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   The Competitive Cost of Wind Power in Other Power Markets 
 
 

1. Introduction 
 
The Régie de l’énergie (Régie) requires that Hydro-Quebec Distribution undertake a 
comparative analysis of the cost of power from the bids selected through the A/O 
2005-03 2000 MW Wind Energy Call for Tenders process relative to the cost of power 
for similar products from neighboring Northeast markets. Given the unique nature of 
wind-generated electricity as an intermittent resource with project economics based 
largely on location, this assessment focuses on comparing the cost of power from the bids 
selected in response to A/O 2005-03 with the cost of wind-generated electricity in other 
North American markets as a benchmark cost.1 
 
Hydro-Quebec Distribution has selected 15 bids for a total of 2,004 MW from the 2,000 
MW Wind Energy Call for Tenders issued on October 31, 2005. Deliveries of the power 
from these projects are expected to come on-line in stages over the period 2011 to 2015. 
Hydro-Quebec Distribution has reported that the average price of the winning bid is 
$105/MWh in total, with an average of $87/MWh for the wind energy, $13/MWh for 
transmission, and an estimated $5/MWh for balancing and firming services to be 
provided by Hydro-Quebec Production. 
 
Since the cost of transmission and balancing service varies based on project location, the 
initial focus of this assessment will be on a comparison of the direct cost of wind energy 
from the project. In addition, the focus of the competitive economic analysis will be on 
recent project costs since the cost of wind turbines and the commodities necessary to 
produce the turbines and related facilities has increased significantly, similar to cost 
increases throughout the electricity generation market. According to a report by the 
Brattle Group for The Edison Foundation entitled “Rising Utility Construction Costs: 
Sources and Impacts, September 2007: 
 

Another major class of generation development during this decade has been wind 
generation, the costs of which have also increased in recent years. The Northwest 
Power and Conservation Council (NWPCC), a regional planning council that 
prepares long-term electric resource plans for the Pacific Northwest, issued its 
most recent review of the cost of wind power in July 2006. The Council found 
that the cost of new wind projects rose substantially in real terms in the last two 
years, and was much higher than that assumed in its most recent resource plan. 
Specifically, the Council found that the levelized lifecycle cost of power for new 
wind projects rose 50 to 70 percent, with higher construction costs being the 

                                                 
1 Merrimack Energy has developed benchmarks based on a review of North American markets as opposed 
to focusing only on the cost of wind projects in neighboring Northeast markets due to the small sample size 
in these markets and the lack of available data. Merrimack Energy has served as Independent Evaluator or 
Independent Consultant for several recent high profile Request for Proposal processes for renewable 
resources over the past three years in several regions of the US and Canada and has conducted studies for 
other utilities on wind project costs. 
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principal contributor to this increased cost. According to the Council, the 
construction cost of wind projects, in real dollars, has increased from about 
$1150/kW to $1300-$1700/kW in the past few years, with an unweighted average 
capital cost of wind projects in 2006 at $1485/kW. Factors contributing to the 
increase in wind power costs include a weakening dollar, escalation of commodity 
and energy costs, and increased demand for wind power under renewable 
portfolio standards established by a growing number of states. The Council notes 
that commodities used in the manufacture and installation of wind turbines and 
ancillary equipment, including cement, copper, steel and resin have experienced 
significant cost increases in recent years. These observations were confirmed 
recently in a May 2007 report by the U.S, Department of Energy (DOE), which 
found that prices for wind turbines (the primary cost component of installed wind 
capacity) rose by more than $400/kW between 2002 and 2006, a nearly 60-
percent increase (page 9). 

 
As demonstrated in a subsequent section of this report, several wind power projects under 
development have recently announced capital cost increases for their projects. The timing 
of the increase in capital costs for wind turbines, any differences between subsidies for 
renewable resources in the US and Canada, transmission requirements, and other 
locational differences that influence the wind regime and project cost structure makes an 
accurate comparison between the costs of the wind resources selected by Hydro-Quebec 
Distribution and benchmark resources very challenging.2 For example, it is not often 
clear the amount of capital costs, interconnection costs and system integration or 
reinforcement costs that are included in the contract or bid prices for select projects. 
 
Although it is difficult to conduct a consistent and equivalent evaluation of wind projects, 
Merrimack Energy has attempted to develop a reasonable and consistent approach for 
conducting the comparative cost assessment required by the Régie. The methodology 
undertaken by Merrimack Energy assesses the competitive cost of long-term power from 
the winning bids from the 2000 MW Call for Tenders for wind generated electricity 
(including consideration with and without transmission and balancing service costs) with 
general industry cost data as well as a sample of other wind projects proposed and under 
development in other North American markets on a real levelized cost basis over a 20 
year term. Generally, integration and grid reinforcement costs are supported by the 
suppliers in North America, but it is often difficult to segregate transmission costs and 
wind farm costs due to the different treatment by utilities and Independent System 
Operators (ISO) of transmission and interconnection cost requirements. It is quite 
common that to deliver wind energy to the market hubs, additional transmission capacity 
may be required due to the general remote nature of these projects relative to the location 
of the best wind sites. 
 
