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Preface and Contacts 
 

The Energy Information Administration (EIA) is the independent statistical and analytical agency 
within the Department of Energy.  EIA provides timely, high-quality energy information and 
prepares objective, transparent analyses for use of Congress, the Administration and the public.  EIA 
does not, however, take positions on policy issues.  Because of EIA’s statutory independence with 
respect to the content of its energy information program, the analysis presented herein is strictly its 
own and should not be construed as representing the views of the U.S. Department of Energy or the 
Administration. 
 
The model projections in this report are not statements of what will happen but of what might 
happen, given the assumptions and methodologies used. The reference case projections are business-
as-usual trend forecasts, given known technology, technological and demographic trends, and 
current laws and regulations. Thus, they provide a policy-neutral starting point that can be used to 
analyze policy initiatives. EIA does not propose, advocate, or speculate on future legislative and 
regulatory changes. All laws are assumed to remain as currently enacted; however, the impacts of 
scheduled regulatory changes, when defined, are reflected. 
 
This report was prepared by the EIA Office of Integrated Analysis and Forecasting.  General 
questions concerning the report can be directed to John J. Conti (john.conti@eia.doe.gov, 202/586-
2222), Director of the Office of Integrated Analysis and Forecasting, and J. Alan Beamon 
(joseph.beamon@eia.doe.gov, 202/586-2025), Director of its Coal and Electric Power Division.  
Specific questions about the report can be directed to the following analysts: 
 
Renewable................................Chris Namovicz (cnamovicz@eia.doe.gov, 202/586-7120) 
Renewable................................Robert Smith (robert.smith@eia.doe.gov, 202/586-9413) 
Electricity Modeling ................Jeff Jones (jjones@eia.doe.gov, 202/586-2038) 
 
 
 
For ordering information and questions on other energy statistics available from EIA, please 
contact EIA’s National Energy Information Center at: 
 

National Energy Information Center, EI 30 
 Energy Information Administration 
 Forrestal Building 
 Washington, DC 20585 
  
 Telephone: 202/586-8800 
 TTY: 202/586-1181 
 FAX: 202/586-0727 
 E-mail: infoctr@eia.doe.gov 
 World Wide Web Site: http://www.eia.doe.gov/ 
 FTP Site: ftp://ftp.eia.doe.gov/ 
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Executive Summary 
 
This report responds to a request from Senator Norm Coleman that the Energy 
Information Administration (EIA) analyze a proposed clean energy resources policy.  The 
proposal, a copy of which is provided in Appendix B, requires retail electric suppliers to 
account for an increasing fraction of incremental sales growth with clean energy 
resources, including nonhydro renewable resources, new hydroelectric or nuclear 
resources, fuel cells, or an integrated gasification combined-cycle plant that sequesters its 
carbon emissions.  Electric suppliers may also comply by purchasing tradable clean 
energy generation credits from other generators or by purchasing credits from the Federal 
government at a clean energy credit price of 2 cents per kilowatthour.  Irrespective of the 
incremental target over the 3-year baseline sales period, suppliers are not required to hold 
credits in excess of 10 percent of their total prior-year sales in any year.  Electric 
suppliers with less than 500,000 megawatthours of sales are exempt from the 
requirements.  This analysis is based on the reference case from the Annual Energy 
Outlook 2006.  
 
The key findings include: 
 
• In aggregate, through 2019, the proposal does not induce any significant carbon-free 

generation above reference case levels because enough qualifying resources are built 
in the reference case to meet the Clean Energy Portfolio Standard (CEPS) targets.  
Reference case growth in renewable and nuclear generation is large enough to comply 
with the targets in those years.  Sixty percent of the required clean energy generation 
in 2030 is achieved in the reference case. 

• In the last 10 years of the projections, additional nuclear and renewable generation is 
stimulated, and the clean energy target levels are achieved without the purchase of 
government-issued clean energy credits.   

