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October 15, 2008
Dear Governor Crist:

Since you issued Executive Order 07-128 on July 13, 2007, the Governor’s Action Team on
Energy and Climate Change has worked diligently to develop this comprehensive Energy and
Climate Change Action Plan for the State of Florida.

This transmittal is the second and final report of the Governor’s Action Team on Energy and
Climate Change. The Action Team submitted its Phase 1 report in 2007 containing 35 findings
and 30 recommendations. This Phase 2 report details our collective 2008 work and provides 50
separate policy recommendations that will reduce harmful greenhouse gas emissions and
provide a framework for climate change adaptation strategies to guide Florida over the coming
years and decades. Further, the Phase 2 report provides a separate set of comments toward the
current work to develop Florida’s cap-and-trade regulatory program, one of the provisions

contained in the 2008 Legislature’s landmark energy and climate change bill that you signed.

The principal charge provided to the Action Team has been to develop a plan that will fully
achieve or surpass the targets for statewide greenhouse gas reductions specified in Executive
Order 07-127. If all of the recommendations in this plan were to be implemented, it is estimated
that:

e Florida’s greenhouse gas emission reductions would surpass your Executive Order 07-
127 emission reduction targets for 2017 and 2025, by 11 percent and 34 percent,
respectively;

e Florida’s energy security would increase by reducing our dependence on fossil fuels
resulting in a total fuel savings of 53.5 billion gallons of petroleum, 200.2 million short
tons of coal, and 6.394 billion cubic feet of natural gas during the period of 2009 through
2025; and,

e Florida’s economy would see a net benefit through investments in energy efficiency,
low-carbon energy sources, and other greenhouse gas reduction strategies resulting in

an estimated total net cost savings of more than $28 billion from 2009 to 2025.

I could not possibly offer enough thanks to the 28 appointed members of the Governor’s Action
Team on Energy and Climate Change. At their own expense, they participated in this
unprecedented effort as a collegial yet dynamic panel, lending their expertise and judicious
thought. In the Phase 2 process, we also engaged more than 120 technical experts with resource

knowledge in six separate Technical Working Groups. I am truly grateful for their technical
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wisdom and dedication to serving in these key roles and for ensuring the Action Team had the
latest and most complete science and data available. Also, the Center for Climate Strategies was
instrumental in developing this report, serving as the independent facilitator, providing

technical resources, and helping us ensure a public participation stakeholder process.

This second and final report of the Governor’s Action Team on Energy and Climate Change is
an exciting marker in Florida’s journey on these issues, but it does not mark the end of the work
Florida has ahead. It is essential that the recently created Florida Energy and Climate
Commission continually track, update, and review these recommendations and analyses as

additional data and information become available.

On behalf of the Governor’s Action Team on Energy and Climate Change, I want to thank you

for the opportunity to serve Florida in this critical and historic endeavor.

BEL T A

Michael W. Sole, Chairman
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Executive Summary

During the past 14 months, the Governor’s Action Team on Energy and Climate Change (Action
Team) worked diligently to develop the Florida Energy and Climate Change Action Plan
(Action Plan). In keeping with the guidance provided in Executive Order 07-128 by Florida
Governor Charlie Crist, the Action Team has developed this integrated Action Plan that will,
through careful coordination, secure Florida’s energy future, reduce greenhouse gas emissions,
and heavily support and sustain strategic economic development in the emerging “green tech”
sector.

The principal conclusions that have emerged from the Action Team process include:

e Based upon the findings of the 4" Assessment of the Intergovernmental Panel on
Climate Change, Florida’s resources, communities, and economy are expected to
experience significant impacts if the current trajectory of global greenhouse gas
emissions is not reversed;

e Early action to address global climate change has significant energy security benefits for
Floridians, while positioning the state to become a regional and hemispheric hub of
green technology innovation and investment;

¢ Energy efficiency, demand-side management, and energy conservation present Florida
with numerous opportunities to reduce energy costs, increase the buying power of
Florida’s families, and make the state’s business sector more cost-competitive in the
global market;

e Investments today in low-carbon energy sources — renewables, nuclear power, and
biofuels — will stimulate Florida’s economy and redirect current expenditures on
imported fossil fuels toward Florida-based energy sources retaining significant flows of
money within local economies;

e Market-oriented regulations — many already authorized in Florida law — will efficiently
guide a low-carbon economy while protecting energy consumers, maintaining Florida’s
agricultural competitiveness, and building more sustainable communities.

This Phase 2 report provides 50 separate policy recommendations, plus an additional set of
comments toward the current regulatory work to develop Florida’s cap-and-trade program to
reduce harmful greenhouse gas emissions. These recommendations, if implemented, would
result in greenhouse gas emission reductions that would surpass the Governor’s 2017 and 2025
emission reduction targets by 11 percent and 34 percent, respectively. Additionally, while some
of the recommendations result in an overall societal cost to implement, many were identified to
have an overall societal cost-savings. The total net cost savings of all Action Team
recommendations combined is more than $28 billion from 2009 to 2025. Additionally, the
recommendations would increase Florida’s energy security by reducing our dependence on
fossil fuels resulting in a total fuel savings of 53.5 billion gallons of petroleum, 200.2 million
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short tons of coal, and 6.394 billion cubic feet of natural gas during the period of 2009 through
2025.

The Action Team completes its charge during a time of economic uncertainty. While it may be
assumed by some readers that the current economic environment would hamper Florida’s
progress toward a low-carbon economy, the Action Team firmly believes that current economic
conditions precisely sharpen the “call to action” first issued by Governor Crist in 2007. Now is
the time for strategic investment in Florida’s low-carbon energy infrastructure if we are to be
successful in diversifying the state’s economy, creating new job opportunities, and positioning
Florida’s “green tech” sector as an economic engine for growth.

The analyses and recommendations provided in the Action Plan are based on current data and
projections in the areas of science, demographics, energy consumption, and economics. As
Florida moves forward in implementing this Action Plan, it is essential that the Florida Energy
and Climate Commission continually update and review these analyses as additional data and
information become available.

Background

On July 12 and 13, 2007, Governor Crist hosted “Serve to Preserve: A Florida Summit on Global
Climate Change” in Miami. This unprecedented event gathered leaders of business,
government, science, and advocacy to examine the unique risks of climate change to Florida
and the nation, and to explore the economic development opportunities available through an
aggressive response to climate change. At the conclusion of the summit, Governor Crist signed
three Executive Orders and two partnership agreements (with Germany and Great Britain) to
propel Florida to the forefront of states actively working to address global climate change. One
of those orders, Executive Order 07-128 established the Governor’s Action Team on Energy and
Climate Change and tasked it with creating a comprehensive Florida Energy and Climate
Change Action Plan to achieve or surpass the statewide targets for greenhouse gas reduction.

On November 1, 2007, the Action Team issued its Phase 1 report that recommended a range of
policies to reduce greenhouse gas emissions and increase Florida’s energy security. A number
of key issues were referred to Phase 2 for further study and more detailed recommendations.

At the outset of 2008, the State of Florida had a number of energy and climate change initiatives
under way. Many of these were in response to the three Executive Orders issued by Governor
Crist in 2007. The Legislature passed three bills during the 2008 Regular Session that
significantly impacted energy and climate change issues. The most notable is House Bill 7135
(HB 7135), which contains many provisions that are moving Florida aggressively forward in
energy security and climate change mitigation. While some of the recently enacted policies and
programs are in rulemaking, Florida can point to a significant number of early achievements in
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state government greenhouse gas emissions reductions, private sector renewable energy
projects, utility-based solar energy, energy efficiency, and related research and development.

The Action Team reconvened in February 2008 to begin Phase 2 of Executive Order 07-128
requirements. As identified in the Action Team’s Phase 1 report, a facilitated, stakeholder-
based, consensus-building process was developed for Phase 2. The Center for Climate
Strategies facilitated and provided technical support for this phase of the process. As part of
this effort, the Action Team designated six Technical Working Groups to focus on specific issues
and sectors of the economy. The six Technical Working Groups were:

e Energy Supply and Demand;

e Transportation and Land Use;

e Agriculture, Forestry, and Waste Management;
e Government Policy and Coordination;

e Cap-and-Trade; and

e Adaptation.

The Action Team and the Technical Working Groups worked diligently in order to meet the
October 2008 deadline for completion of this Phase 2 Report. The 28 Action Team members
appointed by the Governor gathered a total of eight times in Phase 2 during 2008, representing
more than 60 hours of deliberation as a full group. The 122 appointed members of the six
Technical Working Groups met more than 71 times on toll-free, public access conference calls,
representing more than 155 hours of combined meeting time.

The Action Team’s recommendations in this Phase 2 Report build on Florida’s accomplishments
in 2007 and 2008 and point the way forward for 2009 and beyond.

Inventory of Florida’s Greenhouse Gas Emissions

In 2005, Florida’s gross emissions accounted for approximately 337 million metric tons of
carbon dioxide equivalent. Florida’s gross emissions of greenhouse gases grew by 35 percent
between 1990 and 2005 (roughly twice the national average of 16 percent), driven largely by the
growth of population and emissions associated with economic development. The state’s
emissions on a per capita basis remained relatively flat between 1990 and 2005, as compared to
U.S. per capita emissions, which declined slightly (2 percent) during the same period. In the
absence of recent developments that Florida has undertaken to control its emissions, gross
greenhouse gas emissions are projected to rise steeply to about 463 million metric tons of carbon
dioxide equivalent by 2025, or 86 percent more than 1990 levels.

Figure EX-1 depicts the historical and projected gross greenhouse gas emissions by key sectors,
during the period from 1990 to 2025. The modeled gross emission levels are predicted using a
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consumption-based approach and represent the business as usual, or base case scenario.
Florida’s 16.7 million acres of forests serve to capture and store greenhouse gas emissions
(known as “carbon sinks”). On a net emissions basis (including carbon sinks), Florida
accounted for approximately 309 million metric tons of carbon dioxide equivalent of emissions
in 2005.

Figure EX-1. Gross greenhouse gas emissions by sector, 1990-2025: historical and projected
(consumption-based approach) business as usual/base case

Colors on the graph are displayed left to right, top to bottom in the key, putting Forest Fires at the top and
Electricity at the bottom.
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RCI = direct fuel use in residential, commercial, and industrial sectors; ODS = ozone depleting substance.
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Figure EX-2. Gross greenhouse gas emissions by sector, 2005: Florida and U.S.
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The principal sources of Florida’s greenhouse gas emissions in 2005 are electricity consumption
and transportation, accounting for 42 percent and 36 percent of Florida’s gross greenhouse gas
emissions, respectively. Other sources of greenhouse gases include emissions from; agriculture
and forest fires, waste management, industrial processes, industrial fuel use, residential fuel
use, and the fossil fuel industry. Figure EX-2 depicts the 2005 gross greenhouse gas emissions
by each of these sectors in Florida and the U.S.

Action Team Recommendations

The Action Team recommends 50 policy actions relating to: energy supply and demand;
transportation and land use; agriculture, forestry, and waste management; government policy
and coordination; and adaptation strategies associated with climate change. For 28 of these
recommendations, the Center for Climate Strategies provided a specific analysis and
quantification of the estimated reduction in greenhouse gases associated with each
recommendation.

In addition, as part of the cap-and-trade discussion, the Action Team offers a suite of
recommendations as guidance to the Florida Department of Environmental Protection as its
cap-and-trade rulemaking occurs before submitting its market-based emissions limiting
program to the Legislature for consideration and ratification in the 2010 Session (as required by
HB 7135).

Table EX-1 shows the levels of emissions for selected years for the reference case, recent actions,
target levels and the 28 Action Team recommendations that were quantified.
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Table EX-1. Annual emissions: reference case projections and impact of Action Team
recommendations (consumption-basis, gross emissions)

Annual Emissions

(MMtCOze) 1990 2000 2005 2017 2025
Reference Case Projections 248.8 315.0 336.6 405.0 463.3
Reductions From Recent Actions (Executive Order 07-127) 40.6 108.7
Projected Greenhouse Gas Emissions After Recent Actions 364.4 354.6
Target Emission Levels 315.0 248.8
Total Greenhouse Gas Reductions From Action Team 82.6 189.8
Recommendations
Difference Between Action Team Reductions and Target Emission -33.2 -84.0
Levels
Projected Annual Emissions After Quantified Action Team 281.8 164.8
Reductions

MMtCOze = million metric tons of carbon dioxide equivalent.

Figure EX-3 shows the total greenhouse gas emissions since 1990 and the reference case
projection of emissions from 2005 through 2025 (dark blue line). Below this reference case is a
family of lines that represent the contributions of each of the major recent and planned
measures resulting from Executive Order 07-127, including improved building codes, utility
cap, state clean car standards, and appliance efficiency standards. The impact of these actions is
projected to be a 24 percent reduction from the reference case; and would result in a leveling of
Florida’s greenhouse gas emission growth. The green line represents the cumulative benefits of
the Action Team’s quantified policy recommendations. Assuming all recommended policies
are adopted, in 2017 total emissions would drop to 281.8 million metric tons of carbon dioxide
equivalent, or 30 percent below the reference case and 11 percent below the governor’s 2017
target. In 2025, assuming all recommended policies are adopted, total emissions would drop to
164.8 million metric tons of carbon dioxide equivalent, more than 64 percent below the reference
case and 34 percent below the Governor’s 2025 emissions target.
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Figure EX-3. Annual greenhouse gas emissions: reference case projections and Action Team
recommendations (consumption-basis, gross emissions)
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=—=Target Emission Levels

MMtCOze = million metric tons of carbon dioxide equivalent.

Colors on the graph are displayed left to right, top to bottom in the key, putting Business as Usual
Emissions at the top and Action Team Recommendations at the bottom.

Table EX-2 provides a summary by sector of the estimated cumulative impacts of implementing
all of the Action Team’s recommendations. Note that the cumulative impacts shown in Table
EX-2 account for overlaps between policies by eliminating potential double counting of
emission reductions and costs or cost savings and have been adjusted for other interactions
between the recommended policy actions.
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Table EX-2. Summary by sector of estimated impacts of implementing all of the Action Team
recommendations (cumulative reductions and costs/savings)

Greenhouse Gas Net
Reductions Present Cost-
(MMtCOze) Value Effective-
Sector
Total |2009-2025|  ness
2017 | 2025 2009- (Million | ($/tCOze)
2025 $)
Energy Supply 44 4 106 841 —$16,143 -$19
Transportation and Land Use 12.7 25.1 214 —$18,400 -$86
Agriculture, Forestry, and Waste Management 25.4 58.2 469 $5,974 $13

Government Policy and Coordination

Non-quantified, enabling options

Adaptation Strategies

Non-quantified

Cap-and-Trade

Results not included in cross-sector totals

actions)

TOTAL (includes all adjustments for overlaps and recent

82.6

190

1,548

-$28,569

-$18

equivalent.

