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Appendix A 

Energy Supply and Demand (ESD) 

Policy No. Policy Recommendation 

GHG Reductions 
(MMtCO2e) 

Net Present 
Value (See 

Note 2) 
2009–2025 
(Million $) 

Cost- 
Effective-

ness 
($/tCO2e) 

Status of 
Policy 

2017 2025 
Total 
2009– 
2025 

Tier 1 

ESD-5 

Promoting Renewable Electricity 
through Renewable Portfolio 
Standard (RPS), incentives and 
barrier removal (20% by 2020) 

17 34.5 319 -$9,274 -$29 Approved 

ESD-6 Nuclear Power 0.0 7.3 49.4 $1,782 $36 Approved 

ESD-7 Integrated Resource Planning (IRP) Not to be quantified Approved 

ESD-8 
Combined Heat and Power (CHP) 
Systems 

1.8 2.2 26.5 $126 $5 Approved 

ESD-9 
Power Plant Efficiency 
Improvements  

8.4 8.9 111.4 –$1,541 –$14 Approved 

ESD-11 Landfill Gas-To-Energy (LFGTE) 3.7 8.7 64.7 $79 $1 Approved 

ESD-12 
Demand-Side Management 
(DSM)/Energy Efficiency Programs, 
Funds, or Goals for Electricity 

13.0 21.8 201.4 –$8,566 –$43 Approved 

ESD-13a 
Energy Efficiency in Existing 
Residential Buildings 

3.4 5.4 50.4 -$1,432 -$28 Approved 

ESD-14 
Improved Building Codes for 
Energy Efficiency 

0.0 4.9 9.9 -$265 -$27 Approved 

ESD-15 
Training and Education for Building 
Operators and Community 
Association Managers 

Not to be quantified Approved 

ESD-17 Consumer Education Programs Not to be quantified Approved 

ESD-23 Decoupling Not to be quantified Approved 

Recent Actions 

 
Building Codes for Energy 
Efficiency (HB 697 and Executive 
Order 127) 

8.0 15.4 136.5 -$4,082 -$30 
Not 

applicable 

Sector Totals 47.4 93.6 832.8 -$19,090 -$23  

Sector Totals After Adjusting for Overlaps 
(see Note 3) 

44.4 106.4 841.3 -$16,143 -$19  

Reductions from Recent Actions 8.0 15.4 136.5 -$4,082 -$30  

Sector Totals, including recent actions and 
adjustment for overlaps 

52.4 121.8 977.8 -$20,226 -$21  
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Policy No. Policy Recommendation 

Energy Security Fuel Savings 
(Saved 2009 - 2025) 

Coal (million 
short tons) 

Natural gas 
(billion 

cubic feet) 

Petroleum 
(million gallons) 

Tier 1 

ESD-5 

Promoting Renewable Electricity 
through Renewable Portfolio 
Standard (RPS), incentives and 
barrier removal (20% by 2020) 

37 4,092 654 

ESD-6 Nuclear Power 4 733 61 

ESD-7 Integrated Resource Planning (IRP) Not quantified 

ESD-8 
Combined Heat and Power (CHP) 
Systems 

5 198 431 

ESD-9 
Power Plant Efficiency 
Improvements  

14 1,383 241 

ESD-11 Landfill Gas-To-Energy (LFGTE) 0 27 4 

ESD-12 
Demand-Side Management 
(DSM)/Energy Efficiency Programs, 
Funds, or Goals for Electricity 

19 2,266 326 

ESD-13a 
Energy Efficiency in Existing 
Residential Buildings 

6 650 100 

ESD-14 
Improved Building Codes for 
Energy Efficiency 

0 171 4 

ESD-15 
Training and Education for Building 
Operators and Community 
Association Managers 

Not quantified 

ESD-17 Consumer Education Programs Not quantified 

ESD-23 Decoupling Not quantified 

Recent Actions 

 
Building Codes for Energy 
Efficiency (HB 697 and Executive 
Order 127) 

16 1,750 279 

Sector Totals 85 9,520 1,822 

Sector Totals After Adjusting for Overlaps 
(see Note 3) 

172 6,394 68 

Reductions from Recent Actions 16 1,750 279 

Sector Totals, including recent actions and 
adjustment for overlaps 

188 8,144 347 
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Policy No. Policy Option 

GHG Reductions 
(MMtCO2e) 

Net Present 
Value (See 

Note 2) 
2009–2025 
(Million $) 

Cost- 
Effective-

ness 
($/tCO2e) 

Status of 
Option 

2017 2025 
Total 
2009– 
2025 

Tier 2 

ESD-1 
Technology Research and 
Development (R&D) with 
Commercial Opportunities 

The Action Team noted the importance of all options but the 
focus for analysis and subsequent recommendations was on 

Tier 1 options. 

ESD-4 
Electricity Transmission and 
Distribution Improvements 

ESD-13b 

Incentives for New Residential 
Buildings and Master Planned 
Communities Achieving High 
Energy Performance Standards 

ESD-16 
More Stringent 
Appliance/Equipment Efficiency 
Standards 

ESD-18 
Incentives to Promote 
Implementation of Customer-Sited 
Renewable Energy Systems 

ESD-21 
Rate Structures and Technologies 
to Promote Reduced Greenhouse 
Gas (GHG) Emissions  

ESD-22 

Demand-Side Management 
(DSM)/Energy Efficiency 
Programs, Funds, or Goals for 
Natural Gas 

GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton 
of carbon dioxide equivalent; HB = House Bill. 

Note: The numbering used to denote the above priority policy options is for reference purposes only; it does not 
reflect prioritization among these important policy options. 

Note 2: Negative numbers in the “Net Present Value” column denote options for which the discounted value of the 
monetary benefits of the option are greater than the discounted total costs of the option. 

Note 3: The emissions reduction and cost estimates shown for each individual option presume that each option is 
implemented alone. Many options interact extensively, as they target the reduction of energy use or emissions from 
the same sources. Therefore, if multiple options are implemented, the results will not simply be the sum of each 
individual option result. After individual option assessments were complete, a “combined policies” assessment was 
conducted to estimate total emission reductions, and to capture the overlaps among policies that are reported here. 
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Common Assumptions 

This section provides the values currently used or suggested for analysis that apply across many 

options. Other assumptions are listed under the Quantification Methods section of each option. 

 
Levelized, Avoided Costs (2007-2025, 2006$)

Electricity - Sales-Weighted Average $67 $/MWh

Electricity - Residential $67 $/MWh

Electricity - Commercial $67 $/MWh

Electricity - Industrial $67 $/MWh

Natural Gas $7.6 $/MMBtu

Prices

Electricity Price - Sales-Weighted, Levelized $100 $/MWh

Electricity - Residential Prices (Levelized, 2008-2025) $112 $/MWh

Electricity - Commercial Prices (Levelized, 2008-2025) $98 $/MWh

Electricity - Industrial Prices (Levelized, 2008-2025) $77 $/MWh

Natural Gas (Delivered, RCI sales-weighted average) $12.8 $/MMBtu

Natural Gas - Residential Prices (Levelized, 2008-2025) $19.1 $/MMBtu

Natural Gas - Commercial Prices (Levelized, 2008-2025) $12.5 $/MMBtu

Natural Gas - IndustrialPrices (Levelized, 2008-2025) $10.3 $/MMBtu

Biomass - All Users $3.1 $/MMBtu

Coal - Industrial Users $3.1 $/MMBtu

Oil - Distillate/Diesel $14.3 $/MMBtu

Natural gas prices are estimated as described for electricity above.

Reflect energy credit of $60/MWh (natural gas combined cycle plant) and $7/MWh capacity credits based on 

calculations by Gulf, Preogress Energy, FPL, and TECO and submitted to Florida Public Service Commission 

as part of Petitions for Approval of a New Standard Offer for Purchase of Firm Capacity and Energy from 

Renewable Energy Facilities or Small Qualifying Facilities 

Levelized Costs not differentiated by sector for this analysis.

USDOE/EIA data gives average annual spot prices for heating oil of $2.03 per gallon in the 2007 

heating season.  This cost does not include fuel taxes.  An appendix to the 2006 Annual Energy 

Outlook  by USDOE/EIA (see http://www.eia.doe.gov/oiaf/aeo/pdf/appendixes.pdf) lists an 

energy content for distillate oil of 5.799 MMBtu/bbl, or 0.138 MMBtu/gallon.

Estimate based on national study of state-by-state biomass resource resource assessments--see worksheet 

"Biomass_Data" in this workbook.  Price equivalent of $47/dry ton at 16 MMBtu/dry ton. Replace with more 

State-specific estimates (for example, from AF group when available).

Note: In the absence (as of 8/1/08) of specific avoided gas costs, we derive a placeholder estimate for avoided 

gas costs by starting with average 2007 citygate gas costs and escalating costs based on escalation in 

weighted-average regional AEO2008 estimates for gas cost by sector.   These values should be replaced by 

state-specific costs when and if available.  

average coal heat content of 26.75 MMBTU/ton, based on 2001 USDOE/EIA data.  USDOE/EIA figures for 

2006 from suggest average coal price of $84.16 per ton for coal for "Other Industrial Users" in Florida.  

www.eia.doe.gov/cneaf/coal/page/acr/table34.html 

Prices are based on DOE data for prices in 2007 http://www.eia.doe.gov/cneaf/electricity/esr/esr_sum.html.  

Changes from 2008 to 2025 are based on the relative changes in projected Florida ERC reliability Corporation 

region prices in US DOE Annual Energy Outlook 2008 (same % changes).  
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Oil - Distillate/Diesel $14.3 $/MMBtu

LPG $12.9 $/MMBtu

Emission Rates, etc. 2015 2025 Units

Electricity T&D losses (fraction of total generation) 8.0% 8.0%

Avoided electricity emissions rate 0.625 0.411 tCO2/MWh

Assumes that reductions in electricity generation requirements through 2015 will come from the average 

emissions rate of then-existing fossil-fueled sources; by 2025 the predominant effect is assumed to be a 

reduction in reference case new fossil fuel plant builds during the 2015-2025 period.

USDOE/EIA data gives average annual spot prices for propane of $1.21 per gallon in 2007.  

This cost does not include fuel taxes.  Prices expressed on $/MMBtu basis a conversion factor of 

0.09133 MMBtu/gallon (see "Fuel Data" woksheet)

Input used in Revised Inventory and Forecast, dervied from FRCC forecast (Sheet 12, row122)

USDOE/EIA data gives average annual spot prices for heating oil of $2.03 per gallon in the 2007 

heating season.  This cost does not include fuel taxes.  An appendix to the 2006 Annual Energy 

Outlook  by USDOE/EIA (see http://www.eia.doe.gov/oiaf/aeo/pdf/appendixes.pdf) lists an 

energy content for distillate oil of 5.799 MMBtu/bbl, or 0.138 MMBtu/gallon.

 

Costs for New Renewable Power Plants 

This subsection presents estimates for power plant cost data for Florida. Florida -specific power 

plant data are available from the Florida Public Service Commission’s (PSC’s) Web site.1 The 

data were submitted by various stakeholders in response to the PSC’s data request, which 

resulted from a renewable portfolio standard (RPS) workshop held on July 11, 2008. The 

purpose of the questionnaire was to provide the PSC with information on cost and on the 

technical potential of renewable energy technologies within the State of Florida. Section 

366.92(3)(a), Florida Statutes, directs the PSC to evaluate the current and forecasted installed 

capacity and levelized cost for each renewable energy generation method through 2020 as part 

of developing RPS requirements for the state. Both regulated electric utilities and interested 

parties were invited to provide information to the PSC. Completed questionnaires are available 

on the PSC Web site.2 

The RPS workshop included representatives from 

¶ Decker Energy International  

¶ Florida Public Utilities Company  

¶ Orlando Utilities Commission ( OUC) 

¶ Progress Energy Florida, Inc. 

                                                
1 http://www.floridapsc.com/utilities/electricgas/RenewableEnergy/07_11_2008_index.aspx 

2 Ibid.  
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¶ Florida Industrial Cogeneration Association  

¶ Tampa Electric Company 

¶ Wheelabrator Technologies, Inc. 

¶ Biomass Gas and Electric, LLC 

¶ Lakeland Electric 

¶ Regenesis Power, LLC 

¶ Southern Alliance for Clean Energy  

¶ Solid Waste Authority of Palm Beach County  

¶ Florida Power and Light  Company 

¶ Gulf Power Company  

¶ Professional Timber Harvesting Business Owners in Florida 

¶ Covanta Energy 

¶ Florida Solar Energy Center 

¶ Seminole Electric Cooperative 

¶ City of Clewiston  

¶ City of Tampa 

¶ Pinellas County Resource Recovery Facility 

¶ Integrated Waste Services Association 

¶ Florida Solar Coalition  

¶ Florida Crystals  

Participants were provided with a specific data entry form, available at the PSC’s Web site.3 The 

completed forms  yielded  several types of data on both renewable energy and some 

conventional power plants , including capital and operation and maintenance (O&M ) costs, 

levelized cost, capacity rating, capacity factor, and emission factors. Renewable energy sources 

that were included are solar, wind, biomass, hydro, landfill gas, municipal solid waste, ocean 

energy, and chemical processing heat. 

Table A-1 summarizes median values of the response data combined with input from TWG 

members.4 The median values were used in the analysis because capacity rating and/or capital 

                                                
3 http://www.floridapsc.com/utilities/electricgas/RenewableEnergy/RPS_Data_Collection.pdf 

4 Other important information such as O&M costs, capacity factor, project life, and weighted average cost of capital 

will be presented in the next documentation.  
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costs for some types of power plants are significantly different among data sources.5 Levelized 

costs in Table A-1 are CCS calculations based on the assumptions reported here. 

Table A-2 reports the capital cost assumptions and resulting levelized cost calculations for 2025. 

Changes in capital cost from 2009 to 2025 are based on output from the Assumptions to the 

Annual Energy Outlook 2008, Renewable Fuels Module,6 Chemical processing heat plant 

assumption is based on the assumptions on natural gas turbines from Annual Energy Outlook 

2008,7 capital cost reduction for PV is CCS’s projection based on a literature review and contact 

with industry experts.  

Shading indicates values that have been supplemented by data from TWG members. See Annex 

B for input from TWG members on data for renewable energy power plants. Data from TWG 

members were included in the range of data points from the PSC data request and the median 

values of the entire range were used in the analysis. 

For Solar PV, cost assumptions were derived from the presentation “Solar Energy Industry 

Forecast: Perspectives on U.S. Solar Market Trajectory”, by the United States Department of 

Energy Solar Energy Technologies Program, dated June 24, 20088. This source quotes levelized 

costs for actual Residential, Commercial and Utility scale systems in 2005 as $0.23-$0.32, $0.16-

$0.22 and $0.13-$0.22 per kWh generated, respectively. The same source (slide 13) shows cost 

“targets” for 2010 of $0.13-$0.18, $0.09-$0.12 and $0.10-$0.15 per kWh, respectively, for the three 

scales of systems. Additional calculations were required to estimate costs through 2025, based 

on continuation of the trends reported in the presentation but leveling out with a minimum  

price of $0.05/kWh.  The source does not provide assumptions on capital cost or O&M costs, just 

levelized costs.  

                                                
5 We did not include some data sources for this summary table when they present data in an inconsistent unit such as 

$/kW/year for capital costs or when the respondents did not provide specific data because such data are not available, 

unknown, or confidential (e.g., some biom ass plants and municipal solid waste plants). We also excluded a few data 

sources on the grounds that they appear as outliers, presenting extremely low or high values compared with  others 

(e.g., $13,000/kW in one case for offshore wind).  

6 Available at: http://www.eia.doe.gov/oiaf/aeo/assumption/pdf/tbl72.pdf 

7 Available at http://www.eia.doe.gov/oiaf/aeo/assumption/pdf/tbl13.pdf 

8 Available at  http://www1.eere .energy.gov/solar/solar_america/pdfs/solar_market_evolution.pdf  

http://www.climatestrategies.us/
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Table A-1 Summary of Assumptions for Renewable Energy Power Plants used in 
Analysis, for plants built in 2009 

Fuel Energy Source 

Median 
capital cost 
(in 2006$) 

Median 
Fixed O&M 
cost ($/kW-

yr) (in 2006$) 

Median 
variable O&M 
cost ($/kWh) 

(in 2006$) 

Median energy 
cost ($/kWh) (in 

2006$) 

Biomass Biomass–direct 
combustion and plant 
matter $2,794 $85.89 $0.007 $0.04 

Biomass–animal waste $4,199 $104.99 $0.003   

Biomass–anaerobic 
digester $4,152 $51.65 $0.003 $0.10 

Biomass–gasification $4,585 $78.32 $0.006 $0.03 

Landfill gas Landfill gas $1,576 $38.09 $0.008 $0.07 

Waste Municipal solid waste $6,311 $133.67 $0.019 $0.16 

Solar Photovoltaic–small scale Not available, see levelized costs in Table E-5-2 

Photovoltaic–over 1 MW Not available, see levelized costs in Table E-5-2 

Solar thermal electric $5,074 $43.12 $0.008   

Chemical 
processing 
heat Sulfuric acid waste heat $3,246 $2.20 $0.003 $0.03 

Water Run of river hydro $2,035 $10.61 $0.005   

Hydro pumped storage $1,462 $7.62 $0.004   

Ocean 
energy 

Ocean thermal gradients $12,455   $0.019   

Ocean tidal change $2,573 $100.40     

Ocean wave action $4,337 $238.78     

Wind 

Wind coastal $2,722 $32.65 $0.0001   

Wind inland $2,438 $32.65 $0.0001   

Wind offshore $4,755 $67.19 $0.0001   

MW = megawatt; kW = kilowatt. 

Note: All dollar values are converted to 2006$ using 2.5% inflation rate. 

 

 

Fuel Energy Source 

Median 
Capacity 

Factor (%) 

Median 
Economic 
Life (yrs) 

Median Heat 
Rate 

(BTU/kWh) 

Levelized cost 
($/MWh) (in 

2006$)* 

Biomass Biomass–direct 
combustion and plant 
matter 90% 30 13,000 $85 

Biomass–animal waste 80% 30 13,750 $69 

Biomass–anaerobic 
digester 80% 23 12,413 $171 

Biomass–gasification 82% 25 10,875 $103 

Landfill gas Landfill gas 83% 15 13,500 $104 

Waste Municipal solid waste 84% 23 17,000 $279 

Solar Photovoltaic–small scale 15% n/a n/a $146 

http://www.climatestrategies.us/


 Appendix A – ESD, 10-15-08 

 A-9 2008 Center for Climate Strategies 
Appendix A  www.climatestrategies.us  

Fuel Energy Source 

Median 
Capacity 

Factor (%) 

Median 
Economic 
Life (yrs) 

Median Heat 
Rate 

(BTU/kWh) 

Levelized cost 
($/MWh) (in 

2006$)* 

Photovoltaic–over 1 MW 20% n/a n/a $134 

Solar thermal electric 20% 25 n/a $293  

Chemical 
processing 
heat Sulfuric acid waste heat 80% 30 12,332 $72 

Water Run of river hydro 68% 40 n/a $35 

Hydro pumped storage 49% 40 n/a $33 

Ocean 
energy 

Ocean thermal gradients 90% n/a n/a $173 

Ocean tidal change 48% 20 n/a $84 

Ocean wave action 28% n/a n/a $274 

Wind 

Wind coastal 20% 20 n/a $170 

Wind inland 13% 20 n/a $247 

Wind offshore 25% 20 n/a $242 

* levelized costs as calculated by Center for Climate Strategies based on assumptions reported in this document. 

Table A-2 Summary of Assumptions for Renewable Energy Power Plants used in 
Analysis, for plants built in 2025 

Fuel Energy Source 
Capital cost 
(in 2006$) 

Levelized 
Cost ($/MWh 

in 2006$) 

Biomass Biomass–direct 
combustion and plant 
matter $2,383 $81 

Biomass–animal waste $3,583 $61 

Biomass–anaerobic 
digester $3,542 $163 

Biomass–gasification $3,911 $95 

Landfill gas Landfill gas $1,510 $103 

Waste Municipal solid waste $6,046 $275 

Solar Photovoltaic–small scale n/a $52 

Photovoltaic–over 1 MW n/a $50 

Solar thermal electric $3,946 $235 

Chemical 
processing 
heat Sulfuric acid waste heat $2,763 $66 

Water Run of river hydro $1,852 $33 

Hydro pumped storage $1,330 $31 

Ocean 
energy 

Ocean thermal gradients $8,719 $127 

Ocean tidal change $1,801 $66 

Ocean wave action $3,036 $222 

Wind 

Wind coastal $2,475 $156 

Wind inland $2,411 $244 

Wind offshore $4,324 $223 
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Approach for Calculating Sector Totals that include Option Overlaps  

As noted in Table A-1, the emissions reduction and cost estimates shown for each individual 

option presume that each option is implemented alone. Many options interact extensively, as 

they target the reduction of energy use or emissions from the same sources. Additionally, the 

combined impact of multiple poli cies leads to different impacts on emissions as systems (such 

as the electricity generation system) react differently to large changes than to small. Therefore, if 

multiple options are implemented, the results will not simply be the sum of each individual 

option result. After individual option assessments were complete, a “combined policies” 

assessment was conducted to estimate total emission reductions, and to capture the overlaps 

among policies that are reported here.  

For the ESD sectors, this combined policies approach required two steps: first estimate the 

extent that options that are likely to target the same reductions in energy use (the overlap 

between ESD options) and second estimate the impact of the combined options on the electricity 

system.  

Approach Used for Quantifying the Overlaps between ESD Options 

The ESD options most likely to overlap are those targeted at electricity reductions, in particular 

ESD-12 and ESD-13a. To account for this overlap, it is  assumed that if both options were 

implemen ted together, the energy savings would be lower than the sum of the two individual 

options by an amount roughly equivalent to 30% of the energy savings attributed to ESD -13a as 

a stand-alone option.  

No other options appeared to have significant overlap wi th one another. 

Approach Used for Quantifying the Suite of Electricity Demand Options  

This section discusses the quantification approach for integrating the ESD options that have an 

impact on electricity demand.  All recommended ESD options result in some change to 

electricity generation – demand-side efficiency, power system efficiency, renewable energy, or 

additional generation from on -site combined heat and power systems. 

Projecting the impacts of the mix of policy options  on electricity emissions differs from 

estimating the impact of individual options. The avoided emission rate that was used to 

estimate the emission reductions from individual actions was estimated based on the marginal 

emission rate – the emissions associated with electricity generation that is most likely to be 

avoided when electricity demand decreases. For the individual options, it was estimated that 

reductions in electricity generation requirements through 2015 will come from the average 

emissions rate of then-existing fossil -fueled sources; by 2025 the predominant effect is assumed 

to be a reduction in reference case new fossil fuel plant builds during the 2015-2025 period.  

However when all options are applied together, the savings in electricity consumption by 2025 

exceeds the generation of new fossil fuel plants. Thus the electricity savings from the combined 

options would need to displace other generation resources – for example, new nuclear 

generation or existing fossil fuel plants. Displacing new nuclear plants is inconsistent w ith 
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implementing all ESD options since one of the options (ESD-6) recommends adding new 

nuclear reactors that are additional to the new nuclear capacity that is added in the reference 

case. The addition of new nuclear reactors to meet the goals of ESD-6 while avoiding the new 

nuclear facilities that are currently planned by the utilities is an inconsistent evaluation of likely 

impacts. Thus for the combined options, we estimated the amount of existing fossil fuel 

generation that would be displaced. The mix of displaced coal and natural gas consumption 

was based on the share of generation by fuel type in the reference case. Generation from 

petroleum sources is relatively low in Florida and projected to decline significantly in the 

reference case. It is assumed that changes to electricity and generation due to the options would 

have only minor changes on petroleum use.    
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ESD-3. Renewable Energy Incentives and Barrier Removal 

This option has been combined with ESD-5 
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ESD-5. Promoting Renewable Electricity Generation through Renewable Portfolio 
Standard (RPS), Incentives and Barrier Removal 

Policy Description 

The fundamental policy object ives of encouraging renewable electricity generation are to reduce 

GHG emissions, provide fuel diversity, and stimulate Florida ’s economy.  