• In 2020 CEPS credits are projected to begin trading at just below 1 cent (2004 
dollars) per kilowatthour.  Over the next few years, the credit price hovers just above 
1 cent per kilowatthour before declining to between 0.3 and 0.5 cents per 
kilowatthour in the last 5 years of the projections as competing fossil fuel prices rise. 

• Almost 43 percent of the qualifying generation in 2030 is from new nuclear facilities 
(210 billion kilowatthours out of a requirement of 489 billion kilowatthours).  
Biomass (118 billion kilowatthours) and wind (90 billion kilowatthours) also provide 
substantial compliance generation.  Other compliance generation comes from 
geothermal (42 billion kilowatthours), landfill gas (33 billion kilowatthours), and 
solar (6 billion kilowatthours).   

• The increase in carbon-free generation leads to lower coal and natural gas generation.  
By 2030, coal generation is reduced by over 5 percent, and natural gas generation is 
reduced by 2 percent from their respective reference case levels. 

• By 2030, the CEPS induces an additional 20 gigawatts (GW) of nuclear capacity and 
7 GW of wind, along with smaller increases in biomass co-firing and landfill gas over 
the 2030 reference case levels.  This additional capacity replaces 20 GW of coal 
capacity growth, as well as lesser amounts of natural gas and dedicated biomass 
capacity.   
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• From 2006 to 2030, the CEPS has a cumulative total cost to the electric power sector 
of about $1.2 billion (all dollars are 2004 dollars and cumulative calculations are 
discounted at 7 percent to 2006).  This is less than 0.1 percent of cumulative industry 
costs in the reference case.  These costs include additional capital and fixed annual 
expenditures of almost $9 billion, which are nearly offset by $7.8 billion in lower fuel 
and variable costs.  

• Compared with the reference case, cumulative residential expenditures on electricity 
from 2006 through 2030 are $480 million (0.03 percent) higher.  

• Total electricity sector carbon dioxide emissions are reduced by 136 million metric 
tons (4.1 percent) relative to the reference case in 2030. 
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Table E-S1. Key CEPS Analysis Results, 2010, 2020, 2030  
 
2010 2020 2030 

 2004 
REF CEPS REF CEPS REF CEPS 

Generation (billion kilowatthours) 
Coal 1977 2218 2220 2505 2401 3381 3206
Petroleum 120 105 105 107 107 115 114
Natural Gas 702 774 773 1103 1100 993 974
Nuclear Power 789 809 809 871 893 871 1033
Pumped Storage/Other 8 7 7 7 7 8 8
Conventional Hydropower 269 301 301 303 302 303 303
Geothermal 14 18 18 34 34 53 42
Municipal Solid Waste/Landfill Gas 22 27 27 29 30 30 33
Dedicated Biomass 36 42 43 51 47 77 55
Biomass Co-Firing 1 34 33 36 114 26 63
Solar1 1 2 2 3 3 6 6
Wind 14 51 51 60 67 65 90
Total 3955 4388 4389 5108 5106 5926 5926
Clean Energy Portfolio Standard Compliance 
Electricity Sales (billion kilowatthours) 3567 3978 3978 4629 4626 5341 5342
% Qualifying Generation 2.5 4.2 4.1 5.4 7.7 5.5 9.2 
% Qualifying Credits 0.0 0.0 4.1 0.0 7.7 0.0 9.2
% Clean Energy Required2 0.0 0.0 0.7 0.0 7.9 0.0 9.3 
Generating Capacity (gigawatts) 
Coal Steam 310 319 319 345 340 457 437
Other Fossil Steam 124 122 122 80 81 75 74
Combined Cycle 159 184 184 214 210 231 229
Combustion Turbine/Diesel 130 139 139 149 152 174 177
Nuclear Power 100 101 101 109 112 109 129
Pumped Storage 21 21 21 21 21 21 21
Other 0.0 0 0 1 1 6 6
Conventional Hydropower 78 78 78 79 78 79 79
Geothermal 2 3 3 5 5 7 5
Municipal Solid Waste/Landfill Gas 4 4 4 4 4 4 5
Wood and Other Biomass 6 7 7 9 8 12 9
Solar1 1 1 1 2 2 3 3
Wind 7 16 16 19 21 20 27
Total 936 988 989 1027 1027 1186 1191
Prices (2004 cents per kilowatt-hour) 
Credit Price 0.0 0.0 0.0 0.0 1.0 0.0 0.5
Retail Electricity Price 7.6 7.3 7.3 7.2 7.3 7.5 7.5
Electric Sector Emissions (Million Metric Tons) 
Carbon Dioxide 2299 2533 2535 2835 2735 3318 3182
Fuel Prices 
Natural Gas Wellhead Price (2004 
dollars per thousand cubic feet) 5.49 5.03 5.03 4.90 4.89 5.92 5.89
Coal Minemouth Price (2004 dollars 
per ton) 20 22 22 20 20 22 21
1Includes solar thermal power, utility-owned photovoltaics, and distributed photovoltaics. 
2 Incremental legislative target with 10 percent prior-year limit expressed as share of total 
same-year sales, accounting for exempt small retail suppliers. 
Source: National Energy Modeling System runs AEO2006.D111905A and AEO06_COLE.D050906A. 
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1. Background 
 
