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Major Issues 

Costs (capital, energy, O&M) 

 Transmission Requirements 

Wind Variability Impacts 

 Environmental Benefits and Impacts 

 Siting and Permitting 

 Economic Development Benefits 

 Citizens’ Views and Utility Responses 



Wind Energy Cost Trend 

1979: 40 cents/kWh 

• Increased 
Turbine Size 

• R&D Advances 

• Manufacturing 
Improvements 

• Operating 
Experience 

NSP 107 MW Lake Benton wind farm 

4 cents/kWh (unsubsidized) 

2004:  
3 - 5 cents/kWh 
(no subsidy) 

2000: 
4 - 6 cents/kWh 
(no subsidy) 



Natural Gas Situation 

Today’s tight natural gas markets have 

been a long time in coming, and distant 

futures prices suggest that we are not apt 

to return to earlier periods of relative 

abundance and low prices anytime soon 

– Alan Greenspan, Federal Reserve Chairman, 

Testimony at Senate hearing, July 10, 2003 

Wellhead gas costs - 2002-2003: $3 - $5/MMBTU 



Cost Comparison 

 Wind total capital cost: $1,000 - $1,100 kW today 

 Wind energy cost: about 3¢/kWh  (4¢ without PTC) 

 Includes 0.5 to 1.0¢/kWh for O&M 

 Wind energy costs are stable over plant lifetime 

Natural-gas plant fuel cost (HR 7,000 - 10,000) 

  $/MMBTU:  2   4    5     6      8        gas cost 

  ¢/kWh:        1.4 - 2    2.8 - 4    3.5 - 5    4.2 - 6    5.6 - 8   fuel only  

 Wind-gas synergy: save gas when wind blows; burn 

gas to provide system reliability during low winds 



Transmission Requirements 

In general, transmission costs make up less than 

10% of customers’ electricity bills 

 Good winds are often remote, so transmission is needed 

 Usually worthwhile to extend lines to access a good site 

 Cost of 25 to 50 miles of transmission may add only 10% to 

total wind plant cost 

 Active debate over allocation of these costs 

 But siting is highly contentious 

 And financing is a major challenge 

 Widely accepted principles needed for considering 

transmission additions (new NWCC product) 



Large Transmission Investments Have 

Very Small Retail Bill Impacts 

Average Monthly Retail Bill:  $ / 1,000 kWh 

Total $65.75 Total $66.62 

Transmission 6% 

Generation 74% 

Distribution 20% 

Source: FERC 
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Wind Variability:         
Impact on Transmission Access 

Firm Transmission Rights   

• Blocks for specified 

times 

• Underutilized by wind 

• Too costly 

Wind-plant financing requires assured path to market 

Transmission often contractually constrained --  

but not physically 

Non-Firm Rights 

• Can be curtailed, but 

often OK for wind 

• Not available long-term 

• Insufficient assurance 

Middle ground?  Flexible-firm? 
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• Regulation -- seconds to a few 

minutes -- similar to variations in 

customer demand (loads) 

 

• Load-following -- tens of minutes 

to a few hours -- usage follows 

predictable patterns, wind less so 

• Scheduling and commitment of 

generating units -- one to several 

days -- wind impacts unclear 

Wind Variability:                      

Power-System Operation Impacts 

Wind controlled by nature, not power-plant operators! 



Wind Variability Can Increase 

Power System Operating Costs 

• Committing unneeded generation  

• Scheduling unneeded generation 

• Allocating extra load-following capability 

• Violation of system performance criteria  

• Increased cycling operation 

• These are reflected in ancillary services costs 

Incremental cost added by wind’s variability? 

Utility Wind Interest Group case study: 

$1.85/MWh of wind energy (<10% of value) 



System Operating Costs Impacts: 

Results from Recent Studies ($/MWh) 

Study 

UWIG/Xcel 

Pacificorp 

BPA/Hirst 

We Energies (a) 

We Energies (b)

  



Environmental 

Impacts 
 Avian mortality: raptors and migrating songbirds 

 Wind now: about 50,000 out of about 1 billion 
 Effective procedures to avoid problem locations 

 Wildlife habitat 
 Some local issues; productive dialog underway 

 Visual 
 Highly subjective 
 Concerns often subside after installation 

 Property values 
 Studies show no negative impacts 

 Noise no longer an issue 

We need to evaluate environmental impacts on a relative basis.  

No energy-generation approach is without impacts.   
The choice is wind vs. something -- not wind vs. nothing. 