A Renewable Portfolio Standard (RPS) sets the minimum amount of electricity from renewable 

sources that must be generated and supplied to the electricity grid in a given year. This 

minimum requirement is applied to each utility, but provisions are often made for utilities to 

purchase renewable electricity or credits from other utilities.   

Renewable energy incentives and barrier removal can complement, or possibly replace, an RPS 

as the policy tool to increase distributed and central grid -based resources of renewable energy 

throughout the state. Institutional and market barriers  to the development of renewable energy 

include price distortions, failure of the market to value the public benefits of renewables , and 

the social cost of fossil fuel technologies, inadequate information, institutional barriers to grid 

interconnection, high transaction costs due to small project size, high financing costs because of 

lender unfamiliarity, and perceived risk. These can be overcome through a suite of financia l and 

regulatory redresses, as well as through information and public education campaigns.  

Policy Design 

Goals: 20% of retail sales are supplied by renewable electricity by 2020.9   

Timing: Ramp up beginning in 2012 until the final level is reached in 2020 and continues 

linearly after 2020. 

Parties Involved: FECC, PSC, DEP, investor-owned utilities, public power, electric 

cooperatives, and state government. Also renewable energy manufacturers; and local, state, and 

regional banks and other financial institu tions. 

Other: For the purposes of this policy, renewable energy is defined as follows, according to 

Section 366.91, Florida Statutes, created by the 2008 Florida Legislature: “Renewable energy” is 

defined as electrical energy produced from a method that us es one or more of the following 

fuels or energy sources: hydrogen produced from sources other than fossil fuels, biomass, solar 

energy, geothermal energy, wind energy, ocean energy, and hydroelectric power. The term 

                                                
9 Alternative goals (20% by 2025 and 30% by 2025) were also considered, and results are included under 

quantification methods below.  
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includes the alternative energy resource, waste heat, from sulfuric acid manufacturing 

operations.10 

Implementation Mechanisms 

The Action Team recommends that the Florida Energy and Climate Commission (FECC)  study 

whether renewable energy providers should be granted priority access to the grid.  

An RPS is a requirement that each utility in the State must supply a certain, generally fixed 

percentage of electricity from eligible renewable energy sources. In some states, and in the draft 

rulemaking for Florida, utilities can meet their RPS, or environmental portfolio standard  (EPS), 

by purchasing certificates from eligible energy projects, typically referred to as Renewable 

Energy Certificates (RECs). See Related Policies/Programs in Place section below for more 

information on the Florida Rulemaking p rocess on RPS. 

Financial obstacles can be addressed through property tax exemptions, exclusions, and credits; 

deductions to cover the expense of purchasing and installing renewable energy equipment; loan 

programs to aid in financing the purchase of renewab le energy equipment; and grant programs 

designed for R&D or to help a project achieve commercialization.  

Examples of financial incentives to encourage investment in renewable energy resources 

include: 

¶ Direct subsidies for purchasing and selling renewable t echnologies; 

¶ Tax credits or exemptions for purchasing renewable technologies; 

¶ Feed-in tariffs, which provide direct payments to renewable generators for each kWh of 

electricity generated from a qualifying renewable facility  can be used by utilities (as a rate 

schedule) to fund renewable energy projects as a means to comply with a RPS;11  

¶ Tax credits for each kWh generated from a qualifying renewable facility;  

                                                
10 See definition under Florida law at:  ( http://www.flsena te. gov/Statutes/index.cfm? App_mode=

Display_Statute&Search_String =&URL=Ch0366/SEC91.HTM&Title=->2007->Ch0366->Section%2091#0366.91) 
11 Note the following studies on feed -in tariffs:  

Gipe, P. December 18, 2006. “Britain’s Stern Report Says Feed Laws Work Best for Renewable Energy,” 

available at: http://www.wind-works.org/FeedLaws/Great%20Britain/ BritainsStern  

ReportSaysFeedLawsWorkBestforRenewableEnergy.html 

Stern Review: The Economics of Climate Change, Chapter 16: “Accelerating Technological Innovation.” 2006. 

ISBN: 0-521-70080-9, page 366, available at: http://www.hm-

treasury.gov.uk/media/C/7/Chapter_16_Accelerating_Technological_Innovation.pdf. 

European Commission. 2005. “The Support of Electricity from Renewable Energy Sources,” see Figures 

beginning on page 24, available at: http://www.wind-works.org/FeedLaws/ 

Butler, L., and K. Neuhof f. “Comparison of Feed in Tariff, Quota and Auction Mechanisms to Support Wind 

Power Development by University of Cambridge —A Review,” with link to full report , available at: 

http://www.wind -works.org/FeedLaws/CambridgePaper70.html  

http://www.climatestrategies.us/
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¶ Regulatory policies that provide incentives or assurance of cost recovery for utilities that 

invest in central station renewable-energy systems; and 

¶ Incentives for solar/thermal water heating to offset the use of fossil fuels. 

The Legislature, the Florida PSC, and other relevant state agencies are encouraged to prioritize 

the identification and eliminati on of barriers that impede the development of renewable 

resources in the state.  

Regulatory policies can include solar or wind easements of access rights, development 

guidelines at the local level to enhance renewable energy generation (e.g., requiring pro per 

street orientation), and requirements that utilities provide information and utility leasing 

programs for renewable energy production to customers in remote regions.  

Pricing and metering strategies can provide price signals and revenue streams to support 

investment in and optimal operations of  renewable energy systems. Net metering is a policy 

that allows owners of grid -connected distributed generation (DG; generating units on the 

customer side of the meter, often limited to some maximum kW level) that produce excess 

electricity to sell it back to the grid, effectively “turning the meter backward. ” Net metering 

provides several incentives for renewable DG by reducing transaction costs (e.g., no need to 

negotiate contracts for the sale of electricity back to the utility) and increasing revenue by 

setting compensation at retail electrici ty rates rather than at utility -avoided costs. In addition to 

net metering, pricing strategies of relevance to distributed renewable  energy systems can 

include “time-of-use” (TOU) rates. These are fixed rates for different times of the day or for 

different seasons that reflect the time-varying value of electricity.  

Well -designed interconnection rules will ensure that distributed power products meet 

minimum requirements for pe rformance, safety, and maintenance and, at the same time, 

significantly advanc e the commercialization of these technologies. Such rules, generally 

developed and administered by a state’s Public Utilities Commission (PUC), establish clear and 

uniform proces ses and technical requirements for connecting DG systems to the electric utility 

grid. Interconnection standards will reduce barriers to connection of DG systems to the grid. 

Connecting to the grid enables the facility to (a) purchase power from the grid t o supply 

supplemental power as needed (for example, during periods of planned system maintenance), 

(b) sell excess power to the utility, and (c) maintain grid frequency and voltage stability, as well 

as utility worker safety.  

Implementation mechanisms should involve manufacturers ; producers; local, state, and 

regional banks; and other financial institutions.  

Renewable energy sources should receive subsidies at least equal to nuclear energy sources to 

level the playing field, noting the current $9/month per household fee for nuclear. 

An Integrated Resources Planning (IRP) system should be used to maximize efficient and 

renewable energy generation. IRP (see option ESD-7) could support development and 

installation of these technologies, if they meet the stated objectives of the IRP process. 

http://www.climatestrategies.us/
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Related Policies/Programs in Place 

The PSC is currently engaged in rulemaking that would allow for a utility to meet the RPS 

either directly through the production of renewable energy or through the trading of renewable 

energy credits. The percentage must be based on retail sales, and HB 7135 also allows for added 

weight to those credits for solar and wind. This rule must be presented to the 2009 Legislature 

for its consideration and ultimate ratification. The Florida PSC and the FECC are working with 

the Florida Energy Office (FEO) to catalog all available renewable resources in the state. 

Section 366.91(b), Florida Statutes, provides the following definition: “renewable energy” means 

electrical energy produced from a method t hat uses one or more of the following fuels or energy 

sources: hydrogen produced from sources other than fossil fuels, biomass, solar energy, 

geothermal energy, wind energy, ocean energy, and hydroelectric power. The term includes the 

alternative energy resource, waste heat, from sulfuric acid manufacturing operations .12 

Florida has taken a multifaceted approach to reducing barriers to renewable generation and 

bringing those technologies to market. For example, the PSC has approved standard offer 

contracts to reduce regulatory lag and negotiations between qualifying renewable facilities and 

utilities. The PSC has also recently approved tariffs to implement one of the nation’s most 

aggressive net-metering laws by expediting interconnection and allowing up to 2  MW for 

inclusion of offset at the retail rate for 12 consecutive months. Moreover, Florida has a host of 

state-sponsored financial incentive programs to bring these technologies to market. These 

programs include the highly successful solar rebate program ($5 million), sales tax deductions 

for hydrogen and biofuels ($3 million), corporate investment tax credits for hydrogen and 

biofuels ($11 million), a renewable energy and efficiency grant program ($7 million), Farm -to-

Fuel ($8 million), and FESC ($50 million). 

It is important to note that the passage of HB 7135 requires the PSC to view DG under 2 MW as 

energy efficient. In addition, a housing appraiser cannot financially penalize a Floridian for 

adding a renewable energy device to his or her home. 

The Energy Policy Act of 2005 (EPAct) directs states to consider upgrading their standards for 

interconnecting small generators within one year of enactment .13 

Type(s) of GHG Reductions 

CO2, CH4, N2O. 

                                                
12 See definition under Florida law at:  

(http://www.flsenate.gov/statutes/index.cfm?mode=View%20Statutes&SubMenu=1&App_mode=Display_Statute&Se

arch_String=Section+366.91&URL=CH0366/Sec91.HTM) 
13 Additional informat ion on this federal requirement at:  http://www.epa.gov/CHP/state -

policy/interconnection_fs.html  
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Estimated GHG Reductions and Costs or Cost Savings 

Table A-5-1. Estimates based on renewable generation providing 20% of retail electricity 
sales by 2020 

ESD-5. Renewable Portfolio Standard (RPS) 2017 2025 Units 

GHG emission savings 17 35 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  -$9,274 $million 

Cumulative emissions reductions (2009–2025)  319 MMtCO2e 

Cost-effectiveness  -$29 $/tCO2e 

 

Data Sources: 

¶ Renewables definition—2008 Florida Legislature, Section 366.91, Florida Statutes. 

¶ Renewable resource potential 

○ Florida Power and Light Company ( FPL). January 2007. “Renewable Energy Potential in 

Florida”, available at: www.psc.state.fl.us/utilities/electricgas/  RenewableEnergy/

Hartman -FPL.ppt 

○ Florida PSC. March 2008. PSC Staff Summary of the Information Gained from Public Service 

Commission Workshops on a Renewable Portfolio Standard, available at 

http://www.psc.state.fl.us/  utilities/electricgas/RenewableEnergy/2008_03RPSSummaryFi

nal.pdf  

¶ Renewable plant costs (2010–2025) 

○ State of Florida PSC’s renewable energy database.14 

– Decker Energy. RPS Data Forms 1 to 6. 

– Florida Phosphate Fertilizer Manufacturers CF Industries, Mosaic, and PCS. RPS 

Data Forms 1 to 6. 

– Florida Solar Coalition. RPS Data Forms 1 to 6. 

– Florida Crystals. RPS Data Forms 1 to 6. 

– Gulf Power Company. RPS Data Forms 1 to 6. 

– Hillsborough County Resource Recovery Facility–Existing–Covanta Hillsborough.  

RPS Data Forms 1 to 6. 

– OUC. RPS Data Forms 1 to 6. 

– Progress Energy Florida, Inc. RPS Data Forms 1 to 6. July 21, 2008. 

– Pinellas County Resource Recovery Facility. RPS Data Forms 1 to 6. 

– Regenesis Power LLC. RPS Data Forms 1 to 6. 

                                                
14 http://www.floridapsc.com/utilities/electricgas/RenewableEnergy/07_11_2008_index.aspx 
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– Solid Waste Authority of Palm Beach County. RPS Data Forms 1 to 6. 

– FPL. RPS Data Forms 1 to 6. 

– Tampa Electric Company. RPS Data Forms 1 to 6. 

ð Wheelabrator South Broward Inc. RPS Data Forms 1 to 6. 

Quantification Methods: Renewable resources added to mix according to key assumptions 

below, based on using lowest cost resources first, up to estimated resource potential. Capacity 

of each type of plant was added starting in 2009 (except for offshore wind, for which additions 

start in 2018 under option 2), with linear increases in capacity to meet the target goal for each 

resource by 2020 or 2025 with the exception of “PV, Over 1 MW”. “PV, Over 1 MW” is phased 

in exponentially to reach the targets, starting at 500 MW in 2009 through 2020, and phased in 

linearly thereafter.  The goals for renewable energy production were interpreted as percentages 

of forecast retail electricity sales in the target year. 

Key Assumptions: The results shown in tables A-5-2 include generation and capacity to meet 

the alternative goals (options 2 and 3) that were analyzed for this policy. The Action Team 

based its recommendations on Option 1, generating 20% of Florida’s electricity sales from 

renewable electricity by 2020. 

Table A-5-2. Assumed Cost, Capacity, and Generation by Resource and Option 

 
 

 
Option 1 20% by 2020 Option 2 20% by 2025 

Resource 

Levelized 
Costs in 

2009 
(2006$/MWh) 

Levelized 
Costs in 

2025 
(2006$/MWh) 

Capacity 
(MW) 2025 

Generation 
(GWH) 
2025 

Capacity 
(MW) 
2025 

Generation 
(GWH) 
2025 

Biomass $85 $81 4,219 33,263 4,219 33,263 

Waste Heat 
From Sulfuric 

Acid Production $72 $66 370 2,593 370 2,593 

New Hydro $89 $88 0 0 0 0 

Landfill Gas $103 $103 79 576 79 576 

PV, Under 1 MW $146 $52 3,000 3,942 1,500 1,971 

PV, Over 1 MW $134 $50 24,300 42,574 12,800 22,426 

Offshore Wind $242 $223 0 0 0 0 

Coastal Wind $170 $156 600 1,051 600 1,051 
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Option 3: 30% by 2025 

Resource 
Capacity (MW) 2025 

Generation (GWh) 
2025 

Biomass 4,219 33,263 

Waste Heat From Sulfuric 
Acid Production 370 2,593 

New Hydro 0 0 

Landfill Gas 79 576 

PV, Under 1 MW 3,800 4,993 

PV, Over 1 MW 28,700 50,282 

Offshore Wind 0 0 

Coastal Wind 600 1,051 

 

Offshore wind available starting in 2018 (not included in Option 1 due to limited generation 

from source by 2020) 

Federal productio n tax credit and investment tax credit for PV extended to 2015 (these credits 

are not included in the levelized costs shown above in table A-5-3) 

Generation from Municipal Solid Waste are excluded, except for yard waste and landscape 

waste (which accounts for 1,332 MW of electricity capacity in 2025). 

State tax credits are not included. 

Avoided costs of electricity: $67/megawatt-hour (MWh ) (see Common Assumptions). The 

avoided cost of solar PV power is assigned a higher avoided cost of $134/MWh based on the 

estimated incidence of peak power avoided by solar PV.  This cost was estimated based on 

consideration of the coincidence of solar PV generation (timing of solar PV generation based on 

solar PV output) 15 with a May through October summer peak period from n oon to 8 PM daily.  

Energy produced by solar PV systems during this period (about one -third of the annual output) 

was ascribed a combined capacity and energy value based on the cost of ownership and 

operation of gas-fired combustion turbine units.  Data fo r the costs and performance of gas-fired 

combustion turbines were estimated based on averages of data for seven CT units planned for 

Florida for the period 2008-2013.16    

Avoided GHG emissions for electricity: 0.58 MtCO 2e/MWh in 2017, 0.41 MtCO 2e/MWh in 2025 

(see Common Assumptions). 

                                                
15 Provided by Philip Fairey of The Florida Solar Energy Center, 9/19/08 
16 Provided by Mark Futrell of the Florida Public Service Commission, 9/24/08  
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Additional notes on calculations and data sources used for all plant types are as follows: 

All Plant Types: A Weighted Average Cost of Capital of 8.5 percent/yr was used for all plant 

types. CCS analysts suggest that this figure might be revised to 11 percent/yr, which would 

increase the annualized capital costs of all plant types somewhat. Data referred to below as 

derived from “Florida -based sources” are primarily based on data collected by the Florida 

Public Service Commission, and presented as a series of documents on a “renewable energy 

data” web page 17, as listed under “Data Sources”, above. In some cases, these data have been 

augmented with information provided by Technical Working Group members or their 

representatives. 

Biomass: Cost and performance data assumptions are as shown in Table A-1 for “Biomass–

direct combustion and plant matter ”. Cost and other data for this plant type were derived based 

on the composites and averages from a number of largely Florida-based sources, including 

information provided by Florida Power and Light.  The resource potential was provided by the 

Florida Climate Action Team’s Agriculture, Forestry, and Waste  (AFW) TWG. The resource 

includes Logging Residue, Urban Wood Waste, Primary Mill Residu e, Agricultural Residue and 

Vegetable and Fruit Waste, Agricultural Energy Crops, Willow and Hybrid Poplar or Other 

Fast-growing Hardwoods, Other Woody Energy Crops, plus yard and landscape waste 

(considered a portion of municipal solid waste).  

Waste Heat From Sulfuric Acid Production: Cost and performance data assumptions are as 

shown in Table A-1 for “Chemical processing heat” as provided by The Mosaic Company, 

which also provide the estimate of the extent of this resource. 

New Hydro: Cost and performance data assumptions are as shown in Table A-1 for “Run –of-

River hydro”, but with a considerably higher Variable O&M estimate based on the average of 

data provided by two Florida sources.  The potential of this resource, however, was judged by 

in-state experts to be negligible, due to very low hydraulic head, so no additional hydropower 

was included for this Option.  

Landfill Gas: Cost and performance data assumptions are as shown in Table A-1, and are based 

on several Florida data sources. The capital cost shown is a median estimate of three Florida 

sources. The resource potential was provided by the AFW  TWG. 

PV, Under 1 MW: Cost assumptions are based on a report shown on the DOE/EERE website 

“Costs of Solar Power from Photovoltaics,”.18 This report provided cos ts for residential, 

commercial and utility solar PV systems for 2005, plus target costs for 2010 and 2015. Costs for 

PV under 1 MW were estimated using the average cost of residential and commercial, with 

capital cost declines after 2015 based on the 2010 to 2015 trend (see table below). A price floor of 

5 cents/kWh was used, reflecting the graphs in the presentation that extended cost projections 

                                                
17 Available at http://www.floridapsc.com/utilities/electricgas/RenewableEnerg y/07_11_2008_Data.aspx 
18 Available at http://www1.eere.energy.gov/tribalenergy/guide/costs_solar_photovoltaics.html  
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to 2020. It has been noted that the costs of some of the components of solar energy systems, 

including support structures and ancillary electrical systems, may not decline as fast as the costs 

of photovoltaic panels themselves (if at all).  

Market Sector 

Current US 
Market Price 

Range 
(cents/kWh) 

Cost 
(cents/kWh 
Benchmark 

2005 

Cost 
(cents/kWh) 
Target 2010 

Cost 
(cents/kWh) 
Target 2015 

Residential 5.8 – 16.7 23 – 32  13 – 18  8 – 10  

Commercial 5.4 – 15.0 16 – 22  9 – 12  6 – 8  

Utility 4.0 – 7.6 13 – 22  10 – 15  5 – 7  

Source: “Costs of Solar Power from Photovoltaics – United States Department of Energy” 

PV, Over 1 MW: Cost assumptions are based on a report shown on the DOE/EERE website 

“Costs of Solar Power from Photovoltaics.”19 This report provided costs for residential, 

commercial and utility solar PV systems for 2005, plus target costs for 2010 and 2015. Costs for 

PV over 1 MW were estimated using the utility sector costs, with capital cost declines after 2015 

based on the 2010 to 2015 trend (see table above). A price floor of 5 cents/kWh was used, 

reflecting the graphs in the presentation that extended cost projections to 2020. The capacity 

factor of 20% assumes that large PV arrays will be located in high solar resource areas of the 

State. By way of comparison, a June 2008 study by Lazard titled “LEVELIZED COST OF 

ENERGY ANALYSIS – VERSION 2.0”, computes levelized costs of power from utility -scale 

photovoltaic power systems of approximately 100 to 150 $/MWh, depending on the technology 

type (thin -film costs are lower) and other parameters. Lazard values are based on capital cost 

assumptions (the Lazard values range from $3500 to $6000 per kW), capacity factor assumptions 

(Lazard values vary from 20 to 26 percent), and the inclusion in the Lazard analysis of an 

investment tax credit of 30 percent. Note that solar thermal power systems have not been 

included in thi s analysis. As the costs and capacity factors of stand-alone solar thermal systems 

are generally considered similar to those of utility -scale solar PV systems, including these 

systems as options in the analysis would not change the results markedly. Solar thermal power 

systems that are integrated with fossil fueled generation offer somewhat lower costs, but the 

prospects for integrating such systems with existing fossil -fired plants in Florida is thought to 

be fairly limited —in the hundreds of MW.  The costs used for solar PV power do not include 

costs for back-up power systems, which, depending on the utility system configuration at the 

time of high penetration of intermittent resources into the grid, may be needed.  A number of 

studies, including experience in countries with a high penetration of intermittent  resources in 

their power grids, suggest that such resources can be accommodated without great difficulty. A 

number of documents are available that touch on this topic 20. 

                                                
19 Available at http://www1.eere.energy.gov/t ribalenergy/guide/costs_solar_photovoltaics.html  
20 A selection of documents relevant to the topic of integration on distributed and intermittent resources into utility 

grids, as provided by a TWG member, include Torsen Lund, Analysis of distribution system s with a high penetration 
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Offshore Wind: Cost and performance data assumptions are as shown in Table A-1 for “Wind 

offshore”; capital costs are based on a median of several Florida data sources, as is the assumed 

capacity factor. It is noted that there are considerable technological and permitting unknowns 

regarding offshore wind development in Florida , which will also affect the extent of the 

resource that can be developed. Wind capital costs, both offshore and coastal, are assumed to 

decline by a total of 9 percent between 2009 and 2025. It has been noted that European sources 

for the variable operating and maintenance costs of wind power may allow the figures used in 

this analysis to be updated, though changes in these costs will not markedly effect cost results. 

Coastal Wind: Cost and performance data assumptions are as shown in Table A-1 for “Wind 

coastal”; capital costs are based on a median of several Florida data sources, as is the assumed 

capacity factor. It is noted that the coastal wind resource in Florida may be limited; one utility 

estimate suggests that the practically usable resource may be in the range of 600 to 900 MW, 

with the lower end of this range considerably more likely.  

Analysis of Alternative Goals for Renewable Generation 

The Action Team asked for analysis of three alternative goals for renewable generation 

achievements. The Action Team used option 1, 20% of retail sales met by renewable generation 

in 2020 as the basis for its recommendation but the results of the other options are included 

below for information purposes.   