MMtCOze = million metric tons of carbon dioxide equivalent; $/tCOze = dollars per metric ton of carbon dioxide

Negative values in the Net Present Value and the Cost-Effectiveness columns represent direct net cost savings
associated with the options. Within each sector, values have been adjusted to eliminate double counting and other
interactions for options or elements of options that overlap.

In order, the sectors with the greatest potential for emissions reductions are:

e energy supply and demand at 56 percent of total reductions and a total net cost savings

of $19 per ton;

e agriculture, forestry, and waste management at 27 percent of total reductions and a net

cost of $13 per ton; and

e transportation and land use at about 15 percent of total potential emissions reductions

and a net cost savings of $86 per ton.

The total net cost savings of all Action Team recommendations combined (after adjustment for
overlaps and interactions) is more than $28 billion from 2009 to 2025, at an average net savings
of $18 per ton greenhouse gas emissions removed during the same period.

Executive Summary
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Figure EX-4. Greenhouse gas reductions in 2025 from 28 recommended policies

@ Energy Supply and Demand

ETransportation and Land Use @Agriculture, Forestry, and Waste

45

GHG Reduction (MMtCO,e)

Key to Figures EX-4 and EX-5

AFW-1 Forest Restoration

AFW-2a Afforestation of Forested Landscape
AFW-2b Afforestation of Urban Forestry
AFW-3a Forest Mgt. for Carbon Storage — Pine
AFW-3b Forest Mgt. for Carbon Storage - Public
AFW-4 Use of Forestry, Biomass, Feedstocks
AFW-5a Farming Soil Carbon Management
AFW-5c Farming Nutrient Management
AFW-6 Reduce Loss of Green Space

AFW-7 Promote In-state Biofuel Production
AFW-8 Promote Municipal Solid Waste Tech.
AFW-9a Biomass-to-Energy Manure

AFW-9b Biomass-to-Energy Biosolids

ESD-5a Renewable Portfolio Standards

ESD-6 Nuclear Power

ESD-8 Combined Heat and Power Systems

ESD-9 Power Plant Efficiency Improvements

ESD-11 Landfill Gas-to-Energy

ESD-12 Demand-Side Management Programs
ESD-13a Energy Efficiency in Residential Buildings
ESD-14 Improved Building Codes for Efficiency
TLU-1 Develop and Expand Low-Greenhouse Gas Fuels
TLU-2 Low Rolling Resistance Tires

TLU-4 Improve Transportation System Mgt.

TLU 5&6 Land Use Planning Processes and Increasing
Choices in Modes of Transportation

TLU 7 Incentive Programs for Increased Vehicle Fleet
Efficiency

AFW-9c Biomass-to-Energy Bio-products

TLU 8 Increasing Freight Movement Efficiencies
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Quantified recommendations are ranked in Figure EX-4 according to their potential to reduce
emissions in 2025. This figure indicates that the greatest reductions are offered by the three
policy recommendations known as:

e AFW-4 (Expanded Use of Agriculture, Forestry, and Waste Management, Biomass
Feedstocks for Electricity, Heat, and Steam Production);

e ESD-5 (Promoting Renewable Electricity through Renewable Portfolio Standard,
Incentives, and Barrier removal); and

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

Figure EX-5 displays the recommendations according to their respective cost-effectiveness, from
lowest cost (highest savings) to highest cost. Recommendations with negative numbers
represent a total net benefit to Florida’s economy after accounting for the costs to implement the
recommendation. In most of these cases, a specific investment will be required to initiate the
option. Policy recommendations TLU-1 (Develop and Expand Low-Greenhouse Gas Fuels) and
TLU-2 (Low Rolling Resistance Tires and Other Add-On Technologies) are the policies with the
lowest cost-per-ton reduced. Policy recommendation AFW-6 (Reduce the Rate of Conversion of
Agricultural Land and Open Green Space to Development) has the highest cost per ton.

Figure EX-5. “Opportunity Map” Identifying the Costs and Cost Savings in 2025 from 28
Recommended Policies (Negative Number indicates Cost Savings)

@Energy Supply and Demand ETransportation and Land Use H Agriculture, Forestry, and Waste

$150

$100

$50

@
o

)(l

-$50

Cost Effectiveness, $ per Ton

©@
=
o
o

-$150

-$200

19 2008 Center for Climate Strategies
Executive Summary www. flclimatechange.us




Florida’s Energy and Climate Change Action Plan

Figure EX-6 displays the quantified policy recommendations in the form of a “cost curve” or
step-function showing both policy costs and benefits in 2025. The vertical axis represents the
cost or cost savings (negative cost) for each recommendation, which are ranked from lowest
cost (highest savings) to highest cost. The horizontal axis represents the amount of greenhouse
gas reductions offered by the recommendation, computed as “percent reduction below
business-as-usual,” with each recommendation’s width proportional to its greenhouse gas
reduction potential. The wider the recommendation’s step, the greater the greenhouse gas
mitigation. Each policy moving to the right achieves an increased “percent reduction below
Business As Usual,” but at an increasing cost.

EX-6. Cost curve for 28 policy recommendations

(Key for Figure EX-6 follows Figure EX-9)

Economy-wide Stepwise
Marginal Cost Curve of Florida, 2025
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Unguantifiable Recommendations

Some recommendations within this report are not quantified. While many of these
unquantifiable policies were estimated by Technical Working Groups and the Action Team to
have the likely effect of producing emissions reductions and will involve net costs or cost
savings, some of them are foundational —that is, they enable other policies. The lack of
quantified results for these recommendations should not be seen as an indication that they are
less important or less valuable than the others.
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Adaptation
Adaptation represents a unique challenge for Florida. The product of the adaptation

investigation is a comprehensive planning framework to guide Florida over the coming years
and decades to manage climate impacts that Floridians will likely face regardless of the success
of state, national, or international mitigation efforts. The Adaptation recommendations are a
comprehensive first look at the issues and opportunities facing Floridians, and contain
recommendations for further study and examination as well as measures that can be
undertaken immediately to adapt to the many consequences of climate change that may occur
in the near future.

Cap-and-Trade

One area of investigation directly assigned to the Phase 2 process from the Phase 1 Report was
an examination of cap-and-trade program design. Shortly thereafter, HB 7135 directed the
Florida Department of Environmental Protection to initiate rulemaking to create a cap-and-
trade program for fossil-fired electric generation plants. The Legislature identified 11 major
program design and policy questions to be addressed through rulemaking. The Action Team
Chairman (DEP Secretary Michael Sole) suggested that the Action Team provide pre-
rulemaking guidance. Therefore, the Action Team asked CCS to perform economic modeling of
two policy alternatives, which examined the benefits of Florida joining one of two existing
regional climate initiatives. Those results are given in Appendix B. The modeling was not
utilized to estimate the cumulative greenhouse gas reductions (or the costs or benefits of the
alternatives) in a manner consistent with that used for the other quantified policies. Nor were
the emissions reductions and costs of the cap-and-trade options included in the total or
summary results. The cap-and-trade program is intended to be implemented concurrently with
other recommended policy actions, to guarantee that emissions targets are met within the
covered sectors, and, potentially, to generate additional reductions and cost savings.

Government Policy

The Government Policy and Coordination Technical Working Group presented five policies
that were ultimately adopted for recommendation by the Action Team. These policies fall into
two categories: efforts that enable or enhance the successful implementation of policies
recommended for specific sectors, and policies that foster the development and creation of
technologies and businesses that mitigate greenhouse gases and promote the creation of jobs
and economic growth. Finally, the Government Policy Coordination Technical Working Group
examined the multiple planning authorities at all levels of government in Florida, and the
Action Team has recommended measures to incorporate greenhouse gas considerations into
government planning processes and improve coordination among entities with overlapping
jurisdiction.
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Energy Security

The Action Team focused considerable time and consideration on the issue of increasing
Florida’s energy security. Table EX-3 provides a summary total of fuel savings for quantified
recommendations by fuel type. Figure EX-7 shows the relative savings of petroleum by policy
recommendation. Figure EX-8 shows each recommendation’s coal savings by million short
tons. Figure EX-9 shows each recommendation’s natural gas savings in billions of cubic feet.

Table EX-3. Total fuel savings

Total Fuel Saved 2009-2025
All Recommendations

Petroleum 53.5 billion gallons
Coal 200.2 million short tons
Natural Gas 6,394.0 billion cubic feet

Figure EX-7. Petroleum savings by recommendation, 2009-2025
(Key for Figure EX-7 follows Figure EX-9)
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Figure EX-8. Coal savings by recommendation, 2009-2025
(Key for Figure EX-8 follows Figure EX-9)
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Figure EX-9. Natural gas saved by recommendation, 2009-2025
(Key for Figure EX-9 is on the following page)
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Key to Figures EX-7, EX-8, and EX-9

AFW-1 Forest Restoration

AFW-2a Afforestation of Forested Landscape
AFW-2b Afforestation of Urban Forestry
AFW-3a Forest Mgt. for Carbon Storage — Pine
AFW-3b Forest Mgt. for Carbon Storage - Public
AFW-4 Use of Forestry, Biomass, Feedstocks
AFW-5a Farming Soil Carbon Management
AFW-5c Farming Nutrient Management
AFW-6 Reduce Loss of Green Space

AFW-7 Promote In-state Biofuel Production
AFW-8 Promote Municipal Solid Waste Tech.
AFW-9a Biomass-to-Energy Manure

AFW-9b Biomass-to-Energy Biosolids

ESD-5a Renewable Portfolio Standards

ESD-6 Nuclear Power

ESD-8 Combined Heat and Power Systems

ESD-9 Power Plant Efficiency Improvements

ESD-11 Landfill Gas-to-Energy

ESD-12 Demand-Side Management Programs
ESD-13a Energy Efficiency in Residential Buildings
ESD-14 Improved Building Codes for Efficiency
TLU-1 Develop and Expand Low-Greenhouse Gas Fuels
TLU-2 Low Rolling Resistance Tires

TLU-4 Improve Transportation System Mgt.

TLU 5&6 Land Use Planning Processes and Increasing
Choices in Modes of Transportation

TLU 7 Incentive Programs for Increased Vehicle Fleet
Efficiency

AFW-9c Biomass-to-Energy Bio-products

TLU 8 Increasing Freight Movement Efficiencies

Action Team Recommendations for Each of the Six TWG Sectors

The following summary tables outline the Action Team’s recommendations across each of the
six technical working groups. For those recommendations that were quantified during the
process, emission reduction potential and cost effectiveness are detailed within each table.
Additional detail regarding the policy recommendation is presented in the summary chapters
and within the technical appendices of this report.
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Table EX-4. Energy Supply and Demand recommendations summary

GHG Reductions Net
(MMtCOze) Present Cost-
. . . Value (See | Effective- .
Policy No. Policy Recommendation Total Note 2) ness Status of Policy
2017 2025 [2009- |2009-2025 | ($/tCOze)
2025 | (Million $)
Tier 1
Promoting Renewable Electricity
through Renewable Portfolio
ESD-5 Standard (RPS), Incentives and 17 345 | 319 -$9,274 -$29 Approved
Barrier Removal (20% by 2020)
ESD-6 Nuclear Power 0.0 7.3 49.4 $1,782 $36 Approved
ESD-7 I(?Ft{eF%rated Resource Planning Not to be quantified Approved
Esp-g |Combined Heatand Power (CHP) | 4 o | 55 | 265 | 126 $5 Approved
Systems
ESD-9 IPO""er Plant Efficiency 84 | 89 [111.4| -$1,541 ~$14 Approved
mprovements
ESD-11 [Landfill Gas-To-Energy (LFGTE) 3.7 8.7 64.7 $79 $1 Approved
Demand-Side Management
ESD-12 |(DSM)/Energy Efficiency Programs,| 13.0 21.8 | 201.4 | -$8,566 -$43 Approved
Funds, or Goals for Electricity
ESD-13a |ENeray Efficiency in Existing 34 | 54 | 504 | 31432 $28 Approved
Residential Buildings ) ) ' ' pp
Improved Building Codes for
ESD-14 Energy Efficiency 0.0 4.9 9.9 -$265 -$27 Approved

Training and Education for Building
ESD-15 |Operators and Community Not to be quantified Approved
Association Managers

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 8.0 154 | 136.5 | -$4,082 -$30 Not applicable
Order 127)
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
25 2008 Center for Climate Strategies
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Table EX-5. Transportation and Land Use recommendations summary

GHG Reductions Energy
(MMtCO¢€) Security
. Present |- ost- | Savings -
el Policy Recommendation Total Value SEibE) (Ealoms EVel 0
No. otal 2009-2025 | _-Ness Saved | Support
2017 2025 | 2009- o ($/tCOe) | 2009-
2025 | (Million $) 2025)
(million
gallons)
TLU-1 Ejgles'c’p and Expand Low-GHG 620 | 12.62 | 106.41| -$15,161 | -$142| 37,290| Approved
Low Rolling Resistance Tires and
TLU-2 Other Add-On Technologies 0.80 1.84 | 13.99 | -$1,259 -$90 1,665 | Approved
. Not Quantified Separately;
TLU-3 |Smart Growth Planning Included in Other Analyses Approved
Improving Transportation System
TLU-4 3.94 6.98 | 63.91 | -$5,106 -$80 7,858 | A d
Management (TSM) %5, $ ’ pprove
TLU- Land Use Planning Processes and
526 Increasing Choices in Modes of 1.77 3.54 | 28.29 NQ NQ 3,200 | Approved
Transportation
Incentive Programs for Increased
TLU-7 Vehicle Fleet Efficiency 0.84 1.56 | 13.14 NQ NQ 1,564 | Approved
| ing Freight M t
TLU-g | o easing Freight Movemen 059 | 1.10 | 1152 | $21 $2 1,302 | Approved
Efficiencies
Sector Totals 14.14 | 27.64 | 237.26 | -$21,505 -$110 52,879
Sector Total After Adjusting for
Overlaps 12.73 | 25.14 | 214.35| -$18,400 -$106 | 48,786
Reductions from Recent Actions| 19.10 | 34.11 | 307.24
Sector Total Plus Recent Actions| 31.83 | 59.25 | 521.59
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Table EX-6. Agriculture, Forestry and Waste Management recommendations summary

