

                                                             
104 NCUC Docket No. E-100, Sub 113 (2/29/08); NCUC Docket No. E-100, Sub 113, “In the Matter of Rulemaking 
Proceeding to Implement Session Law 2007-397,” Order adopting final rules (March 13, 2008). The March 13, 2008 
amendment altered the numbering, but there were no substantive changes. 

105 N.C. Gen. Stat. § 62-133.8(h). 

106 Id. 

107 Issue 57, NCUC Docket No. E-100, Sub 113 (2/29/08). 
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REFs are permitted to be either independent or utility-owned and may be located in North 

Carolina or out-of-state.  However, utilities with over 150,000 customers may use no more than 

25% out-of-state production to meet their requirements.108  The REPS program is designed to 

encourage the production of new renewable energy facilities by only allowing renewable energy 

produced after the effective date (January 1, 2008) to qualify for REPs credits, though existing 

facilities were grandfathered in under the statute.109  Both of these factors should be beneficial 

for developing wind power in North Carolina in that new, intrastate generation is favored. 

Despite support from both utilities and renewable energy groups, the NC commission 

refused to review and approve all executed contracted under the REPS program.110  The 

commission was unwilling to undertake the administrative burden of reviewing each contract, 

not even a form contract developed by each utility.  This means that renewable energy generators 

under REPS will have even less supervision and direction in their dealings with the utilities than 

under PURPA.  Though utilities supported the oversight in order to avoid being denied cost 

recovery if they were unable to comply with the REPS mandate, renewable energy facilities have 

a much lower bargaining position and will be the ones to really suffer the consequences of 

unmitigated negotiation.  The commission did, however, agree to review and approve 

compliance plans of utilities.111  Making the compliance plans public will result in an open 

market so that renewable energy developers can identify and plan for the requirements of electric 

                                                             
108 N.C. Gen. Stat. § 62-133.8. 

109 Issue 25, NCUC Docket No. E-100, Sub 113 (2/29/08). 

110 Issue 36, NCUC Docket No. E-100, Sub 113 (2/29/08). 

111 Issue 33, NCUC Docket No. E-100, Sub 113 (2/29/08). 
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power suppliers, as well as see the available financial incentives.  This may make up for the lack 

of commission oversight for individual contracts, by leading to standardized rates and terms. 

Other problems with the PURPA ratemaking system are also perpetuated, namely that by 

fixing avoided cost levels in effect as of the date of contract execution nullifies the value of 

renewable as a hedge against fossil fuel cost increases and carbon emission management costs.  

It also exaggerates the cost of implementing REPS by negating the increase in future avoided 

costs when quantifying program costs resulting in inflated costs being attributed to the cost 

cap.112  In addition, if the contract is not for a standard length (neither a spot purchase nor for a 

term of 5, 10, or 15 years), or if the commission does not fix the avoided cost rates for the utility, 

then the parties must negotiate the rates and unequal bargaining power becomes a problem once 

again.113 

The REPS’ major negative difference from PURPA is that utilities are not required to 

accept any and all renewable energy offered to them.114  This issue coupled with the fact that 

there are no penalties for non-compliance with REPS really takes the bite out of the 

legislation.115  The commission stated that electric power suppliers are expected to take all 

actions necessary to satisfy the REPS requirement unless such actions would cost more than the 

annual cost caps.116  This puts renewable energy facilities at a significant disadvantage because 

there is no guarantee they will sell be able to sell their generated power at rates that fall below 

                                                             
112 Issue 24, NCUC Docket No. E-100, Sub 113 (2/29/08). 

113 Issue 24, NCUC Docket No. E-100, Sub 113 (2/29/08). 

114 Issue 38, NCUC Docket No. E-100, Sub 113 (2/29/08). 

115 Issue 47, NCUC Docket No. E-100, Sub 113 (2/29/08). 

116 Issue 38, NCUC Docket No. E-100, Sub 113 (2/29/08). 
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the cost caps.  This will not only be a significant hurdle for initial project development, but also 

for facilities once they are up and running since there is no requirement for long-term 

contracts.117 

 C. Effect of REPS on economics of wind energy in NC 

  1. No size limit 

 As we saw in Section II.C, the size of the wind farm can have a significant effect on the 

cost.  Thus, it could prove to be very economically beneficial that there is no 80 MW size limit in 