Table A-5-3. Option 2 20% of retail sales met by renewable electricity by 2025 

ESD-5. Renewable Portfolio Standard (RPS) 2017 2025 Units 

GHG emission savings 14 25 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  -$3,681 $million 

Cumulative emissions reductions (2009–2025)  250 MMtCO2e 

Cost-effectiveness  -$15 $/tCO2e 

 

                                                                                                                                                       
of distributed generation , Technical University of Denmark, September 2007; Jay Apt and Aimee Curtright, The 

Spectrum of Power from Utility -Scale Wind Farms and Solar Photovoltaic Arrays, Carnegie Mellon Electricity 

Industry Cente r Working Paper CEIC-07-12, 2007; J. Paidipati et al, Rooftop Photovoltaics Market Penetration 

Scenarios, NREL/SR-581-42306, February 2008; and J. Bebic, Power System Planning: Emerging Practices Suitable for 

Evaluating the Impact of High -Penetration Photovoltaics, NREL/SR-581-42297 February 2008.   Recent studies in 

Texas, which has developed significant wind capacity in recent years, will also be germane. 
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Table A-5-4. 30% of retail sales met by renewable electricity by 2025 

ESD-3 Renewable Energy Incentives and 
Barrier Removal 2017 2025 Units 

GHG emission savings 18 38 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  -$11,485 $million 

Cumulative emissions reductions (2009–2025)  346 MMtCO2e 

Cost-effectiveness  -$33 $/tCO2e 

 

Key Uncertainties 

Dynamic nature of rapidly shifting marketplace and costs are significant uncertainty factors.  

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous  consent   

Barriers to Consensus 

None 
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ESD-6. Nuclear Power 

Policy Description 

Nuclear power has historically presented a  low -GHG source of electricity. However, no new 

commercial reactor has come on line in the United States since 1996 due to extremely high 

capital costs, the absence of any plan or technology for permanent disposal of nuclear waste, 

and risks to public safety exemplified by high -profile accidents at Three Mile Island and 

Chernobyl. The current Administration has been supportive of nuclear expansion, emphasizing 

its importance in maintaining a diverse energy supply and its reputation for producing 

electricity  with negligible greenhouse gas emissions during operation. Congress has also offered 

significant financial subsidies for new nuclear plants in an effort to jump -start the industry, 

including limitations on liability for nuclear accidents.  

Today, nuclear power plants provide about 20% of electric power nationally. The role of 

existing and new units needs to be considered for a comprehensive climate-change policy 

process. 

Policy Design 

Goals: The installation of two additional (relative to the reference case) reactors/units of 1,100 

MW each are added in 2020. 

The reference case assumes the facilities and capacities shown in Table A-6-1, including four 

currently planned 1,100 MW reactor units for Turkey Point and Levy.  

Timing: New plants operational in 2020. 

Parties Involved: U.S. Nuclear Regulatory Commission (NRC), PSC, Progress Energy Florida 

(PEF), FPL and possibly Gulf Power and the Jacksonville Electric Authority (JEA).  

Other:  none 

Implementation Mechanisms 

Integrated Resource Planning (IRP) (see option ESD-7) could support development and 

installation of these technologies, if they meet the stated objectives of the IRP process. 

Related Policies/Programs in Place 

With the construction of a traditional electric generator, the utility must assume all the co sts of 

permitting, planning, and construction until the plant is operational, and only  when it begins 

producing electricity may the utility begin coll ecting cost recovery revenues. The design, 

permitting, planning, and construction of a nuclear facility ma y take from 8 to 10 years to 

complete. The long planning and permitting process for nuclear facility means that a utility 

would have to assume all costs to develop the project for a decade before it could begin 
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recovering those expenses. In recognition of that burden and to stimulate the development of 

new nuclear facilities in Florida, during the 2007 session, the Legislature passed, and Governor 

Crist signed, legislation allowing utilities to begin recovering the expenses associated with 

nuclear facilitie s in advance. During the 2008 legislative session, HB 7135 added the recovery of 

expenses associated with new, expanded, or relocated electric transmission lines needed for the 

operation of a nuclear power plant.  A provision was added to allow an electric utility to obtain 

a separate permit to begin construction of facilities (such as access roads, rail lines, or electric 

transmission facilities) on a site in support of a future nuclear generator before the nuclear 

certification is issued. 

The current federal administration has been supportive of nuclear expansion. Congress has also 

offered significant financial subsidies for new nuclear plants in an effort to jump -start the 

industry, including limitations on liability for nuclear accidents. Florida utilitie s may or may not 

be eligible for these subsidies. The US DOE recently announced submittal of a license 

application (LA) to the NRC seeking authorization to construct America ’s first repository for 

spent nuclear fuel and high -level radioactive waste at Yucca Mountain, Nevada. Currently, the 

waste is stored at 121 temporary locations in 39 states across the nation.  

In Florida, a total of 5,400 MW of nuclear generation is planned through 2020. 

Table A-6-1. Florida MW of planned nuclear through 2020 

Utility FPL FPL FPL PEF PEF JEA 

Location Miami-Dade St. Lucie Miami-Dade Levy County Citrus County Georgia 

Name Turkey Pt. 
6 & 7 

St. Lucie 
1 & 2 

Turkey Pt. 
3 & 4 

Levy 
Units 1 & 2 

Crystal River 
Unit 3 

 

Capacity (MW) 1,100–1,520 
each 

103 each 
Upgrade 

104 each 
Upgrade 

1,100 each 37 and 129 
Upgrade 

200 

In service June 2018 
and 
June 2020 

Fall 2011 
and 
Spring 2012 

Spring 2012 
and 
Fall 2012 

June 2016 
and 
 June 2017 

December 2009 
(37) 
and 
December 2011 
(129) 

2016 

FPL = Florida Power & Light Company; PEF = Progress Energy Florida; JEA = Jacksonville Electric Authority; MW = 
megawatts. 

 

Type(s) of GHG Reductions 

Carbon dioxide (CO2), methane (CH4), nitrous oxide ( N 2O). 
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Estimated GHG Reductions and Costs or Cost Savings 

Table A-6-2.  

ESD-6 Nuclear 2017 2025 Units 

GHG emission savings 0.0 7.3 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  1,782 $million 

Cumulative emissions reductions (2009–2025)  49.4 MMtCO2e 

Cost-effectiveness  36 $/tCO2e 

ESD = energy supply and demand; GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide 
equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent. 

 

Data Sources: 

¶ Nuclear plant costs (2010–2025) 

○ FPL. RPS Data Forms 1 to 6. http://www.floridapsc.com/utilities/electricgas/  

RenewableEnergy/07_11_08_Staff_to_FPL.pdf 

○ Moody’s Investors Service. October 2007. “New Nuclear Generation in the United States: 

Keeping Options Open vs. Addressing An Inevitable Necessity.” 

○ Morris, C., J. Kranowitz, M. Kelly, B. Fascitelli, and M. Hughes.  June 2007. Nuclear Power 

Joint Fact-Finding, The Keystone Center, available at: 

http://www.state.nv.us/nucwaste/news2007/pdf/njff07jun.pdf  

Quantification Methods: 

Generation from nuclear plants was calculated on the basis of capacity and capacity factor, from 

option goals. Generation is assumed to start in 2020 and continue at the same level through 

2025. 

Key Assumptions: 

The Action Team recommended that analysis be completed using a mix of costs from PEF and 

FPL. The results shown assume a total levelized unit cost of nuclear power of about $100 per 

MWh (all costs in 2006 dollars) generated21, which assumes a useful life (and life for calculation 

of annualized capital costs) of 40 years22, a capacity factor of 92%, an average installed capital 

                                                
21 Note that this value is lower than, for example, the range of low to high estimates for the leveliz ed cost of power 

from Florida Power and Light’s (FPL) proposed Turkey Point Six plant, (11 to 14 cents/kWh), but that latter is 

expressed in year 2018 dollars.  

22 It has been noted that given the current trend toward life extension of nuclear reactors, it may be realistic to assume 

that new nuclear plants will operate for 60 years.  This may affect overall life -cycle costs, but is likely to have a 

modest impact, if any, on the cost estimates shown here, as financing (and thus levelized payments) will likely  be 

based on the standard lifetime.  
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cost of $7,091/kW23, $79/kW-yr fixed O&M costs, $3.1/MWh variable O&M costs, $15/MWh fuel 

costs24, and a 8.5%/yr weighted average cost of capital25. 

It should also be noted that the levelized costs of generation for nuclear power (and avoided 

cost benefits), as for other options considered in this document, has been ascribed to the years in 

which generation (in this case) occurs. To the extent that some of these costs will need to be paid 

before—in some cases many years before—the reactors come on line, AND to the extent that the 

time value of these costs are not reflected in the capital costs above, the process of calculating a 

discounted value for costs and benefits of power may undercount, perhaps substantially, the 

actual cost per ton of GHG emissions avoided by ESD-6. 

Avoided costs of electricity: $67/megawatt-hour (MWh ) (see Common Assumptions). 

Avoided GHG emissions for electricity: 0.58 MtCO2e/MWh in 2017, 0.41 MtCO2e/MWh in 2025 

(see Common Assumptions). 

Key Uncertainties 

The construction of nuclear plants is directly tied to the price of oil, and there is significant 

uncertainty in future oil prices. Also no new commercial reactor has come online in the United 

States since 1996 due to high capital costs, the uncertainty of Yucca Mountain  availability for  

waste storage, and risks to public safety exemplified by high -profile accidents at Three Mile 

Island and Chernobyl.  

An Action Team member has suggested alternative nuclear power costs, based in part on data 

provided in an article by authors from the Rocky Mountain Institute 26, that include capital costs 

that are 25 to 50 percent higher than those above, adds taxes and insurance, decommissioning, 

and nuclear waste management costs totaling $11/MWh, and applies a lower capacity factor of 

80 percent to estimate a levelized cost of nuclear power of about $175/MWh (assumes capital 

cost 50% higher than the estimate provided above). Using these data (all other assumptions 

                                                
23 This figure is derived from the average of cost estimates for the proposed Progress Energy Levy 1 plant, and the 

FPL Turkey Point Six plant, converted to 2006 dollars.   As one of these two plants would be the first plant to be built 

on a site, and thus more expensive than a subsequent unit this may slightly (a few percent) overstate the cost of the 

units included in ES-6, as the latter are likely to be units added to existing plant, not the first plants at a new site.  On 

the other hand, nuclear power plant costs have been rising significantly in recent years as commodity prices (steel, 

cement, copper) and other costs related to reactor construction have risen.  As a consequence, additional real 

escalation in nuclear plant costs, though not included in this analysis, could be possible. 

24 This value is somewhat higher than the approximately $9/MWh figure reported by two Florida utilities, but is 

consistent with several national and regional studies, which report a range of $12 to $20 per MWh (for example, Jim 

Harding , Nonproliferation Policy Education Center , Economics of New Nuclear Power and Proliferation Risks in a 

Carbon-Constrained World , June 2007), and seems more consistent with recent uranium price trends. 

25 As wi th renewable energy plants, CCS analysts suggest that this figure might be revised to 11 percent/yr, which 

would increase the annualized capital costs for nuclear power plants somewhat. 

26 Amory B. Lovins and Imran Sheikh, “The Nuclear Illusion”, Ambio , 27 May 2008, available (in draft form) as 

http://www.rmi.org/images/PDFs/Energy/E08 -01_AmbioNucIllusion.pdf.  
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being equal) would reduce the 2025 emissions reductions from ESD-6 to 6.3 MMtCO 2e/yr, and 

increase the net cost of avoided emissions to about $115/T CO2e. 

Additional Benefits and Costs 

There are significant potential risks associated with nuclear power, including unresolved waste 

disposal issues, negative impacts on human health, cost overruns, and siting and permitting 

issues that must be considered. The Action Team also recommends vigorous efforts in Florida 

and across the nation to continue to improve safety standards for nuclear waste material 

including management, security, transmittal, long -term storage and reprocessing of spent 

nuclear material. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Pending 

Level of Group Support 

Unanimous consent  

Barriers to Consensus 

None 
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ESD-7. Integrated Resource Planning (IRP) 

Policy Description 

IRP is a planning process that strives to meet needs for electricity services in a manner that 

meets multiple objectives, such as least cost and meeting emissions standards, fuel diversity, 

and RPS requirements. An IRP process should includ e evaluation of all options from the supply 

and demand sides in a fair and consistent manner, building in flexibility to account for future 

uncertainties. While originally targeted primarily toward cost minimization, IRP processes have 

increasingly  considered the environmental risks  and the potential costs associated with future 

regulation of GHGs.  

With a growing population and increased demand for electricity, Florida must manage and 

diversify the risk of volatility in energy markets  and the need to reduce GHG emissions from 

the utility sector . In doing so, it must reduce overall costs to ratepayers who are suffering under 

high gasoline and electricity prices. 

In 2007, Florida’s residential electricity rates were the 16th highest in the nation.27 Florida relies 

on fossil fuel plants for about 85 percent of its electricity, placing it at considerable risk in  the 

new, global markets for fossil fuel electricity.  The essential forum to address these concerns is in 

the planning and acquisition of e lectric generation resources. In Florida, the Ten-year Site Plan 

proceeding, a process driven by load forecasting, is viewed as the central planning platform.  

This assumes the building of additional generation in order to meet growing demand.  It affords 

only marginal consideration for conservation or non -fossil fuel options in meeting demand, 

while placing its highest priority on minimizing the direct, short -run costs to utilities.  

Key electricity planning activities take place in other forums that tend to fracture the overall 

economic analysis of cost effectiveness in meeting energy demand in Florida. The planning 

forums include:  

(i) determination of need or siting cases; 

(ii)  review of utility power purchase agreements;  

(iii)  transmission and distribution  planning;  

(iv)  fuel cost adjustment reviews; 

(v) rate case and rate design proceedings, and 

(vi)  environmental compliance review.  

 

Florida has no comprehensive process which allows regulators to balance the economics and 

nuances of these planning needs to suit the state’s energy objectives, or the consumer’s budget. 

                                                
27 In 2007, Florida’s residential electricity rates were 5% higher than national average, 16th highest rates in the 

country. Energy Information Adminis tration. Average Retail Price of Electricity to Ultimate Customers by End -Use 

Sector, by State http://www.eia.doe.gov/cneaf/electricity/epm/table5_6_b.html.   

http://www.climatestrategies.us/


 Appendix A – ESD, 10-15-08 

 A-30 2008 Center for Climate Strategies 
Appendix A  www.climatestrategies.us  

Therefore each of these forums is driven by the traditional process, namely econometric 

projections of load, and the automatic construction of supply -side resources to meet it. Thus, it 

is diff icult to ensure that ratepayers get reasonable value for the investments they contribute to 

utilities.  For most consumers, this is determined by the value they receive at the end use of 

electricity.  There is little or no attention paid to this metric in pl anning. 

At a time when externalities are deeply affecting the costs to deliver electricity, a true 

understanding of all the external costs, and how they impact the end use price of electricity is 

vital.  Even more important is an understanding of resources that effectively manage these 

ultimate costs. The present process can tend to filter or narrow the measurement of actual costs 

to provide end use energy service. It assumes fossil fuel plants are the standard bearer, 

requiring all other energy resources to  beat this approach to costing. This comparison includes 

pressure to underestimate the costs of environmental compliance, and distort the benefits of 

energy efficiency and renewables. These are dangerous policy omissions in a state where 

natural and physic al resources necessary to support fossil fuel plants are quickly diminishing.  

A missing element of Florida’s present planning is a holistic , economic framework. It is 

recommended that Florida undertake a true integrated resource planning regime which 

embraces the idea of “least cost-best fit” as its primary criteria.  

Principles of Integrated Resource Planning 

Integrated Resource Planning (“IRP”), as it relates to electric utilities, is an economic planning 

process designed to identify the lowest practical cost at which a utility can deliver reliable 

energy services to its customers. It differs from traditional resource planning, and from the 10 -

Year Planning process, in that it requires analytical tools that assess and compare the costs and 

benefits of demand and supply -side energy resources. It should identify  and standardize the 

critical assumptions across each of the varied planning forums which drive utility resource 

decisions. 

The energy service objectives of the State of Florida extend well beyond the individual or 

collective definition of cost minimization for electric utilities.  With the level of uncertainty in 

energy markets, IRP must be adopted to clearly focus on the state’s energy service objectives, in 

order that oversight of utility resource deci sions can ensure consistency and compatibility with 

the state’s needs. 

Fundamentally, IRP recognizes that the economic costs customers face are the combination of 

the price of kilowatt hours (kWh), the efficiency of the generation of those kWhs, and the 

efficiency of electric devices in converting the kWhs to an end use. In addition, IRP recognizes 

that in the general cost of the kWhs, consumers ultimately pay for externalities such as 

environmental compliance, transmission congestion, and market volatility . Consequently, 

mitigation of these costs has a value which is integral to the planning process. This is a distinct 

expansion of the planning analysis, looking beyond the short -run costs (and cost minimization) 

of utilities, to look additionally at the cos ts, and potential benefits to the consumer. 

A key distinction of IRP is its acceptance of the principle that in order to accurately compare 

and analyze resources, all relevant expenses for existing and new resources options must be 

http://www.climatestrategies.us/


 Appendix A – ESD, 10-15-08 

 A-31 2008 Center for Climate Strategies 
Appendix A  www.climatestrategies.us  

included in the analysis . Thus, transmission and distribution costs, environmental compliance 

costs, risk and reliability impacts, and security costs are key inputs. Likewise, benefits of 

resources that defer, eliminate and reduce these costs are key inputs. 

Despite widespread scaling back of utility energy efficiency programs during the 1990s,  the 

primary rationale for implementing energy efficiency programs – to reduce electricity costs and 

lower customer bills – is just as relevant in today’s electricity industry as it has been in the past. 

Consequently, demand-side resources, and particularly energy efficiency, are an important 

resource in the planning process. The essential benefit of IRP to Florida is that it will allow an 

analysis of supply -side and demand-side resources on equal footing.  

An extensive review of IRP, and the steps to implement it are available in the report “Integrated 

Resource Planning for State Utility Regulators.” 28 

Policy Design 

Goals: Nonquantifiable. To develop a comprehensive state resource adequacy plan for Florida 

that meets the energy reliability, environmental, and economic needs of the state. 

Timing: Final plan is to be completed by June 30, 2010. 

Parties Involved: FECC, DEP, regulated electric utilities, environmental and consumer 

advocates, renewable energy industry, energy efficiency industry, and the financial community.  

Other:  None 

Implementation Mechanisms 

None cited 

Related Policies/Programs in Place 

Florida has had a long-range electrical resource planning process in place since 1974.29 All  

investor-owned utilities, as well as OUC and JEA, are statutorily required to file Ten-Year Site 

Plans (TYSP) with the PSC. The TYSP is an annual filing that provides a list of future generation 

for the next 10 years, and the PSC acknowledges the TYSP. In addition, the PSC determines the 

need for generation (75 MW of steam or solar) in a determination that is triggered by a utility ’s 

TYSP filing.  The PSC takes into account availability of efficient and renewable generation prior 

to approving the necessity of a power plant.  Lastly, the power plant must go through the Power 

Plant Siting Act (PPSA), a rigorous multiagency review that requires obtaining all 

environmental criteria and ultimate approval by the Governor and his siting board.  

                                                
28  Harrington, C., Moskovitz, D., Austin, T., Weinberg, C., Holt, E., Integrated Resource Planning  for Sate Utility 

Regulators, Regulatory Assistance Project, June, 1994, www.raponline.org .  

29 Response to Regulatory Assistance Project Electric Resource Long-range Planning Survey. June 2003. 

http://www.raponline.org/Pubs/IRPsurvey/IRPFLorida.pdf    
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Type(s) of GHG Reductions 

CO2, CH4, N2O. 

Estimated GHG Reductions and Costs or Cost Savings 

Not quantified 

Data Sources: Not applicable  

Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-8. Combined Heat and Power (CHP) Systems 

Policy Description 

Combined heat and power (CHP) is generally considered to refer to the use of a heat engine or a 

power station to simultaneously generate electricity and useful heat. Conventional power plants 

emit the heat created as a by-product of electricity generation into the environment through 

cooling towers, flue gas, or by other means. CHP systems reduce fossil fuel use and GHG 

emissions through the improved efficiency of the CHP systems, relative to separate heat and 

power technologies, and by avoiding transmission and distribution losses associated with 

moving power fr om central power stations located far away from where the electricity is used.  

Here CHP is defined broadly to include large -scale projects for heat and waste heat recovery 

and is intended to capture all sources of by-product heat generation, including wast e heat from 

exothermic reactions when sulfuric acid is produced  such as is generated in phosphate fertilizer 

manufacturing . 

This policy should also address the numerous barriers to CHP processes, including inadequate 

information ; institutional barriers ; high transaction costs due to small project size, lender 

unfamiliarity and perceived risk ; “split incentives” between building owners and tenants ; and 

utility -related policies (such as interconnection requirements, high standby rates, and exit fees). 

Policy Design 

Goals: Ramp up CHP to 5 million MWh of total  generation by 2022. This represents about 1000 

MW of additional combined heat and power.  By way of comparison, a 2005 study estimated 

that Florida has over 6000 MW of CHP potential, including over 5000 MW  of potential 

applications in the commercial/institutional sector 30. 

Timing: Beginning in 2012, ramp up new CHP linearly, until 5 million MWh is reached in 2022.  

Parties Involved: State government and regulators, PSC (including the FECC), electric utilities , 

and renewable energy and CHP industry.  

Other: Coverage should be defined broadly to include waste heat from all sources of by-

product heat generation, including waste heat from exothermic reactions when sulfuric acid  is 

produced such as that generated during  phosphate fertilizer manufacturing . Coverage will 

include biomass and natural gas. 

Implementation Mechanisms 

Potential elements of this option include  

                                                
30 Bruce Hedman, Energy and Environmental Analysis , “Southeast Planning Session, CHP Market Review”, July 6, 

2005.   
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¶ Promotion of the use of gas-fired CHP systems, 

¶ Promotion of the use of biomass-fired CHP systems, and 

¶ Creation and expansion of markets for and incentives designed to promote implementation 

of CHP units in capacities suitable for residential, commercial, and industrial users.  

Specific financial incentives for CHP could include  

¶ Direct subsidies for purchasing and selling CHP systems given to the buyer or seller; 

¶ Tax credits or exemptions for purchasing and selling CHP systems given to the buyer or 

seller; 

¶ Tax credits or exemptions for operating CHP systems; 

¶ Feed-in tariffs, which are direct payments to CHP  owners for each kWh of electricity or 

British thermal unit (Btu) of heat generated from a qualifying CHP system;  

¶ Tax credits for each kWh or Btu generated from a qualifying CHP system; and 

¶ Targeted financing arrangements 

¶ Renewable Energy Credits. 

Other supporting measures for this option include training and certification of installers and 

contractors, net metering and other pricing arrangements, establishment of clear and consistent 

interconnection standards, and creation and support of markets for biomas s fuels. 

Pricing and metering strategies can provide price signals and revenue streams to support 

investment in and optimal operations of CHP systems. Net metering is a policy that allows 

owners of grid -connected DG (generating units on the customer side of the meter, often limited 

to some maximum kW level) that generates excess electricity to sell it back to the grid, 

effectively “turning the meter backward. ” Net metering provides several incentives for 

renewable DG by reducing transaction costs (e.g., no need to negotiate contracts for the sale of 

electricity back to the utility) and increasing revenue by setting compensation at retail electrici ty 

rates rather than at utility -avoided costs. In addition to net metering, pricing strategies of 

relevance to CHP and distributed renewable -energy systems can include TOU rates. These are 

fixed rates for different times of the day or for different seasons that reflect the time -varying 

value of electricity.  