 
 

                                                 
2 Also, the parameters of Hydro-Quebec Distribution’s 2000 MW Call for Tenders associated with 
manufacturer requirements and regional and local content requirements will serve to influence comparative 
project economics.  
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2. Background 
 

There are a number of factors that influence the cost of wind-generated power. These 
include the capital cost of the equipment, the cost of financing the project, operation, 
maintenance, and other administrative costs (e.g. property taxes), the wind regime at the 
site, the size of the wind farm, configuration of the turbines, and government incentives 
such as production tax credits, accelerated depreciation and state subsidy programs. 
 
The strength of the wind resource (i.e. wind regime), including wind speed and wind 
speed distribution over the course of the year, and the matching of the wind resource to 
the wind turbine power curve, is also a major determinant of project cost. These factors 
determine project output and the associated capacity factor of the wind system. Since 
most of the costs associated with a wind generation facility are fixed costs, the higher the 
capacity factor, the lower the per-unit cost. In general, wind farms require wind speeds in 
excess of 6 meters/second (m/s) or 13 miles per hour (mph) for cost effective 
applications. 
 
However, since the cost of wind generation is highly site specific, it is very difficult to 
consistently and equitably compare the economics of various projects since each project 
has a unique set of local conditions. Unlike other generation technologies, such as 
combined cycle or combustion turbine facilities that generally have a standard design and 
fairly consistent cost characteristics, the economics of wind generation can vary 
considerably in a number of areas. 
 
In addition, the penetration of wind projects into a specific market, the availability and 
cost of transmission, and the cost of banking and shaping service can have a major impact 
on overall project costs and relative economics. 
 
Capital Cost 
 
The capital cost of wind projects has been rising rapidly over the past few years due to 
the increasing costs of the commodity inputs into the projects (i.e. steel, cement, copper, 
etc.), the increasing demand for wind turbines worldwide, and increasing interest rates. 
The capital costs (which include the cost of turbines plus balance of plant costs plus 
development costs) for wind projects now consistently exceed $2,000/kW installed (in 
nominal US dollars).3 In fact, since 2004, the installed cost of a wind farm increased from 
approximately $1,300/kW to up to $2,500/kW, up to a 90% increase in 4 years.   
 
A brief review of several recent wind projects illustrates the cost increases identified 
above. These include: 
 

• On July 4, 2008, EarthFirst Canada Inc. announced that the company had 
increased the total capital cost estimate for its Dokie I (144 MW) wind project in 
British Columbia from $325 million ($2,257/kW) to $360 million ($2,500/kW). 

                                                 
3The total cost of development includes the turbines, land, interconnection, met towers, SCADA systems, 
etc.)  
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• TransCanada announced on July 9, 2008 that the Kibby Wind Power Project in 

Maine (132 MW) had won approvals in Maine. TransCanada estimated that the 
capital cost of the project would be $320 million or $2,424/kW. 

 
• Canadian Hydro recently reported capital cost increases for two projects in 

Ontario. The 132 MW Melancthon II project increased from an expected capital 
cost of $275 million to $285 million, while the 197.8 MW Wolfe Island Wind 
Project increased from an expected capital cost of $410 million to $450 million. 

 
Table 1 presents a summary of the capital costs for a sample of projects in Canada and 
the Northeast US based on recently announced project information.4 
 

Table 1 
 

Capital Cost Information for Sample Wind Projects 
 

Project Name Developer Location Size 
(MW) 

Capital Cost 
($million) Cost/kW 

Dokie I EarthFirst 
Canada 

British 
Columbia 144 $360 $2,500 

Kibby Wind 
Power Project TransCanada Maine 132 $320 $2,424 

Melancthon II Canadian 
Hydro Ontario 132 $285 $2,159 

Wolfe Island Wind 
Project 

Canadian 
Hydro Ontario 197.8 $450 $2,275 

Ripley Wind Farm Suncor Energy 
and Acciona Ontario 76 $176 $2,316 

Kettles Hill 
Windpower 

Acquisition by 
Enmax Corp. Alberta 63 $163 $2,587 

Glenridge Phase I 
and Glen Dhu 
Projects 

Shear Wind Alberta and 
Nova Scotia 160 $350 $2,188 

                                                 
4 It should be noted that projects which were recently built likely executed their equipment contracts a few 
years ago at a lower cost. The recent increases in equipment and commodity costs will affect those projects 
under construction or in the development phase. 
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Project Name Developer Location Size 
(MW) 

Capital Cost 
($million) Cost/kW 

Mars Hill UPC Wind Maine 42 $85 $2,024 

Caribou Mountain Suez Energy New 
Brunswick 99 $200 $2,020 

 
As a further example, the Ontario Power Authority in a description of its Standard Offer 
Program for Wind Energy reports an estimated capital cost range of $2000 to $2750/kW 
installed for wind projects.  
 