NC REPS like there is for PURPA.  Larger wind farms are able to reduce costs by producing 

more electricity for much of the same overhead.118 

  2. Incremental costs 

More critical, however, is that fact that NC REPS allow utilities to recover incremental 

costs stemming from compliance and pass these costs along to customer.  Incremental Costs 

include all “reasonable and prudent” costs in excess of avoided costs incurred to meet REPS.  

Avoided costs are defined as, “an electric power supplier’s most recently approved or established 

avoided cost rates in North Carolina, as of the date the contract is executed, for purchases of 

electricity from qualifying facilities pursuant to the provisions of Section 210 of the Public 

Utility Regulatory Policies Act of 1978.”119  Thus utilities are not limited in their cost recovery 

to the avoided cost rate and can develop more expensive renewable energy.  Utilities can 

estimate the levelized avoided cost for the life of the contract with the renewable energy 

generator and then subtract this from the cost of the renewable energy project.  Anything left 

                                                             
117 Issue 54, Issue 38, NCUC Docket No. E-100, Sub 113 (2/29/08). 

118 AWEA 2005. “The Economics of Wind Energy.” 

119 Rule 8-67(2), NCUC Docket No. E-100, Sub 113 (3/13/08). 
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over is deemed incremental cost.  In addition, incremental costs include any utility-funded 

research for renewable energy, energy efficiency and air quality up to $1,000,000 per year.120  

All of these costs can be passed along to the customer so long as they do not exceed the cost caps 

set per customer per year (see Table 3).  One of the most significant pressures, keeping customer 

costs low, has been partially overridden by NC REPS, paving the way for renewable energy 

generation. 

 

Table 3. NC REPS customer cost cap.121 

D. REPS in action in North Carolina 

 NC REPS have singularly led to solar development in the state by the major utilities.  

Duke Energy entered the wind energy market when they acquired Tierra Energy’s wind 

development business in 2007, followed by Catamount Energy in 2008.  Duke Energy is also 

building several wind farms in Wyoming.  Though Duke Energy has 600 MW of wind energy in 

operation and 5,000 more MW in development, none of the projects are located in North 

Carolina.122  Duke Energy has proposed the implementation of a wide range solar distributed 

                                                             
120 N.C. Gen. Stat. § 62-133.8 (h). 

121 N.C. Gen. Stat. § 62-133.8 (h). 

122 Duke Energy. 2008. “Power up with Wind.” Available at http://www.duke-energy.com/pdfs/Wind-Power-
Projects-Fact-Sheet.pdf. (last updated April 2009). 
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generation program in North Carolina.123  In 2007, Duke Energy signed a power purchase 

agreement to set up a photovoltaic installation on a firehouse in Chapel Hill, NC as a qualifying 

facility under PURPA.  The rates of the contract mirrored those set by the NC Utilities 

Commission for that year.124 

After the passage of Senate Bill 3, Duke Energy published a request for proposals for 

renewable energy specific to North Carolina.  The request did not provide rate or cost estimates, 

but did state Duke Energy was seeking up to 2100 MW of renewable energy generation capacity 

by 2012.  Duke Energy further stipulated that proposals must have nameplate capacity of 2 MW 

or greater and must be capable of delivering at least 3,500 MWH per year at the interconnection 

point.125  Duke Energy chose SunEdison’s proposal for a photovoltaic solar farm to be built in 

Davidson County, N.C.  The contract will run for 20 years and the solar farm will begin 

producing 16 MW of power, 28,210,000 kWh a year, by the end of 2010.126  Under the 

agreement, Duke Energy will pay no upfront capital costs.127 

                                                             
123 Duke Energy. 2009. “North Carolina Solar Distributed Generation Program.” Available at http://www.duke-
energy.com/nc-solar-panel/nc-solar-distributed-generation-program.asp. (last updated Jan. 2009). 
124 Purchased Power Agreement between Duke Energy Carolinas, LLC. and Town of Chapel Hill. 2007-6. Available 
at http://townhall.townofchapelhill.org/agendas/2008/01/28/4h/4h-
1_purchased_power_agreement_for_fire_station_1.pdf. 