Environmental 

Benefits 

 No emissions of any kind during operation 
 No SOx, NOx, particulates or mercury 
 No contributions to regional haze 
 Hedge against environmental regulations 
 No greenhouse gases 

 Global climate change is a serious concern to every 

major political entity worldwide except the current 

Administration in Washington, DC  

 Avoidance not politically sustainable in the U.S. or 
worldwide 

 No toxic wastes or health impacts 
 Nuclear waste transport and storage unresolved 
 Respiratory diseases of growing concern 



What Does Energy 

Really Cost? 
 Nuclear power 

 Federal government underwrites accident liability 
 Waste-handling costs significant and unknown 

 Coal power 
 Respiratory concerns becoming prominent 
 $350 M/yr to coal miners with black lung disease 
 Numerous health-costs estimates: 2 - 4¢/kWh 

(highly uncertain but not zero) 

 Oil and gas  
 Depletion allowances 
 DOD expenses to maintain supply channels 

These costs are paid in tax and health bills -- not 

electricity bills.  The federal Production Tax Credit 

(PTC) for wind compensates to a degree 



Wind Plant Siting and Permitting 

 The wind industry is now mature; major players are 

responsible, thorough, sophisticated and responsive 

 Widely accepted siting and permitting guidelines 
 NWCC: Permitting of Wind Energy Facilities, August 

2002 (available at www.nationalwind.org) 
 AWEA: Industry best practices under development 

 Siting case studies to be undertaken immediately by 

NWCC 

Cardinal Rule: Early and significant involvement of 

the local community is critical 

http://www.nationalwind.org/


Economic Development Opportunities 

 Land Lease Payments: 2-3% of gross revenue 

($2500-4000/MW/year) 

 1-2 jobs/MW during construction 

 2-5 permanent O&M jobs per 50-100 MW, 

 Local construction and service industry:  

concrete, towers, some electrical  

 Local property tax revenue: 100 MW brings in 

about $500,000/yr  

 Equity investors and lenders: returns on 

investment, interest payments 

 Potential for manufacturing and assembly 

plants (e.g., blade factory in ND) 



NWCC Economic 

Development Report 

Assessing the Economic Development Impacts 

of Wind Power 

Northwest Economic Associates 
Vancouver, WA 

February 2003 

available at www.nationalwind.org 

Highlights for NWCC Business Meeting      June 18, 2003      Norman, OK        Ed DeMeo 



Project Objectives 

• Methodology: Assemble credible approach for 

evaluating positive and negative impacts of wind 

power development 

• Illustration by Example: Exercise methodology in 

three case-study locations 

• Results: Obtain quantitative results for the three 

locations; identify common economic experiences 

• Limitations: Describe limitations in data, method and 

results 



Methodology (I) 

• Identify Project Phases: Separate the analysis into 

two phases: (a) Construction and (b) Operation and 

Maintenance 

• Identify Inputs: Determine products and services 

necessary to conduct each phase; monetize these 

• Identify Sources of Inputs: Usually the majority are 

external to the region; those from within the region 

have the greatest impact -- focus most effort here 

• Approach Project Developer: Best source of inputs, 

but information often proprietary 



Methodology (II) 

• Interview Local Sources: Contact local suppliers of 

services and goods; also local government offices 

• Estimate Direct Effects: How many local residents 

employed; where did workers from outside stay; how 

did they spend their money; what items were provided 

locally;etc. These constitute first round of buying and 

selling, or direct effects. 

• Estimate Indirect and Induced Effects: Income from 

direct effects enables subsequent rounds of buying 

and selling, resulting in indirect effects.  Increases in 

household income result in additional local spending 

or induced effects.   



Methodology (III) 

• Use Established Economic Model to Estimate 

These Effects: These models contain detailed, 

annually updated descriptions of hundreds of 

economic sectors by county.  NEA used IMPLAN.  

Ratio of all effects to direct effects is called multiplier. 

• Apply Reality Check to Supplement Model 

Results: Some jobs can be buried too deeply in the 

model to stand out clearly. 

• Consider Returns on Invested Capital: In all cases 

NWCC has studied, the capital came from external 

sources.  Returns on investment can be a significant 

local impact, so should be addressed directly. 