In terms of the key cost components, the four general categories of development costs 
include: 
 

• Wind Turbine Generators and associated engineering, procurement and 
management costs. 

 
• Balance of plant costs including engineering and design, local electrical 

infrastructure, electric interconnection, site O&M buildings, SCADA system and 
construction contingency. 
 

• Project feasibility costs including wind study, options on the land, permitting, 
preliminary engineering, and other development feasibility activities. 

 
• Other fees including financing costs, working capital and warranties. 

 
For several examples of project costs recently reviewed, the cost of wind turbine 
generators and associated engineering accounted for 80% to 90% of the total 
development costs based on the recent cost of turbines. 
 
The installed capital cost depends upon the size of the wind installation, the difficulty of 
construction, and the cost of any supporting infrastructure. Larger wind farms can take 
advantage of economies of scale, thus lowering the installed costs. Wind facilities located 
at more remote sites with the need for transmission upgrades or at more mountainous 
sites are likely to have higher capital cost. 5 For example, the American Wind Energy 
Association estimated that the cost of wind power in New England could average up to 
$20/Mwh more than in other regions since wind farms in New England are likely to be 
smaller, experience lower wind speeds, and cost more to install due to the terrain in the 
region. 
 
                                                 
5 For example, projects in the Northeast US are located in generally more remote mountainous areas while 
in west Texas the projects are located on flatter terrain. Thus, we would expect the capital cost of wind 
facilities to be lower in Texas than in most areas of the Northeast. 
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Annual Operating Costs 
 
In addition to the recovery of capital-related costs, project developers also incur annual 
operation, maintenance and administrative costs and other operating expenses. The 
largest operating expenses are scheduled maintenance, turbine repair costs and 
warranties. Other annual operating expenses include infrastructure and balance of plant 
maintenance, administrative and general costs (A&G), land royalties, property taxes, 
project insurance, electrical usage, and contingency. 
 
According to two recent presentations by representatives of two equipment 
manufacturers, the annual operating cost of a wind farm is estimated to be $50,000 per 
MW. 6  
 
Production Tax Credit 
 
US projects have also been able to take advantage of the US Production Tax Credit 
(PTC).7 The PTC is a US federal subsidy, currently at $19/Mwh ($US), guaranteed over 
the first 10 years of production. The PTC applies to each kWh of electricity produced 
from wind energy and sold to unrelated parties during the first 10 years after the facility 
is placed in service. The PTC, therefore, should have the effect of reducing the cost of 
wind energy by almost $20/Mwh during the first 10 years of operation. Without the PTC, 
wind energy would have had to be priced higher to justify project development in most 
cases.8 In recent Requests for Proposals (RFPs) for renewable resources, some utilities 
have been requesting bidders to propose a price with and without the Production Tax 
Credit due to the uncertainty associated with the extension of the PTC. The pricing of the 
wind energy submitted to Hydro-Quebec Distribution does not consider any subsidy from 
the government received by the suppliers. Therefore, for the purposes of comparison, 
Merrimack Energy has removed the impact of the PTC in consideration of the costs of 
individual projects. 
 
Another subsidy available to developers of wind projects in the US with income to shelter 
is the 5-year double declining balance accelerated depreciation available for facilities 
using wind to produce electricity. Wind farm owners can recover their capital investment 
in 5 to 6 years with over 50% recovered in the first two years or less. It is our 
understanding that Canada also offers similar accelerated depreciation for wind facilities. 
 

                                                 
6 See (1) A presentation by Mark Eilers of GE Energy entitled “Current Status of Wind: Market Update in 
the Context of the Economics of Wind” and (2) A presentation of Charles Vaughn, Regional Director of 
Clipper Windpower, Inc. entitled “The Economics of Wind Energy”.  
7 The PTC has not been extended by Congress beyond 2008 
8 The result of the analysis prepared by Merrimack Energy does not inherently assume the benefit of the US 
production tax credit.   
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3. Methodology/Approach 
 
Given the recent dramatic increase in the capital cost of wind projects and other 
generation options, a valid comparison of the market price of wind generation with the 
projects contracted in the 2000 MW Call for Tenders requires an assessment of only the 
most recent projects proposed or contracted over the past year.  Even projects that are 
currently under construction and are expected on-line over the next year or so may not 
provide an accurate estimate of the capital costs since their turbine supply agreements 
may have been negotiated some two to three years ago and do not reflect current turbine 
pricing. Therefore, the prices of project before that time period will not be comparable 
with the projects bid into the 2000 MW Call for Tenders since they generally reflect 
lower capital costs for similar projects. To conduct this analysis, Merrimack Energy has 
relied on two methodologies and approaches for undertaking the benchmark cost 
analysis:  
 