125 Duke Energy Carolinas, LLC. 2007. “Request for Proposals for Renewable Energy Resources.” Available at 
http://www.duke-energy.com/pdfs/DEC-Renewable-RFP.pdf. 

126 Duke Energy. 2008. “Duke Energy Announces Deal to Harness the Power of the Sun.” Available at 
http://www.duke-energy.com/news/releases/2008052101.asp. May 21, 2008. 

127 Duke Energy. 2008. “SunEdison Photovoltaic Solar Power Farm Fact Sheet.” Available at http://www.duke-
energy.com/pdfs/FE-G-Carolinas-Duke-solar-fact-sheet-5-21-08.pdf. May 21, 2008. 



37 

 

 The full extent of Progress Energy’s proposed wind energy program is four small 

turbines in Madison County, NC for educational purposes.128  Progress Energy also responded to 

the REPS statute by issuing a request for proposals.  Progress Energy estimated the need to 

purchase up to 1,000,000 MWhs of energy from renewable resources in order to comply with 

NC REPS.  In its request for proposals, Progress Energy only sought proposals for non-solar 

renewable energy generators with nameplate capacity of 10 MW or less or solar generators of 50 

kW or more.129  SunEdison was also successful in its bid to Progress Energy and will build a 1.2 

MW solar photovoltaic plant on the site of the Progress Energy L.V. Sutton Plant near 

Wilmington.  Additionally, Progress Energy has contracted to buy electricity from SAS when 

they build a 1 MW solar photovoltaic array in Cary, N.C.130 

Clearly North Carolina’s major utilities have not responded to the REPS with in-state 

wind energy projects.  This is likely due to the bias towards solar power built into the 

legislation,131 even though solar energy is more expensive than wind energy.  It is difficult to 

determine the exact price paid for the solar energy projects since most of the contracts are not yet 

in the public record, but some information can be deduced. For example, the incremental cost for 

Progress Energy for one solar project is 6.9 cents/kWh.132  This cost is in addition to whatever 

                                                             
128 Progress Energy. 2009. “Wind.” Available at http://www.progress-energy.com/environment/ras/windpower.asp. 
(last accessed March 21, 2009). 

129 Progress Energy Carolinas, LLC. 2008. “Request for Proposals for Renewable Power Supply Resources.” 
Available at http://www.progress-energy.com/environment/ras/rfp/PECRenewableRFP.pdf. March 2009. 
 

130 Progress Energy. 2008. “Progress Energy Carolinas, SunEdison Plan Solar Project at Plant Site.” Available at 
http://www.progress-energy.com/aboutus/news/article.asp?id=19282. Aug. 22, 2008. 

131 An industry insider believed the set aside was due to the strong solar lobby in North Carolina (Garrett 2009). 

132 North Carolina Utilities Commission, Docket No. E-2, Sub 930, “Application by Progress Energy Carolinas, Inc. 
For Authority to Adjust Its Electric Rates and Charges Pursuant to N.C. Gen. Stat. § 62-133.8 and NCUC Rule R8-
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the avoided cost rate was at the time of the contract, so the full price must be greater.  Thus, this 

solar project is clearly less cost competitive than onshore wind which is less than 4 cents/kWh.  

Yet we would need more information to determine if it was more or less cost competitive than a 

specific offshore project.  Progress explicitly stated in their requests for proposals that preference 

would be given to solar, swine and poultry litter energy projects so they could ensure they met 

the set aside requirements.133  Thus, incremental cost recovery allows for non-cost competitive 

project development, and the set aside in NC REPS has favored solar energy above others, 

regardless of the cost comparison with other renewables. 