Policies to remove barriers can include im proved interconnection policies;  improved policies for 

rates and fees; streamlined permitting; recognition of the emissions reduction value provided 

by CHP, clean DG financing packages, and bonding programs; power procurement policies; 

ability to provide power to third -party consumers; and education and outreach. 

An IRP system should be used to maximize efficient and renewable energy generation. IRP (see 

option ESD-7) could support development and installation of these technologies, if they meet 

the stated objectives of the IRP process. 
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Related Policies/Programs in Place 

None cited. 

Type(s) of GHG Reductions 

CO2, CH4, and N 2O 

Estimated GHG Reductions and Costs or Cost Savings 

Table A-8-1.  

ESD-8 Combined Heat Power 2017 2025 Units 

GHG emission savings 1.8 2.2 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  $126 $million 

Cumulative emissions reductions (2009–2025)  26.5 MMtCO2e 

Cost-effectiveness  $5 $/tCO2e 

ESD = energy supply and demand; GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide 
equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent. 

 

Data Sources: 

¶ Technical potential for CHP system 

 ̍ Bruce Hedman, Energy and Environmental Analysis , “Southeast Planning Session, CHP 

Market Review”, July 6, 2005 

¶ Costs and potential of CHP systems 

○ Florida PSC data request, resulting from RPS workshop, 2008. 

○ American Council for an Energy Efficient Economy ( ACEEE). June 2007. “Potential for 

Energy Efficiency and Renewable Energy to Meet Florida’s Growing Energy Demands.” 

○ U.S. Environmental  Protection Agency (EPA), recent analysis to be posted in early 

August, contact Katrina Pielli . 

○ Gas Research Institute (GRI) and NREL [US DOE]. 2003. “Gas-Fired Distributed Energy 

Resource Technology Characterizations: Bringing You a Prosperous Future Where 

Energy Is Clean, Abundant, Reliable, and Affordable ,” available at: www.eea-

inc.com/dgchp_reports/TechCharNREL.pdf  

Quantification Methods: See Annex. 

Key Assumptions: 
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Table A-8-2. Key Parameters for Combined Heat and Power Analysis 

 2017 2025/all Units 

Estimated future Florida generation from CHP to meet target 3,214 6,071 GWh 

Linear growth the meet goal for generation in target year    

CHP capacity installed under program (cumulative from start year) 643 1,214 MW 

CHP capacity installed under program (annual installations) 71 71 MW 

Calculation based on policy option goals and full-capacity-equivalent hours 
(see below) 

   

Average full-capacity-equivalent hours of operation for new CHP units 5,000 5,000  

(Assumption)    

Fraction of new CHP capacity/energy fueled with    

Natural gas 60% 60.0%  

Biomass 20% 20.0%  

Waste heat from sulfuric acid production 20% 20.0%  

Fraction of new CHP installed in     

Commercial sector 50% 50.0%  

Industrial sector 50% 50.0%  

CHP = combined heat and power; GWh = gigawatt; MW = megawatt. 

 

Other assumptions used in evaluating this option are detailed in the Annex at the end of this 

document, and include assumptions as to capital costs, O&M costs, and the fraction of heat 

from CHP systems displacing heat produced using other fuels.  

Avoided costs of electricity:  are based on retail rates for commercial and industrial customers, 

(see Common Assumptions). Also see key uncertainties below for discussion on use of retail 

rates. 

Avoided GHG emissions for electricity: 0.58 MtCO2e/MWh in 2017, 0.41 MtCO2e/MWh in 2025 

(see Common Assumptions). 

Key Uncertainties 

Estimated costs and GHG reductions reflect aggregation across types of CHP systems and 

facilities. The costs are not necessarily applicable to individual sites.  

Results by type of CHP system are estimated at: 
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Results for Natural Gas CHP systems

Total Net GHG Emission Savings 0.21 0.83 MMtCO2e

Net Present Value (2009-2025) $352.0 $million

Cumulative Emissions Reductions (2009-2025) 10.5 MMtCO2e

Cost-Effectiveness $33.48 $/tCO2e

Results for Biomass CHP systems

Total Net GHG Emission Savings 0.15 0.78 MMtCO2e

Net Present Value (2009-2025) -$214.4 $million

Cumulative Emissions Reductions (2009-2025) 9.8 MMtCO2e

Cost-Effectiveness -$21.79 $/tCO2e

Results for Waste Heat from Sulfuric Acid CHP systems

Total Net GHG Emission Savings 0.10 0.48 MMtCO2e

Net Present Value (2009-2025) -$11.1 $million

Cumulative Emissions Reductions (2009-2025) 6.2 MMtCO2e

Cost-Effectiveness -$1.79 $/tCO2e  

The quantitative analysis uses retail electricity rates as the basis for estimating the cost savings 

from this option. In addition, retail natura l gas prices are used in estimating the costs for 

running CHP systems that use natural gas. The resulting cost-effectiveness calculations 

represent the costs from the perspective of the end-user (commercial or industrial customer that 

installs the CHP system). Costs and benefits from the perspective of other actors in Florida (for 

example from the utilities that now face lower customer demand and lower need for new 

generation) are excluded from this analysis. Analyzing the option using methods that include 

the other actors in Florida, such as through a total resource cost perspective, will yield different 

results for cost-effectiveness. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-9. Power Plant Efficiency Improvements 

Policy Description 

Efficiency improvements refer to increasing generation efficiency at power stations through 

incremental improvements at existing plants (e. g., more efficient boilers and turbines, improved 

control systems, or combined cycle technology). Repowering existing plants refers to switching 

to lower - or zero-emitting fuels at existing plants or for new capacity additions. This includes 

use of biomass or natural gas in place of coal or oil. Policies to encourage efficiency 

improvements and repowering of existing plants could include incentives or regulations as 

described in other options , with adjustments for financing opportunities and emissions rates  of 

existing plants. 

Policy Design 

Goals: To improve t he heat rates of all existing power plants of the statewide fleet by an 

average of 10% through efficiency improvements and/or fuel switching or repowering.  The cost 

of HB 7135 is to be included in baseline. 

Timing: Improvements begin in 2012, ramping up to a 10% improvement by 2020. 

Parties Involved: All power plants in the state.  

Other:  None 

Implementation Mechanisms 

An I ntegrated Resource Planning (IRP) system should be used to maximize efficient and 

renewable energy generation. IRP (see option ESD-7) could support development and 

installation of these technologies, if they meet the stated objectives of the IRP process. 

Related Policies/Programs in Place 

HB 7135 made major revisions to FEECA. Utilities subject to the PSC’s rate-making jurisdiction 

may receive incentives for additional efficiencies. For example, an investor-owned utility may 

receive up to 50 basis points extra return on its investment, so long as that utility offsets 20% or 

more of its new load growth through efficiencies to its generating and transmission facilities. 

Type(s) of GHG Reductions 

CO2, CH4, and N 2O. 
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Estimated GHG Reductions and Costs or Cost Savings 

Table A-9-1.  

ESD-9 Power Plant Efficiency 2017 2025 Units 

GHG emission savings 8.4 8.9 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  –$1,541 $million 

Cumulative emissions reductions (2009–2025)  111.4 MMtCO2e 

Cost-effectiveness  –$14 $/tCO2e 

ESD = energy supply and demand; GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide 
equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent. 

 

Data Sources: 

¶ Utility reports to Florida PSC. 

¶ Cost and capacity data used for estimate of cost of efficiency improvements from PSC 

Memorandum dated Aug ust 7, 2008, Docket No. 080203-EI, available at: 

http://www.psc.state.fl.us/library/filings/08/06938 -08/06938-08.pdf 

Quantification Methods: See Annex to this document . 

Key Assumptions: 

Table A-9-2. Assumed Efficiency Improvements and Costs for Option 

Goals 2017 2025 Units 

Efficiency improvements 7% 10% Average Fractional 
improvement in output per 
unit fuel input for plants 
existing as of 2006 

Costs of efficiency improvements     

All plants  $54 2006$/MWh 

MW = megawatt; $/MWh = dollars per megawatt hour. 

Costs for efficiency improvements assume that efficiency is attained through conversions that 

reflect investment and performance improvements that are similar to the estimates for 

repowering Riviera and Cape Canaveral plants, as documented by FPL in 2008. The capital 

costs for these plants average approximately $1000 per final kW of repowered capacity. Though 

fuel switching, either from oil products to natural gas (for which the additional potential in 

Florida is fairly limited) or from coal to natural ga s (with a larger theoretical potential) is 

nominally a part of the option design above, the analysis of this option to date has not 

specifically focused on fuel-switching.  Note that some electricity generation fuel switching is 

already occurring in Florida , and additi onal fuel switching, at least for power plants originally 

fueled with residual oil, appears to be included in the FRCC 2008 Load and Resource Plan 

through 2017. Fuel switching to convert coal -fired generation to gas-fired generation is likely t o 
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more closely resemble power plant replacement than efficiency upgrades or repowering , and 

thus may be considered a separate analysis. 

Given the somewhat limited opportunities for repowering and efficiency improvements per se, 

the degree to which such measures may already been included in existing forecasts of the 

operation of generating units in Florida, and the degree to which Florida utilities are already 

investing in power plant energy efficiency (including to take advantage of the provisions of HB 

7135, described above in “Related Policies/Programs in Place”), the current goals for this option 

may be difficult to attain without some reliance on fuel -switching.  

Avoided costs of electricity: $67/MWh (see Common Assumptions). 

Avoided GHG emissions for electricity: 0.58 MtCO2e/MWh in 2017, 0.41 MtCO2e/MWh in 2025 

(see Common Assumptions). 

Other assumptions used in evaluating this option are detailed in the Annex at the end of this 

document, and include assumptions as to capital costs, O&M costs, and other parameters used 

to evaluate this option.  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-11. Landfill Gas -to-Energy (LFGTE) 

Policy Description 

This policy option focuses on capture of methane gas from landfills a nd converting landfill gas -

to-energy (LFGTE) to reduce direct emissions and to produce electricity. Added policy benefit s 

of converting LFGTE are obviating the need for landfills and produc ing base-load-like electric 

generation. Certain components of municipal waste can be used as non-fossil combustion 

resources for generating electricity.  This option could be structured as either a mandate or an 

incentive program.  

Policy Design 

Goals: 90% of qualifying landfills in Florida that do not already capture landfill gas and convert 

it to energy (or sell the gas to a utility for conversion to energy) are doing so by 2025. 

Timing: First landfill co nverted by 2012; by 2025, 90% of all qualifying landfills in the state will 

be capturing their CH 4 emissions and using or selling the gas for energy. 

Parties Involved: Municipal and county governments, private solid waste management 

companies, local economic development agencies, FECC, state regulatory agencies, PUC, 

nongovernment organizations, and public interest groups.  

Other: Coverage should extend beyond utilities.  

Implementation Mechanisms 

An IRP system should be used to maximize efficient and renewable energy generation. IRP (see 

option ESD-7) could support development and installation of these technologies, if they meet 

the stated objectives of the IRP process. 

Related Policies/Programs in Place 

Florida defines these technologies as renewable and has a production tax credit of $0.01/kWh 

currently in place. The program is capped at a total of $5 million.  In 2007, Florida did not reach 

the cap. 

Type(s) of GHG Reductions 

CO2, N2O, and CH4 from avoided electricity  generation. 

CH4 from landfill gas (these  reductions are credited to the Agriculture, Forestry, and Waste 

Management [AFW] emission inventory) . 
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Estimated GHG Reductions and Costs or Cost Savings 

Table A-11-1.   

ESD-11. Landfill Gas To Energy 2017 2025 Units 

GHG emission savings 3.71 8.65 MMtCO2e 

GHG emission savings from electricity generation 0.14 0.23 MMtCO2e 

GHG emission savings from landfill gas capture 
and use (for AFW accounting) 3.57 8.43 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  $79.4 $million 

Cumulative emissions reductions (2009–2025)  64.7 MMtCO2e 

Cost-effectiveness  $1.23 $/tCO2e 

ESD = energy supply and demand; GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide 
equivalent; AFW = Agriculture, Forestry, and Waste Management; $/tCO2e = dollars per metric ton of carbon dioxide 
equivalent. 

 

Data Sources: 

¶ Costs and potential of landfill gas systems 

○ Analysis by Florida AFW TWG  

○ EPA Landfill Methane Outreach Program , available at: http://www.epa.gov/l mop/ 

proj/index.htm . 

Quantification Methods: The analysis for this option followed the key assumptions and 

calculation approach used by the AFW TWG for the landfill gas portion of AFW -4. Changes 

included later start data.  See AFW TWG appendix and annex to this report . 

Key Assumptions: 

Table A-11-2. Additional Results of Analysis 

Goals 2017 2025 Units 

Landfill gas captured 3,722,949 8,425,888 tCO2e 

Electricity generated 245 554 GWh 

Levelized costs of landfill gas to energy plant 102 101 2006$/MWh 

tCO2e = metric tons of carbon dioxide equivalent; GWh = gigawatt-hour; MWh = megawatt-hour. 

 

Avoided costs of electricity: $67/MWh (see Common Assumptions). 

Avoided GHG emissions for electricity: 0.58 MtCO2e/MWh in 2017, 0.41 MtCO2e/MWh in 2025 

(see Common Assumptions).  

Other assumptions used in evaluating this option are detailed in the Annex at the end of this 

document, and include assumptions as to capital costs, O&M costs, and other parameters used 

to evaluate this option.  
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Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-12. Demand-Side Management (DSM)/Energy Efficiency Programs, 
Funds, or Goals for Electricity 

Policy Description 

DSM/energy efficiency programs, funds or goals for electricity entail  actions that influence the 

quantity and/or patterns of use of energy consumed by end users. This option focuses on 

increasing investment in electricity  DSM/energy efficiency through programs run by utilities or 

others, energy efficiency funds, and energy efficiency goals. These options may be designed to 

work in tandem with other strategies that encourage efficiency gains.  For this option, DSM 

refers to programs implemented by utilities with the objective of reducing electricity 

consumption. Historically, Florida DSM programs have focused more on peak power demand 

savings than on electricity savings; thus this option represents a shift in the objectives and 

therefore application of DSM by Florida utilities.    

Policy Design 

The policy design includes two key and linked dimensions: achievable/desirable energy savings 

and policy/administrative mechanisms to achieve these savings. 

Goals: In each sector—residential, commercial, and industrial —reduce electricity consumption 

relative to consumption in the prior year by 1.0% per year through 2012, then by 1.5% per year 

through 2015, and then 2.0% per year thereafter through 2030. 

For the analysis below, the goal is being interpreted such that 1% of projected (forecast) retail 

electricity sales are saved per year starting in 2012, reaching 1.5% per year by 2015, and 2% per 

year by 2020. Note that these are annual new savings in each year, not cumulative savings 

includi ng results from previous years of the program. The total estimated savings and costs 

reflect cumulative savings from all program years, adjusted to account for the lifetime of 

program measures. 

Timing: 2010 is the first year of compliance. 

Parties Involved: All electric utilities (public and private), regulators, municipal utilities and 

cooperatives, and customers (all sectors). 

Other: none cited 

Implementation Mechanisms 

This electricity savings that are used as goals for this option imply that the energy efficiency 

programs will need a strong focus on energy savings (as opposed to peak power demand 

savings). Policy and administrative mechanisms that might be applied include regulator -

verified savings targets, public benefit charges, portfolio standards, “energy trusts,” IRP, 

performance-based incentives, decoupling of rates and revenues, and appropriate rate 
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treatment for efficiency.  Potential mechanisms include revising existing statutes to enable utility 

investments in energy efficiency at the levels indi cated above and to consider as potentially 

eligible programs that are cost-effective, taking into account the valuation of carbon dioxide 

emissions. 

Elements that might be considered in designing this option include  

¶ Implementation and administration by uti lity (including municipal utilities and 

cooperatives), state agency, or third-party actors; 

¶ Subsidized energy audits for homeowners, businesses, industries; 

¶ Incentives for specific technologies, potentially  including lighting, water heating, plug 

loads, networked personal  computer management, power supplies, motors, pumps, boilers, 

customer-side transformers, water-use reduction, ground -source heat pumps, and others; 

and 

¶ Energy efficiency reinvestment funds.  

This policy may be broad in focus, or it can focus on specific market segments. Complementary 

policies include appliance recycling  and pickup programs. Measures supporting this option 

might include consumer education, performance contracting, and energy end -use surveys. 

An IRP system should be used to maximize efficient and renewable energy generation. IRP (see 

option ESD-7) could support development and installation of these technologies and initiatives, 

if they meet the stated objectives of the IRP process. 

Related Policies/Programs in Place 

FEECA places emphasis on reducing the growth rates of weather-sensitive peak demand, 

reducing and controlling the growth rates of electricity consumption, and reducing the 

consumption of scarce resources such as petroleum fuels. The PSC has adopted rules requiring 

those electric utilities that are subject to FEECA to implement cost-effective DSM programs. 

Section 366.82(4), Florida Statutes, directs the commission to provide an annual report to the 

Legislature and the Governor with the DSM goals it has adopted under F EECA and the 

progress it has made toward meeting these goals. Section 553.975, Florida Statutes, requires the 

commission to prepare a biennial report on the savings derived from the efficiency standards 

for lighting equipment, showerheads, and refrigerator s enumerated in Section 553.963, Florida 

Statutes—the Energy Conservation Standards Act. 

Data included in the FRCC (Florida Reliability Coordinating Council) 2008 Regional Load and 

Resource Plan suggest that expected utility energy efficiency programs will  yield approximately 

230 to 300 additional GWh of electricity savings per year from 2009 through 2016, an increment 

of about 0.1 percent of total retail sales annually31. A presentation at a Florida Public Service 

                                                
31 FRCC 2008 Regional Load and Resource Plan, July, 2008, page 5. 
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Commission Workshop on Energy Efficiency In itiatives (November 29, 2007) by several officials 

of Florida utilities reported expected savings at similar , though slightly lower,  levels32. 

A quantitative estimate of the savings implied by existing and planned Utility DSM programs, 

based on data like those above, will be prepared as a “recent actions” contribution to GHG 

emissions reduction. It is expected that the emissions reductions shown by these programs will 

be on the order of one tenth of the emissions reductions indicated below for ESD-12. 

Type(s) of GHG Reductions 

CO2, CH4, and N2O. 

Estimated GHG Reductions and Costs or Cost Savings 

Table A-12-1.  

ESD-12. Demand-Side Management (DSM)/ 
Energy Efficiency Programs, Funds, or Goals 
for Electricity 2017 2025 Units 

GHG emission savings 13.02 21.82 MMtCO2e 

Residential 6.4 10.8 MMtCO2e 

Commercial 5.3 8.9 MMtCO2e 

Non-government 4.1 6.8 MMtCO2e 

Government 1.2 2.0 MMtCO2e 

Industrial 0.9 1.5 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  –$8,566 $million 

Cumulative emissions reductions (2009–2025)  201 MMtCO2e 

Cost-effectiveness  –$43 $/tCO2e 

ESD = energy supply and demand; GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide 
equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent. 

 

Data Sources: 

¶ Costs and potential of DSM programs  

○ ACEEE. June 2007. “Potential for Energy Efficiency and Renewable Energy to Meet 

Florida’s Growing Energy Demands.” 

¶ Costs and potential of DSM programs in other states 

○ GDS Associates, Inc. December 2006. “A Study of the Feasibili ty of Energy Efficiency as 

an Eligible Resource as Part of a Renewable Portfolio Standard for the State of North 

Carolina,” Report for the North Carolina Utilities Commission , available at: 

http://www.ncuc.commerce.state.nc.us/reps/NCRPSEnergyEfficiencyReport12-06.pdf 

                                                
32 John Masiello, Dennis Brandt, John Floyd, and Howard Bryant , “Summary of Utility  

DSM Efforts”.  MWh savings estimates are reported on Slide 15.   This presentation notes an average cost 

(presumably utility cost) per MWh saved of $9.5 for the Florida Utility programs in 2006.  Presentation available at  

www.psc.state.fl.us/utilities/electricgas/EnergyEfficiency/Masiello -DSM.ppt . 
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○ GDS Associates, Inc. 2007. “Electric Energy Efficiency: Potential Study for Central 

Electric Power Cooperative, Inc.: Final Report,” updated September 21, 2007, available 

at: www.ecsc.org/newsroom/EfficiencyStudy.ppt  

○ Forefront Economics, Inc., H. Gil Peach & Associates LLC, and PA Consulting Group. 

July 24, 2007. “Duke Energy Carolinas DSM Action Plan: South Carolina Draft Report .” 

¶ Experience in other states on cost of energy efficiency  

○ Prindle , B. 2007, “Energy Efficiency: The First Fuel in the Race for Clean and Secure 

Energy,” presentation at the National Action Plan for Energy Efficiency Southeast 

Energy Efficiency Workshop on September 28, 2007, available at: 

http://www.epa.gov/cleanenergy/documents/southeast -

meeting/prindle_new_napee_presentation_atlanta_9_28_07.pdf 

○ Kushler, M., D. York, and P. Wit te. April 2004. Five Years In: An Examination of the First 

Half-Decade of Public Benefits Energy Efficiency Policies, Washington, DC: American 

Council for an Energy Efficient Economy , available at: http://www.aceee.org/pubs/  

u041.htm 

○ Fry, G. “Massachusetts Electric Utility Energy Efficiency Database,” Massachusetts 

Department of Telecommunications and Energy, 2003 edition. (Not available online.)  

○ Heschong Mahone Group, Inc. June 2005. New York Energy $martSM Program Cost-

Effectiveness Assessment, prepared for New York State Energy Research and 

Development Authority , available at: http://www.nyserda.org/Energy_Infor mation/ 

ContractorReports/Cost-Effectiveness_Report_June05.pdf 

○ Western Governors’ Association (WGA ). 2006. “Energy Efficiency Task Force Report to 

the Clean and Diversified Energy Advisory Committee of the Western Governors ’ 

Association.” The Potential for More Efficient Electricity Use in the Western United States. 

Denver, CO: Western Governors’ Association, available at: 

http://www.westgov.org/wga/initiatives//%20Efficiency -full.pdf  

○ GDS Associates, Inc. December 2006. “A Study of the Feasibility of Energy Efficiency as 

an Eligible Resource as Part of a Renewable Portfolio Standard for the State of North 

Carolina,” Report for the North Carolina Utilities Commission , available at: 

http://www.ncuc.commerce.state.nc.us/reps/NCRPSEnergyEfficiencyReport12-06.pdf 

○ GDS Associates, Inc. 2007. “Electric Energy Efficiency: Potential Study for Central 

Electric Power Cooperative, Inc.: Final Report,” updated September 21, 2007. Available 

at: www.ecsc.org/newsroom/EfficiencyStudy.ppt  

○ Forefront Economics, Inc., H. Gil Peach & Associates LLC, and PA Consulting Group. 

July 24, 2007. “Duke Energy Carolinas DSM Action Plan: South Carolina Draft Report .” 
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Table A-12-2. Estimated cost of saved energy (CSE) from several sources 

State/Utility CSE ($/kWh) Program Year Source 

Western Utilities 0.025 1978–2004 WGA 2006
33

 

Northwest Energy 0.02 2006 Montana PSC Docket No.: D2005.5.88 
July 12, 2006

34
 

New York 0.03 2004 Heschong Mahone Group, Inc. 2005
35

  

Massachusetts IOUs 0.038 2002 Gene Fry 2003
36

 

California  0.03 N/A ACEEE 20004
37

 

Connecticut 0.023 N/A ACEEE 20004 

New Jersey 0.03 N/A ACEEE 20004 

Vermont 0.03 N/A ACEEE 20004 

North Carolina 0.029  GDS Associates, Inc. 2006 

CSE = cost of saved energy; $/kWh = dollar per kilowatt-hour; WGA = Western Governors’ Association; PSC = Public 
Service Commission; IOUs = investor-owned utilities; N/A = not applicable; ACEEE = American Council for an Energy 
Efficient Economy. 