This report was prepared by the Energy Information Administration (EIA), in response to 
an April 24, 2006, request from Senator Norm Coleman (Appendix A).  Senator Coleman 
requested that EIA assess the impacts of a clean energy portfolio standard (CEPS). This 
proposal, the text of which is provided as Appendix B, would require retail electric 
suppliers to account for an increasing fraction of incremental sales growth with zero-
carbon emission energy resources through 2030.  The maximum share required from 
qualifying resources in any year is set to 10 percent of sales in the previous year. 
 
Proposal Summary 
 
The proposal requires that a specified percentage of annual incremental sales be supplied 
by carbon-free technologies.  The baseline electricity sales for the CEPS program are the 
average of annual sales for each retail electric supplier over the 2005 to 2007 period.  
Eligible technologies include generation from existing and new nonhydro renewables 
(including biomass co-firing), landfill gas, new hydroelectric facilities, new nuclear 
facilities, fuel cells, and integrated coal gasification combined-cycle plants with carbon 
sequestration.  Small retail electric suppliers with less than 500,000 megawatthours of 
sales (representing about 270 billion kilowatthours, or 7 percent of sales in 2005) are 
excluded from the requirement.  The specified annual percentages of incremental sales 
over the 2005-2007 baseline that must come from qualifying sources are as follows: 
 
2010 – 2014  10 percent 
2015 – 2019  20 percent 
2020 – 2024  40 percent 
2025 – 2030  60 percent 
 
However, the maximum required share of qualifying resources in a given year is limited 
to 10 percent of each retail supplier’s sales in the prior year.  Electric suppliers may 
comply either through owning or purchasing eligible generation, by purchasing credits 
from other qualifying generation sources at prevailing market prices, or by purchasing 
credits from the government at an inflation adjusted credit cost cap currently valued at 2 
cents per kilowatthour.  Qualifying resources generated on Indian Lands are worth two 
compliance credits for every kilowatthour of actual generation.  The Secretary of Energy 
may also grant a waiver to retail suppliers in states with a finding of excessive 
compliance costs to end users. Electric suppliers are not required to hold credits after 
2030.   
 
Implementation Issues 
 
Not all of the provisions of the proposed CEPS can be represented in EIA’s National 
Energy Modeling System (NEMS).  For example, the proposal requires the Secretary of 
Energy (Secretary) to establish rules and procedures for implementing and enforcing the 
requirements.  This will require the development of a system to establish unique sales 
baselines, monitor sales growth year-to-year, estimate the required level of qualifying 
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generation, and ensure compliance for each retail supplier in the country.  The required 
qualifying sales shares will differ for each supplier because of differences in their sales 
growth year to year. Special procedures will be required for determining the appropriate 
baselines and incremental sales growth for suppliers that are created, merged, divested, or 
that end operations after the program starts.  Given the recent history of companies 
frequently entering and leaving the retail electricity marketplace, this process could 
require significant effort.   
 