Results: 
Economic Snapshot 

County  Lincoln  MN Culberson TX Morrow  OR     Umatilla OR 

Wind Plant 107 MW  30 MW  <----25 MW (shared)----> 

Population 6,429  2,975  10,995             70,548 

Employment 3,523  1,565  5,344             39,267 

Earnings $62.9M  $33.4M  $114.4M           $970.0M 

Unempl Rate 3.5%  10.2%  12.0%             6.4% 

Income (p.c.) $19,935  $14,803  $16,841             $22,024 

Below Pov Lev 12%  32.6%  7.0%             15.6% 



County  Lincoln  Culberson Morrow  Umatilla 

Wind Plant 107 MW  30 MW  <----25 MW (shared)----> 

Personal Income 

   Construction   $98,400 $391,300    $105,400   

 O&M $909,200 $346,100   $103,600   

Employment (jobs) 

   Construction       8 jobs    26 jobs        4 jobs    

 O&M    31 jobs    11 jobs        6 jobs   

Taxes (annual)  

 O&M only $611,200 $387,300  $241,580 

  

Landowner Revenues (annual)   

 O&M only $501,125   $51,000      $64,300 

Results (I): Wind- 
Development Impacts 



County  Lincoln  Culberson Morrow  Umatilla 

Wind Plant 107 MW  30 MW  <----25 MW (shared)----> 

Personal Income ($/MW) 

   Construction     920  13,040     4,220   

 O&M  8,500  11,540    4,140   

Employment (jobs/MW) 

   Construction     0.08     0.87         0.16    

 O&M    0.29     0.37         0.24   

Taxes (annual $/MW)  

 O&M only  5,710  12,910   9,660 

  

Landowner Revenues (annual $/MW)   

 O&M only  4,680      1,700       2,570 

Results (II): Wind- 
Development Impacts 



Qualitative General 
Results 

• Wind development boosts local economic activity 

• New jobs are created -- some for construction and some for 

O&M 

• Beneficial tax effects occur 

• Redistribution of tax burden increases household income 

• Or increased tax revenues can improve local infrastructure 

• Land-leasing revenues increase household income 

• Several other points: 

• Low multiplier effects in rural areas; many inputs from outside 

• Wind impacts more important in areas with depressed economies 

• Local investment would keep returns on capital local 



Major Limitations 

• Obtaining needed data is likely to be difficult; need to gather 

information from many local sources to overcome problem 

• Results limited to one county (two for OR project) 

• Impacts on adjacent counties can be just as important 

• Presents incomplete picture of local impact 

• Need to consider larger regions to get representative picture 

• Although qualitative impacts are expected to transfer from 

region to region, quantitative results will vary substantially in 

different regions. 

• Without in-depth on-the-ground local investigation, 

economic benefits almost certainly underestimated.   



Citizens’ Views on Wind 

Energy and Utility Responses 

 Ask customers how they feel about renewables 

 Solid positive response across the nation 

 Can offer green-priced product in response 

 Green pricing helped get the ball rolling, but it may be 

an idea whose time has come and gone 

Strong positive response from the customer base 

justifies addition and ratebasing of wind power 

Almost everyone is willing to pay a small premium -- 

and they may not need to! 



Nebraska Public Power District 

Deliberative Polling  

Customer Meeting on Energy Alternatives  

• NPPD Customer Meeting on Energy 
Alternatives held August 9, 2003 in Grand 
Island, NE 

• 109 participants from 80 Nebraska 
communities served at Retail or by Wholesale 
Distributors. 

• Great discussion on Energy Generation 
Alternatives including coal, natural gas, wind, 
methane and solar. 
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How do you feel NPPD should invest in renewable energy?

Don't know

4%

By building for 

customers who 

commit and having 

them pay.

2%

By building for all 

customers and divide 

the cost among all.

94%



Contrasting Approaches to Change 

Europe  Wind power is environmentally preferred.  

How can we best accommodate it within the 

existing power system? 

 

U.S.  How can we integrate wind into the existing 

system with minimal impact on traditional 

rules and procedures? 

Wind needs fair -- not preferential -- treatment in 

the marketplace.  This is most likely with 

leadership from the public-policy sector. 



Who Should Take the Lead? 

Power Utilities?    No 

– Main job: Keep the lights on! 

– Natural aversion to change 

 

Legislators and Regulators? 

– Encouragement of wind and 

other renewables is a public 

policy issue 

Bottom Line: States can make a commitment to 

wind power without fear of breaking the bank! 



Affordable costs 

Hedge gas price volatility 

Operational synergy 

Environmentally responsible 

Economic development opportunities 

Is Wind Power a Prudent Investment? 