 

Quantification Methods: 

Table A-12-3. Electricity sales in reference case and net sales under ESD-12 goals (GWh 
per year) 

Scenario 2010 2015 2020 2025 

Reference Case 240,043 261,153 284,118 309,104 

ESD-12 240,043 250,853 256,571 263,631 

ESD = energy supply and demand; GWh = gigawatt-hour. 

 

Key Assumptions: 

Cost of saved electricity: $30/MWh (ACEEE, June 2007). 

Avoided costs of electricity: $67/MWh (see Common Assumptions). 

                                                
33 Energy Efficiency Task Force Report to the Clean and Diversified Energy Advisory Committee of  the Western 

Governors' Association. January 2006. The Potential for More Efficient Electricity Use in the Western United States. 

Denver, CO: Western Governors' Association, available at: 

http://www.westgov.org/wga/initiatives/cdeac/Energy%20Efficiency -ful l.pdf   

34 Available at : http://www.psc.state.mt.us/eDocs/  

35 Heschong Mahone Group, Inc. June 2005. New York Energy $martSM Program Cost-Effectiveness Assessment, prepared 

for New York State Energy Research and Development Authority , available at: 

http://www.nyserda.org/Energy_Information/ContractorReports/Cost -Effectiveness_Report_June05.pdf 

36 Fry, G. “Massachusetts Electric Utility Energy Efficiency Database,” Massachusetts Department of 

Telecommunications and Energy, 2003 edition. (Not available online.) 

37 Kushler, M., D. York, and P. White . April 2004. Five Years In: An Examination of the First Half-Decade of Public Benefits 

Energy Efficiency Policies, Washington, DC: American Council for an Energy Efficient Economy , available at: 

http://www.aceee.org/pubs/u041.htm  
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Avoided GHG emissions for electricity: 0.58 MtCO2e/MWh in 2017, 0.41 MtCO2e/MWh in 2025 

(see Common Assumptions). 

Key Uncertainties 

Costs for energy efficiency programs are based on national or theoretical values rather than 

information from historical experiences of Florida utilities   In Florida  historically,  DSM has 

been focused on demand reduction rather than energy reductions so the Florida history is less 

relevant for this policy option.  

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-13a. Energy Efficiency in Existing Residential Buildings 

Policy Description 

In 2005 Florida’s population was just under 18 million with approximately 7.13 million 

households. With over 50% of electricity used in homes, focusing attention on energy efficiency 

improvements to the existing residential home sector has the potential to provide the greatest 

reduction in electricity usage and associated GHG emissions. Incentives should focus on 

existing residential  buildings . 

Policy Design 

Goals: Measures implemented with low -interest loans will reduce energy consumption in 

existing homes by a target percentage each year relative to consumption in the prior year  (with 

a baseline to be established against which actual performance would be measured). 

Quantification analysis below is based on energy efficiency measures being implemented 

starting with 1% of housing units per year in 2011 increasing to 4% of housing units per year in 

2015, with each unit reducing energy consumption by 39% on average. 

Timing: 10-year program from January 1, 2011, through 2020, with results tracked annually 

from 2011 through 2030. 

Parties Involved: Cities and counties; utilities; building contractors; remodelers; building 

designers; architects; engineers; retailers of energy-efficient products; m anufacturers of 

alternative building products; social service organizations, including clubs and religious 

organizations; FECC; DEP; and the Florida Department of Community Affairs (DCA).  

Other: Eligible technologies are to be determined. 

Implementation Mechanisms 

¶ Improving energy efficiency in low -income units can provide some of the most cost-

effective energy savings in the residential sector. Facilitating access to existing grants and 

providing new low - or zero-interest energy efficiency loans can be effective mechanisms 

through which to realize those savings. These low-interest loans can often be facilitated 

through traditional lending mechanisms, 38 as well as through specially designated funds. In 

a broader loan program, target loans toward areas that are compatible with desired low -

carbon land-use patterns. 

                                                
38 For instance, see the Nebraska Dollar Energy Saving Loans, through which the Nebraska State Energy Office 

purchases half of each energy efficiency loan at a 0% interest rate so that the total interest paid by the borrower is half 

the market rate. 
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¶ Encourage and reward alternative business models aimed at increasing efficiency in the 

marketplace. For example, the creation of Energy Service Companies (ESCO) in the 

residential retrofit arena should be promoted as a finance mechanism for home energy-

efficient retrofits.  

¶ Implement a net metering program modeled after the successful German solar experience. 

¶ Explo re incentives to induce owners and remodeling contractors to improve energy 

efficiency in existing residential buildings.  An initial action that can be taken as a way to 

“measure” gains in residential buildings would be to establish and maintain an energy 

consumption baseline by community or region for existing homes.  Meaningful benchmarks 

for community building performance could be established using that baseline.  In addition, 

residential owners and remodelers could use that community baseline to compare w ith their 

usage. 

On an individual home basis, utilities could be encouraged to establish and provide energy 

consumption histories for existing residences against which meaningful benchmarks for 

individual household s could be established. It may be possible to use the energy histories to 

link incentives to measured performance improvements, such as CO2 emissions avoided. 

¶ Make available history review services  and associated energy audits for individual 

household energy consumption to establish benchmarks for household CO2 emissions 

avoidance. 

¶ Design and offer incentives modeled on performance contracting with incentives linked to 

energy use reductions and associated CO2 emissions avoided. Incentives may be in the form 

of tax credits, DSM program support, “green mortgages,” and others. 

¶ Provide DSM incentives for compliance with improved design and construction 

certifications (such as the EPA’s ENERGY STAR appliance and product programs and other 

standards). Since these certifications do not guarantee actual performance at the meter, 

incentives may be linked to demonstrated performance over time ( e.g., as a rebate after one 

year of demonstrated performance), rather than when a certificate is awarded. 

¶ Develop w indstorm resistant features; indoor air quality standa rds; construction waste 

management; heating, ventilation, and air conditioning (HVAC); and lighting standards 

including energy efficiency and occupant health and safety to complement energy efficiency 

codes. 

¶ Maintain the Florida energy code to require upgr ades to building envelope components and 

energy using equipment efficiencies at cost-effective levels when major renovations and 

equipment replacement are undertaken.    

Related Policies/Programs in Place 

None cited.  
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Type(s) of GHG Reductions 

CO2, CH4, and N 2O. 

Estimated GHG Reductions and Costs or Cost Savings 

Table A-13a-1.  

ESD 13a. Energy Efficiency in Existing 
Residential Buildings  2017 2025 Units 

GHG emission savings 3.40 5.38 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  -$1,432 $million 

Cumulative emissions reductions (2009–2025)  50.4 MMtCO2e 

Cost-effectiveness  -$28 $/tCO2e 

ESD = energy supply and demand; GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide 
equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent. 

 

Data Sources: 

¶ Costs and potential of Demand Side Management (DSM) programs 

○ ACEEE. June 2007. “Potential for Energy Efficiency and Renewable Energy to meet 

Florida’s Growing Energy Demands.” 

○ Additional information provided by Florida Sol ar Energy Center (Philip Fairey). 

Quantification Methods: 

See Annex for components of calculations. 

Key Assumptions: 

Table A-13a-2. Key Assumptions 

Fraction of homes improved per year, 2011 1.00%  

Fraction of homes improved per year, 2015 4.00%  

End year of program 2020  

Average energy savings per housing unit per year, for improved units 4,359.14 kWh/year 

Weighted-average cost of saved electricity 78 $/MWh 

kWh = kilowatt-hour; MWh = megawatt-hour. 

Notes: Based on mix of costs and energy savings from packages defined in ACEEE 2007. 

Package 1—high-efficiency air conditioner (Seasonal Energy Efficiency Ratio 15 [SEER 15]), reduced leakage in 
ducts (0.1 to 0.03 in units of Qn out), ceiling insulation (R30), solar hot water, 50% fluorescent lighting replacement, 
programmable thermostat). 

Package 2—package 1 plus cool roof, ENERGY STAR refrigerator, ENERGY STAR ceiling fans, load reduction, 
window replacement (u = 0.39, SHGC = 0.4 vinyl), white walls). 
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¶ Avoided costs of electricity: are based on retail rates for commercial and industrial 

customers, (see Common Assumptions). Also see key uncertainties below for discussion on 

use of retail rates. 

¶ Avoided GHG emissions for electricity: 0.58 MtCO2e/MWh in 2017, 0.41 MtCO2e/MWh in 

2025 (see Common Assumptions). 

Key Uncertainties 

The quantitative analysis uses retail electricity rates as the basis for estimating the cost savings 

from this option. The resulting cost -effectiveness calculations represent the costs from the 

perspective of the end-user (commercial or indu strial customer that participate in the energy 

savings program). Costs and benefits from the perspective of other actors in Florida (for 

example from the utilities that now face lower customer demand and lower need for new 

generation or from non -participan ts who may face electricity rate increases) are excluded from 

this analysis. Analyzing the option using methods that include the other actors in Florida, such 

as through a total resource cost perspective, will yield different results for cost -effectiveness. 

 
Key Uncertainties 

None cited. 

Additional Benefits and Costs 

Affordability issue s should be addressed. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-14. Improved Building Codes for Energy Efficiency 

Policy Description 

Buildings are significant consumers of energy and other resources. Building energy codes can 

be an effective way to eliminate the least efficient energy approaches in new or renovated 

buildings. This policy sets a goal for reducing building energy consumption to be achieved by 

increasing standards for the minimum performance of new and substa ntially renovated 

commercial and residential buildings through the adoption and enforcement of building codes. 

Building  codes would be made more stringent via incorporation of aspects of advanced or next-

generation building designs and constr uction standards, such as sustainable design and green 

building standards . 

Policy Design 

Goals: HB 697 and HB 7135 call for the energy efficiency requirements of the Florida Energy 

Efficiency Code be incrementally scaled up to 50% higher than the 2007 Code by 2019. The goal 

of ESD-14 is to extend the time frame of HB 697 and HB 7135 beyond 2019 such that energy 

consumption per square foot of floor space is reduced by 100% from what it was in 2007. 

The quantitative analysis assumes that increase in code stringency continues at rate specified in 

HB 697, 50% improvement in 2019, followed by 60% improvement in 2022, and 70% in 2026. 

TWG members noted that calling for building codes to reach 100% reduction in energy 

consumption is equivalent to a 50% reduction in total building electricity demand since the 

building codes only reach about 50% of the electricity consumed in a building. A n alternative 

suggestion for wording is “extend the time frame and (potentially) activity coverage of HB 697 

and HB 7135 beyond 2019 and to additional end-uses of electricity such that total energy 

consumption per square foot of floor space is reduced by 50% from what i t was in 2007.” 

Timing: Operational in 2010. 

Parties Involved: FBC, DCA, and FECC. 

Other: None 

Implementation Mechanisms 

Potential elements of a building code policy include the following:  

¶ Require high-efficiency appliances in retrofits.  

¶ Train building code and other officials in energy code enforcement.  

¶ Include potential measures supporting this option such as consumer education, improved 

enforcement of building codes, training for builders and contractors, and development of a 
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clearinghouse for information on and to provide access to software tools to calculate the 

impact of energy efficiency and solar technologies on building energy performance.  

¶ Encourage home owners and home buyers to have a home energy rating performed on the 

home. 

¶ Require White roofs, rooftop gardens, and landscaping (including shade tree programs). 

¶ Provide  incentives for white roofs, rooftop gardens, and landscaping , which  can lower 

electricity demand.  High summer roof temperatures increase the need for more electricity 

for air conditioning, and they produc e black carbon (BC) from updrafts.  

¶ Promote installation of d uctwork and air handlers inside conditioned spaces to reduce the 

energy costs associated with conduction and leakage (approximately half of the energy 

demand in  Florida’s homes is for heating and cooling; air handlers are generally in garages 

or attic spaces; ductwork is uniformly in attic spaces and exposed to extremes in 

temperature). 

¶ Create an educational tool for builders that includes the costs and benefits of new and 

emerging cost-effective technologies for Florida-specific conditions. Such a tool could 

catalog the costs (including CO2) and benefits of less commonly used technologies and 

provide suggestions for innovation that result in  lower energy use and help a residence 

meet the energy code. Some example technologies are insulated concrete forms (which are 

also excellent in wind load situations), innovative ways to get ducts and air handler s inside 

conditioned space, designs to keep hot water plumbing central, heat rejection strategies like 

radiant barriers and low -E glass, and techniques to insulate the outside of concrete block 

homes. To develop the tool, consult innovative builders and building scientists (who have 

the numbers) to brainstorm new ways to  make residences in Florida more energy efficient 

and then develop a tool that would describe those technologies and provide information 

about energy savings (and their code impacts) and cost to implement the technologies. 

Include  these technologies in the energy code compliance computer program. 

¶ Identify all barriers to improved efficiency in existing homes and buildings, and implement 

government programs and policies to overcome these barriers. 

Related Policies/Programs in Place 

The Florida Legislature recently passed legislation that sets new energy efficiency standards for 

the building code. The 2008 Florida  Energy Bill HB 7135 directs the FBC to select the most recent 

International Energy Conservation Code (IECC) as a foundation code. HB 697 targets a 20% 

increase in building code energy efficiency standards from 2007 levels by 2010. Furthermore, 

HB 697 and HB 7135 call for the energy efficiency requirements of the Florida Energy Efficiency 

Code to be incrementally scaled up to 50% higher than requirements in the 2007 Code by 2019. 

There is a mandatory review of codes every 3 years to ensure that state and local building codes 

relating to energy efficiency requirements are always as strict as the more stringent of the IECC 

or American Society of Heating, Refrigerating and Air -Conditioning Engineers ( ASHRAE) 

standards. 
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Prior to implementing the goals established in the Florida Energy Efficiency Code for Building 

Construction, the Florida Building Commission (FBC) should adopt by rule and implement a 

cost-effectiveness test for proposed increases in energy efficiency. This test shall measure cost-

effectiveness and ensure that energy efficiency increases result in a positive net financial impact. 

Florida Building  Energy Rating System (BERS) 

Florida Building Co de, Building, Chapter 13, and Florida Building Code, Residential, Chapter 

11. 

Type(s) of GHG Reductions 

CO2, CH4, and N2O. 

Estimated GHG Reductions and Costs or Cost Savings 

Table A-14-1. Savings from Recent Actions  

Recent Actions—Energy Efficiency Standards 
for Building Codes 2017 2025 Units 

GHG emission savings 8.00 15.41 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  -$4,082 $million 

Cumulative emissions reductions (2009–2025)  136.5 MMtCO2e 

Cost-effectiveness  -$30 $/tCO2e 

GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton 
of carbon dioxide equivalent. 

Table A-14-2. Savings from Additional Actions 

ESD-14. Improved Building Codes for Energy 
Efficiency 2017 2025 Units 

GHG emission savings 0.00 4.88 MMtCO2e 

Cumulative net costs (present value) (2009–2025)  -$265 $million 

Cumulative emissions reductions (2009–2025)  9.9 MMtCO2e 

Cost-effectiveness  -$27 $/tCO2e 

ESD = energy supply and demand; GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide 
equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent. 

 

Data Sources: 

¶ Florida Executive Order 07-127, Establishing Immediate Actions to Reduce Greenhouse Gas 

Emissions Within Florida . 

¶ Florida HB 697, available at: (http://www.myfloridahouse.gov/Sections/Bills/

billsdetail.aspx?BillId=38094&SessionIndex=-1&SessionId=57&BillText=&BillNumber=

697&BillSponsorIndex= 0&BillListIndex=    0&BillStatuteText=&BillTypeIndex=0&BillReferredI

ndex=0&HouseChamber=H&BillSearchIndex=0) 
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¶ HB 7135. 

¶ ACEEE. June 2007. “Potential for Energy Efficiency and Renewable Energy to Meet Florida’s 

Growing Energy Demands .” 

¶ Fairey, P., and J. Sonne. May 15, 2007. “Effectiveness of Florida’s Residential Energy Code: 

1979–2007,” submitted  to the Florida D CA. 

Quantification Methods: 

See Annex for components of calculations. For recent actions, it was assumed that codes would 

be fully implemented by January 1 of following year.  ESD-14 is modeled as 60% improvement 

in 2023, and 70% in 2026. 

Key Assumptions: 

Table A-14-3 shows assumptions as to changes in the cost of electricity savings over time 

through this option.  

Table A-14-3. Cost of electricity savings 

Year Residential Commercial Units 

2009 $60.0 $66.6 $/MWh 

2011 $61.8 $66.6 $/MWh 

2014 $65.4 $66.6 $/MWh 

2017 $68.8 $66.6 $/MWh 

2020 $72.3 $66.6 $/MWh 

2023 $75.7 $66.6 $/MWh 

2026 $79.2 $66.6 $/MWh 

MWh = megawatt-hour. 

Note: Cost increases each year for residential are based on increasing code stringency. A similar trend in costs is still 
to be estimated for commercial-sector improvements. 

 

¶ Electricity savings are based on code stringency in goals. 

¶ Avoided costs of electricity: are based on retail rates for commercial and industrial 

customers, (see Common Assumptions). Also see key uncertainties below for discussion on 

use of retail rates. 

¶ Avoided GHG emissions for electricity: 0.58 MtCO2e/MWh in 2017, 0.41 MtCO2e/MWh in 

2025 (see Common Assumptions). 

Key Uncertainties 

The quantitative analysis uses retail electricity rates as the basis for estimating the cost savings 

from this option. The resulting cost -effectiveness calculations represent the costs from the 

perspective of the end-user (commercial or industrial customer that participate in the energy 

savings program). Costs and benefits from the perspective of other actors in Florida (for 
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example from the utilities that now face lower customer demand and lower need for new 

generation or from non -participants who may face electricity rate increases) are excluded from 

this analysis. Analyzin g the option using methods that include the other actors in Florida, such 

as through a total resource cost perspective, will yield different results for cost -effectiveness. 
 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-15. Training and Education for Building Operators and 
Community Association Managers 

Policy Description 

Energy Management Training/Training of Building Operators. Energy Management Training 

provides administrative and technical training for energy managers, school officials, building 

operators, and others responsible for energy-efficient facility operation. This policy could 

include 

¶ Training commercial buildin g energy managers, for example, by making use of the building 

operator training and certification program developed in the Pacific Northwest;  

¶ Training industrial energy and facility managers in techniques for improving the efficiency 

of their steam, process heat, pumping, compressed air, motors, and other systems, perhaps 

dovetailing with the US DOE in this area; and  

¶ Creation of a credentialing program for certification o f “green” energy managers that 

requires both training  and examinations to qualify.  

Policy Design 

Goals: Not quantifiable.  

Timing: Programs in place by the end of 2010. 

Parties Involved: Energy managers, school officials, building operations, community colleges, 

universities,  and the Florida Department of Education (DOE) . 

Other: None 

Implementation Mechanisms 

None cited 

Related Policies/Programs in Place 

None cited 

Type(s) of GHG Reductions 

CO2, CH4, and N2O. 

Estimated GHG Reductions and Costs or Cost Savings 

Not quantified 

Data Sources: Not applicable  
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Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-17. Consumer Education Programs 

Policy Description 

In many cases, the ultimate effectiveness of emissions reduction activities depends on providing 

information and education to consumers regarding the energy and GHG emissions implications 

of their  choices. Public education and outreach is vital to fostering a broad awareness of climate 

change issues and effects (including co-benefits, such as clean air and public health) among the 

state’s citizens. Such awareness is necessary to engage citizens in actions to reduce GHG 

emissions in their personal and professional lives. Public education and outreach efforts should 

integrate with and build on existing outreach efforts involving climate change and related 

issues in the state. Ultimately, public education and outreach will be  the foundation for the 

long-term success of all of the mitigation actions proposed by the Florida Action Team, as well 

as those that may evolve in the future. 

¶ Institute mandatory labeling programs for time -of-sale (TOS) energy use for all consumer 

product s, devices, and systems (including all buildings) that can be evaluated by either 

testing or computer simulation , and educate consumers on the use and implications of these 

labels. 

¶ Create a public inquiry “information center” where those who are interested can obtain 

factual answers (vetted by experts in the field) to common energy -efficiency and GHG 

questions. 

¶ Provide public education materials and energy information collateral that can be used at 

local levels by minimally trained speakers. 

¶ Create an awards program that recognizes businesses and individuals who exhibit 

exemplary behavior or performance with respect to local energy and climate public  

education program s or in local GHG or energy use reduction programs.  

¶ Provide state-sponsored Public Service Announcement (PSA) programs. 

Policy Design 

Goals: Not quantified . Goals for consumer education are quantifiable, and have been quantified 

by some utilities. Such quantification was not carried for this process, due to limited resources.  

Timing: Begin outreach programs in 2010. 

Parties Involved: FECC, consumers, retailers, manufacturers, K-12 public schools, community 

colleges, universities, and the Florida DOE. 

Other: None 
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Implementation Mechanisms 

None 

Related Policies/Programs in Place 

A statewide campaign plan on energy efficiency that incorporates radio, television, and the 

Internet was drafted and passed on to the Governor’s Office. 

Type(s) of GHG Reductions 

CO2, CH4, and N2O. 

Estimated GHG Reductions and Costs or Cost Savings 

Not quantified. The Action Team expects that Consumer Education Programs will yield net 

economic benefits.  

Data Sources: Not applicable  

Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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ESD-23. Decoupling 

Policy Description 

Traditional regulatory frameworks tie a utility ’s recovery of fixed costs of providing  service 

(e.g., infrastructure costs) to the quantity of energy sold.  Thus, there is a perverse incentive for 

utilities to increase sales in order to boost revenues and minimize investments in energy 

efficiency (which will simply lead to lower than anticip ated sales). This option includes the 

implementation of cost recovery rules that “decouple” the level of utility sales from net 

revenues earned by IOUs. 

Implement rate structures and utility cost -recovery rules that decouple the level of gas and 

electric utility sales from the net revenues earned by utilities.  Decoupling  should be geared 

exclusively to removing barriers to utility investment in programs to increase their customers ’ 

energy efficiency and reduce customer loads. Decoupling mechanisms should be carefully 

designed in order to avoid, as much as possible, adverse economic impacts on ratepayers so 

that factors other than energy efficiency investments (e.g., economic downturns) do not 

adversely affect rates, and to ensure that the decoupling mechanism is fair to consumers and 

shareholders. 

Policy Design 

Goals: Not quantifiable; the resulting declines in energy use will be tied more directly to utility 

DSM programs (ESD-12 and ESD-22) that should be more successful because of decoupling.  

Timing: New regulatory framework in place by January 1, 2010. 

Parties Involved: Florida utilities and the PSC. 

Other: None 

Implementation Mechanisms 

The PSC has been tasked by HB 7135 to analyze utility revenue decoupling and provide a 

recommendation and report to the Governor, President of the Senate and Speaker of the House 

of Representatives by January 1, 2009 

Related Policies/Programs in Place 

During the 2008 legislative session, the Legislature passed and Governor Crist signed HB 7135, 

which  ordered the PSC to analyze utility revenue decoupling and provide a report and 

recommendation to the Governor, the President of the Senate, and the Speaker of the House of 

Representatives by January 1, 2009. The PSC will begin holding workshops on this in early 

August  2008. 

http://www.climatestrategies.us/


 Appendix A – ESD, 10-15-08 

 A-64 2008 Center for Climate Strategies 
Appendix A  www.climatestrategies.us  

Type(s) of GHG Reductions 

CO2, CH4, and N2O 

Estimated GHG Reductions and Costs or Cost Savings 

Not quantified 

Data Sources: Not applicable  

Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Approved  

Level of Group Support 

Unanimous consent   

Barriers to Consensus 

None 
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Tier 2 Options 

The Action Team noted the importance of all options but the focus for analysis, and  subsequent 

recommendations, was on Tier 1 options. The information that follows describes the proposed 

Tied 2 options as developed by the ESD TWG, but the information was not reviewed by the 

Action Team.  