The proposal allows generation qualifying under a State renewable or clean energy 
portfolio standard to qualify under the Federal requirement (that is, both requirements 
may be satisfied with the same generation credit).  These credits, however, may only be 
used by the same company (or an affiliated company) claiming them at the State level.  It 
is not clear that credits required by a State program in excess of the Federal requirement 
could be traded to suppliers in other States without State CEPS requirements or with 
lower CEPS requirements, except where common ownership structures exist.  In addition, 
State-issued compliance credits qualify for the Federal program as long as the generation 
meets the State-established criteria.  Thus, generation that might not otherwise be 
allowable under the Federal clean energy definition, such as hydro generation from 
existing plants, may qualify if it meets State requirements and is used for State 
compliance.  Some State programs allow hydroelectric generation from existing plants, 
frequently limited to small plants or plants meeting certain technical requirements. 
 
The proposal also allows electric suppliers to borrow clean energy credits against future 
compliance.  Specifically, the Secretary may allow retail suppliers to borrow excess 
future compliance credits with submission of a plan to ensure compliance with both 
current and future targets up to 6 years into the future.  The Secretary has discretion to 
extend the 6-year borrowing limit where the plan specifies new nuclear generation as the 
proposed compliance option. 
 
Model Application 
 
To model the potential impacts of the policy several simplifying assumptions were made.  
First, EIA converted the incremental target into an annual national sales share target.  
Because individual supplier sales are not modeled, the share target was calculated for 
aggregate electricity sales.  It was assumed that the aggregate sales of electric suppliers 
with fewer than 500,000 megawatthours in annual sales would remain at the 2004 level 
of 270 billion kilowatthours of total sales through 2030.  Based on this assumption, the 
following table indicates the share of total national sales by all suppliers required each 
year from eligible generation.   
 
Calculated shares are based on the lesser of the legislatively-specified share of projected 
incremental growth over baseline sales or 10 percent of projected total (not incremental) 
prior year sales from the Annual Energy Outlook 20061 reference case.  Incremental 
hydro-electric generation is assumed to be zero.   
                                                 
1 Energy Information Administration, Annual Energy Outlook 2006, DOE/EIA-0383(2006) (Washington, DC, February 2006).  Web 
site www.eia.doe.gov/oiaf/aeo/index.html. 

 Energy Information Administration / Energy Market Impacts of a Clean Energy Portfolio Standard 2



 

 
This methodology assumes that all suppliers covered by the program grow at the same 
average annual rate each year.  However, actual data show that this is unlikely to occur, 
and with many electric suppliers’ sales not growing at all, the shares estimated likely 
overstate the requirement.  Data reported for 2000 through 2004 show that there was 
great diversity in sales growth among electric suppliers over this period.  Some 
companies just entering the retail market showed very rapid growth, while others showed 
rapid sales declines.  Overall, entities accounting for nearly 30 percent of sales in 2004 
showed negative sales growth between 2000 and 2004.  Over longer time periods, the 
number of retailer suppliers with little or no sales growth is likely to be smaller, but there 
are likely to be a significant number of companies whose sales do not grow or grow very 
slowly. If the electricity market continues to become increasingly competitive, there 
could be rapid up and down movements in the sales of any particular supplier.  As a 
result, the national required share of qualifying generation would not likely reach the 9.3 
percent share shown in Table 1 since some suppliers would not be required to participate 
for lack of sales growth. 
 