Executive Summary

GHG Reductions Net
(MMtCOze) Present Cost- Energy
Option Policy Option Value |Effective-| Security |Status of
No. yop Total | 2009- ness Fuel Policy
2017 | 2025 | 2009- 2025 ($/tCO2e) | Savings
2025 | (Million $)
Forest Retention—Reduced
AFW-1 |Conversion of Forested to Non- 0.5 0.6 7.2 $186 $26 Approved
Forested Land Uses
Afforestation and Restoration of
Non-Forested Lands
A. Forested Landscape Approved
Afforestation 1.6 3.1 28 $134 $4.9
AFW-2 Reforestation 6.1 11.6 104 $555 $5.3
3.5 million
short tons
coal, or
B. Urban Forestry 4.6 8.7 78 $759 $10 76.000 Approved
cubic feet
natural gas
Forest Management for Carbon
Sequestration
A. Pine Plantation
AFW-3 Management 0.5 0.9 7.9 $84 $11 Approved
B. Non-Federal Public
Land Management 0.3 0.4 3.9 $41 $11 Approved
Expanded Use of Agriculture, gﬁo'::'yc')?;
Forestry, and Waste coal or
AFW-4 |Management (AFW) Biomass 21 40 361 $7,432 $21 486,000 Approved
Feedstocks for Electricity, Heat, cubié feet
and Steam Production
natural gas
Promotion of Farming Practices
That Achieve GHG Benefits
. 5 million
A. Soil Carbon 0.5 0.9 80| -$74 -$9 | gallons of |Approved
Management diesel fuel
B. Land-Use Management
AFW-5 That Promotes N/Q Approved
Permanent Cover
C. Nutrient Management 0.2 ‘ 0.3 | 2.6 ‘ $68 $26 Approved
D. Improved Harvesting
Methods to Achieve N/Q Approved
GHG Benefits
Reduce the Rate of Conversion
AFW-6 |of Agricultural Land and Open 0.2 0.5 4.2 $394 $93 Approved
Green Space to Development
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4,075
million
gallons
In-State Liquid/Gaseous gasoline
AFW-7" 1 Biofuels Production 4.0 82 68 —$532 %8 and 271 | Approved
million
gallons
diesel
190,000
short tons
Promotion of Advanced coal or
Municipal Solid Waste (MSW) 4,000
AFW-8 |Management Technologies 1.9 4.4 34 $294 $9 cubic feet | Approved
(Including Bioreactor NG and
Technology) 109 million
gallons
diesel
Improved Commercialization of
Biomass-to-Energy Conversion
and Bio-Products Technologies
4,500 short
A. Manure Digestion/Other tons coal
Waste Energy 0.04 0.09 0.8 -$13 -$17 or 100 Approved
Utilization cubic feet
natural gas
AFW-9 —
B. WWTP Biosolids 2.5 million
; short tons
Energy Production & coal or
Other Biomass 2.4 5.0 42 $1,848 $44 55.000 Approved
Conversion i,
A cubic feet
Technologies
natural gas
C. Bio-Products
Technologies and Use 0.2 0.3 26 | -$161 -$62 Approved
: Programs to Support Local
AFW-10 Farming/Buy Local N/Q Approved
Sector Totals 44 85 752 | $11,014 $15
Sector Total ;After Adjusting o5 58 469 $5.974 $13
for Overlaps
Reductions From Recent . . . . .
Actions
Sector Total Plus Recent
Actions 25 58 469| $5,974 $13
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Table EX-7. Government Policy and Coordination recommendations summary

GHG Reductions Net
(MMtCOze) Birsca( Cost-
gy Policy Recommendation Valne | SIEEIVE. | SIEES 6
No. y Total 2009-2025 | Ness Policy
2015 | 2025 | 2009- S ($/tCO2e)
2025 | (Million $)
i Targets, Reporting, Funding, and o
GP-1 Accountability Measures Not to be Quantified Approved
GP-2 Public Awareness and Education Not to be Quantified Approved
Inter-Governmental Planning s
GP-3 Coordination and Assistance Not to be Quantified Approved
GP-4 Gf.e?” Business Development Not to be Quantified Approved
Policies
GP-5 Introduc_e Corg Competenmes Into Not to be Quantified Approved
Professional Licensing Programs

Table EX-8. Adaptation Strategies recommendation summary

ﬁ:jaerp,ﬁ\?ilg;k Planning Framework Element S}Da;lljizy()f
ADP-1 Advancing Science Data and Analysis for Climate Change Approved
ADP-2 Comprehensive Planning Approved
ADP-2.1 Local Government Level Approved
ADP-2.2 Regional Government Level Approved
ADP-2.3 State Government Level Approved
ADP-3 Protection of Ecosystems and Biodiversity Approved
ADP-3.1 Uplands, Freshwater and Marine Systems Approved
ADP-3.2 Beaches and Beach Management Approved
ADP-3.3 Species Protection Approved
ADP-4 Water Resource Management Approved
ADP-5 Built Environment, Infrastructure and Community Protection Approved
ADP-5.1 Building Codes and Regulation Approved
ADP-5.2 Flood Protection Approved
ADP-5.3 Beaches as Infrastructure Approved
ADP-5.4 Transportation and Other Infrastructure Approved
ADP-6 Transportation and Other Infrastructure (moved into ADP-5) Approved
ADP-7 Economic Development Approved
ADP-7.1 Tourism Approved
ADP-7.2 Other Resource-based Industries Approved
ADP-7.2.1 Agriculture Approved
ADP-7.2.2 Forests Approved
ADP-7.2.3 Marine Approved
ADP-7.2.4 Aquaculture Approved
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Executive Summary

ﬁ:jaerﬂﬁ‘?i’g;k Planning Framework Element S}Dact)lljizy()f
ADP-7.2.5 Mining Approved
ADP-7.3 Construction Approved
ADP-8 Insurance (Property and Casualty) Approved
ADP-9 Emergency Preparedness and Response (Extreme Events) Approved
ADP-10 Human Health Concerns Approved
ADP-10.1 Health Care Approved
ADP-10.2 Air Quality Approved
ADP-10.3 Wastewater Treatment Approved
ADP-10.4 Disaster Response Approved
ADP-10.5 Medical Treatment and Biomedicine Development Approved
ADP-11 Social Effects Approved
ADP-11.1 Social Justice Issues Approved
ADP-11.2 Food and Water Security Approved
ADP-11.3 Housing Approved
ADP-11.4 Intersection of Climate Change and Human Behavior Approved
ADP-12 Organizing State Government for the Long Haul Approved
ADP-13 State Funding and Financing Approved
ADP-14 Coordinating with Other Regulatory and Standards Entities Approved
ADP-14.1 Federal Government Approved
ADP-14.2 Professional Societies Approved
ADP-15 Public Education and Outreach Approved
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The Science of Climate Change and
Its Importance and Opportunities for Florida

Executive Order 07-128 created the Governor’s Action Team on Energy and Climate Change
(Action Team) in the summer of 2007. The Action Team was tasked to develop a series of
recommendations for addressing climate change in Florida. A brief description of the science of
climate change and the potential impacts to Florida is provided here to assist the reader in
understanding the nature of these recommendations and the importance of taking action. There
are numerous benefits, both environmental and economic, which accrue both to the State of
Florida and the private sector due to pursuing energy efficiency and investing in alternative
energy technologies.

Natural Warming

The sun’s energy drives the Earth’s weather and climate and heats its surface. Some of this
energy radiates back into space, but some is trapped by naturally occurring greenhouse gases
(GHGs) such as carbon dioxide (CO:), water vapor, and other gases. GHGs are necessary to life
as we know it; because they keep the planet’s surface warmer than it would be otherwise.
However, as the concentrations of these gases continue to increase in the atmosphere, the
Earth’s temperature is rising above traditional levels. According to the U.S. National Oceanic
and Atmospheric Administration and the U.S. National Aeronautics and Space Administration
data, the Earth’s average surface temperature has increased by about 1.2 to 1.4° Fahrenheit in
the past 100 years. The eight warmest years on record (since 1850) have all occurred in the past
10 years (since 1998), with the warmest year being 2005.

Human Activities are Changing the Earth’s Climate

In May 2001, the White House asked the National Academy of Sciences (NAS) to assess the
current understanding of climate change by answering key questions related to both causes of
climate change and projections of future change. The NAS released a report, Climate Change
Science: An Analysis of Some Key Questions (2001), and a second report, Understanding and
Responding to Climate Change (2008), the latter of which stated, “... [C]limate changes observed
over the last several decades are likely mostly due to human activities” and “... additional
evidence collected over the past several years has increased confidence in this conclusion.”

The accumulation of some GHGs in the atmosphere is a natural part of the Earth’s climate
system and has been beneficial to our living environment. However, due to the extensive
combustion of fossil fuel and land use changes over the past several hundred years,
concentrations of GHGs in the Earth’s atmosphere now exceed pre-industrial era amounts.
Between 1970 and 2004, global emissions increased by 70 percent, with a full 24 percent increase
occurring in the 14 years between 1990 and 2004. During that time, GHGs increased from 28.7 to
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49 gigatons (GT). Of those, emissions of CO2 grew by about 80 percent between 1970 and 2004,
with the largest increase of 28 percent occurring during the 14 years between 1990 and 2004.!

The largest growth in global GHG emissions occurring between 1970 and 2004 came from the
energy supply sector, with a 170 percent increase. The next-largest growth in emissions came
from the transportation sector with 120 percent, then the industrial sector with 65 percent, and
finally land use and forestry with 40 percent. Between 1970 and 1990, direct emissions from
agriculture grew by 27 percent. Without specific action, by 2030, global emissions of CO: from
energy use are projected to grow from 45 percent to 110 percent more than emissions measured
in the year 2000.2

Fossil fuel consumption in automobiles and electric power plants worldwide results in the
emission of approximately 5.5 billion metric tons of CO2 each year, and deforestation
contributes an estimated additional 1.6 billion metric tons annually.®* GHG increases of methane
and nitrous oxide are due primarily to agricultural activities.

If GHGs continue to increase, climate models predict that the average temperature at the Earth’s
surface could increase from 2.5 to 10.4°F by 2100.* Members of the NAS and the scientific
members of the Intergovernmental Panel on Climate Change (IPCC) are certain that human
activities are changing the composition of the atmosphere, and that increasing the concentration
of GHGs will change the planet’s climate.> At this point in time, scientists do not know with
certainty how much it will change, at what rate it will change, or what the exact effects will be.

Florida’s Emissions of Greenhouse Gases

Florida’s gross GHG emissions increased from 248.8 million metric tons in 1990 to 336.6 million
metric tons in 2005 as shown in Figure 1. Florida’s GHGs come primarily from fossil fuel
combustion attributable to the utility and transportation sectors. The utility sector accounts for
44 percent of GHGs and the transportation sector accounts for 37 percent of GHGs. This means
that Florida’s GHGs are largely attributed to supplying consumer demand for electricity and
transportation. Future GHG growth in Florida is anticipated to come from these same sectors.

! Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report, Working Group III, May 2007,
available at: http://news.bbc.co.uk/1/shared/bsp/hi/pdfs/04 05 07 ipcc report.pdf

2 Ibid.

3 U.S. National Aeronautics and Space Administration. “Earth Observatory: The Carbon Cycle,” available at:
http://earthobservatory.nasa.gov/Library/Carboncycle/carbon _cycle.html

4IPCC. 2007. “Climate Change 2007: the Physical Science Basis,” Solomon, S., D. Qin, M. Manning, eds. Contribution
of Working Group I to the Fourth Assessment Report of the IPCC, available at:
http://mews.bbc.co.uk/1/shared/bsp/hi/pdfs/02 02 07 climatereport.pdf

5 U.S. Environmental Protection Agency. “Climate Change: Basic Information,” available at:
http://www.epa.gov/climatechange/basicinfo.html
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Figure 1. Actual and projected greenhouse gas emissions in Florida by sector, 1990-2025
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While climate science is complex and evolving, the scientific community has reached a strong
consensus regarding the science of global climate change. The world is undoubtedly warming.
This warming is largely the result of emissions of carbon dioxide and other GHGs from human
activities, including fossil fuel combustion, industrial processes, and changes in land use, such
as deforestation. Although legitimate differences of opinion exist regarding the most effective
mix of policies to address this problem, mitigation of GHGs is the essential component.

The Effects of Global Climate Change on Florida

With the release of each new report by the IPCC and the NAS, the consequences of global
climate change are becoming better understood. By virtue of Florida’s geography, changes in
climate and sea level are of particular concern.

The impacts of climate change on Florida will result directly from an increase in air and water
temperatures, sea level rise, and a change in precipitation levels.

e Air Temperature Rise—The IPCC predicts that the average temperature at the Earth’s
surface could increase from 2.5 to 10.4°F by 2100.6

¢ JPCC. 2007. “Climate Change 2007: the Physical Science Basis,” Solomon, S., D. Qin, M. Manning, eds. Contribution
of Working Group I to the Fourth Assessment Report of the IPCC, available at:
http://mews.bbc.co.uk/1/shared/bsp/hi/pdfs/02 02 07 climatereport.pdf.
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e Sea Level Rise—Higher temperatures are expected to raise sea level by expanding ocean
water, melting mountain glaciers and small ice caps, and causing portions of the coastal
section of the Greenland and Antarctic ice sheets to melt or “slide” into the ocean. The IPCC
estimates that the global average sea level will rise between four and 35 inches, depending
on the magnitude of warming.

e Future Precipitation and Storm Changes—Tropical storms and hurricanes are likely to
become more intense, produce stronger peak winds, and produce increased rainfall over
some areas due to warming sea surface temperatures (which can strengthen these storms).”