ESD-1. Technology Research & Development (R&D) With 
Commercial Opportunities 

Policy Description 

The State of Florida is committed to a leadership role in commercializing new energy 

technologies to reduce the state’s carbon footprint and to reap  benefits for the state’s economy. 

Toward these ends, public and private funding will be mobilized and targeted to support 

research and development (R&D) of emerging energy technologies. This policy should be seen 

as enabling and supporting other energy supply and demand (ESD) policies and should target 

supply - and demand-side opportunities.  

R&D funding can be targeted toward a particular technology or group of technologies as part of 

a state initiative to build an industry around that technology in the state and to set the stage for 

use of the technology in the state. For example, an agency could be established to develop and 

deploy energy storage technologies. 

R&D funding c an be made available to any renewable energy or other advanced technology 

through an open bidding procedure (i.e., driven by bids received rather than by a focused 

strategy to develop a particular technology). Funding can also be given for demonstration 

projects to help commercialize technologies that have already been developed but are not yet in 

widespread use. This funding will eventually lead to  commercialization of reasonable cost 

generation technologies with low or zero greenhouse gas (GHG) emissions. Finally, funding c an 

be targeted to increase collaboration among existing institutions in the state for R&D.  

Policy Design 

Goals: Achieve 15% emissions reductions from investments in clean and renewable 

technologies. Establish scenarios for near and long-term technologies and determine which 

technologies are eligible under each of these categories. Intended to be additive. 

Timing: 5% reduction achieved by 2015, 10% by 2020, 15% by 2025. 

Parties Involved: Universities, private sector, state agencies, and local governments. 

Other: Technologies utilizing tidal, w ave, ocean energy, wind, solar and energy and biofuels are 

eligible, among others to be identified.  
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As for longer -term technologies, those that require significant cost developments include carbon 

capture and storage (e.g., in deep saline aquifers or coal seams) for fossil fuel facilities, large-

scale infrastructure for base-load renewable energy, and technologies that can transform 

intermittent renewables into base-load generation (e.g., batteries, hydrogen, and compressed air 

storage).  Some of the technologies noted in “other”, above, including generation of electricity 

from ocean energy (which would tap the Gulf Stream off Florida’s coast), have considerable 

potential, but likewise will require a significant research and development effort to overcome 

technical and economic obstacles to deployment. 

Implementation Mechanisms 

Given the magnitude  of the task, an Apollo -like research program to create and field-test such 

technologies that are or have high potential to become commercially viable is needed. Presently, 

such funding is not a significant portion of a rate -regulated utilit y’s budget or the budgets of 

federal and state government agencies. However, even a small fee per kilowatt-hour (kWh) of 

electricity could generate significant funding, but funding is only half the equation, and 

strategies to use such funds to implement a focused program to commercialize generation 

technologies with low or zero GHG emissions must also be developed. 

¶ Establish an agency or program t o support strategic development and deploy ment of new 

renewable energy technologies. 

¶ Establish funding mechanisms, for example, a small fee per kWh of electricity. 

¶ Identify mechanisms to encourage private capital investment.  

¶ Establish parameters for eligible projects (e.g., 25% or 50% of project financing). 

¶ Link with local government efforts (note existing relationships with biote chnology firms as 

an example). 

¶ Evaluate and update funding and financing mechanisms at regular intervals.  

Related Policies/Programs in Place 

Since 2006, Florida has provided financial incentives through sales tax deductions, tax credits, 

and a robust grant program that has funded renewable technologies such as wind, solar, and 

bioenergy. Further building on this initiative, HB 7135 (House Bill 7135) pushed R&D to a new 

level with the creation of the Florida Energy Systems Consortium (FESC). This consortium 

comprises numerous Florida universities that research a variety of renewable technologies, 

including cellulosic ethanol, solar energy, and ocean energy. This consortium received $50 

million to advanced renewable technologies. In addition, Florida universit ies and state 

government enjoy many partnerships with private industries. The programs below total $84 

million:  

¶ Solar rebate program ($5 million), 

¶ Sales tax deductions for hydrogen and biofuels ($3 million),  
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¶ Corporate investment tax credits for hydrogen an d biofuels ($11 million),  

¶ Renewable energy and efficiency grant program ($7 million),  

¶ Farm-to-Fuel ($8 million), and 

¶ FESC ($50 million). 

The Florida Legislature has recently provided additional funding for research and development 

on a range of renewable energy options, including the generation of electricity from ocean 

energy. 

Type(s) of GHG Reductions 

CO2, N2O, CH4, possibly SF6 and HFCs 

Estimated GHG Reductions and Costs or Cost Savings 

Tier 2 options were not quantified 

Data Sources: Not applicable  

Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

ESD-1 creates co-benefits in the areas of economic development and fu el diversity.  

In the past year, over 4,000 megawatts (MW) of coal have been removed from Florida’s fuel 

forecast and will likely be replaced largely by natural gas.  Florida is already top -heavy in terms 

of its use of natural gas to supply electricity. Florida’s long-term strategy may require a large 

increase of nuclear generation. However, due to the lead time of permitting and construction, 

Florida can diversify its fuel portfolio more quickly through implementation of renewable 

generation. 

The issue of job creation in clean energy industries is of great interest to states. Although 

numerical estimates vary, clean energy may create significantly more jobs than fossil energy per 

dollar invested. In a 2001 study, the Renewable Energy Policy Project (REPP) calculated that 

wind and solar energy produce 40% more jobs per dollar than coal. A 2004 study by the 

Renewable and Appropriate Energy  Laboratory (RAEL) found that investment  in renewable 

energy created three to five times as many jobs as the same investment in fossil-fuel energy 

systems (http://www.nga.org/Files/pdf/ 0807ENERGYRD.PDF) 
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Feasibility Issues 

None cited. 

Status of Group Approval 

Tier 2 options were not reviewed for approval by the Action Team.  

Level of Group Support 

Not applicable  

Barriers to Consensus 

Not applicable  
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ESD-4. Electricity Transmission and Distribution Improvements 

Policy Description 

Measures to improve transmission systems to reduce bottlenecks and enhance throughput may 

be required to satisfy long-term electricity demands  and improve the energy efficiency of 

operations system-wide. Opportunitie s may exist to substantially  increase transmission-line 

carrying capacity through the implementation of n ew construction and retrofit activities on the 

transmission grid , including incorporating advanced composite -conductor technologies, 

capacitance technologies, and grid management software. 

To increase efficiency, new generation must be closer to load. Siting new transmission lines can 

be a difficult process given their cost and their local impact on the environment, and on the use, 

enjoyment, and value of property. Policy measures in support of this option could provide 

incentives to utilities to upgrade transmission systems and reduce barriers to siting of new 

transmission lines. It should also consider the incorporation of demand response systems and 

smart grid technologies. 

Policy Design 

Goals: Reduce system-wide losses from transmission, generation, and distribution by an 

average of 5% of total energy delivered across Florida by 2018. 

Timing: Phase in beginning in 2011, with the goal achieved by 2018. 

Parties Involved: FECC, Florida Department of Environmental Protection (DEP), Florida Public 

Regulatory Commission (PRC), and possibly Florida Reliability Coordinating Council (FRCC).  

Other: Coverage of renewable energy sources. 

Implementation Mechanisms 

There are several energy efficiency measures that can be implemented to reduce the 

transmission and distribution line losses of electricity.  Utilities use a variety of components 

throughout the transmission and distribution system to manage losses. Increasing the efficiency 

of these components can further reduce losses and associated GHG emissions. For example, the 

State of Vermont offers a rebate to encourage the installation of energy-efficient transformers.  

Regulations, incentives, and support programs can be applied to achieve greater efficiency of 

transmission and distribution system components . 

¶ Create incentive program to encourage capital investments. 

¶ An IRP system should be used to maximize efficient and renewable energy generation. IRP 

(see option ESD-7) could support development and installation of these technologies, if they 

meet the stated objectives of the IRP process. 
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Related Policies/Programs in Place 

The PSC places emphasis on reducing the growth rates of weather-sensitive peak demand, 

reducing and controlling the growth rates of electricity consumption, and reducing the 

consumption of scarce resources such as petroleum fuels. The PSC has adopted rules requiring 

those electric utilities that are subject to Florida Energy Efficiency and Conservation Act 

(FEECA) to implement demand -side management (DSM) programs that are cost-effective. 

Section 366.82(4), Florida Statutes, directs the commission to provide an annual report to the 

Legislature and the Governor with the DSM goals it has adopted under FEECA and the 

progress toward meeting these goals. 

HB 7135 (2008) made major revisions to FEECA. Utilities subject to the PSC’s rate-making 

jurisdiction may receive incentives for additional efficiencies to generating facilities, 

transmission, and DSM programs. For example, an investor-owned utility (IOU) m ay receive up 

to 50 basis points return on its investment if that utility offsets 20% or more of its new loa d 

growth through efficiencies. These efficiencies apply to the supply side and the demand side of 

the equation. Further, the new legislation streamlines the siting of transmission associated with 

nuclear generation by allowing access to Florida Department of Transportation (FDOT) right -of-

ways and state lands. In addition, utilities can receive advan ced cost recovery for transmission 

lines directly associated with a nuclear facility or relocation of transmission as a result of a new 

nuclear facility.  

Type(s) of GHG Reductions 

CO2, CH4, and N2O and possible SF6 

Estimated GHG Reductions and Costs or Cost Savings 

Tier 2 options were not quantified  

Data Sources: Not applicable  

Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 
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Status of Group Approval 

Tier 2 options were not reviewed for approval by the Action Team.  

Level of Group Support 

Not applicable  

Barriers to Consensus 

Not applicable  
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ESD-13b. Incentives for New Residential Buildings and Master Planned 
Communities Achieving High-Energy Performance Standards 

Policy Description 

Provide incentives to induce building contractors to improve resource and energy efficiency  in 

new residential buildings and master planned residential communities. This option is focused 

on encouraging developers and builders to significantly exceed building code requirements and 

incorporate high -energy performance considerations in community design.  

Over the last decade more than one million new homes were built in Florida.  The majority were 

in master planned community developments, which are uniquely well equipped to integrate 

energy efficiency into community designs and housing standards.  Master planned community 

developments also strongly influence ongoing community operations and standards through 

their or ganizational design of Home Owner Associations (HOA), or Community Development 

Districts, and through explicit language in recorded Conditions, Covenants, and Restrictions 

(CC&R). 

Policy Design 

Goals: Energy efficiency in a yet-to-be-determined fraction  of new homes and planned 

communities will be 10% higher than that required by building code s by 2015. 

Timing: For new homes, ramp up efficiency improvements above code, beginning with 2% in 

2010 (21% more stringent than the 2007 Florida Building Code*) to 10 % in 2015 (37% more 

stringent than the 2007 FBC*39). 

Parties Involved: Building contractors, building designers, architects, engineers, developers, 

retailers of energy-efficient products, m anufacturers of alternative building products, u tilities to 

adminis ter benchmark program  for CO2 emissions avoidance, and the FECC. 

Other: None 

Implementation Mechanisms 

¶ Provide incentives modeled on performance contracting with incentives linked to CO 2 

emissions avoided. Incentives can be in the form of tax credits, DSM program support, 

green mortgages, and others. 

¶ Establish minimum performance standards (e.g., all homes shall be ENERGY STAR–

qualified) that affect thousands of homes and strongly influence local standards of product 

performance and tradecraft. 

                                                
39 See ESD-14, Policy Design. 
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¶ Provide incentives to induce developers to improve resource and energy efficiency in new 

master planned residential communities. Establish and maintain “local” energy 

consumption baselines for newly built houses against which meaningful benchmarks for 

building perform ance can be established. Use energy tracking to link incentives to measured 

performance in terms of CO2 emissions avoided. Establish protocols that warrant and allow 

for the sale of CO2 emissions avoided. 

¶ Provide incentives modeled on performance contracti ng that are linked to CO 2 emissions 

avoided. Incentives linked to explicit requirements in the community ’s legally recorded 

organizational documents can be in the form of faster permitting, density bonuses, tax 

credits, community -scale DSM program support, green mortgages, and others. 

¶ Provide incentives for required compliance with improved community design and 

construction certifications, such as USGBC’s Leadership in Energy and Environmental 

Design Green Building Rating System™ for Neighborhood Development (LEED-ND), FGBC 

Green Development Standard, Audubon International ’s Gold Signature program, and 

others. Since these certifications do not guarantee actual performance at the meter, 

incentives should be partially linked to demonstrated performance over time (e.g. as a 

rebate after a year of demonstrated performance), rather than when a certificate is awarded. 

Furthermore, the value of certifications should be judged against meaningful benchmarks 

based on community consumption standards developed for similar classes of homes. 

¶ Support local government initiatives to provide incentives for green building.  

¶ Update and integrate the Florida Building Energy Rating System into national programs, 

and coordinate with the Florida Building Code.  

Related Policies/Programs in Place 

Prior to implementing the goals established in the Florida Energy Efficiency Code for Building 

Construction, the Florida Building Commission (FBC) is required by HB 7135 to adopt by ru le 

and implement a cost-effectiveness test for proposed increases in energy efficiency. This test 

shall measure cost-effectiveness and ensure that energy efficiency increases result in a positive 

net financial impact.  

Florida Building Energy Rating System (BERS) 

Florida Building Code, Building, Chapter 13, and Florida Building Code, Residential, Chapter 

11. 

Type(s) of GHG Reductions 

CO2, CH4, and N2O. 

Estimated GHG Reductions and Costs or Cost Savings 

Tier 2 options were not quantified 

Data Sources: Not app licable 
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Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Tier 2 options were not reviewed for approval by the Action Team. 

Level of Group Support 

Not applicable  

Barriers to Consensus 

Not applicable  
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ESD-16. More Stringent Appliance/Equipment Efficiency Standards 

Policy Description 

Appliance efficiency standards reduce the market cost of energy efficiency improv ements by 

incorporating technological advances into base appliance models, thereby creating economies of 

scale. Appliance efficiency standards can be implemented at the state level for appliances not 

covered by federal standards, or standards can be jointly developed by multiple states.  

Electrical appliances span all sectors and may include refrigerators, freezers, dishwashers, 

stoves, ovens, clothes washers and dryers, room air conditioners, and pool heaters. 

Policy Design 

Goals: In the residential sector, reduce the energy used by appliances by an additional 1.0% 

every year (relative to consumption in the prior year) from 2010 through 2030. In the 

commercial and industrial sectors, reduce the energy used by appliances by an additional 0.5% 

every year (relative to consumption in the prior year) from 2010 through 2030.  

Timing: Standards effective January 1, 2010. 

Parties Involved: State government agencies, including the Department of Community Affairs 

(Florida Building Codes and Standards), the Florida Energy and Climate Commission (FECC), 

the Department of Environmental Protection (DEP), the Office of Trade, Tourism, and Economic 

Development (OTTED), Enterprise Florida, Workforce Florida, Inc, the Department of Revenue 

(DOR), the Florida Dept. of Community A ffairs (553.951, F.S., Energy Conservation Standards) 

and the Florida Building Commission (Exec. Order 07 -127), also appliance manufacturers and 

appliance/equipment industry representatives . 

Other: None 

Implementation Mechanisms 

To ensure that appliances purchased in Florida maximize the cost-effective potential for energy 

efficiency and minimize GHG emissions, the following policy pre scriptions should be 

considered: 

¶ Improve appliance standards for appliances not regulated by federal standards.  

¶ Lobby for mo re stringent appliance standards at the federal level. Require the preferential 

procurement of ENERGY STAR products if available (e.g., equipment, appliance, or 

technology) if state funds are involved (e.g., state purchasing contracts, state grants, or 

loans). 

¶ Provide exemptions from Florida state sales tax, whether temporary or permanent, for 

ENERGY STAR-certified products.  
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¶ Establish and enforce higher than federal- and state-level appliance and equipment 

standards (or standards for devices not covered by federal standards). 

¶ Join with other states in adopting higher standards.  

¶ Require high-efficiency appliances in new construction and retrofits.  

¶ Require uniform labeling standards for appliances . 

¶ Set state minimum efficiency standards for appliances not covered by federal standards, as 

recommended by Appliance Standards Awareness Program (ASAP),40 by 2010. 

¶ Double the market penetration of ENERGY STAR appliances in purchases made in the 

residential, commercial, and industrial sectors, where applicable, up to 100%, by 2015. 

Consumer education is a potential supporting measure for this option.  

Related Policies/Programs in Place 

None cited. 

Type(s) of GHG Reductions 

CO2, CH4, and N2O. 

Estimated GHG Reductions and Costs or Cost Savings 

Tier 2 options were not quantified 

Data Sources: Not applicable  

Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

                                                
40 See http://www.standardsasap.org/documents/a062_sc.pdf . The analysis recommends standards for the following 

products: bottle -type water dispensers, commercial boilers, commercial hot-food-holding container s, compact audio 

products, DVD players and recorders, liquid immersion distribution transformers, medium -voltage dry -type 

distribution transformers, metal halide lamp fixtures, pool heaters, portable electric spas, residential furnaces and  

boilers, residential pool pumps, single -voltage external AC-to-DC power supplies, state-regulated incandescent 

reflector lamps, and walk -in refrigerators and freezers.  

http://www.climatestrategies.us/
http://www.standardsasap.org/documents/a062_sc.pdf


 Appendix A – ESD, 10-15-08 

 A-77 2008 Center for Climate Strategies 
Appendix A  www.climatestrategies.us  

Feasibility Issues 

None cited. 

Status of Group Approval 

Tier 2 options were not reviewed for approval by the Action Team.  

Level of Group Support 

Not applicable  

Barriers to Consensus 

Not applicable  
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ESD-18. Incentives to Promote Implementation of Customer-Sited 
Renewable Energy Systems 

Policy Description 

Distributed electricity generat ion sited at residences, commercial, and industrial facilities, and 

powered by renewable energy sources (typically solar, but also wind, small hydroelectric power 

sources, or fuels derived from waste biomass) displaces fossil-fueled generation and avoids 

electricity transmission and distribution losses, thus reducing GHG emissions. This policy can 

also encourage consumers to switch from using fossil fuels to using renewable fuels in 

applications such as water, process, and space heating and to provide new energy services 

using fuels that produce low or no GHG emissions.  

Policy Design 

Goals: 200,000 MWh of customer-sited renewable energy systems added by 2021. 

Timing: 20,000 MWh41 added every year from 2012 through 2021, for a cumulative amount by 

the end of 2021 of 200,000 MWh. 

Parties Involved: All power producers operating qualifying renewable facilities  at residences 

and commercial and industrial facilities  in Florida and the FECC. 

Other: None cited. 

Implementation Mechanisms 

Increasing the use of distribut ed renewable energy applications in homes, businesses, and 

institutions in Florida can be achieved through a combination of regulatory changes and  

financial incentives to overcome barriers posed by high up -front costs and other aspects of 

distributed renew able energy systems, in order to promote stronger market for Florida.  

Potential elements of this option include  

¶ Programs targeted at specific customer sectors (residential, commercial, and industrial), or 

specific markets within sectors. 

¶ Tax credits and utility or other incentives to lower the first cost of distributed energy 

systems to users. 

¶ Rewarding innovative financing mechanisms and business models dedicated to fostering 

the growth of renewable energy implementation.  

                                                
41 20,000 MWh is 5.4 MW using a capacity factor of 42%, which is based on the simple average of 30% for wind, 20% 

for solar PV, 37% for solar thermal, and 80% for biomass gasification and municipal solid waste. Geothermal is not 

included due to the lack of geothermal potential in Florida.  
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¶ Provision of subsidies to renewable energy generators at $0.005/kWh for each kWh of 

electricity generated from a qualifying renewable facility.  

¶ Training and certification of installers and contractors.  

¶ German-style net metering and other pricing arrangements.  Allow third -party systems for 

renewable power production that are located on user facilities to be eligible for net 

metering. 

¶ Creation of i nterconnection standards. 

¶ Creation and support of markets for biomass fuels.  

Examples of customer-sited renewable energy systems include 

¶ Solar roofs, such as roofing materials with built -in solar photovoltaic ( PV) cells, or solar PV 

panels erected on roofs. 

¶ Solar water heating and solar space heating systems. 

¶ Wind power systems, particularly for rural areas.  

¶ Generation, space, or water heating systems fueled by waste biomass. 

IRP (see option ESD-7) could support development and installation of these technologies, if 

they meet the stated objectives of the IRP process. 

Related Policies/Programs in Place 

FECC oversees Florida’s renewable energy grant pro gram, which has resulted in a 1-MW solar 

system that is the largest in the Southeast, among other projects. In addition, the FECC 

administers a solar rebate program ($5 million).  This program provides $500 per residential 

solar hot-water heater, and $4 per watt for PV (up to a cap of $20,000 for residences and 

$100,000 for commercial establishments). Rebates are released on a first-come, first-served basis. 

As discussed above, the PSC recently approved tariffs to expedite interconnection for its net 

metering program.  Various utilities provide rebates for solar applications as well as geothermal 

pumps and cool roofs, among others. For more information see: 

http://www.dsireusa.org/library/includes/ map2.cfm?CurrentPageID=1&State= FL&RE=1&EE=1 

Type(s) of GHG Reductions 

CO2, CH4, and N2O 

Estimated GHG Reductions and Costs or Cost Savings 

Tier 2 options were not quantified 

Data Sources: Not applicable  

Quantification Methods: Not applicable  
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Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Tier 2 options were not reviewed for approval by the Action Team.  

Level of Group Support 

Not applicable  

Barriers to Consensus 

Not applicable  
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ESD-21. Rate Structures and Technologies to Promote Reduced 
Greenhouse Gas (GHG) Emissions 

Policy Description 

Option 1—TOU rates typically price electricity higher at times of great er power demand and 

thus better reflect the actual cost of generation. TOU rates may or may not have a significant 

impact on total GHG emissions, but they do affect on-peak power demand and thus both the 

need for peaking capacity and fuel for peaking plant s. Consider pilot programs with real -time 

pricing that are coupled with “smart-grid” concepts and strategies, including plug-in hybrid 

vehicle management. 

Option 2—Tiered (increasing block) rates for electricity and natural gas use provide affordable  

rates for base usage for consumers but rise with increasing consumption, thus providing a built -

in rate incentive for energy conservation and energy efficiency.  

Policy Design 

Goals: Not  established as part of this process. 

Timing: New rate structure  will begin on January 1, 2010. 

Implementing Parties: All Florida utilities , utility customers, and the PSC. 

Other: None cited. 

Implementation Mechanisms 

IRP (see option ESD-7) could support development and installation of these rate structures and 

technologies, if they meet the stated objectives of the IRP process. 

Related Policies/Programs in Place 

According to the PSC, all the investor-owned utilities (FPL, PEF, TECO Energy, Gulf Power, 

and Florida public utilities) offer TOU rates.  Most of these offerings are for the commercial 

sector, but FPL, PEF, and Gulf Power have tiered rate structures for the residential sector as 

well . 

Type(s) of GHG Reductions 

CO2, CH4, and N2O 

Estimated GHG Reductions and Costs or Cost Savings 

Tier 2 options were not quantified 

Data Sources: Not applicable  
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Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 

Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Tier 2 options were not reviewed for ap proval by the Action Team.  