Table 1.  Estimated National Target for Clean Energy Share of Total Sales 
 

Year Percent of Total Sales 
2006 0.0 
2007 0.0 
2008 0.0 
2009 0.0 
2010 0.7 
2011 0.8 
2012 1.0 
2013 1.1 
2014 1.2 
2015 2.7 
2016 3.0 
2017 3.2 
2018 3.5 
2019 3.7 
2020 7.9 
2021 8.3 
2022 8.7 
2023 9.1 
2024 9.2 
2025 9.3 
2026 9.3 
2027 9.3 
2028 9.3 
2029 9.3 
2030 9.3 

 
Source: Energy Information Administration, Office of Integrated Analysis and Forecasting. 
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This analysis does not address the potential impacts of issuing double credits for 
qualifying resources developed on Indian lands.  If such resources are developed, the 
amount of qualifying generation stimulated by the CEPS will be lower.  This report also 
does not represent the potential development of ocean energy technologies or the 
potential that some technologies would qualify for the program because they meet 
existing State program requirements. 
 
This report, like other EIA analyses of clean energy and environmental policy proposals, 
focuses on the impacts of those proposals on energy choices made by consumers in all 
sectors and the implications of those decisions for the economy.  This focus is consistent 
with EIA’s statutory mission and expertise.  The study does not account for any possible 
health or environmental benefits that might be associated with curtailing greenhouse gas 
emissions. 
 
NEMS, like all models, is a simplified representation of reality.  Projections are 
dependent on the data, methodologies, model structure, and assumptions used to develop 
them.  Many of the events that shape energy markets, including severe weather, 
technological breakthroughs, and geopolitical developments, are subject to considerable 
uncertainty.  Moreover, future developments in technologies, demographics, and 
resources cannot be foreseen with certainty.  Nevertheless, well-formulated models are 
useful in analyzing complex policies, because they ensure consistency in accounting and 
represent key interrelationships, albeit imperfectly, to provide insights.   
 
EIA’s projections are not statements of what will happen, but what might happen, given 
technological and demographic trends and current policies and regulations.  EIA’s 
reference case is based on current laws and regulations.  Thus, it provides a policy-neutral 
starting point that can be used to analyze energy policy initiatives.  EIA does not propose, 
advocate, or speculate on future legislative or regulatory changes within its reference 
case.  Laws and regulations are generally assumed to remain as currently enacted or in 
force (including sunset or expiration provisions); however, the impacts of scheduled 
regulatory changes, when clearly defined, are reflected.   
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2. Energy Market Impacts of a Clean Energy Portfolio Standard 
 
The imposition of the proposed CEPS leads to increased reliance on qualifying renewable 
and nuclear generation.  However, because 60 percent of the required qualifying 
generation needed in 2030 is achieved in the reference case, projected shifts in fuel use 
are not dramatic.  The increase in nuclear and renewable generation stimulated by the 
CEPS is offset by lower coal and natural gas generation.  While the CEPS does lead to 
slightly higher resource costs for electricity producers, the clean energy credit price is 
projected to remain below the credit price cap and the impacts on consumer electricity 
prices are small.   
 
Generation and Capacity  
 
The proposed CEPS results in changes to the fuels used for electricity generation and the 
generation capacity added to meet growth in the electricity demand.  To comply with the 
CEPS, approximately 500 billion kilowatthours of generation from qualifying sources is 
needed in 2030.  In the reference case, about 300 billion kilowatthours of generation from 
qualifying resources is projected in 2030, so an additional 200 billion kilowatthours are 
needed for CEPS compliance. 
 
While coal generation still increases under the CEPS, annual generation in 2030 is 
projected to be 3,206 billion kilowatthours compared to 3,381 billion kilowatthours in the 
reference case (Figure 1 and Table 2).  Both of these values are well above the 1,977 
billion kilowatthours of electricity generated from coal in 2004.  However, the coal 
generation in the CEPS case is 5.2 percent lower by 2030 than in the reference case.   
 
Total coal generating capacity is about 20 gigawatts (GW) lower in 2030 in the CEPS 
case than in the reference case.   In the reference case forecast, coal capacity is expected 
to rise from 310 GW in 2004 to 457 GW in 2030.  With the CEPS legislation, coal 
capacity grows more slowly, achieving 437 GW at the end of the forecast period.  This is 
4.4 percent less capacity than that of the reference case.  No integrated gasification 
combined-cycle plants with carbon sequestration are added under the legislation.  Nuclear 
and renewable facilities have lower costs than advanced coal with sequestration and are 
therefore used to meet the legislative requirements.    
 