Each of these changes will impact the various sectors of Florida’s economy, such as health,
agriculture, forestry, water resources, coastal areas, and animal and sea-life species.

e Health—Human health can be affected directly and indirectly by climate change in part
through extreme periods of heat and cold, storms, and diseases spread by mosquitoes in
warm climates.’ Florida’s population of senior citizens, particularly those living alone,
would be most adversely affected by heat waves and heat-related illnesses.” Further, sea
surface warming could increase health threats from marine-borne illnesses, shellfish
poisoning, and harmful algal blooms.°

e Agriculture—Citrus crop yields could decrease with warmer temperatures in the
southernmost part of Florida because of the lack of a sufficient dormant period. Changes in
cotton and sorghum production are unclear because increasing CO:levels and rainfall
would likely increase yields. However, the shorter growing season brought on by increasing
temperatures could result in plants producing fewer or smaller seeds and fruit.!! In the
short-term, it appears there may be benefits in the agricultural section from global warming;
however, the effects in the long-term are unknown.

e Forestry—Changes in tree species, geographic extent, and the health and productivity of
forests can be expected with a warmer climate. The mixed conifer/hardwood forests found
in the northern and Panhandle sections of Florida are likely to retreat northward. These
forests eventually would give way to wet tropical forests such as tropical evergreen
broadleaf forests and dry tropical savanna. If conditions become drier, the current range of
forests could be reduced and replaced by grasslands and pasture.’?

7 Ibid.

8 U.S. Environmental Protection Agency. “Climate Change: Basic Information,” available at:
http://www.epa.gov/climatechange/basicinfo.html

° U.S. Environmental Protection Agency. “Climate Change and Florida.” EPA 230-F-97-008i, September 1997.
http://vosemite.epa.gov/OAR/globalwarming.nsf/UniqueKeyLookup/SHSU5BUKSV/$File/fl impct.pdf

10 Tbid.
1 Ibid.
12 Ibid.
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e Water Resources—Evaporation is likely to increase with a warmer climate, and that could
result in lower river flow and lower lake levels during drier periods. If stream flow and lake
levels drop, groundwater could also be reduced. Saltwater intrusion from sea level rise
could threaten aquifers used for urban water supplies. These changes could further stress
South Florida’s water resources. In contrast, more intense rain could increase flooding in
some areas.’

e Oceans - High water temperatures lead to the bleaching of coral, which is the expulsion of
the symbiotic algae that corals need for survival, growth, and reproduction. While some
corals can recover from bleaching other corals will be eliminated which will reduce local
and regional coral diversity. Ocean acidification is another impact of climate change on
oceans caused by the increases in atmospheric concentration of COz. Higher CO:
concentration in the air increases the amount of CO: dissolved in ocean waters. Increased
ocean acidity lowers the concentration of carbonate, which corals and other marine
organisms need to build their skeletons.™

e Coastal Areas— As sea level rises, Florida’s wetlands and lowlands along the Gulf and
Atlantic coasts could be inundated. Adverse impacts in these areas could include loss of
land and structures, loss of wildlife habitat, accelerated coastal erosion, exacerbated
flooding and increased vulnerability to storm damage, and increased salinity of rivers, bays,
and aquifers, which would threaten supplies of fresh water.!>

e Land Plants and Animals—Scientists are seeing spring events occurring earlier each year.
In North America, a northern shift is occurring in plant and animal ranges. Scientists are
seeing shifts in ranges and changes in algal, plankton, and fish abundance in Florida
associated with rising water temperatures, as well as related changes in salinity, oxygen
levels, and circulation.1®

If Florida and other states and nations act now to reduce GHG emissions, many of these effects
can be avoided, minimized, or mitigated. The actions necessary to reduce GHG emissions are
available to every household, every community, and every state in the nation. There is a cost
associated with some of these actions, but there is also a direct cost for failing to act.

Addressing Climate Change through a Market-Based Solution

There is more than one method for encouraging the reduction in GHGs within the Florida
economy. Options range from taxing to mandatory cuts to seeking market-based solutions. The
U.S. Environmental Protection Agency had success in the 1980s with reducing acid rain through

13 Ibid.

' The Pew Center on Global Climate Change, Coral Reefs & Global Climate Change, February 2004
http://www.pewclimate.org/docUploads/Coral_Reefs.pdf

15U.S. Environmental Protection Agency. “Climate Change and Florida.” EPA 230-F-97-008i, September 1997.
http://vosemite.epa.gov/OAR/globalwarming.nsf/UniqueKeylLookup/SHSUSBUKSV/$File/fl impct.pdf

16 Ibid.
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the use of market-based solutions, and many in the world believe the same can be accomplished
with GHGs. The market-based solution being pursued by the European Union, as well as the
Regional Greenhouse Gas Initiative and the Western Climate Initiative here in the United States,
uses a cap-and-trade program to reduce emissions. This initiative is discussed at greater length
in Chapter 4. By seeking a market-based solution to Florida’s climate change concerns, the
resulting economic stimulus will provide multiple benefits to the state. Not only will Florida
benefit by slowing climate change through reducing GHGs, but it will stimulate the economy
through the creation of new energy technologies, new business opportunities, new green jobs,
and a reduction in the state’s dependence on foreign sources of fuel, which translates to better
energy security.

Market mechanisms are an efficient means to address GHG reductions because these
mechanisms use price signals to provide incentives to individuals. To enhance the effectiveness
of market mechanisms, consumer outreach programs can educate citizens on the critical role
that everyday choices play in reducing GHG. By making conscious choices to conserve energy
and to use energy more efficiently, Floridians can make a measurable difference in reducing
GHG emissions.

Stimulating Economic Development

In order to address Florida’s energy future, the public and the private sector must invest in new
fuel sources, new technologies, new infrastructure, and more efficient homes, buildings,
appliances, and transportation. These investments also represent real business opportunities in
the private sector.

Florida Governor Charlie Crist has pointed out repeatedly that there are many commercial
opportunities that can be created by new economic ventures in Florida, specifically that “there
is gold in green” for Florida in alternative energy technologies. If Florida is successful in
expanding hydrogen, biomass, solar, wind, and ocean energy programs, it will be poised to
provide other states and nations with the technologies, expertise, and manufactured parts to
take advantage of Florida’s renewable energy industry. Entrepreneurs and businesses have the
opportunity to invest in new technologies and build an alternative energy market while
strengthening Florida’s economic future.

Efforts to address energy security and global climate change are creating new markets for
products and services that did not exist 20 years ago. One particular sector of Florida’s economy
that is already seeing new investments is agriculture. In order to reduce national reliance on
foreign sources of petroleum, the transportation sector is investing in biofuels. Evidence of the
economic opportunities in Florida for alternative fuels is offered by the success of the past three
Farm-to-Fuel programs sponsored by the Florida Department of Agriculture and Consumer
Services and with the movement of biofuel companies into the state and start-ups created
within the state.

Businesses and investors are keenly interested in the new opportunities offered by alternative
fuels and emerging technologies. During both of Governor Crist’s “Serve to Preserve” Summits
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on Global Climate Change in 2007 and 2008, attendees heard the experiences of to both
emerging and established technology companies capitalizing on the commitment to develop
alternative forms of energy. At the state, national, and global levels, venture capitalists are
investing in the advanced energy technology sector. In 2006, venture capitalists invested $740
million into biofuel firms, compared with $111 million invested in 2005."7 The broader advanced
energy technology sector attracted $2.9 billion in venture capital in 2006, outpacing even the
Fiscal Year 2008 federal appropriations of $2.7 billion.'

Achieving Energy Security

Approximately 58 percent of the oil consumed by the United States is imported. Of total
imports, 49 percent originates in the Western Hemisphere, 21 percent from Africa, 16 percent
from the Persian Gulf, and 14 percent from others sources.”” Projected trends by the U.S.
Department of Energy show dependence on oil imports continuing to increase. In May 2001, the
National Energy Policy Development Group concluded that this imbalance, “...if allowed to
continue, will inevitably undermine our economy, our standard of living and our national
security.” Geopolitical challenges are driving the United States to focus on energy security by
increasing the domestic production of energy rather than depending on foreign nations.

The pursuit of energy security in the United States has focused on five main objectives:

1. Increase the energy efficiency of transportation, appliances, buildings, power plants, and
transmission lines;

2. Modernize energy infrastructure by adding new transmission facilities, retiring old
generators that release high emissions, and investing in public transportation;

3. Diversify the fuels used in the electric and transportation sectors;
4. Develop cleaner domestic fuels; and
5. Invest in and encourage alternative and new technologies.

Florida is looking to achieve those same objectives on a state level. Increasing energy efficiency
and conservation in our homes, offices, buildings, and industry can have the largest impact on
increasing energy security. In addition to every citizen taking personal responsibility to pursue
energy efficiency and conservation, the state must upgrade and modernize its energy
infrastructure. These upgrades need to come in the form of investments in cleaner electrical
generators, new transmission facilities that can accommodate renewable energy sources, and
public transportation systems.

17 Cleantech Venture Network. “Envy with Green(tech),” TeleSoft Partners. 2007.
18 Ibid.

19 United States Energy Information Administration.
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The fuel that drives Florida’s electric generators comes from out of state and out of the country.
For example, coal is delivered to Florida by rail or barge, natural gas is delivered through
pipelines, oil is delivered by tanker, and nuclear fuel is delivered by rail and truck. Florida
receives 98 percent of its transportation fuel by sea via barge and tanker ship into seven ports.
Any one of these transport systems that fuel Florida’s electricity and transportation sectors
could be, and has been, disrupted by a disaster or severe weather.

In an effort to diversify the state’s fuel supply and attempt to keep consumer costs affordable, a
number of Florida-based utilities are looking at nuclear facilities for the first time in decades.
Because nuclear plants have zero GHGs in the production phase of their plant life cycle, nuclear
energy has taken on increased importance in strategies for meeting future energy demand. Two
Florida utilities have expressed interest and intent to expand current nuclear capacity or
construct new nuclear generating facilities. Through the Energy Policy Act of 2005, the federal
government offers tax incentives, loan guarantees, and other subsidies for nuclear power
generation. Florida also enacted statutory provisions in 2006 and 2008 to allow for “advanced
cost recovery” for nuclear power and its associated transmission system. Ongoing concerns
regarding nuclear waste disposal remain a key issue that needs to be addressed.

Florida’s utilities are also increasing investments in energy efficiency and in renewable sources
of electricity generation. Important changes to Florida law enacted by the 2008 Florida
Legislature expanded the range of energy efficiency program coverage and provided added
incentives to utilities to achieve additional efficiency gains. Further, investments in renewable
sources of energy are increasing in Florida due to increased fossil fuel prices as well as a range
of policy actions that have removed market barriers, offset capital costs, and provided guidance
for the establishment of a renewable portfolio standard for Florida utilities.

In the transportation sector, national energy security issues focus on U.S. refineries. Currently,
domestic oil refineries are running at near-maximum capacity and represent a bottleneck in the
oil supply chain. Due to environmental, safety, and aesthetic reasons, adding oil refinery
capacity is difficult. Biofuels may help stabilize near-term oil prices by serving as fuel extenders,
allowing fuel companies to sell more gallons than their petroleum refineries are capable of
producing. Since biofuel plants do not pose as many of the same concerns as oil refineries, they
are viewed as a solution to the refinery capacity dilemma. As the demand for transportation
fuels increases, Florida’s infrastructure for producing, storing, and transporting that fuel or
biofuel to market will need to expand, including new storage capacity in some of Florida’s
ports.

Conclusion

Few single elements have as much economic impact and are as critical to the economic health of
the state as energy. Whether it is the electricity to run homes or businesses or the petroleum to
power transportation systems, energy is the lifeblood of the economy. Due to its economic
importance, one of the primary goals of Florida’s energy policy must be to ensure a clean,
reliable, fair, and affordable energy supply. This goal is consistent with reducing GHGs
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because, by encouraging investment in energy efficiency and the use of clean renewable energy
sources, Florida will be reducing its demand for imported fuel and securing better sources of
energy for the future.

To position the state to take economic advantage of the emerging technology industry, Florida
must act now to reduce GHG emissions. Hand-in-hand with pursuing energy efficiency
measures that build on the 2008 Legislature’s work, Florida should encourage the development
of alternative energies to achieve the goals of:

e Mitigating the potential impacts to Florida from climate change;

e Further stimulating economic development in the state associated with the existing and
emerging alternative energy industries; and

e Achieving energy security by reducing dependence on foreign fuels.
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History and Status of State Actions

In recent years, the State of Florida has undertaken a number of actions to address the issues of
energy and climate change. For example, in 2006, the Legislature passed Florida’s first
comprehensive energy plan, prompted by a series of events, including very active 2004 and
2005 hurricane seasons that heightened concern over energy reliability, energy security, and
energy supply. More recently, the growing body of evidence in support of the threat posed by
greenhouse gas (GHG) emissions and climate change led Florida Governor Charlie Crist to
intensify the state’s efforts to address these complex and interrelated challenges. The following
provides a brief overview of these and other efforts to date.

2007 Energy and Climate Change Initiatives

On July 12 and 13, 2007, Governor Crist hosted “Serve to Preserve: A Florida Summit on Global
Climate Change.” The first-ever summit of its kind in Florida brought together leaders of
business, government, science, environmental stakeholders, and advocacy groups to examine
the risks to Florida and the nation posed by global climate change. At the conclusion of the
summit in Miami, Governor Crist signed three Executive Orders and two international
partnership agreements that propelled Florida to the forefront of states actively working to
address climate change.

Executive Order 07-126 directed state government to “lead by example” by quantifying
operational emissions and meeting specific reduction targets by implementing a range of GHG
emission reduction efforts that impact state government facilities and vehicle fleets, and by
using the purchasing power of state government to promote energy efficiency and reduced
emissions.

Executive Order 07-127 established reduction targets for utility sector GHG emissions in Florida.
Specifically, the Executive Order established the following emission reduction targets: by 2017,
reduce GHG emissions to 2000 levels; by 2025, reduce GHG emissions to 1990 levels; and by
2050, reduce GHG emissions to 80 percent below 1990 levels.

As first steps toward meeting these targets, the Executive Order directed the Florida
Department of Environmental Protection (DEP) to set maximum allowable GHG emissions
levels for electric utilities, adopt the California motor vehicle emission standards upon the U.S.
Environmental Protection Agency’s approval of the pending waiver, and adopt a statewide
diesel engine-idling reduction standard.

The Executive Order further directed that modifications to the 2007 Florida Energy Code for
Building Construction include a 15 percent increase in energy efficiency performance as well as
a 15 percent increase in the energy efficiency of certain appliances sold in Florida by 2009.
Finally, it requested that the Florida Public Service Commission (PSC) adopt a 20 percent
Renewable Portfolio Standard with a strong focus on solar and wind energy, adopt the Institute
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of Electrical and Electronics Engineers Standard 1547 for Interconnecting Distributed Resources
with Electric Power Systems, and require net metering for on-site renewable technologies of up
to one megawatt (MW) in capacity.