VI. Recommendations to NC Legislature for REPS to improve economics of wind energy 

 A. Set aside for wind energy 

 Progress Energy explicitly stated in their bid for proposals that they were planning to 

fulfill the solar set aside of NC REPS first.  Thus, it is possible that the second stage of 

renewable energy generation in North Carolina will include new wind projects.  However, to 

encourage wind development, the North Carolina legislature could add a set aside for wind to 

NC REPS.  This would put wind on equal footing with solar, poultry litter and swine waste.  

With incremental cost recovery, onshore wind projects would certainly be economical since they 

no longer have to compete with traditional energy sources.  The viability of the economics of 

offshore energy in North Carolina, however, is yet to be determined.  A complete cost analysis of 

offshore wind in the Albemarle and Pamlico Sounds in North Carolina is necessary to determine 

if the project would be economical under the incremental cost cap of NC REPS. 

                                                                                                                                                                                                    
67,” Application for Approval of REPS Cost Recovery Rider (6/6/08); Progress Energy added $0.44 /month for 
residential $2.23/month for commercial and  $23.34/month for industrial  customers effective Dec. 1, 2008. 

133 Progress Energy. 2008. “Request for Proposals for Renewable Power Supply Resources.” 
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 B. Include externalities when calculating avoided cost 

Another option for improving the economics of wind energy in North Carolina is to 

include the price of externalities when calculating avoided cost rates.  Permitting traditional 

energy production to damage human health and the environment without requiring compensation 

for these externalities is a form of governmental subsidy.  This is in addition to the direct 

subsidies for research, resource location, accident risks and security, just to name a few.  Failing 

to fully control environmental damage penalizes cleaner energy like wind and solar.  

Externalities associated with energy production include costs from air pollution, land use, water 

consumption or pollution, negative effects on wildlife, energy security supply, energy security 

depletion, and distribution.  External costs are not currently fully incorporated into the electric 

utility cost structure and are highest for coal and oil (see Table 4 and Figure 11 for two examples 

of quantification of external costs).134   

 

Table 4. Quantification of externalities.135 
                                                             
134 Koplow, Doug. 2004. “Subsidies to Energy Industries.” in ENCYCLOPEDIA OF ENERGY VOL. 5. ed. by Cutler J. 
Cleveland. St. Louis, M.O.: Elsevier. 

135 Id. 
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Figure 11. External costs for 14 energy generating technologies.136  

Wind has very low external cost levels since it uses no water, has no energy security 

issues, involves no resource extraction, and produces no air pollution.  It simply impacts the land 

on which the turbines rest and may negatively affect nearby bird populations if poorly sited.  

Offshore wind has higher external costs due to its placement in the more sensitive marine 

environment.137  Including external costs into the avoided cost calculation would certainly make 

onshore wind one of the most, if not the most economical choices for energy production, since it 

has the lowest levelized cost other than landfill gas (see Figure 12). 

                                                             
136 Roth, Ian F. and Lawrence L. Ambs. 2004. “Incorporating externalities into a full cost approach to electric power 
generation life-cycle costing.” Energy 29 (2004) 2125–2144. 

137 Snyder and Kaiser 2008. 
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Figure 12. Levelized cost of energy.138 

VII. Conclusion 

By analyzing PURPA and NC REPS, we can see it is possible to use utility regulations to 

improve the economics of renewable energy.  NC REPS has successfully improved the 

economics of solar energy such that large-scale solar projects are in development for the first 

time in North Carolina.  The North Carolina legislature can apply the same method to encourage 

wind energy by adding a set aside for wind to NC REPS.  Alternatively, the legislature can 

include the full levelized cost of energy that includes externalities into the avoided cost 

calculation.  This will result in wind (at least onshore) being one of, if not the most, economical 

of all the energy generators.  Further study is needed to determine the exact cost of the proposed 

wind energy installation in the Albemarle and Pamlico Sounds in North Carolina.  This will 

                                                             
138 Roth and Ambs 2004. 
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facilitate the determination whether this specific offshore wind farm can be economical under the 

incremental cost structure or if levelized costs are also needed. 
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VIII. Appendix 

2008 Schedule PP-N (NC) Non-Hydroelectric Qualifying Facilities Purchased Power Rates 
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