Renewable generation grows more quickly under the CEPS case than in the reference 
case.  Total annual generation from renewable sources in 2030, including hydropower, 
reaches 592 billion kilowatthours in the CEPS case, compared to 560 billion 
kilowatthours in the reference case (Figure 2).  This represents a 5.7-percent increase in 
renewable generation over the reference case level in 2030, and a 64-percent increase 
over the 2004 generation level of 360 billion kilowatthours.  As in the reference case, 
nearly all of the renewable generation growth in the CEPS case can be attributed to 
increases in wind and biomass generation.  Annual wind generation, which was 14.2 
billion kilowatthours in 2004, grows to 65 billion kilowatthours by 2030 in the reference 
case and to 90 billion kilowatthours in the CEPS case.   
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Figure 1. Coal Generation in Alternative Cases 
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Source: National Energy Modeling System runs: AEO2006.D111905B and AEO06_COLE.D050906A 
 
Figure 2. Renewable Generation in Alternative Cases 
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Source: National Energy Modeling System runs: AEO2006.D111905B and AEO06_COLE.D050906A 
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Biomass generation is also projected to be stimulated by the CEPS, but the increase 
comes from greater co-firing of biomass with coal rather than the addition of new 
dedicated biomass plants.  The amount of dedicated biomass capacity added in the CEPS 
case is actually lower than in the reference case.  This occurs because the CEPS credit 
improves the economics of using biomass to displace some coal use in existing coal 
plants, leading to higher biomass prices.  This makes the addition of dedicated biomass 
plants less economically attractive.  By 2030, total biomass generation is projected to be 
117.8 billion kilowatthours, 14.9 billion kilowatthours greater than in the reference case.   
 
Total wind capacity by 2030 increases from 7 GW in 2004 to 27 GW in the CEPS case, 7 
GW greater than the 20 GW level reached in the reference case.    The CEPS also raised 
municipal solid waste and landfill gas generation capacity above that of the reference 
case.  While showing overall growth, the 2030 capacity levels of both geothermal and 
dedicated biomass were lower than the 2030 capacity in the reference case CEPS 
geothermal capacity was approximately 1 GW less than that of the reference in 2030, 
while dedicated biomass was lower by 2 GW when compared to the reference case.        
 
The CEPS is projected to increase nuclear generation (Figure 3).  In fact, new nuclear 
power plants account for the majority of the difference in generation from qualifying 
resources between the CEPS and reference cases.  In the CEPS case, nuclear generation 
grows to 1,033 billion kilowatthours in 2030.  This is a 31-percent increase over 2004 
levels, and 18.7 percent greater than the generation projected for the reference case.  In 
the reference case, nuclear capacity is projected to increase by 9 GW between 2004 and 
2030.  This increase includes 3 GW of capacity up-rates at existing plants and 6 GW of 
new plant capacity.  In the CEPS case, 26 GW of new nuclear capacity are added.   
 
Figure 3. Nuclear Generation in Alternative Cases 
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Source: National Energy Modeling System runs: AEO2006.D111905B and AEO06_COLE.D050906A  
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Table 2.  Key CEPS Analysis Results, 2010, 2020, 2030  
 