Executive Order 07-128 established the Governor’s Action Team on Energy and Climate Change
and tasked it with creating a comprehensive Florida Energy and Climate Change Action Plan to
achieve or surpass the statewide targets for GHG reduction specified in Executive Order 07-127.
Executive Order 07-128 provided the Action Team with a two-phase process for submitting
recommendations. The Action Team was directed to submit its Phase 1 Report to the Governor
by November 1, 2007, and its Phase 2 report in October 2008.

The Governor signed partnership agreements with Germany and the United Kingdom focused
on climate policies and mutual economic benefits. Pursuant to these agreements, the State of
Florida is exchanging delegations with Germany and with the United Kingdom to create a
forum for sharing public policy experience and exchanging science and technology, placing a
particular emphasis on the sharing of ideas and policies related to energy efficiency and
renewable energy sources. The individual partnership agreements also will increase climate-
friendly trade.

On August 13, 2007, Governor Crist appointed the first 21 members to the Action Team and
appointed DEP Secretary Michael Sole as Chairman and Mayor Rick Baker of the City of St.
Petersburg as Vice Chairman. Membership included a diverse cross section of stakeholders,
including representatives of business, utilities, academia, and environmental organizations. To
meet the first deadline set by Executive Order 07-128, the Action Team conducted more than 36
hours of hearings. The Action Team listened to presentations from international, national, and
Florida-based experts, dozens of members of the public, and other interested parties.

Phase 1 Report—Florida’s Energy and Climate Change Action Plan: On November 1, 2007, the
Governor’s Action Team on Energy and Climate Change issued its first report. The report’s 35
findings and 30 recommendations addressed the requirements outlined in Executive Order
07-128, and were organized into the following key categories:

1. The power generation sector;

2. The transportation sector;

3. The government sector;

4. Organizing state government for Florida’s energy future; and

5. A blueprint for development of actions.
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The report recommended policies to:
e increase energy efficiency and conservation;
e examine the potential for capture, sequestration, and storage of carbon;
e expand the production of renewable energy; and
e further examine the role of nuclear energy in Florida.

The Action Team deferred until the Phase 2 Report a recommendation on the precise
mechanism for regulating carbon emissions in the state but did recommend pursuing the
design of a market-based policy of cap-and-trade for tradable emissions credits; establishing
linkages with ongoing emissions trading markets; and reporting emissions to The Climate
Registry by the state’s electric utilities. The Action Team also recommended that DEP examine
and propose additional industry sectors for inclusion in mandatory emissions reporting.

The Action Team acknowledged the importance of transportation in reducing overall GHG
emissions. The report contained a series of transportation-related recommendations, including
the incorporation of emission reduction strategies into local, state, and regional growth and
transportation planning; incentives for reducing vehicle miles traveled; and promotion of
efficient public transit systems and low-carbon vehicles. The Action Team also recommended
continuing existing incentives for research and development of new fuels, as well as promoting
life cycle analyses for fuels in order to comprehend the full impact on the state’s resources and
environment.

Building on the requirements of Executive Order 07-126, the Action Team identified additional
energy and emissions savings opportunities in state government operations and facilities. The
Phase 1 Report included recommendations to extend, by statute, the Executive Branch actions
contained in the Governor’s Executive Order to all other state government operations. The
Action Team also recommended removing any barriers to the use of energy performance
savings contracts for state government facilities, and providing incentives to assist local
governments in achieving green building or similar standards.

The Action Team examined the state’s roles in policy, energy regulation, program
implementation, and research and market development, and recommended that the state foster
greater public-private cooperation with universities and other research centers to develop a
low-carbon and alternative energy/technology market in Florida.

Finally, the Action Team recommended the use of a facilitated stakeholder process to in Phase 2
develop the detailed emission reduction strategies that would provide the blueprint for
development of actions contained in the final Florida’s Energy and Climate Change Action
Plan. The Action Team recognized that the stakeholder process must be guided by rigorous
analyses of the costs and benefits of various policy options.
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2008 Energy and Climate Change Initiatives

At the outset of 2008, the State of Florida had a number of energy- and climate change-related
initiatives under way. The Governor’s Action Team resumed deliberations and intensified its
examination of policy recommendations for its Phase 2 Report. Meantime, the Florida Energy
Commission (created by the 2006 Legislature) submitted its final report about this same time,
which contained a wide range of recommendations relating to energy affordability, security,
efficiency, reliability, and climate change. The Florida Senate and the House of Representatives
also embarked on their own respective inquiries into energy and climate change issues, holding
committee workshops with experts chosen by the committees.

2008 Energy Legislation—During the 2008 Regular Session, the Legislature enacted several bills
that significantly impacted energy and climate change issues. The most notable legislation was
House Bill 7135 (“The Energy, Climate Change, and Economic Security Act of 2008”). This
comprehensive energy bill codified many of the provisions contained in Governor Crist’s 2007
Executive Orders. By drawing on the efforts of the Governor’s Action Team on Energy and
Climate Change, the Florida Energy Commission, and the extensive deliberations of the Senate
and House of Representatives, the bill:

e Created the Florida Energy and Climate Commission within the Executive Office of the
Governor to centralize energy and climate change policy development and program
implementation;

e Authorized the DEP to develop cap-and-trade regulations for GHG emissions for sources in
Florida, subject to legislative ratification in the 2010 Regular Session;

e Expanded key economic development programs to attract specific investments in the
renewable energy sector to Florida;

e Adopted a “10 by 10” Renewable Fuel Standard requiring that all gasoline sold for motor
vehicles in Florida contain 10 percent ethanol by 2010;

e Required the PSC to develop rules for a renewable portfolio standard subject to legislative
ratification in the 2009 Regular Session and provided cost recovery guidance to the PSC for
renewable energy projects developed in advance of the final rule;

e Required major emitters to report GHG emissions via The Climate Registry;

e Required the reduction of energy consumption and associated GHG emissions from local
and state government operations by requiring that public buildings be constructed to meet
recognized green building standards; by considering energy and climate performance in
vehicle, commodity, and meeting space procurement; by promoting active energy
management among state agencies; and by increasing energy and water efficiencies from
government facilities by streamlining existing statutes governing guaranteed performance
savings contracts;
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e Increased the role of energy efficiency in Florida’s energy policy through revisions to the
Florida Energy Efficiency and Conservation Act, provided goals for the Florida Building
Commission to increase efficiency standards by 10 percent in each triennial review and
achieve a 50 percent increase by 2019, and increased efficiency requirements for certain
appliances;

e Created the Florida Energy Systems Consortium within the State University System to
better coordinate energy-related research in support of Florida’s energy and climate change
policy objectives; and

e Balanced the need for expanded electric transmission infrastructure within Florida with the
need for conservation land protection and informed public participation in the siting
process by providing the terms and conditions for use of state lands; clarifying timelines in
the transmission line siting process; and increasing public participation through new mail
notice requirements and additional hearings for local residents.

On June 25 and 26, 2008, Governor Crist convened the second Annual “Serve to Preserve: A
Global Summit on Climate Change.” The Governor was joined by members of the Florida
Legislature for the signing of House Bill 7135, the landmark 2008 energy legislation. The 2008
summit focused not only on the need to pursue alternative fuels for environmental reasons, but
also for the economic benefits brought about by the infusion of green technologies. At the
conclusion of the summit, Governor Crist signed a new public-private partnership making
Florida among the first states to join the Alliance for Sustainable Air Transportation, which
places a premium on energy conservation and air travel safety.

Phase 2 Report—Florida’s Energy and Climate Change Action Plan: Pursuant to Executive Order
07-128, the Action Team reconvened in February 2008 to begin Phase 2. Governor Crist
expanded the membership of the Action Team from 21 to 27 voting members and retained a 28
ex officio member. Additionally, the Center for Climate Strategies (CCS) was asked to help
facilitate and provide technical support. CCS worked with DEP in the development of a
stakeholder-based consensus-building process.

As part of this effort, the Action Team designated six Technical Working Groups to focus on
specific issues and sectors of the economy and tasked them with responsibility for providing
technical analysis and designing policy options for consideration by the full Action Team. The
Technical Working Groups consisted of Action Team members (as the minority) as well as other
individuals with interest and expertise in issues being addressed (as the majority). The six
Technical Working Groups were:

e Energy Supply and Demand;
e Cap-and-trade;
e Transportation and Land Use;

e Agriculture, Forestry, and Waste Management;
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e Government Policy and Coordination; and
e Adaptation Strategies.

The Action Team and Technical Working Groups worked diligently to meet the October 2008
deadline for completion of the Phase 2 Report. The 28 Action Team members met a total of eight
times, representing more than 60 hours of deliberation. The 122 members of the six Technical
Working Groups met 71 times, representing more than 155 hours of combined meeting time.
Their respective recommendations are the substance of this report and are discussed at length
in subsequent chapters and appendices.

Current Status of Energy and Climate Change Initiatives

While many of the recently enacted policies and programs still might be considered to be in the
developmental stage, the State of Florida can point to a significant number of early
achievements. Similarly, a number of private sector entities, local governments, community-
based organizations, and academic institutions have launched their own energy- and climate
change-related initiatives. As a result, Florida is increasingly recognized as a leader in
addressing the challenges and opportunities associated with energy and climate change. The
following are examples of these accomplishments:

Leading by Example—Through the establishment of the Florida State Greenhouse Gas Reduction
Scorecard, the state has generated the first comprehensive assessment of GHG emissions from
state government-owned vehicles and facilities. The Department of Management Services has
implemented Environmentally Preferred Purchasing to assist state entities in the purchase of
climate-friendly products. DMS also has established programs to support energy performance
contracting in state facilities, and increased fuel efficiency in the state’s motor vehicle fleet.

GHG Emission Reductions—The Florida DEP has issued its proposed rule for reducing emissions
resulting from long-duration on-road diesel engine idling and is in the process of rule
development for adoption of the California motor vehicle emissions standards. The DEP
continues the rule development process in support of a cap-and-trade program to reduce GHG
emissions from electric utilities.

Renewable Energy—The PSC has adopted new rules to promote the development and
interconnection of customer-owned renewable generation and minimize costs for customers
attempting to interconnect to their utility service. The rules encourage the development of
renewable generation by expanding the size of eligible systems, expanding the type of eligible
systems from solely photovoltaic to all renewable technologies, expediting the interconnection
of customer-owned renewable generation, and allowing customers to offset consumption
through net metering. The PSC is continuing its rule development process in support of the
establishment of a statewide Renewable Portfolio Standard.

A number of Florida utilities have taken the initiative to expand renewable energy production.
For example, one Florida-based utility has received approval to begin construction of three solar
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energy centers that will make Florida the second-largest supplier of utility-generated solar
power in the nation. Similarly, several utilities are aggressively pursuing additional biomass
and co-firing opportunities. A number of Florida’s municipal and cooperative utilities have
launched their own solar and biomass generation initiatives.

Energy Efficiency— As previously noted, Florida agencies are implementing a wide range of
programs designed to increased energy efficiency and reduce carbon emissions within state
government operations. The Florida Building Commission is finalizing revisions to the Florida
Building Code that will significantly enhance the energy efficiency of new buildings
constructed in Florida. Almost 300 hotels and motels around the state have been designated and
recognized in the DEP’s Florida Green Lodging Program, a public-private partnership that
encourages the lodging industry to adopt energy efficient and sustainable practices.

Numerous utilities and local governments have established financial incentives and related
programs to encourage the adoption of energy efficiency improvements by consumers. Through
a myriad of grant, loan, and rebate programs, these entities are making a variety of energy
efficiency measures (increased insulation, solar hot water heating, high-efficiency appliances
and HVAC, building envelope improvements, etc.) more affordable to home and building
owners.

Energy Policy Governance— Effective July 1, 2008, the Governor’s Energy Office was established
within the Executive Office of the Governor to centralize and strengthen Florida’s energy policy
development capabilities. This office staffs and supports the Florida Energy and Climate
Commission, the nine-member long-term panel created by HB 7135 and appointed by the
Governor (7), Chief Financial Officer (1), and Commissioner of Agriculture and Consumer
Services (1).

Investment Policies — In recognition of the emerging risks associated with climate change, Florida
became the first state in the nation to institute a process to formally analyze investments for the
financial impacts of climate change. This initiative, coordinated through Chief Financial Officer
Alex Sink, will assess how public fund managers incorporate climate risk in portfolio holdings
as part of prudent investment management. Similarly, Florida has joined with a dozen other
states representing more than $1.5 trillion in assets under management to create an action plan
to boost fund investments in energy efficiency and clean energy technologies as well as require
tougher scrutiny of carbon-intensive investments that may pose long-term financial risks.

Energy-related Research—The recently created Florida Energy Systems Consortium is focusing on
a range of projects that have the highest potential of generating near-term impact given the
cumulative expertise and infrastructure of all 11 state universities. Areas of focus include, but
are not limited to, development of an integrated bioenergy industry; solar thermal power for
bulk power and distributed generation; development of Florida’s vast ocean energy potential;
Florida-based low-cost manufacturing of photovoltaic systems; integration of photovoltaic
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storage/lighting systems; energy-efficient building technologies and zero-energy homes; and
efficient and reliable energy delivery infrastructure.

Conclusion

During the past two years under Governor Crist, Florida has established a solid foundation of
policies and programs in response to the increasingly clear dangers associated with climate
change. Through the leadership of Governor Crist and the Legislature, the state has acted not
only to address the challenges but also to create an atmosphere where Floridians can benefit
economically from emerging alternative energy technologies and processes. While the early
indications are promising, more work is necessary in the coming years. This report is intended
to provide specific strategies that put Florida on the path toward further significant emissions
reductions meet the state’s overall goals.
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Chapter 1
Background and Overview

Action Team and Technical Work Group Deliberations

The Governor’s Action Team on Energy and Climate Change (the Action Team) held its first
meeting of the Phase 2 process on February 1, 2008, followed by nine months of intensive fact-
finding and consensus building. During this period, the Action Team’s six Technical Working
Groups (TWGs) were instrumental in developing specific findings and recommendations for
Action Team consideration. The six TWGs are:

e Energy Supply and Demand;

e Cap-and-Trade;

e Transportation and Land Use;

e Agriculture, Forestry and Waste Management;
e Government Policy Coordination; and

e Adaptation Strategies.