Level of Group Support 

Not applicable  

Barriers to Consensus 

Not applicable  
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ESD-22. Demand-Side Management (DSM)/Energy Efficiency Programs, 

Funds, or Goals for Natural Gas 

Policy Description 

This option has most of the same attributes and options for design elements and 

implementation as ESD-12, but it focuses on increasing investment in DSM programs related to 

the use of natural gas, propane or liquefied petroleum gas (LPG), and fuel oil through programs 

run by utilities or other s, energy efficiency funds, and energy efficiency goals. 

Policy Design 

Goals: In each sector—residential, commercial, and industrial —reduce the consumption of 

natural gas, relative to consumption in the prior year, by 1.0% per year through 2012, then by 

1.5% per year through 2015, and then 2.0% per year thereafter through 2030. 

Timing: 2010 is the first year of compliance. 

Parties Involved: All natural gas utilities (public and private), regulators, and customers (all 

sectors). 

Other: none citied 

Implementation Mechanisms 

None cited 

Related Policies/Programs in Place 

None cited 

Type(s) of GHG Reductions 

CO2, CH4, and N2O 

Estimated GHG Reductions and Costs or Cost Savings 

Tier 2 options were not quantified 

Data Sources: Not applicable  

Quantification Methods: Not applicable  

Key Assumptions: Not applicable  

Key Uncertainties 

None cited. 
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Additional Benefits and Costs 

None cited. 

Feasibility Issues 

None cited. 

Status of Group Approval 

Tier 2 options were not reviewed for approval by the Action Team.  

Level of Group Support 

Not applicable  

Barriers to Consensus 

Not applicable  
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Acronyms and Abbreviations 

ACEEE American Council for an Energy Efficient Economy  

AFW Agriculture, Forestry, and Waste Management  

ASAP Appliance Standards Awareness Program 

ASHRAE American Society of Heating, Refrigerating and Air -Conditioning Engineers  

BC black carbon 

CC&R Conditions, Covenants and Restrictions 

CH4 methane 

CHP combined heat and power 

CO2 carbon dioxide 

CSE cost of saved energy 

DCA [Florida] Department of Community Affairs  

DEP [Florida] Department of Environmental Protection  

DG distributed generation  

DOE [Florida ] Department of Education  

DOR [Florida] Department of Revenue  

DSM demand-side management 

EPA [U.S.] Environmental Protection Agency  

EPAct Energy Policy Act of 2005 

EPS environmental portfolio standard  

ESCO Energy Service Company 

ESD Energy Supply and Demand 

FBC Florida Building Commission  

FDOT Florida Department of Transportation  

FECC Florida Energy and Climate Commission  

FEECA Florida Energy Efficiency and Conservation Act  

FEO Florida Energy Office  

FESC Florida Energy Systems Consortium 

FGBC Florida Green Building Coalition  

FPL Florida Power & Light [utility company]  

FRCC Florida  Reliability Coordinating Council  

GHG greenhouse gas 

GRI Gas Research Institute 

HB 7135 House Bill 7135 

HOA  Home Owners Association 

HVAC  heating, ventilation, and air conditioning  

IECC International Energy Conservation Code  

IOU investor-owned utility  

IRP Integrated Resource Planning 

http://www.climatestrategies.us/


 Appendix A – ESD, 10-15-08 

 A-86 2008 Center for Climate Strategies 
Appendix A  www.climatestrategies.us  

JEA Jacksonville Electric Authority  

LA  license application 

LBNL  Lawrence Berkeley National Laboratory  

LEED Leadership in Energy and Environmental Design G reen Building Rating 

System™ 

LEED-H LEED for Homes 

LEED-ND  LEED for Neighborhood Development  

LFGTE landfill gas -to-energy 

LPG liquefied petroleum gas  

N 2O nitrous oxide  

NRC [U.S.] Nuclear Regulatory Commission  

NREL National Renewable Energy Laboratory  

O&M  operation and maintenance 

OUC Orlando Utilities Commission  

PEF Progress Energy Florida 

PPSA Power Plant Siting Act  

PRC [Florida] Public Regulatory Commission  

PSA public service announcement 

PSC [Florida] Public Service Commission  

PUC Public Utilities Commis sion 

PV photovoltaic  

R&D research and development 

RAEL Renewable and Appropriate Energy  Laboratory  

REC Renewable Energy Certificate 

REPP Renewable Energy Policy Project 

RPS renewable portfolio standard  

SEER 15 Seasonal Energy Efficiency Ratio 15 

TOS time-of-sale 

TOU time-of-use 

TWG Technical Work Group  

TYSP Ten-Year Site Plans 

US DOE U.S. Department of Energy 

USGBC U.S. Green Building Council  

WGA  Western Governors’ Association 

Units of Measure 

$/tCO2e dollars per metric ton of carbon dioxide equivalent  

Btu British thermal unit  

kW kilowatt  

kWh  kilowatt -hours 
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MMtCO 2e million metric tons of carbon dioxide equivalent  

MW  megawatt 

MWh  megawatt-hours [one thousand kilowatt -hours] 

GWh gigawatt -hour 
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Annex A 
Additional Details on Assumptions and Quantification Steps 
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ESD - 6: Nuclear Power

Date Last Modified: 10/3/08 10:44 PM INPUT specific to this policy option

Modified By: INPUT from other sheets

Key Inputs (i.e., Data and Assumptions) Units

Retail Sales (GWh)

From FL Draft Inventory and Forecast

Goals

Nuclear Power 2,200 MW in 2020

From FL ESD Policy Options, ESD-6 Nuclear Power

Costs (2006$/MWh) 100.5 2006$/MWh

Preliminary estimate - Average of costs from FPL and Progress Energy

Capacity Factor 92%

From FL ESD Policy Options, ESD-6 Nuclear Power

Avoided Energy Cost

Avoided Delivered Electricity Cost $67 $/MWh

Annual Annual Cumulative

Calculation of Energy Production In 2017 In 2025 2009-2025 Units

Total Nuclear Power (GWh) 0 17,730 106,381 GWh

Nuclear Power A (in 2020) 0 17,730 106,381 GWh

Nuclear Power B (in xxxx) 0 0 0 GWh

% of projected sales 0% 6% n/a % per projected sales

Total Nuclear Power 0 2,200 n/a MW

Nuclear Power A (in 2020) 0 2,200 n/a MW

Nuclear Power B (in xxxx) 0 0 n/a MW

Annual Annual Cumulative

Calculation of Costs In 2017 In 2025 2009-2025 Units

Nuclear Power Cost 0 1,781 n/a $million

Nuclear Power A (2017) 0 1,781 n/a $million

Nuclear Power B (2019) 0 0 n/a $million

Annual Annual Cumulative

Calculation of Avoided Energy In 2017 In 2025 2009-2025 Units

Nuclear, Avoided Energy Costs 0 -1,181 -7,084 $million

Annual Annual Cumulative

Calculation of GHG Emissions Reductions In 2017 In 2025 2009-2025 Units

Nuclear, Avoided Emissions 0 7 49 MMtCO2

Annual Annual Cumulative

Results In 2017 In 2025 2009-2025 Units

Nuclear Power Scenario

GHG Emissions Reductions 0.0 7.3 49.42 MMtCO2e

PV, Gross Cost 5,286 Million $

PV, Gross Benefits -3,504 Million $

Net Present Value (2009-2025) 1,782 Million $

Cost-Effectiveness 36.06 $/tCO2e

Notes
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ESD- 8 Combined Heat and Power (CHP) Systems

Date Last Modified: 9/23/2008 A Bailie

Key Data and Assumptions 2017 2025/all Units

First Year Results Accrue 2009

USE AVOIDED COSTS OF SUPPLY (1) OR RETAIL RATES (2)? 2 Retail

Avoided Electricity Cost $67 $/MWh

Avoided Natural Gas Cost $7.6 $/MMBtu

Avoided Oil Cost $12.9 $/MMBtu

Electricity - Commercial Prices $91 $91 $/MWh

Electricity - Industrial Prices $71 $71 $/MWh

Natural Gas - Commercial Prices $12 $12 $/MBTU

Natural Gas - IndustrialPrices $9 $10 $/MBTU

Biomass - All Users $3 $/MBTU

Target Year for Reaching Combined Heat and Power (CHP) Implementation Level 2022

Electricity generation from new Florida CHP units by target year 5,000           GWh

Other Data, Assumptions, Calculations 2017 2025/all Units

Commercial and Industrial Combined Heat and Power

Estimated Future Florida generation from Combined Heat and Power to meet target             3,214             6,071 GWh

CHP capacity Installed Under Program (cumulative from start year)                 643             1,214 MW

CHP Capacity Installed Under Program (annual installations)                   71                  71 MW

Average full-capacity-equivalent hours of operation for New CHP units: 5,000             5,000           
(Assumption)

Fraction of New CHP Capacity/Energy Fueled With:

Natural Gas 60% 60.0%
Biomass 20% 20.0%
Waste heat from sulfuric acid production 20% 20.0%

Implied Annual New CHP Capacity by Fuel (MW)

Natural Gas              42.86             42.86 MW

Biomass              14.29             14.29 MW

Waste heat from sulfuric acid production              14.29             14.29 MW

See common assumptions ("Common Factors" worksheet in this workbook).  

See common assumptions ("Common Factors" worksheet in this workbook).  

Toggle to set the base for cost effectiveness calculations - from societal (avoided costs / total resource cost) or participant (retail 

cost) perspective.

See common assumptions ("Common Factors" worksheet in this workbook).  

Calculation based on policy option goals and full-capacity-equivalent hours (see below)

Weighted average over total 2007-2020 electricity savings for this policy in each sector.  See common assumptions ("Common 

Factors" worksheet in this workbook).

See common assumptions ("Common Factors" worksheet in this workbook)

See common assumptions ("Common Factors" worksheet in this workbook).  LPG costs used to represent average costs of oil 

consumed and avoided by CHP systems (which will also include higher-cost distillate/diesel oil, and lower cost heavy fuel oil/residual 

oil).

Option Design states "Ramp up CHP to 5 million megawatt-hours (MWh) of total generation by 2022" 

estimates - TWG to review, 

linear growth the meet goal for generation in target year
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Implied Cumulative New CHP Capacity by Fuel (MW)

Natural Gas            385.71           728.57 MW

Biomass            128.57           242.86 MW

Waste heat from sulfuric acid production            128.57           242.86 MW

Implied Cumulative New CHP Electricity Output by Fuel (GWh)

Natural Gas              1,929             3,643 GWh

Biomass                 643             1,214 GWh

Waste heat from sulfuric acid production                 643             1,214 GWh

Average Net Heat Rate by Fuel (Btu Fuel Input/kWh Electricity Output) 

Natural Gas            10,000           10,000 Btu/kWh

Biomass            13,500           13,500 Btu/kWh

Waste heat from sulfuric acid production Btu/kWh

Implied Fuel Input by Fuel (Billion Btu)

Natural Gas            19,286           36,429 billion BTU

Biomass              8,679           16,393 billion BTU

Waste heat from sulfuric acid production                    -                     -   billion BTU

Usable Cogenerated Heat Output as a Fraction of Fuel Energy Input

Natural Gas 40% 40%
Biomass 40% 40%
Waste heat from sulfuric acid production 0% 0%

Implied Usable Heat Output by Fuel (Billion Btu)

Natural Gas              7,714           14,571 billion BTU

Biomass              3,471             6,557 billion BTU

Waste heat from sulfuric acid production                    -                     -   billion BTU

Fraction of Usable Heat Output Replacing Space/Water/Process Heat Use 90% 90%
(Assumption)

Fraction of CHP Heat Output Displacing Thermal Energy Produced Using

Natural Gas 45% 45%
Biomass 15% 15%
Coal 0% 0%

Electricity 15% 15%

Oil 25% 25%

Net Efficiency of Displaced Boiler/Heater Thermal Energy Produced Using

Natural Gas 85% 85%
Biomass 80% 80%
Coal 80% 80%
Electricity 92% 92%
Oil 80% 80%
Assumptions

Net Displaced Fuel Use (Billion Btu)

Natural Gas              5,330           10,067 billion BTU

Biomass              1,888             3,565 billion BTU

Coal                    -                     -   billion BTU

Electricity              1,641             3,100 billion BTU

Oil              3,146             5,942 billion BTU

Inputs to Cost Estimates for CHP Systems
Estimated Average Installed Capital Costs by System Type 

Natural Gas  $          1,500  $         1,100 $2006/kW

Biomass  $          2,400  $         2,000 $2006/kW

Waste heat  $          2,846  $         2,087 $2006/kW

Rough estimates, as costs vary by installation.  Costs for natural gas-fueled units consistent with values from ACEEE report provided 

in Note 1 , below. Biomass and waste heat from sulfuric acid production consistent with information provided to FL PSC, see Note 2 

below

Assumptions based roughly on commercial plus industrial sector demand for these fuels as of 2005.

Rough estimates, as heat rates vary by installation.  Heat rates for natural gas-fueled units consistent with values from 

ACEEE report provided in Note 1 , below. Biomass consistent with informatin provided to FL PSC, see Note 2 below. CHP 

from waste heat from sulpheric acid production is assumed to require no additional fuel input.

(Assumption - assume that sulfuric acid facilities would have heat recovery equipment installed regardless of this policy, 

so zero incremental increase in heat output
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Factors for Annualizing Capital Costs (all plant types)

Interest Rate 8.5% /yr
Economic Life of System 20 years
Implied Annualization Factor 10.57% %/yr

Estimated Average Non-fuel Operating and Maintenance Costs by System Type ($/MWh)

Natural Gas  $          12.00  $         12.00 $/MWh

Biomass  $          25.00  $         22.00 $/MWh

Waste heat  $          22.00  $         20.00 $/MWh

Calculations for estimating energy costs and benefits

For Retail Rates, fraction of CHP electricity generated by sector

Commercial 50%
Industrial 50%

Weighted average electricity rate (industrial and commercial)  $               81  $              81 $/MWh

Weighted average natural gas price (industrial and commercial)  $               10  $              11 $/MBTU

Intermediate Results for Cost Estimates
Total Capital Costs for New Systems (thousand 2005 dollars)

Natural Gas  $        64,286  $       47,143 
Biomass  $        34,286  $       28,571 
Waste heat  $        40,657  $       29,815 

Annualized Capital Costs for All Systems (thousand 2005 dollars)

Natural Gas  $        60,812  $     108,273 
Biomass  $        32,498  $       59,188 
Waste heat  $        38,460  $       68,477 

Annual Non-Fuel Operating and Maintenance Costs for All Systems (thousand 2005 dollars)

Natural Gas  $        23,143  $       43,714 
Biomass  $        16,071  $       26,714 
Waste heat  $        14,143  $       24,286 

Total Non-Fuel Costs for All Systems (thousand 2006 dollars)

Natural Gas  $        83,955  $     151,988 
Biomass  $        48,570  $       85,902 
Waste heat  $        52,603  $       92,763 

Total Gross Fuel Costs for All Systems (thousand 2006 dollars)

Natural Gas  $      200,980  $     407,669 
Biomass  $        26,643  $       50,326 
Waste heat  $                -    $               -   

Total Fuel Cost Savings from Displaced Heating Fuels for All Systems (thousand 2006 dollars)

Natural Gas  $        55,541  $     112,661 
Biomass  $          5,795  $       10,946 
Coal  $                -    $               -   
Electricity  $        38,939  $       73,835 
Oil  $        40,535  $       76,566 

Intermediate Results: Commercial/Industrial CHP

Electricity

3,695 6,980 GWh (sales)

Reduction in Generation Requirements 4,017 7,588 GWh (generation)

Gross GHG Emission Savings 2.34 3.12 MMtCO2e

Rough estimates from ACEEE source (see Note 1) for natural gas, FLPSC (Note 2) for waste heat, CCS estimate for biomass

Evaluated based on either avoided costs estimates or retail rates (for natural gas and electricity), depending on toggle set 

at top of spreadsheet--See "Common Factors" worksheet in this workbook.  Assume CHP systems using waste heat from 

sulfuric acid production plants have negligible incremental fuel costs

Evaluated based on either avoided costs estimates or retail rates (for natural gas and electricity), depending on toggle set 

at top of spreadsheet--See "Common Factors" worksheet in this workbook. 

TOTAL Reduction in Electricity Sales (electricity output from CHP plus avoided 

electricity use in boilers/space heaters/water heaters)
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Natural Gas

Net Change in Gas Use (negative values denote increased use) -13,956 -26,361 Billion BTU

Net GHG Emissions (negative values denote increased emissions) -0.16 -0.97 MMtCO2e

Biomass

Net Change in Biomass Use (negative values denote increased use) -6,791 -12,827 Billion BTU

Net GHG Emissions (negative values denote increased emissions) -0.004 -0.025 MMtCO2e

Energy consumption at sulfuric acid production

Net Change in natural gas Use (negative values denote increased use) 0 0 Billion BTU

Net GHG Emissions (negative values denote increased emissions) 0.00 0.00 MMtCO2e

Oil

Net Change in Oil Use (negative values denote increased use) 3,146 5,942 Billion BTU

Net GHG Emissions (negative values denote increased emissions) 0.05 0.31 MMtCO2e

Intermediate Results: by type of system

Allocate benefits per unit of heat output

Cost savings per unit heat output 13 13 $/MMBTU

GHG savings per unit heat output 0.07 0.07 MMtCO2e/MMBTU

Results for Natural Gas CHP systems

Total Net GHG Emission Savings 0.21 0.83 MMtCO2e

Net Present Value (2009-2025) $352.0 $million

Cumulative Emissions Reductions (2009-2025) 10.5 MMtCO2e

Cost-Effectiveness $33.48 $/tCO2e

Results for Biomass CHP systems

Total Net GHG Emission Savings 0.15 0.78 MMtCO2e

Net Present Value (2009-2025) -$214.4 $million

Cumulative Emissions Reductions (2009-2025) 9.8 MMtCO2e

Cost-Effectiveness -$21.79 $/tCO2e

Results for Waste Heat from Sulfuric Acid CHP systems

Total Net GHG Emission Savings 0.10 0.48 MMtCO2e

Net Present Value (2009-2025) -$11.1 $million

Cumulative Emissions Reductions (2009-2025) 6.2 MMtCO2e

Cost-Effectiveness -$1.79 $/tCO2e

Final Results 2017 2025/all Units

Total for CHP Program (All Fuels)

Total Net GHG Emission Savings 0.47 2.09 MMtCO2e

Net Present Value (2009-2025) $126.5 $million

Cumulative Emissions Reductions (2009-2025) 26.5 MMtCO2e

Cost-Effectiveness $4.77 $/tCO2e

Assuming that CHP systems displace the average mix of heat systems, regardless of type of CHP system (simplifying 

assumption for basic calculations by system type)
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ESD - 9: Power Plant Efficiency Improvements

Date Last Modified: 8/17/2008 A Bailie DVH Review  8/18/2008

Key Inputs (i.e., Data and Assumptions) 2017 2025/all Units

Generation from Existing Power Plants in Florida as of 2006 2006

Coal               65,801 GWh

Natural Gas               96,642 GWh

Petroleum               23,072 GWh

Nuclear               31,604 GWh

From FL Draft Inventory and Forecast

Goals

Efficiency Improvements 7% 10%

Costs of efficiency improvements ($/MWh)

Coal $54 2006$/MWh

Natural Gas $54 2006$/MWh

Petroleum $54 2006$/MWh

Nuclear $54 2006$/MWh

Avoided Energy Cost

Avoided Delivered Electricity Cost $67 $/MWh

Annual Annual

Calculation of Energy Production In 2017 In 2025 Units

Generation increases from efficiency improvements

Coal 4,387 6,580 GWh

Natural Gas 6,443 9,664 GWh

Petroleum 1,538 2,307 GWh

Nuclear 2,107 3,160 GWh

Total 14,475 21,712 GWh

% of projected sales 5% 7% %

Annual Annual

Calculation of Costs In 2017 In 2025 Units

Costs of Efficiency Improvements

Coal 237 355 $million

Natural Gas 347 521 $million

Petroleum 83 124 $million

Nuclear 114 170 $million

Total 780 1,171 $million

From FL ESD Policy Options, ESD-9 Power Plant Efficiency improvements - To improve the heat rates of 

all existing power plants of the statewide fleet improved by an average of 10% through efficiency 

improvements/fuel switching or repowering. Improvements begin in 2012, ramping up to a 10% 

improvement by 2020.

Notes

INFORMATION REQUIRED placeholders values for Coal, Petroleum, Nuclear, with Natural Gas value estimated 

very roughly based on FPL costs for repowering of Cape Canaveral and Riviera plants--see Note 1  below.   Costs 

of improvements will depend on assumptions regarding types of efficiency upgrades chosen, though to achieve 

10% improvements system-wide, it is likely that repowering of gas and oil plants will probably dominate the mix.
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Annual Annual

Calculation of Avoided Energy Benefits In 2017 In 2025 Units

Avoided Energy Costs 964 1,446 $million

Annual Annual

Calculation of GHG Emissions Reductions In 2017 In 2025 Units

Avoided Emissions 8 9 MMtCO2

Results 2017 2025/all Units

Power Plant Efficiency

GHG Emission Savings 8.42 8.93 MMtCO2e

Net Present Value (2009-2025) -$1,540.6 $million
Cumulative Emissions Reductions (2009-2025) 111.4 MMtCO2e

Cost-Effectiveness -$13.83 $/tCO2e  
 
Notes and Data Sources

Note 1:

Rough estimate of repowering cost per MWh saved based on FPL Cape Canaveral and Riviera Projects

Initial Capacity 1336 MW

Final Capacity 2426 MW

Added Capacity 1090 MW

Weighted Average cost per final kW 985.15$             Assumes costs refer to final capacity

Power Plant Efficiency before repowering 33% Net, Assumption pending receipt of additional data

Power Plant Efficiency after repowering 48% Net, Assumption pending receipt of additional data

Capacity factor, before and after repowering 65% Assumption pending receipt of additional data

Output of initial capacity, before repowering 7,607                 GWh Calculated

Fuel input, before repowering 82,987               TJ Calculated

Output from equivalent fuel, after repowering 11,065               GWh Calculated

Ratio of initial to final output due to repowering of initial capacity 1.455           Calculated

Cost of repowered initial capacity 1,914,407,998$ Calculated

Economic lifetime of repowered unit 20 years Assumption
Assumed interest rate for repowering investment 8.50% /yr Assumption--as for nuclear plant

Cost recovery factor 9.74% Calculated

Annual cost of plant 186,449,178$    Calculated

Cost (or savings) on variable O&M as a result of repowering $0 /MWh total generation Assumption

Implied cost of repowering per additional MWh generated $54 Calculated

Cost and capacity data below from PSC Memorandum dated 8/7/08, Docket #080203-EI, available as 

http://www.psc.state.fl.us/library/filings/08/06938-08/06938-08.pdf
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ESD - 11 Waste to Energy

Date Last Modified: 8/17/2008 A Bailie DVH Review  8/18/2008

Key Inputs (i.e., Data and Assumptions) 2017 2025/all Units

Goals

Assumptions

Landfill gas captured 3,722,949       8,425,888         t CO2e

Electricity Generated 244,963          554,407            MWh

Landfill Gas Direct Combustion 874,445          1,979,069         MMBTU

Capital Cost of Landfill Gas to Energy Plant 2,135              2,102                $/kW

Levelized Costs of Landfill gas to energy plant 102                 101                   2006$/MWh

Avoided Energy Cost

Avoided Delivered Electricity Cost $67 $/MWh

Annual Annual

Calculation of Energy Production In 2017 In 2025 Units

Generation increases from landfill gas to electricity

Total 235 554 GWh

Annual Annual

Calculation of Costs In 2017 In 2025 Units

Costs of Landfill gas capture and generation

24 56 $million

Annual Annual

Calculation of Avoided Energy Benefits In 2017 In 2025 Units

Avoided Energy Costs 16 37 $million

Annual Annual

Calculation of GHG Emissions Reductions In 2017 In 2025 Units

Avoided Emissions from Electricity Generation 0.14 0.23 MMtCO2

Avoided Emissions from landfill methane capture (for AFW accounting) 3.57 8.43 MMtCO2

Results 2017 2025/all Units

Waste-to-Energy Option

GHG Emission Savings 3.71 8.65 MMtCO2e

Net Present Value (2009-2025) $79.4 $million
Cumulative Emissions Reductions (2009-2025) 64.7 MMtCO2e

Cost-Effectiveness $1.23 $/tCO2e

From FL ESD Policy Options, ESD-11 Waste to Energy - 90% of qualifying landfills in Florida that do not 

already capture landfill gas and convert it to energy (or sell the gas to a utility for conversion to energy) 

are doing so by 2025.First landfill converted by 2012; by 2025, 90% of all qualifying landfills .