2010 2020 2030 

 2004 
REF CEPS REF CEPS REF CEPS 

Generation (billion kilowatthours) 
Coal 1977 2218 2220 2505 2401 3381 3206
Petroleum 120 105 105 107 107 115 114
Natural Gas 702 774 773 1103 1100 993 974
Nuclear Power 789 809 809 871 893 871 1033
Pumped Storage/Other 8 7 7 7 7 8 8
Conventional Hydropower 269 301 301 303 302 303 303
Geothermal 14 18 18 34 34 53 42
Municipal Solid Waste/Landfill Gas 22 27 27 29 30 30 33
Dedicated Biomass 36 42 43 51 47 77 55
Biomass Co-Firing 1 34 33 36 114 26 63
Solar1 1 2 2 3 3 6 6
Wind 14 51 51 60 67 65 90
Total 3955 4388 4389 5108 5106 5926 5926
Clean Energy Portfolio Standard Compliance 
Electricity Sales (billion kilowatthours) 3567 3978 3978 4629 4626 5341 5342
% Qualifying Generation 2.5 4.4 4.1 5.4 7.7 5.5 9.2 
% Qualifying Credits 0.0 0.0 4.1 0.0 7.7 0.0 9.2
% Clean Energy Required2 0.0 0.0 0.7 0.0 7.9 0.0 9.3 
Generating Capacity (gigawatts) 
Coal Steam 310 319 319 345 340 457 437
Other Fossil Steam 124 122 122 80 81 75 74
Combined Cycle 159 184 184 214 210 231 229
Combustion Turbine/Diesel 130 139 139 149 152 174 177
Nuclear Power 100 101 101 109 112 109 129
Pumped Storage 21 21 21 21 21 21 21
Other 0.0 0 0 1 1 6 6
Conventional Hydropower 78 78 78 79 78 79 79
Geothermal 2 3 3 5 5 7 5
Municipal Solid Waste/Landfill Gas 4 4 4 4 4 4 5
Wood and Other Biomass 6 7 7 9 8 12 9
Solar1 1 1 1 2 2 3 3
Wind 7 16 16 19 21 20 27
Total 936 988 989 1027 1027 1186 1191
Prices (2004 cents per kilowatt-hour) 
Credit Price 0.0 0.0 0.0 0.0 1.0 0.0 0.5
Retail Electricity Price 7.6 7.3 7.3 7.2 7.3 7.5 7.5
Electric Sector Emissions (Million Metric Tons) 
Carbon Dioxide 2299 2533 2535 2835 2735 3318 3182
Fuel Prices 
Natural Gas Wellhead Price (2004 
dollars per thousand cubic feet) 5.49 5.03 5.03 4.90 4.89 5.92 5.89
Coal Minemouth Price (2004 dollars 
per ton) 20 22 22 20 20 22 21
1Includes solar thermal power, utility-owned photovoltaics, and distributed photovoltaics. 
2 Incremental legislative target with 10 percent prior-year limit expressed as share of total 
same-year sales, accounting for exempt small retail suppliers. 
Source: National Energy Modeling System runs AEO2006.D111905A and AEO06_COLE.D050906A. 
 

 Energy Information Administration / Energy Market Impacts of a Clean Energy Portfolio Standard 8



 

Cost and Price Impacts 
 
Overall, the cost and price impacts of the CEPS are small.  In fact, through 2019, there is 
no incremental cost because enough qualifying resources are built in the reference case to 
meet the CEPS targets. In 2020, CEPS credits are projected to begin trading at just below 
1 cent (2004 dollars) per kilowatthour.  Over the next few years, the credit price hovers 
just above 1 cent per kilowatt before declining to between 0.3 and 0.5 cents per 
kilowatthour in the last 5 years of the projections.  The credit prices fall over time 
because rising coal and natural gas prices make it less expensive to stimulate increased 
generation from qualifying resources.  The costs of the qualifying resources are also 
expected to decline as they penetrate the market and the technology matures. 
 
The CEPS does lead to higher costs for power producers.  From 2006 to 2030, the CEPS 
has a cumulative total cost to the electric power sector, relative to the reference case, of 
about $1.2 billion (less than 0.1 percent of reference case industry costs)2.  Power sector 
costs include all expenditures made by the industry to non-industry entities.  These 
include such costs as material and labor for plant construction and operation, fuel, and 
taxes. Costs for the purchase of compliance credits are internal transfer payments within 
the industry (that is, one power company paying a second power company to compensate 
them for the second company’s above-market costs for clean energy generation).  Credits 
purchased from the government would be considered costs to the electric power sector, 
but no government-supplied credits are projected to be necessary to meet the 
requirements of the program. The primary changes to industry costs include nearly $9 
billion in higher capital and fixed annual expenditures for nuclear, wind, and biomass 
generating facilities from 2006 through 2030.  However, these increased capital costs are 
largely, but not entirely, offset by $7.8 billion in reduced cumulative fuel and variable 
operating costs.  
 