The Action Team’s deliberations relied on a facilitated, stepwise consensus-building approach.
With oversight by the Florida Department of Environmental Protection (DEP), the process was
conducted by the Center for Climate Strategies (CCS), an independent facilitation and technical
analysis team. The facilitated process was based on procedures used by CCS in a number of
other state-level climate change planning initiatives, but adapted specifically for Florida.

CCS provided facilitation and technical assistance to each of the TWGs and the Action Team.
The TWGs consisted of Action Team members as well as individuals with an interest in and
expertise regarding the issues being addressed by each TWG. The members of the TWGs were
appointed by the Action Team Chairman. The TWGs served as independent advisers to the
Action Team and generated initial recommendations on policy recommendations. With the
guidance and approval of the Action Team they developed draft proposals on the design
characteristics and, where possible, quantified the proposed policy recommendations. When
members of a TWG did not fully agree on a recommendation to the Action Team, the summary
of their effort was reported to the Action Team for further consideration and action. The Action
Team then made all final decisions.

Through this process, the Action Team reached technical consensus on specific mitigation
options and findings related to benefits, costs, and feasibility issues associated with the options,
followed by the development of consensus on individual policy recommendations. The Action
Team sought but did not mandate consensus, and it explicitly documented the level of support
for individual recommendations and mitigation options.
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The recommendations presented in this report recent extensive evaluation and comment by the
Action Team, the TWGs, and through public comment. The TWG recommendations to the
Action Team were documented and presented to the Action Team at each Action Team
meeting. All meetings were open to the public, were properly noticed, and all materials for and
summaries of the Action Team and TWG meetings were posted on the Web site of DEP as well
as a special Web site set up by CCS.

Contents of the Report

This report presents the summation of the Governor’s Action Team on Energy and Climate
Change Phase 2. The report is divided into eight chapters. Chapter 1 provides the reader with
an overview of how the report is structured. Chapter 2 discusses the Inventory and Forecast
data used and the assumptions behind that data. The next six chapters —Chapters 3 through 8 —
provide summaries of each TWG’s recommendations.

Each TWG chapter summary has a companion Technical Appendix that provides a table listing
of all the proposed recommendations considered in each TWG along with the quantification of
costs and benefits of each, where possible, and a descriptive definition of each recommendation.
The Technical Appendices are provided for those readers who want more detail on each
recommendation. Following the Technical Appendices is a listing of Acronyms and
Abbreviations used in those documents.

Also, there is an Administrative Appendix that contains Governors Crist’s three Executive
Orders issued in 2007 and the Governor’s Action Team on Energy and Climate Change Phase 1
Report.
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Chapter 2
Inventory and Projections of Florida GHG Emissions

Introduction

During Phase 1 of the Action Team process, the Florida Department of Environmental
Protection (DEP) prepared a preliminary inventory and reference case projections of emissions.
That preliminary inventory and reference case projections was revised, updated, and completed
by the Center for Climate Strategies (CCS) in June 2008 to provide the Action Team and its
Technical Work Groups (TWGs) an understanding of past, current, and possible future GHG
emissions in Florida, and to inform the policy recommendation development process. Since
that time, the Action Team and TWGs have reviewed, discussed, and evaluated the draft
inventory and methodologies, as well as alternative data and approaches for improving the
draft GHG inventory and forecast. Based on that review, the inventory and forecasts have been
revised to address the comments provided by the Action Team and the TWGs. The information
in this chapter reflects the information presented in the final Florida Greenhouse Gas Inventory and
Reference Case Projections report (hereafter referred to as the Inventory and Projections report)
also provided on the Center for Climate Strategies” Web site at

http://www flclimatechange.us/Inventory Forecast Report.cfm.!

Historical GHG emissions estimates (1990 through 2005)? were developed using a set of
generally accepted principles and guidelines for state GHG emissions inventories, relying to the
extent possible on Florida-specific data and inputs. The reference case projections (2006-2025)
are based on a compilation of various existing projections of electricity generation, fuel use, and
other GHG-emitting activities, along with a set of simple, transparent assumptions described in
the final Inventory and Projections report.

The Inventory and Projections report covers the six types of gases included in the U.S. GHG
inventory: carbon dioxide (CO2), methane (CHas), nitrous oxide (N20), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SFs). Emissions of these GHGs are
presented using a common metric, CO2 equivalence (COze), which indicates the relative
contribution of each gas, per unit mass, to global average radiative forcing on a global warming
potential-weighted basis.?

! Center for Climate Strategies, Final Florida Greenhouse Gas Inventory and Reference Case Projections: 1990-2025.
Prepared for the Florida Governor’s Action Team on Energy and Climate Change, October 2008.

2 The last year of available historical data for each sector varies between 2000 and 2005.

3 Changes in the atmospheric concentrations of GHGs can alter the balance of energy transfers between the
atmosphere, space, land, and the oceans. A gauge of these changes is called radiative forcing, which is a simple
measure of changes in the energy available to the Earth-atmosphere system (IPCC, 2001). Holding everything else
constant, increases in GHG concentrations in the atmosphere will produce positive radiative forcing (i.e., a net
increase in the absorption of energy by the Earth). See: Boucher, O.,, et al. "Radiative Forcing of Climate Change."
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There are two ways to account for emissions: either through a consumption-based approach or
through a production-based method. It is important to note that the emissions estimates used
here reflect the GHG emissions associated with the electricity sources used to meet Florida’s
demands, corresponding to a consumption-based approach to emissions accounting. Another
way to look at electricity emissions is to consider the GHG emissions produced by electricity
generation facilities in the state—a production-based method. The study covers both methods of
accounting for emissions, but for consistency, all total results are reported as consumption-
based.

Florida GHG Emissions: Sources and Trends

Table 2-1 provides a summary of GHG emissions estimated for Florida, by sector, for 1990, 2000,
2005, 2010, 2020, and 2025. As shown in this table, Florida is estimated to be a net source of
GHG emissions (positive emissions, or gross emissions). Since Florida’s forests and forested
acreage serve as “carbon sinks” of GHG emissions (removal of CO: from the atmosphere, or
negative emissions), Florida’s net emissions is arrived at by subtracting the equivalent GHG
reduction capacity of emission sinks from the gross GHG emissions totals. The following
sections discuss GHG emission sources, sinks, trends, projections, and uncertainties.

Historical Emissions

Overview

In 2005, on a gross emissions consumption basis (excluding carbon sinks), Florida accounted for
approximately 337 million metric tons (MMt) of COze emissions, an amount equal to 4.7 percent
of total U.S. gross GHG emissions. On a net emissions basis (including carbon sinks), Florida
accounted for approximately 309 MMtCO:e of emissions in 2005, an amount equal to 4.9 percent
of total U.S. net GHG emissions.* Florida’s GHG emissions are rising faster than those of the
nation as a whole. From 1990 to 2005, Florida’s gross GHG emissions increased by 35 percent,
while national gross emissions rose by 16 percent.5

Table 2-1. Florida historical and reference case GHG emissions, by sector*

(Million Metric Tons CO2e) 1990 2000 2005 2010 2020 2025

Chapter 6 in Climate Change 2001: The Scientific Basis. Contribution of Working Group 1 of the Intergovernmental
Panel on Climate Change Cambridge University Press. Cambridge, United Kingdom. Available at:
http://www.grida.no/climate/ipcc tar/wgl/212.htm.

# The national emissions used for these comparisons are based on 2005 emissions from U.S. Environmental Protection
Agency, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2006, April 15, 2008, EPA430-R-08-005. Available
at: http://www.epa.gov/climatechange/emissions/usinventoryreport.html.

5 During this period, population grew by 38 percent in Florida and by 19 percent nationally. However, Florida’s
economy grew at nearly the same rate on a per capita basis as the nation (up 32 percent in Florida compared to 33
percent nationally).
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Energy (Consumption Based) 210.3 270.9 286.8 307.3 356.0 385.3
Electricity Use (Consumption) 100.6 136.2 142.2 145.0 151.3 | 158.5
Electricity Production (in-state) 86.1 124.3 134.1 138.5 151.3 | 158.5

Coal 54.1 72.3 60.4 69.2 74.4 73.5
Natural Gas 111 22.6 38.0 56.1 68.2 78.4
Qil 20.3 28.1 32.0 9.38 5.10 3.75
Biomass (CH4 and N,O) 0.015 0.010 0.000 0.000 | 0.000 | 0.000
MSW/Landfill Gas 0.37 0.74 3.60 3.24 2.89 2.21
Other 0.34 0.48 0.01 0.57 0.74 0.60
Imported/Exported Electricity 14.5 11.9 8.09 6.57 0.00 0.00
Residential/Commercial/lndustrial (RCI) Fuel Use 21.0 23.1 21.2 21.3 23.3 24.4
Coal 2.84 3.02 2.58 2.81 2.83 2.91
Natural Gas 7.73 9.84 7.93 8.15 9.60 10.4
Petroleum 10.1 10.1 105 9.86 10.3 10.5
Wood (CH. and N,0) 0.40 0.21 0.22 0.54 0.60 0.64
Transportation 87.6 110.2 121.8 139.2 179.4 200.3
Onroad Gasoline 52.9 66.0 76.2 88.7 114.3 | 126.7
Onroad Diesel 9.73 14.0 18.3 235 34.4 40.7
Marine Vessels 11.1 14.4 14.9 14.3 15.8 16.5
Rail, Natural Gas, LPG, other 0.70 0.69 0.96 0.99 1.04 1.07
Jet Fuel and Aviation Gasoline 13.2 14.5 11.5 11.7 13.9 15.3
Fossil Fuel Industry 1.02 1.36 1.55 1.70 2.00 2.09
Natural Gas Industry 0.95 1.30 1.52 1.67 1.99 2.07
Oil Industry 0.07 0.06 0.04 0.03 0.02 0.01

Industrial Processes 4.38 9.20 12.8 17.6 28.7 36.2
Cement Manufacture (CO,) 1.20 1.81 2.75 3.63 6.31 8.32
Limestone and Dolomite Use (COy) 0.38 0.46 0.49 0.52 0.60 0.64
Soda Ash (COy) 0.14 0.15 0.15 0.16 0.16 0.17
Iron & Steel (CO,) 1.09 1.15 1.03 1.06 1.12 1.15
Ammonia and Urea (COy) 0.09 0.06 0.06 0.06 0.06 0.06
ODS Substitutes (HFC, PFC) 0.02 4.64 7.45 11.3 19.7 25.2
Electric Power T&D (SFs) 1.44 0.87 0.81 0.75 0.69 0.67
Semiconductor Manufacturing (HFC, PFC, and SFg) 0.02 0.07 0.06 0.06 0.05 0.05

Waste Management 10.7 141 15.3 16.6 19.9 21.9
MSW LFGTE 0.39 0.49 0.51 0.53 0.57 0.59
MSW Flared 0.35 0.58 0.68 0.78 1.04 | 121
MSW Uncontrolled 5.86 8.60 9.52 10.5 12.9 14.3
MSW Uncontrolled & closed over 15 year 1.33 0.97 0.79 0.65 0.43 0.36
Industrial Landfills 0.76 1.05 1.14 1.24 1.46 1.59
Waste Combustion 0.23 0.20 0.19 0.17 0.15 0.14
Municipal Wastewater 1.57 2.01 2.23 2.50 3.15 3.54
Industrial Wastewater 0.22 0.22 0.22 0.22 0.22 0.22

Agriculture 16.3 15.5 15.0 14.4 13.6 13.1
Enteric Fermentation 2.51 2.30 2.18 2.05 1.85 1.75
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Manure Management 0.76 0.76 0.69 0.63 0.57 0.55
Agricultural Soils 3.36 2.73 2.43 2.03 1.43 1.14
Agricultural Burning 0.01 0.01 0.01 0.01 0.01 0.01
Rice Cultivation 0.06 0.09 0.06 0.06 0.06 0.06
Agricultural Soils (cultivation practices) 9.63 9.63 9.63 9.63 9.63 9.63
Forest Fires (CH4 and N,O) 7.05 5.29 6.82 6.70 6.70 6.70
girr(])ksss) Emissions (Consumption Basis, Excludes 248.8 315.0 336.6 362.6 | 4249 | 4633
| Increase relative to 1990 27% 35% 46% 71% 86%
Emissions Sinks -17.8 -26.7 -27.3 -27.2 -27.1 -27.1
Forested Landscape -3.38 -21.1 -21.1 -21.0 -20.9 -20.9
Urban Forestry and Land Use -14.4 -5.65 -6.23 -6.23 -6.23 | -6.23
Net Emissions (Includes Sinks) 230.9 288.3 309.4 335.3 | 397.8 | 436.2

MMtCO,e = million metric tons of carbon dioxide equivalent; CH4 = methane; N,O = nitrous oxide; MSW = municipal
solid waste; LFTGE = landfill gas to energy; LPG = liquefied petroleum gas; ODS = ozone-depleting substance; HFC
= hydrofluorocarbon; PFC = perfluorocarbon; SFe = sulfur hexafluoride; NG = natural gas; T&D = transmission and
distribution;

* Totals may not equal exact sum of subtotals shown in this table due to independent rounding.

On a per capita basis, Florida emitted about 19 metric tons (t) of gross COze in 2005, lower than
the national average of about 24 tCOze. Figure 2-1 illustrates the state’s emissions per capita and
per unit of economic output. It also shows that Florida per capita emissions have remained
relatively flat between 1990 and 2005, similar to the nation as a whole. In both Florida and the
nation as a whole, economic growth exceeded emissions growth throughout the 1990-2005
period. From 1990 to 2005, emissions per unit of gross product dropped by 26 percent, both in
Florida and nationally.

The principal sources of Florida’s GHG emissions in 2005 are electricity consumption and
transportation — these account for 42 percent and 36 percent, respectively, of Florida’s gross
GHG emissions, as shown in Figure 2-2. The direct use of fuels—natural gas, oil products, coal,
and wood —in the residential, commercial, and industrial (RCI) sectors accounts for 6 percent of
the state’s emissions in 2005, significantly lower than the RCI sector contribution for the nation
at 22 percent.

¢ Based on real gross domestic product (millions of chained 2000 dollars), that excludes the effects of inflation,
available from the U.S. Department of Commerce, Bureau of Economic Analysis. "Gross Domestic Product by State."
Available at: http://www.bea.gov/regional/gsp/.
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Figure 2-1. Florida and U.S. gross GHG emissions, per-capita and per-unit gross product
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GHG = greenhouse gas; tCOze = metric tons of carbon dioxide equivalent; GSP = gross state product; GDP = gross
domestic product; g = grams.