Notes

Assumptions taken from AFW TWG analysis of option AFW-4. The goals for AFW-4 lead to increasing 

the amount of landfill gas capture to a total of 50% of total landfill gas generated in Florida. Analysts for 

AFW estimate that this goal is very close the "90% of qualifying landfills." Further information from AFW 

Policy descriptions, see note 1

Adjusted AFW to later start date, assume ESD-11 has faster ramp up and meets same electricity 

generation levels by 2020
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ESD-12: DSM/Energy Efficiency Programs, Funds, or Goals for Electricity: < All Sector >

Date Last Modified: 9/22/08 12:00 AM

Modified By: A. Bailie/D. Von Hippel

Key Inputs (i.e., Data and Assumptions) Units

In 2017 In 2025

Projected Retail Sales (GWh) 270,107 309,104 GWh

Goals

Goals 0.25% in 2010

1.00% in 2012

1.50% in 2015

2.00% in 2025

From ESD TWG policy options document

Annual Ramp In 0.25% 2010
Notes 0.63% 2011
 initial target of 0.25% in 2009 gradually increasing to 1% in 2015 and then to 1.5% in 2020. 1.00% 2012

1.17% 2013

1.33% 2014

1.50% 2015

1.55% 2016

1.60% 2017

1.65% 2018

1.70% 2019

1.75% 2020

1.80% 2021

1.85% 2022

1.90% 2023

1.95% 2024

2.00% 2025

Annual Increase 0.25% in 2010

0.38% 2011 - 2012

0.17% 2013-2015

0.05% 2016-2025

Cost of Saved Energy 30 $/MWh

Source: ACEEE 2007. Potential for Energy Efficiency and Renewable Energy to Meet Florida's Growing Energy Demands

Utility Cost of Saved Energy 18 $/MWh

CCS Assumption.  See Cell A423 in Cross-Policy tab for "Ratio between Ratepayer Cost and Participant Cost"

This is not used currently, but could be used if TWG wants to know how much utility has to spend.

Avoided Energy Cost

Avoided Delivered Electricity Cost $67 $/MWh

EE Savings Attrition Effects

Annual reduction of savings from measures applied in a given year 3.5% % per year

Average lifetime of DSM Measures 14 years

Source: ACEEE 2007. Potential for Energy Efficiency and Renewable Energy to Meet Florida's Growing Energy Demands

From Common Factors tab.
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Annual Average Electricity Consumption by Sector between 2010 and 2025
Share

Residential 49%

Commercial 41%

Industrial 7%

Other 3%

Total 100%

Based on forecasted consumption data in I&F.  We used the average consumption for each sector between 2010 and 2025.

T&D Electricity Loss 8.0% 2015 value used

From Common Factors

Calculated Assumptions Units

Adjusted Retail Sales 252,980 263,631 GWh

Adjusted Retail Revenues 0 0

Annual Annual Cumulative

Calculation of Energy Savings In 2017 In 2025 2009-2025 Units

Annual (cumulative) Energy Savings (GWh) 20,575 48,803 367,729 GWh

2009 Single year savings

2010 Single year savings

2011 Single year savings

2012 Single year savings

2013 Single year savings

2014 Single year savings

2015 Single year savings

2016 Single year savings

2017 Single year savings

2018 Single year savings

2019 Single year savings

2020 Single year savings

2021 Single year savings

2022 Single year savings

2023 Single year savings

2024 Single year savings

2025 Single year savings

Annual (cumulative) Energy Savings (GWh) at Generation Level22,368 53,055 399,771 GWh

Note: this includes 5% line loss
Residential

Commercial 

Non-gov.

Gov.

Industrial

Savings as % of Projected Sales 7.6% 15.8% -

Annual Annual Cumulative

Calculation of Costs In 2017 In 2025 2009-2025 Units

Total Cost of EE 617 1,464 11,032 $million

Note: the cost to the entire system or society including participant costs

Utility Cost of EE 370 878 6,619 $million

Note: these data are used for estimating the impact of DSM investment by utilities relative to utility revenues  
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Annual Annual Cumulative

Calculation of Avoided Energy In 2017 In 2025 2009-2025 Units

Avoided Energy Costs -1,490 -3,533 -26,621 $million

Annual Annual Cumulative

Calculation of GHG Emissions Reductions In 2017 In 2025 2009-2025 Units

Avoided Emissions 13 22 201 MMtCO2

Annual Annual Cumulative

Results In 2017 In 2025 2009-2025 Units

Scenario for this sheet:

GHG Emissions Reductions 13 22 201 MMtCO2e

PV, Gross Cost 6,062 Million $

PV, Gross Benefits -14,629 Million $

Net Present Value (2009-2025) -8,566 Million $

Cost-Effectiveness -43 $/tCO2e

Notes
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ESD-13a Energy Efficiency for Existing Residential

Date Last Modified: 9/19/2008 A Bailie/D. Von Hippel

Key Data and Assumptions 2017 2025/all Units

First Year Results Accrue 2011

USE AVOIDED COSTS OF SUPPLY (1) OR RETAIL RATES (2)? 2 Retail

Levelized Cost of Electricity Savings For Package 1 $100 $/MWh

Levelized Cost of Electricity Savings For Package 2 $70.0 $/MWh

Avoided Electricity Cost $67 $/MWh

Electricity Rates, residential $105 $107 $/MWh

Other Data, Assumptions, Calculations 2017 2025/all Units

Existing Housing units in Florida 2008?        6,200,000 

Average energy consumption per existing housing unit per year             19,462 kWh/yr

Estimated number of residential units that are retired per year 3%

Total "Existing" Housing Units in Florida 4,569,644 3,484,146

Energy savings per housing unit for packages of energy efficiency measures

Package 1          3,504.00 kWh/yr

Package 2          6,497.00 kWh/yr

Package 1, excluding solar hot water system          1,724.00 kWh/yr

Reference case improvements in energy efficiency

Fraction of homes improved per year 0.05%

Average energy savings per housing unit per year, for improved units          1,724.00 kWh/yr

Cost of Saved Electricity  N/A $/MWh

Toggle to set the base for cost effectiveness calculations - from societal (avoided costs / total resource cost) or participant (retail 

cost) perspective.

P Fairey, Florida Solar Energy Center, calculations for ACEEE 2007 report

Calculated based on estimates above.

Based on goal set in Mitigation Option Design for ESD-13a (version dated Aug 13 2008) that reads "10-year program from January 

1, 2011 through 2020".

From ACEEE 2007, package includes package 1 plus cool roof, ENERGY STAR refrigerator, ENERGY STAR ceiling fans, load 

reduction, window replacement (u=0.39, SHGC=0.4 vinyl), white walls) 

From ACEEE 2007, package includes high efficiency air conditioner (SEER 15), used leakage in ducts (0.1 to 0.03), ceiling 

insulation (R30), solar hot water, 50%b fluorescent lighting replacement, programmable thermostat) 

See "AvCost" and "Common Factors" worksheets in this workbook. Use setting above to determine whether to use avoided cost of 

electricity or electricity rates for cost calculations

See "AvCost" and "Common Factors" worksheets in this workbook. Use setting above to determine whether to use avoided cost of 

electricity or electricity rates for cost calculations

Assumption based on average lifespan of 30 years

Packages defined in ACEEE 2007

Package 1- high efficiency air conditioner (SEER 15), reduced leakage in ducts (0.1 to 0.03), ceiling insulation (R30), 

solar hot water, 50%b fluorescent lighting replacement, programmable thermostat) 

Package 2 - package 1 plus cool roof, ENERGY STAR refrigerator, ENERGY STAR ceiling fans, load reduction, 

window replacement (u=0.39, SHGC=0.4 vinyl), white walls) 
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ESD-13a improvements in energy efficiency

Fraction of homes improved per year 2011 1.00%

Fraction of homes improved per year 2015 4.00%

End year of program               2,020 

Average energy savings per housing unit per year, for improved units          5,299.80 kWh/yr

Weighted Average Cost of Saved Electricity                    78 $/MWh

package 1 40%

package 2 60%

Checks, referring to total number of improved/renovated homes

Fraction of 2008 homes improved by 2025 36.66%

Number of home improved annually     182,786           139,366 

Total Number of homes improved        2,272,652 

Reference case - Implied electricity savings in exisiting housing units           3.94                 3.00 GWh/yr

Recent Actions - Implied electricity savings in exisiting housing units               -                       -   GWh/yr

ESD 13a - Implied electricity savings in exisiting housing units       968.73             738.61 GWh/yr

Implied Cumulative Impacts of Option, Existing residential units (Electricity savings)

Reference case           40.8                 67.9 GWh

Recent Actions               -                       -   GWh

ESD-13a option      5,371.2          12,044.6 GWh

Annual costs

Reference case  N/A  N/A million $

Recent Actions               -                       -   million $

ESD-13a option         418.6               938.7 million $

Annual benefits (avoided costs of electricity)

Reference case  N/A  N/A million $

Recent Actions               -                       -   million $

ESD-13a option         565.2            1,292.9 million $

Results 2017 2025 Units

ESD 13a

TOTAL Reduction in Electricity Sales 5,371 12,045 GWh (sales)

Reduction in Generation Requirements 5,839 13,094 GWh (generation)

GHG Emission Savings 3 5 MMtCO2e

Economic Analysis

Net Present Value (2009-2025) -$1,432.4 $million

Cumulative Emissions Reductions (2009-2025) 50.4 MMtCO2e

Cost-Effectiveness -$28.39 $/tCO2e

First-year savings--not cumulative. [NOT YET USED]

First-year savings--not cumulative.

First-year savings--not cumulative.

Placeholder assumptions, energy savings based on mix of package 1 to package 2 , 
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ESD-14 Building Energy Codes

Date Last Modified: 9/19/2008 A Bailie

Key Data and Assumptions Units

First Year Results Accrue 2009

USE AVOIDED COSTS OF SUPPLY (1) OR RETAIL RATES (2)? 2 Retail

Residential Commercial

Levelized Cost of Electricity Savings 2009 $60.0 $66.6 $/MWh

2011 $61.8 $66.6 $/MWh

2014 $65.4 $66.6 $/MWh

2017 $68.8 $66.6 $/MWh

2020 $72.3 $66.6 $/MWh

2023 $75.7 $66.6 $/MWh

2026 $79.2 $66.6 $/MWh

Avoided Electricity Cost $67 $/MWh

Electricity Rates, residential $105 $107 $/MWh

Electricity Rates, commercial $91 $91 $/MWh

Results 2017 2025 Units

Electricity

Recent Actions not included in forecast

Reduction in Electricity Sales: Residential 4,743 12,934 GWh (sales)

Reduction in Electricity Sales: Commercial 7,979 21,762 GWh (sales)

Reduction in Electricity Sales: Industrial 0 0 GWh (sales)

TOTAL Reduction in Electricity Sales 12,722 34,696 GWh (sales)

Reduction in Generation Requirements 13,742 37,477 GWh (generation)

GHG Emission Savings 8.00 15.41 MMtCO2e

Savings due to Additional Effort in ESD-14

Reduction in Electricity Sales: Residential 0 4,096 GWh (sales)

Reduction in Electricity Sales: Commercial 0 6,891 GWh (sales)

Reduction in Electricity Sales: Industrial 0 0 GWh (sales)

TOTAL Reduction in Electricity Sales 0 10,987 GWh (sales)

Reduction in Generation Requirements 0 11,868 GWh (generation)

GHG Emission Savings 0.00 4.88 MMtCO2e

Economic Analysis (for Electricity Savings due to Recent Actions)

Cost of Saved Electricity

Residential 326 935 $million

Commericial 531 1,449 $million

Savings from Avoided Electricity Generation 1,223 3,374 $million

Net Present Value (2009-2025) -$4,082.5 $million

Cumulative Emissions Reductions (2009-2025) 136.5 MMtCO2e

Cost-Effectiveness -$29.92 $/tCO2e

Residential, based on ACEEE report.  (See Note 1, below.) not accounting for tax credits

Commercial - same as avoided electricity cost, since energy savings based on economic potential

Weighted average over total 2007-2020 electricity savings for this policy in each sector.  See common assumptions 

("Common Factors" worksheet in this workbook). Use setting above to determine whether to use avoided cost of electricity 

or electricity rates for cost calculations.

See "AvCost" and "Common Factors" worksheets in this workbook. Use setting above to determine whether to use 

avoided cost of electricity or electricity rates for cost calculations

Toggle to set the base for cost effectiveness calculations - from societal (avoided costs / total resource cost) or participant 

(retail cost) perspective.
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Economic Analysis (for Electricity Savings due to Additional Effort in ESD-14)

Cost of Saved Electricity

Residential 0 310 $million

Commericial 0 459 $million

Savings from Avoided Electricity Generation 0 1,068 $million

Net Present Value (2009-2025) -$265.2 $million

Cumulative Emissions Reductions (2009-2025) 9.9 MMtCO2e

Cost-Effectiveness -$26.75 $/tCO2e

Summary Results for ESD-14 2017 2025 Units

Recent Actions Not Included in Forecast (Current/planned building code changes)

GHG Emission Savings 8.00 15.41 MMtCO2e

Net Present Value (2009-2025) -$4,082 $million

Cumulative Emissions Reductions (2009-2025) 136.5 MMtCO2e

Cost-Effectiveness -$29.92 $/tCO2e

Total for Additional Effort in ESD-14 

GHG Emission Savings 0.00 4.88 MMtCO2e

Net Present Value (2009-2025) -$265 $million

Cumulative Emissions Reductions (2009-2025) 9.9 MMtCO2e

Cost-Effectiveness -$26.75 $/tCO2e

 

% appicable*

100%

50%

10%

9063

% applicable refers to fraction of homes built between 2008 and 2023 that meet the standard in the ACEEE estimates

taken from page 57 of ACEEE June 2007 report. Since these fractions are roughly equivalent to the Building Code

improvements called for in HB/SB 697, we assume the total GWh saved are a rough approximation for the residential

portion of the existing building code improvements

year

efficiency 

improvement on 

2007 code kWh per home per year

number of 

homes

GWh saved 

in that year

cost per kWh 

saved

source of info HB/SB 697

table above and 

calculations

P. Fairey 

estimates calculation

table above 

and 

calculations

2009 15% 2021 160000 323 0.0600$        

2011 20% 2695 160000 431 0.0618$        

Tax credit eligible 3877 160000 620 0.0650$        ** ignore tax credits

2014 30% 4042 160000 647 0.0654$        

2017 40% 5389 160000 862 0.0688$        

40% savings 5876 160000 940 0.0700$        

2020 50% 6737 160000 1078 0.0723$        

2023 60% 8084 160000 1293 0.0757$        

2026 70% 9431 160000 1509 0.0792$        

The following information was provided in Philip Fairey and Jeff Sonne, May 15, 2007 Effectiveness of Florida’s Residential Energy 

Code: 1979 – 2007 , submitted to the Florida Department of Community Affairs. This information is based on information in the report, 

ACEEE June 2007. Potential for Energy Efficiency and Renewable Energy to meet Florida’s Growing Energy Demands
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The ACEEE 2007 report also estimate the following potential economic potential for energy efficiency in 

new commercial buildings for 2023.

Table 3

Small Office large office large hotel small retail large retail restaurant school hospital

kWh/year kWh/year kWh/year kWh/year kWh/year kWh/year kWh/year kWh/year

New Building

  baseline energy 60318 1121008 3484331 90149 1431837 241115 119957 8795278

  new package savings 21630 319091 957498 41355 643377 75046 42837 2526488

  new package savings 35.9% 28.5% 27.5% 45.9% 44.9% 31.1% 35.7% 28.7%

Statewide savings in 2023

GWh 2979 2365 2758 2559 2504 2284 1362 1324

total (GWH) 18135 ACEEE estimate this to 14% of projected sales in 2023

For preliminary estimates, use ACEEE value for 2023 and use the residential calculations to provide an estimate of savings in prior and

subsequent years. Assuming the commercial savings in ACEEE report represent similar level of improvement as the residential savings

New Option - ESD 14

Assume this target continues to advance by 10% every three years to meet the 100% goal by 2035

so improvement by 2026 is 70% better than 2007. See calculations in table above 

For commercial, use the residential improvements compared to 2023 without expansion of building

codes as the basis for estimating commercial savings in 2023 and subsequent years.

According to the Policy Design "The goal of ESD-14 is to extend the timeframe of HB 697 and 7135 beyond 2019 

such that energy consumption per square foot of floor space is reduced by 100% from what it was in 2007.
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Annex B 

Input from TWG members on Renewable Assumptions  
 

From Florida Power and Light (email August 18, 2008) 

 
    Capital Cost in 2009$  Potential Generation Potential Generation (GWh)  Capacity Factor 
 
Solar PV (small scale)  $8,500/kW   Abundant       9% 
 
Solar PV (over 1 MW)  $7,200/kW   Abundant       18 to 23% 
 
Solar Thermal   $6,800/kW   300 - 500 MW  630 - 1,050    20 to 24% 
 
Wind Coastal   $3,7500/kW   900 MW  1,200    12 to 20% 
 
Wind inland   $2,500/kW   MINIMAL / NOT FEASIBLE WITH CURRENT TECHNOLGY  3 to 5% 
 
Wind Offshore   $6,000 to $9,000/kW  Unknown due to environmental / siting uncertainties  21 to 26% 
 
Biomass (Direct)  $3,100 to $6,700/kW         60 to 80% 
 
Biomass (Gasification)  $3,100 to $6,900/kW         70 to 93% 
 
Landfill Gas   $1,400 to $2,800/kW         70 to 93% 

 
================================================================================== 

 

From John Wilson, August 18, 2008 
 
On quick review, the only figure I question is the 0% trend for nuclear, coal, etc. construction costs. I 
believe I have seen some studies (DOE or maybe a Wall Street firm) that estimate trends in construction 
costs and they project sharply higher costs in the future for these types of plants. 
 
This is not an endorsement of other figures, I havenΩt had the chance to compare the detailed figures for 
renewable resource potential . . . 
============================================================================== 
From Audubon 
 
From:  Treshler,Joseph  
Sent:  Monday, August 11, 2008 2:50 PM 
To:  ókwwebb@psc.state.fl.usô 
Cc: óMFutrell@PSC.STATE.FL.USô 
Subject:  FW: Renewable Energy Data 
Importance:  High 
 

 Dear Karen, 
 
On behalf of the Integrated Waste Services Association (IWSA), and, acting as the team leader identified 
in the Email below for Municipal Solid Waste (MSW), I am submitting the following data response specific 
to the future additional electrical power generation potential of Municipal Solid Waste in Florida. 
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Based on this analysis approximately 1614 MW of add itional new electrical generation capacity  can 
be provided from the MSW that is currently being directed to Class I Landfill operations in the State. This 
assessment does not include the existing 517 MW of existing installed generating capacity IWSA reported 
to FLPSC on 7/22/08 or the additional 17 MW of new generating capacity scheduled to come on line in 
2009 reported to FLPSC by Covanta Energy on 7/22/08 for the Hillsborough Facility Expansion Project. 
 
When taken together, the existing & in construction MSW electrical generating capacity (534 MW) plus 
the potential new MSW electrical generating capacity (approximately 1614 MW) represents a total of 
approximately 2148 MW of installed electrical generation capacity from MSW that could be fully available 
using demonstrated, environmentally sound technology currently in use today in Florida’s 11 WTE 
facilities. 
 
In making this assessment of future additional electrical generation potential we followed the direction 
provided verbally by FPSC and state here in the assumptions we have made. The key assumptions are 
also provided as part of the footnotes included with the Response form. Our assumptions are as follows. 
 

1. We are providing the best case (perfect world) analysis that was suggested, that is, we are 
assuming that all MSW generated in the State that is currently being directed to an in-state Class 
I Landfill operation for disposal is available for energy recovery. 

 

2. FDEP 2006 data - Table 5A Final Disposition of Municipal Solid Waste in Florida – has been used 
as the basis of this analysis and data submittal. Attached. 

 

3. We have adjusted the total quantity of MSW available state wide for energy recovery to reflect the 
current beneficial use practice of using the ash residue generated by the State’s 11 WTE facilities 
as raw waste landfill “day cover”. See Note #5. 

 
4. A copy of the USEPA letter reference in Notes # 10 & 11 is provided as an attachment. 

 
 
With respect to the costs associated with electrical energy production from MSW, one public IWSA 
member succinctly expressed the problem we have as an industry trying to respond to your questions in 
this area - FPSC has asked us to provide a numerical answer to an essay question. WTE facilities are just 
one component of a community’s Integrated Solid Waste Management System and hence the facility’s 
scope, capital cost, operating & maintenance costs and the community revenue stream requirements, 
which include system tipping/disposal fees and the electrical revenues requirements for the renewable 
energy being generated, are unique to each community’s system. Since the State’s existing WTE facilities 
were initially developed to solve environmental and infrastructure challenges as their first priority and are 
now being recognized as an excellent means of recovering renewable energy indigenous to this waste 
system while reducing GHG’s, Florida’s WTE facilities truly serve a dual public purpose. 
 
Further, we believe that meeting directly with FPSC staff to discuss a logical approach to RPS related 
evaluation factors for new and existing WTE facilities in Florida is a necessary part of this rule making 
process. Representatives of IWSA are prepared to meet with FPSC staff at the earliest mutually 
acceptance date. 
 
We look forward to FPSC’s response to our suggested course of action. 
 
============================================================================ 
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From Mark Kaplan, August 18, 2008 
 

For EXISTING Waste Heat Renewable Generation Facilities Currently Operational In Florida 
 
 

 
Fuel Energy  Capital Cost 2009 Capital Cost 2025 Levelized Cost 2009 Economic Life  Potential Potential 
 Source  (2006 $ kW)  (2006 $ kW)  (2006 $ kWh)  (years)   Capacity mW Generation mWh 
____________________________________________________________________________________________________________________________
  
 
Chemical  Existing facilities See data below  10 cents/kWh in 2008 30+ years  370 mW of  2,600,000 mWh 
Processing  installed over time re: Potential facilities plus CPI non-energy    existing  annual average 
Waste Heat From since the early 1980s          generating generation 
Sulfuric Acid  2006 cost is N/A          capacity from  
Manufacturing              recovered 
               waste heat 
 
 

For POTENTIAL Waste Heat Renewable Generation Facilities That Could Be Installed In Florida 
 
 

Chemical  $3500 to $4000  N/A Depends on 10 cents/kWh in 2008 30+ years  140 mW of 1,000,000 mWh 
Processing  in 2008 dollars  inflation/deflation plus CPI non-energy    potential  annual average 
Waste Heat From (range only - can in prices over time       generating  generation 
Sulfuric Acid   vary significantly          capacity from 
Manufacturing              unrecovered 
               waste heat 
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