Because impacts on power industry costs are projected to be small with respect to the 
reference case, consumer electricity prices and bills do not significantly change.  By 
2030, average retail electricity prices in the CEPS case are nearly equal to those in the 
reference case.  Compared with the reference case, cumulative residential expenditures 
on electricity from 2006 through 2030 are $480 million (0.03 percent) higher. 
 
Emissions 
 
The reduced use of coal and natural gas in the CEPS case lowers carbon dioxide (CO2) 
emissions in the later years of the projections (Figure 4).  Within the electric power 
sector, annual CO2 emissions are 136 million metric tons (4.1 percent) lower in the CEPS 
case than in the reference case in 2030.  Despite this change, electricity sector CO2 

emissions in 2030 are still 38.4 percent higher than the 2004 level in the CEPS case.  
Emissions of sulfur dioxide, nitrogen oxides, and mercury are largely unchanged by the 
CEPS policy.  These emissions are subject to national or regional cap-and-trade 
                                                 
2 All dollars in this report are 2004 dollars, cumulative calculations are discounted at 7 percent to 2006 and 
span 2006 through 2030. 
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regulations under the recently enacted Clean Air Interstate Rule (CAIR) and Clean Air 
Mercury Rule (CAMR). 
   
Figure 4. Carbon Dioxide Emissions 
  (million metric tons) 
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3. Uncertainty 
 
All long-term projections engender considerable uncertainty. It is particularly difficult to 
foresee how existing technologies might evolve or what new technologies might emerge 
as market conditions change.  Since the requirements of this program are readily met 
using existing technologies or technologies already projected to be commercially 
available in the reference case, the CEPS by itself is not likely to require or spur 
development of new clean energy technologies.  However, as new clean energy 
technologies are developed or existing technologies are improved, they may prove more 
economic than those technologies projected to meet the CEPS targets.  Introduction of 
lower-cost clean energy technologies would change the projected mix of generation 
resources and tend to reduce the cost of compliance.  Similarly, the cost and performance 
of some commercial or near-commercial clean energy technologies may not improve at 
the projected rates, thus allowing other technologies to gain market share and potentially 
raising the costs of compliance. 
 
Several of the clean energy technologies projected to gain market share also face 
uncertainties with respect to resource availability and concerns over ability to site plants 
and dispose of generation by-products.  Although the country has witnessed extensive 
wind development over the past 5 years, some projects have been hampered or stopped 
by community objections, environmental concerns (such as for local bird or bat 
populations), or other siting issues.  Of the extensive wind resource remaining 
undeveloped in the United States, it is largely unknown how much will be associated 
with such concerns or what the costs of mitigating these concerns might be.  Similarly, 
siting a nuclear plant may also face the possibility of expensive or limiting local 
opposition, which could raise costs or limit opportunities; however, the magnitude of 
these limitations are currently unknown.  Nuclear also faces uncertainties associated with 
the cost of waste disposal.  Several states limit the on-site storage of spent nuclear fuels, 
and Federal efforts to commission a permanent storage site are not progressing as 
originally scheduled.  Furthermore, approved Federal long-term storage sites only contain 
sufficient capacity for current facilities.  These problems may be mitigated with a 
combination of additional spent-fuel storage capability and spent-fuel reprocessing, but 
the cost of either of these options is highly uncertain. 
 
As noted in the Model Application section, NEMS was not able to fully model some 
aspects of the policy.  Provisions to award double credits for projects built on Indian 
lands, exempt from holding credits for the significant share of retail energy suppliers that 
do not experience positive load growth in a given year, and exempt retail energy 
suppliers with less than 500,000 megawatthours of annual sales will affect the actual 
amount of clean energy generation required under this proposal.  These impacts are 
believed to be small, but are largely unknown. 
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