Figure 2-2. Gross GHG emissions by sector, 2005: Florida and U.S.
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The agricultural and forest wildfire sectors together account for 6 percent of the gross GHG
emissions in Florida in 2005. These methane (CH4) and nitrous oxide (N20) emissions primarily
come from agricultural soils, rice cultivation, enteric (intestinal) fermentation, and manure
management. Landfills and wastewater management facilities produce CHs and N20 emissions
that account for 5 percent of total gross GHG emissions in Florida in 2005. These emissions
include:
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e CHaiemissions from municipal and industrial solid waste landfills;

e CHs, COz and N20 emissions from the combustion of solid waste at open residential
sites or in incinerators; and

e CHisand N20 from municipal wastewater and CHs from industrial wastewater
treatment facilities.

Also, industrial process emissions accounted for another 4 percent of the state’s GHG emissions
in 2005, and these emissions are rising due to the increasing use of HFCs and PFCs as
substitutes for ozone-depleting chlorofluorocarbons.” In addition, emissions associated with the
production, processing, transmission, and distribution of fossil fuels accounted for 0.5 percent
of the gross GHG emissions in 2005.

Forestry emissions refer to the net CO:2 flux® from forested lands in Florida, which account for
about 47 percent of the state’s land area.’ Florida’s forests are estimated to be net sinks of CO:
emissions in the state, reducing net GHG emissions by 27 MMtCO:ze in 2005.

Reference Case Projections

Relying on a variety of sources for projections, a simple reference case projection of GHG
emissions through 2025 was developed. This is illustrated in Figure 2-3 and shown numerically
in Table 2-1. Under the reference case projections, Florida’s gross GHG emissions would
continue to grow steadily, climbing to about 463 MMtCOze by 2025, or 86 percent above 1990
levels. This equates to a 1.6 percent annual growth rate from 2005 to 2025. By 2025,
transportation emissions would increase to 43 percent while emissions from electricity
consumption would decrease to 34 percent. In addition, emissions from industrial processes
would increase to 8 percent while emissions from the RCI sector would decrease to 5 percent.

Therefore, emissions associated with the transportation sector are projected to be the largest
contributor to future GHG emissions growth in Florida, followed by emissions associated with
the increasing use of HFCs and PFCs as substitutes for ozone-depleting substances (ODS) in
refrigeration, air conditioning, and other applications. Other sources of emissions growth
include electricity consumption, as well as the waste management sector, as shown in Figure 2-
4. Table 2-2 summarizes the growth rates in the Florida reference case projections.

7 Chlorofluorocarbons are also potent GHGs; however, they are not included in GHG estimates because of concerns
related to implementation of the Montreal Protocol on Substances That Affect the Ozone Layer. See Appendix I in the
Final Inventory and Projections report for Florida (http://www.flclimatechange.us/Inventory Forecast Report.cfm).

8 “Flux” refers to both emissions of CO2 to the atmosphere and removal (carbon sinks) of CO2 from the atmosphere.

° Total forested acreage is 16.3 million acres. For acreage by forest type, see: Richard A. Birdsey and George M. Lewis.
"Carbon in United States Forests and Wood Products, 1987-1997: State-by-State Estimates." Florida Estimate for 1987—
1997. Available from the U.S. Department of Agriculture, Forest Service, Northern Global Change Research Program,
at: http://www.fs.fed.us/ne/global/pubs/books/epa/states/FL.htm. The total land area in Florida is 34.6 million acres
(http://www.50states.com/florida.htm).
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Figure 2-3. Florida gross GHG emissions by sector, 1990-2025: historical and projected
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MMtCOze = million metric tons of carbon dioxide equivalent; RCI = direct fuel use in residential, commercial, and
industrial sectors; ODS = ozone-depleting substance; Ind. = industrial.

Figure 2-4. Sector contributions to gross emissions growth in Florida, 1990-2025:
reference case projections
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MMtCOze = million metric tons of carbon dioxide equivalent; ODS = ozone-depleting substance; HFCs =
hydrofluorocarbons; RCI = direct fuel use in residential, commercial, and industrial sectors.
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Table 2-2. Key annual growth rates for Florida, historical and projected

1990-2005 | 2005-2025 Sources
Population 2.2% 1.7% From the Demographic Estimating Conference Database, updated August
2007._http://edr.state.fl.us/population.htm
Electricity 3% (1990- 2.2% For 1990-1999, annual growth rate in total electricity sales for all sectors
Sales 1999) (2000- combined in Florida calculated from EIA State Electricity Profiles (Table 8)
Total Sales? 2007) http://www.eia.doe.gov/cneaf/electricity/st_profiles/florida.html
1.7% For 2000-2007, annual growth rates are based on average growth rates in

(2008- the SERC/FL and SERC NERC regions in which Florida is located, as
2025) reported by the FRCC.

For 2008-2025, an annual growth rate of 1.7 percent annually was
assumed, based on the recommendation of the Action Team’s Energy
Supply and Demand TWG, as reviewed and accepted by the Action

Team.
Vehicle Miles 4.1% 2.9% Based on VMT projections provided by Florida Department of
Traveled Transportation.

@ Represents annual growth in total sales of electricity by generators in and outside Florida to RCI sectoral demand
within Florida.

A Closer Look at the Two Major Sources: Electricity Consumption and
Transportation

As shown in Figure 2-2, electricity use in 2005 accounted for 42 percent of Florida’s gross GHG
emissions (about 142 MMtCO:e), which is much higher than the national share of emissions
from electricity generation (34 percent). On a per capita basis, Florida’s GHG emissions from
electricity consumption are slightly lower than the national average (in 2005, 7.9 tCOze per
capita in Florida, versus 8.1 tCOze per capita nationally). Electricity generation in Florida comes
from a diverse mix of natural gas (38 percent of Florida gross electricity production in 2005),
coal (28 percent), petroleum (17 percent), and nuclear (13 percent) fuels. Florida imports 10
percent of its electricity from out of state.

As noted above, these electricity emission estimates reflect the GHG emissions associated with
the electricity sources used to meet Florida's demand for electricity, corresponding to a
consumption-based approach to emissions accounting. For many years, Florida power plants
have produced less electricity than is consumed in the state. In 2005, for example, emissions
associated with Florida’s electricity consumption (142 MMtCOze) were about eight MMtCOze
higher than those associated with electricity production (134 MMtCOze). The higher level for
consumption-based emissions reflects GHG emissions associated with net imports of electricity
from coal burning generators in other states to meet Florida’s electricity demand.'* Projections
of electricity sales and generation for 2005 through 2025 nominally show Florida’s imports of
electricity falling to zero by 2017 as current firm import contracts expire!!, though it is

10 Estimating the emissions associated with electricity use requires an understanding of the electricity sources (both
in-state and out-of-state) used by utilities to meet consumer demand. The current estimate reflects some very simple
assumptions, as described in Appendix A of the Inventory and Projections report.

1 Import trends used in the revision of the Action Team forecast of electricity sales, production, and electricity sector
emissions were taken from the Florida Reliability Coordinating Council (FRCC) report "2008 Regional Load &
Resource Plan", published in July, 2008. As noted above, it is recognized that though imports in the FRCC report
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recognized that some of these contracts may be renewed, and that Florida will continue to
import electricity for the entire period. The reference case projection assumes that production-
based emissions (associated with electricity generated in-state) will increase by about 24
MMtCOze between 2005 and 2025, and consumption-based emissions (associated with
electricity consumed in-state) will increase by about 16 MMtCO:ze, reflecting the underlying
assumption that emissions from electricity imports are decreasing over this time period.

While estimates are provided for emissions from both electricity production and consumption,
unless otherwise indicated, the tables, figures, and totals in this report reflect electricity
consumption emissions. The consumption-based approach, which is largely unaffected by
assumptions regarding power imports, better reflects the emissions (and emission reductions)
associated with activities occurring in Florida, particularly with respect to electricity use (and
efficiency improvements), and is particularly useful for decision-making. Under this approach,
emissions associated with electricity exported to other states would need to be covered in those
states” inventories in order to avoid double-counting or exclusions.

Like electricity emissions, GHG emissions from transportation fuel use have risen steadily from
1990 to 2005, at an average annual rate of 2.2 percent. In 2005, gasoline-powered on-road
vehicles accounted for about 63 percent of transportation GHG emissions; on-road diesel
vehicles for 15 percent; marine vessels for 12 percent; aviation fuels for 9 percent; and rail and
other sources (natural gas- and liquefied petroleum gas-fueled vehicles used in transport
applications) accounted for the remaining 1 percent. As a result of Florida’s population and
economic growth and an increase in total vehicle miles traveled (VMT), emissions from on-road
gasoline use increased at an annual rate of 2.5 percent from 1990 to 2005. Meanwhile, emissions
from on-road diesel use increased by 4.3 percent per year from 1990 to 2005 suggesting an even
more rapid growth in freight movement within the state. Emissions from on-road gasoline
vehicles in 2025 are projected to increase by 2.6 percent annually from 2005 levels, and
emissions from on-road diesel vehicles are projected to increase by 4.1 percent annually from
2005 to 2025, with total transportation emissions expected to reach 200 MMtCO:ze by 2025.

Action Team Revisions

The Action Team made the following revisions to the inventory and reference case projections,
which explain the differences between the final Inventory and Projections report and the draft
initial assessment completed in June 2008:

o Electricity Consumption: The electricity supply forecast was revised based on information
from the Florida Reliability Coordinating Council (FRCC) forecasts, as modified based on
recommendations from the Energy Supply and Demand TWG. Key revisions are:

trend to zero by the end of the FRCC planning period (2017), imports at some level are, in fact, highly likely to
continue past that date.
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0 Florida Electricity Sales: Using TWG recommendations, sales in 2025 are 8.8
percent lower than the original (AEO2007-based) Action Team forecast, and 13.2
percent lower than the (extrapolated) FRCC forecast.

0 Transmission and Distribution (T&D) losses: FRCC estimates T&D losses as a
fraction of net generation increase over 2008-2013, and are substantially higher
(at about 8 percent of net generation in 2013, remaining stable thereafter) than in
the original Action Team forecast (based on U.S. Department of Energy Annual
Energy Outlook figures).

0 Revised estimates of electricity generation by type of generation: There is
considerably more nuclear and gas-fired electricity, and considerably less coal-
and oil-fired generation, than in the earlier forecast prepared for the Action
Team.

o Agriculture:

0 A University of Florida report on soil carbon was utilized to update emissions
from the cultivation of organic soils. (Original emissions were based on 1997 U.S.
Department of Agriculture data.)

o Waste Management:

0 DEP provided supplemental landfill facilities information to update the data
from the U.S. Environmental Protection Agency’s Landfill Methane Outreach
Program. Gaps in activity data were augmented with average values and
assumptions (described in Appendix G of the Inventory and Forecast report).

0 Solid waste landfills and emissions were separated into five groups: Municipal
Solid Waste (MSW) Landfill Gas-to-Energy, MSW Flared, MSW Uncontrolled,
MSW Uncontrolled and Closed Over 15 Years, and Industrial Landfills.

0 Historic (2000-2005) growth in emissions from landfills were used as growth
rates for projecting 2006-2025 emissions from waste landfilled.

e Forestry and Land Use:

0 The Agriculture, Forestry, and Waste Management TWG provided an updated
U.S. Forest Service report, Florida’s Forests — 1995, which was used to revise
historic forest carbon flux values for 1987-1995 and 1995-2005.

0 Projections in forest land carbon flux (2005-2025) were originally kept at 2005
levels. The revised projections take into account annual forest area losses based
on U.S. Forest Service reports: Florida’s Forests — 1995, and Florida’s Forests - 2005.

0 Inaddition to wildland fire emissions, the Florida Division of Forestry provided
activity data for prescribed burning, which increased the overall emissions from
forest fires. Also, forest fires emission forecasts were revised to reflect historic
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average emissions; this was done due to uncertainty in future forest fire
projections and wide annual fluctuations in acres of forest area burned.

Key Uncertainties

Some data gaps exist in this inventory, and particularly in the reference case projections. Key
tasks for future refinement of this inventory and forecast include review and revision of key
drivers (such as the transportation, electricity demand, and waste management growth rates)
that will be major determinants of Florida’s future GHG emissions (See Table 2-2 and Figure 2-
4). These growth rates are driven by uncertain economic, demographic, and land use trends
(including growth patterns and transportation system impacts), all of which deserve closer
review and discussion.
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Chapter 3
Energy Supply and Demand (ESD)

Overview of Sectoral Greenhouse Gas Emissions

The Energy Supply and Demand (ESD) sector includes all greenhouse gas (GHG) emissions that
are associated with energy usage in the residential, commercial, and industrial (RCI) sectors, as
well as emissions from the electricity supply sector. These combined sectors are responsible for
the majority of Florida’s GHG emissions — 53 percent of the total in 2005. The state’s future
trends in GHG emissions therefore will depend heavily on future activities and climate policies
in the ESD arena. ESD emissions can be separated into two categories — emissions that occur as
fuels are used on-site at RCI buildings and facilities, and emissions that occur at sites where
electricity is produced.

Direct emissions of GHGs from the RCI sectors result principally from the on-site combustion of
natural gas, oil, and coal, plus non-energy sources of GHG emissions. Some examples include
carbon dioxide (COz) generated during cement production; the use of sulfur hexafluoride (SFe)
in the utility industry; the leakage of hydrofluorocarbons (HFCs) from refrigeration and related
equipment; and the release of methane (CHs) and nitrous oxide (N20) during oil and gas
production and distribution. In Florida, direct emissions from RCI sectors in 2005 account for 11
percent of total GHG emissions — 6 percent from on-site combustion and 5 percent from non-
energy sources.

Considering only the direct emissions that occur within buildings and industries, however,
ignores the GHG emissions associated with electricity use in these facilities. Virtually all
electricity sold in Florida is consumed as the result of activities in the RCI sectors. Emissions
associated with producing the electricity consumed in Florida were responsible for about 42
percent of Florida’s total GHG emissions in 2005. Since Florida imports almost 10 percent of its
electricity from other states, the GHG emissions associated with the imported electricity are
included in the accounting of Florida’s total emissions.