(1) an assessment of the economics of wind projects (on a $/Mwh basis) based on 
a disaggregated analysis of costs including estimated capital and O&M costs 
of recently announced projects or projects recently under construction as 
reported in the trade press or press releases; and 

  
(2) calculation of the real levelized cost for a sample of wind projects located in 

North American markets. The latter analysis is based on modeling the bid 
price or contract price formulas for sample projects based on the assumptions 
used by Hydro-Quebec Distribution in evaluating the bids received in 
response to the 2000 MW Call for Tenders.   

 
The results of each methodology are presented in the next section of the report. 
 

4. Analysis Results  
 
The first analysis provides a comparison of the cost of wind power based on the 
disaggregated cost approach. The methodology and general assumptions for this analysis 
are largely derived from the presentations by Mark Eilers of GE and Charles Vaughn of 
Clipper Wind along with recent capital cost estimates for wind projects.9 
 

Table 2 
 

Assumptions 
 

Parameter Assumptions 
Project Size 100.5 MW 

                                                 
9 This assessment is based on the following formula: Cost of energy = ((Capital Cost x Capital Recovery 
Factor) + Operating Cost)/ Energy Production. 
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Capacity Factor 30% 
Capital Cost (2008 US Dollars) $2,000 - $2,500/kW10 
Operating Cost (2008 US Dollars) $50,000/MW  
Capital Cost Recovery Factor 10% 
 
Based on the above assumptions, the real levelized cost of wind power using Hydro-
Quebec’s modeling assumptions would range from $84.44 per Mwh to $100.70/Mwh in 
2007 Canadian dollars based on the capital cost estimates included in the table above, 
with the low end of the price range based on the $2,000/kW capital cost and the upper 
end based on the $2,500/kW capital cost estimate. This compares to the average price of 
bids selected by Hydro-Quebec Distribution of $92/Mwh, that being the average 
electricity price of $87/Mwh plus $5/Mwh to account for Hydro-Québec's reimbursement 
of the switchyard and connection costs to the grid to reflect other jurisdiction's cost 
allocation. 
 
The second analysis is based on an evaluation of the projected costs of a sample of 
projects and results announced from other competitive procurement processes. One 
constant with regard to the assessment of the sample projects and results from other 
processes is the wide range of project costs bid into other competitive procurement 
processes.11 The average cost (in real levelized 2007 dollars) based on a sample of recent 
projects was approximately $77.90/Mwh in Canadian dollars, which includes the benefit 
of the Production Tax Credit. Furthermore, it is unlikely that the sample of projects 
reflects the recent increase in capital cost for wind projects over the past twelve months 
given the vintage of the projects. Without the benefit of the Production Tax Credit, the 
real levelized cost of wind power from the sample could range from approximately 
$88.27/Mwh to 98.00/Mwh in 2007 Canadian dollars.12 
   
 
 5. Conclusion 
 
The average cost of the portfolio of selected bids (including transmission costs) is 
generally competitive with the analysis of wind power costs derived on the basis of 
disaggregated costs including the implications of recent increases in capital costs for 
wind projects as well as an analysis based on a sample of wind projects. As previously 
noted, it is very difficult to accurately compare the economics of wind projects due to the 
unique nature of the project and locational factors. Furthermore, we feel our analysis may 
be conservative since the higher cost of projects in the northeast US and eastern Canada 
                                                 
10 It is assumed that the capital cost of wind projects will continue to increase from 2008 to 2012 by the 
annual rate of inflation as measured by the Consumer Price Index Canada at 2% per year. In addition, while 
the US-Canadian exchange rate is currently at parity, Hydro-Quebec Distribution forecasts that the 
Canadian dollar will be at a slight discount to US dollars in the near term. 
11 For example, Puget Sound Energy reported that the levelized cost of wind power from its 2005 RFP 
ranged from $76/Mwh to $106/Mwh. Merrimack Energy is aware of other solicitations for renewable 
resources where the real levelized cost of wind generation ranged from a $65/Mwh to over $100/Mwh. 
12 We have witnessed a range of $10/Mwh to $20/Mwh for increases in project pricing in cases where 
pricing is proposed without the inclusion of the Production Tax Credit. 
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that may not be fully absorbed into the benchmark price. As a result, we conclude that the 
average cost of the portfolio of projects selected by Hydro-Quebec Distribution is 
competitive with wind project costs in other regions of North America. Furthermore, it is 
our experience that for many wind projects the cost of transmission facilities to allow the 
projects to deliver power to the utility grid can be significant, in many cases exceeding 
the transmission costs included in Hydro-Quebec’s evaluation. 
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