Figure 3-1 shows GHG emissions from the ESD sectors by fuel type from 2005 through 2025,
and illustrates the large fraction of emissions associated with electricity use. As described in
Chapter 2, Inventory and Projections, estimates of future GHG emissions are based on
projections from the Florida Reliability Coordination Council, the U.S. Energy Information
Administration, and other sources. The resulting forecasts indicate that GHG emissions from
the ESD sectors will increase by 24 percent from 2005 to 2025, with large increases expected
from industrial process activities.
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Figure 3-1 Projected ESD GHG emissions by fuel type in Florida, 2005 to 2025
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Figure 3-2 shows projected GHG emissions from electricity use in Florida. This information
repeats the GHG emissions associated with electricity use in Figure 3-1, but provides additional
information on the GHG emissions associated with different fuels used to produce electricity.
(Nuclear and renewable power do not appear in Figure 3-2 because consumption of these
resources does not directly result in GHG emissions.) As indicated, GHG emissions from
electricity use increase by 11 percent from 2005 to 2025, even as electricity sales increase by 39
percent over the same time period. Florida’s electricity sector is projected to be less GHG-
intensive due to a combination of more nuclear power and more efficient natural gas
generation, and less coal and petroleum generation. See Chapter 2 for more information on
reference case projections from the electricity sector.
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Figure 3-2 Projected Electric Sector GHG emissions by fuel type in Florida, 2005 to 2025
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Key Challenges and Opportunities

As shown in the above charts, Florida’s GHG emissions from ESD could increase by 24 percent
between now and 2025. Florida’s increasing population and economic growth, combined with
increases in energy consumption per person, are key drivers for this projected increase in
emissions. While countering the growth in emissions from the ESD sectors is no small
challenge, Florida has a number of opportunities to reduce emissions. The choice and
implementation of which climate policies and supporting initiatives will be key to helping
citizens and businesses take full advantage of these reduction opportunities.

The opportunities to reduce GHG emissions from ESD in Florida include improving energy
efficiency in new and existing buildings and industrial facilities, using renewable resources and
other low-GHG energy sources (such as solar water heating, photovoltaics, biomass, and
nuclear power) to replace fossil fuels for producing electricity and heat, and increasing
distributed (consumer-sited) electricity generation based on combined heat and power.

Recent actions by Governor Crist, the Florida Legislature, and all aspects of state government
demonstrate a strong commitment to exploring opportunities that will reduce energy
consumption and increase renewable energy supply. In 2008, the Legislature passed new

3-3 2008 Center for Climate Strategies
Chapter 3 — Energy Supply and Demand www.flclimatechange.us




Florida’s Energy and Climate Change Action Plan

energy efficiency standards in the statewide building codes. The requirements are to be
incrementally scaled up to provide a 50 percent improvement in energy efficiency by 2019,
relative to the 2007 codes. In addition, Florida’s Energy Efficiency and Conservation Act
(FEECA) was enacted in 1980, placing an 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 Florida Public
Service Commission (PSC) adopted rules requiring those electric utilities that are subject to
FEECA to implement cost-effective energy efficiency programs and additional incentives for
increased efficiency gains, as required by the 2008 legislation signed into law by Governor Crist.

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. In 2008, the PSC approved tariffs to implement one of the nation’s most aggressive net-
metering laws, intended to promote the development and interconnection of customer-owned
renewable generation, such as solar photovoltaic power. The PSC is developing a rule for a
Renewable Portfolio Standard (RPS), which could encourage utility-scale renewables. This rule
will be presented to the Legislature in 2009.

Overview of Policy Recommendations and Estimated Impacts

The Governor’s Action Team on Energy and Climate Change (Action Team) recommends a set
of 19 policies for the ESD sector, offering the potential for significant GHG emission reductions.
A summary of the ESD recommendations developed is shown in Table 3-1. Policies were
grouped into “Tier 1”7 and “Tier 2” in order to focus the resources for analyzing these
opportunities. Criteria for the tiers were based on the following:

e Tier 1 - recommendations which were expected to lead to significant GHG reductions by
2025 and were relatively straightforward to analyze (information readily available,
similar policies had been implemented elsewhere).

e Tier 2 — policies that did not meet the criteria for Tier 1.

The Action Team noted the importance of all of the ESD policies, including both Tier 1 and Tier
2, but chose to focus quantitative analysis and subsequent recommendations (as described
below) on the Tier 1 recommendations. (More information on Tier 2 options can be found in
Appendix A.) Table 3-1 also includes estimated GHG reductions of recent policy actions that
have been implemented by Florida. Many of Florida’s recent policy actions are included in the
reference case forecast. Changes to the building code, however, were quite recent, and since the
impacts of those changes are not reflected in the forecast, they have been estimated for the
Action Team, with the results of the analysis presented below.
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Table 3-1 Summary List of Policy Recommendations

GHG Reductions

Net Present

Chapter 3 — Energy Supply and Demand

(MMtCOze) Value (See Efﬁa%?;[\;e- Status of
Policy No. Policy Recommendation Total Note 2) ness Recom-
2017 2025 | 2009— 20(_)9_—2025 ($/tCOse) mendation
2025 | (Million $)
Tier 1
Promoting Renewable Electricity
through Renewable Portfolio
ESD-5 Standard (RPS), Incentives and 17 34.5 319 -$9,274 -$29 Approved
Barrier removal (20% by 2020)
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
Esp-g  |CSombined Heatand Power (CHP) 1.8 22 | 265 $126 $5 Approved
Systems
ESD-9 lpower Plant Efficiency 8.4 89 | 1114 | -$1,541 —$14 | Approved
mprovements
ESD-11 |Landfill Gas-To-Energy (LFGTE) 3.7 8.7 64.7 $79 $1 Approved
Demand-Side Management
ESD-12 |(DSM)/Energy Efficiency Programs, | 13.0 21.8 | 2014 | -%$8,566 -$43 Approved
Funds, or Goals for Electricity
ESD-13a |ENer9y Efficiency in Existing 34 | 54 | 504 | -$1432 $28 | Approved
Residential Buildings ' ’ ' ' PP
Improved Building Codes for
ESD-14 Energy Efficiency 0.0 4.9 9.9 -$265 -$27 Approved
Training and Education for Building
ESD-15 |Operators and Community Not to be quantified Approved
Association Managers
ESD-17 |Consumer Education Programs Not to be quantified Approved
ESD-23 |Decoupling Not to be quantified Approved
Recent Actions
Building Codes for Energy Not
Efficiency (HB 697 and Executive 8.0 15.4 | 136.5 -$4,082 -$30 aoplicable
Order 127) pp
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 8.0 154 | 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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Energy Security Fuel Savings
(Saved 2009 - 2025)

Policy No. Policy Recommendation Natural gas
Coal (million (billion Petroleum
short tons) cubic feet) (million gallons)
Tier 1
Promoting Renewable Electricity
through Renewable Portfolio
ESD-5 Standard (RPS), incentives and 37 4,092 654
barrier removal (20% by 2020)
ESD-6 Nuclear Power 4 733 61
ESD-7 Integrated Resource Planning (IRP) Not quantified
ESD-8 Combined Heat and Power (CHP) 5 198 431
Systems
ESD-9 Power Plant Efficiency 14 1,383 241
Improvements
ESD-11 |Landfill Gas-To-Energy (LFGTE) 0 27 4
Demand-Side Management
ESD-12 |(DSM)/Energy Efficiency Programs, 19 2,266 326
Funds, or Goals for Electricity
ESD-13a Ene_rgy IE_ﬁlClency in Existing 6 650 100
Residential Buildings
ESD-14 Improved Bu_lldlng Codes for 0 171 4
Energy Efficiency
Training and Education for Building
ESD-15 |Operators and Community Not quantified
Association Managers
ESD-17 |Consumer Education Programs Not quantified
ESD-23 |Decoupling Not quantified
Recent Actions
Building Codes for Energy
Efficiency (HB 697 and Executive 16 1,750 279
Order 127)
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 st ESE ey
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GHG Reductions Net Present

(MMtCOze) Cost-
Policy Policy Option V?\llgfe(gfe Effective- | Status of
No. y op Total ness Option

2009-2025
2017 | 2025 | 2009-
2025 | (Million $) ($/tCO2e)

Tier 2

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

Electricity Transmission and

ESD-4 | bistribution Improvements

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

More Stringent The Action Team noted the importance of all options but the
ESD-16 |Appliance/Equipment Efficiency focus for analysis and subsequent recommendations was on
Standards Tier 1 policies.

Incentives to Promote

ESD-18 |Implementation of Customer-Sited
Renewable Energy Systems

ESD-13b

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

Demand-Side Management
ESD-22 |(DSM)/Energy Efficiency Programs,
Funds, or Goals for Natural Gas

GHG = greenhouse gas; MMtCOze = million metric tons of carbon dioxide equivalent; $/tCO,e = dollars per metric ton
of carbon dioxide equivalent; HB = House Bill.

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

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

Note 3: The emissions reduction and cost estimates shown for each individual recommendation presume that each
policy is implemented alone. Many recommendations interact extensively, as they target the reduction of energy use
or emissions from the same sources. Therefore, if multiple recommendations are implemented, the results will not
simply be the sum of each individual recommendation result. After individual recommendation 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.

These Tier 1 recommendations include efforts to increase the use of renewable and waste-based
resources for generating electricity (ESD-5, ESD-11), increase the use of nuclear power (ESD-6),
improve the energy and GHG emissions performance of buildings, power plants and other
activities (ESD-9, ESD-12, ESD-13a, ESD-14), and increase the penetration of combined heat and
power systems (ESD-8). All of these recommendations have been quantitatively analyzed, and
the estimates prepared suggest that the recommendations can provide substantial reductions in
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GHG emissions. Other Tier 1 recommendations include support for electric power planning
requirements (Integrated Resource Planning, ESD-7) that directly considers attributes such as
GHG emissions, Training and Education for Building Operators and Community Association
Managers (ESD-15), Consumer Education Programs (ESD-17), and a regulatory policy
recommendation (Decoupling, ESD-23) designed to reduce disincentives for investor-owned
utilities to increase customers’ energy efficiency. These recommendations are crucial policies
that support the ESD recommendations and have been quantitatively analyzed, but have not
been analyzed individually.

The ESD recommendations yield an annual GHG emissions reduction, from reference case
projections, of 92 MMtCOze in 2025, and cumulative reductions of 708 MMtCOze from 2009
through 2025, at a net cost of approximately -$16 billion through the year 2025 on a Net Present
Value (NPV) basis. This result accounts for overlaps between recommendations and for the
cumulative changes that the electricity savings (through efficiency) and generation, provided by
the recommendations, will have on the patterns of electricity demand and supply in Florida.
The weighted-average cost of saved carbon for the combination of all ESD recommendations
evaluated is -$23/tCOze avoided. The negative costs indicate that, over time, the savings from
the recommendations (from energy efficiency and/or avoided use of fossil fuels) will exceed the
costs of implementation.

The Action Team also analyzed the estimated impact of Florida’s recent changes to its building
code, as described above, which is expected to result in substantial GHG emission reductions of
about 15 MMtCO:ze in 2025, and cumulative reductions of about 136 MMtCOze through 2025.
The net cost is approximately —$4 billion through the year 2025 on an NPV basis.

Energy Supply and Demand (ESD)
Policy Descriptions for Tier 1 Recommendations

Tier 1 recommendations are described briefly below. More information on each of these
recommendations, plus the Tier 2 options, can be found in Appendix A.

ESD-5. Promoting Renewable Electricity Generation through Renewable Portfolio
Standard (RPS), Incentives and Barrier Removal

The fundamental policy objectives of encouraging renewable electricity generation are to reduce
GHG emissions, provide fuel diversity, provide more energy security, 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.
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This minimum requirement is applied to each utility, but provisions are often made for utilities
to purchase renewable electricity or credits from other utilities.

Institutional and market barriers to the development of renewable energy include price
distortions, failure of the market to value the public benefits of renewables, 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. Developing renewable energy incentives and removing
market barriers can complement an RPS policy tool.

The PSC is currently engaged in rulemaking for a RPS in Florida. This rule must be presented to
the Legislature in its 2009 Session for its consideration and ultimate ratification. The Action
Team recommends that the policy require 20 percent of retail electricity sales be met by
renewable energy by 2020.

ESD-6. Nuclear Power

Nuclear power has historically presented a low-GHG source of electricity. No new commercial
reactor has come on line in the United States since 1996 due to a combination of high capital
costs, the absence of an operational system for permanent disposal of nuclear waste, and
perceived risks to public safety. The administration of President George W. Bush 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 also has offered significant financial subsidies for new nuclear
plants in an effort to jump-start the industry, including limitations on liability for nuclear
accidents.

As of 2006, nuclear power plants provided about 20 percent of electric power nationally and 14
percent of Florida’s generation. The goal for this policy is the installation of two additional
(relative to the reference case) reactors/units of 1,100 MW each in 2020. The reference case
forecast for the electricity sector assumes the installation of the facilities and capacities that are
currently planned and permitted in Florida, including a total of four 1,100 MW reactor units at
the Turkey Point and Levy sites. 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.
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ESD-7. Integrated Resource Planning (IRP)

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 (the 10-Year
Planning process currently used in Florida), in that it requires the use of analytical tools that
assess and compare the costs and benefits of demand and supply-side energy resources. IRP
should help to identify and standardize the critical assumptions across each of the varied
planning forums that drive utility resource decisions, while building in flexibility to account for
future uncertainties. While originally targeted primarily toward cost-minimization, IRP
processes increasingly have considered the environmental risks and the potential costs and
benefits associated with future GHG regulations.

This recommendation calls on Florida to undertake an integrated resource planning regime that
embraces the idea of “least cost-best fit” as its primary criterion. Depending on its design, the
IRP regime in Florida could be a means of implementing many of the other ESD
recommendations.

ESD-8. Combined Heat and Power (CHP) Systems

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. 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 from central power stations located far away from where the
electricity is used. For this policy, CHP is defined broadly to include large-scale projects for heat
and waste heat recovery. Also, it is intended to include the potential capture of all sources of
byproduct heat generation, including waste heat from exothermic reactions when sulfuric acid
is produced (such as is generated in phosphate fertilizer manufacturing).

The Action Team recommends that this policy be implemented by providing financial
incentives and addressing the numerous barriers to development of CHP systems, including;:
inadequate technical 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.
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ESD-9. Power Plant Efficiency Improvements

Efficiency improvements refer to increasing generation efficiency at power stations through
incremental improvements at existing plants (for example, more efficient boilers and turbines,
improved control systems, or the use of combined cycle technology) and/or repowering.
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,
thus reducing emissions rates at existing plants.

The Action Team recommends consideration of a range of policies that would encourage
efficiency improvements and repowering of existing plants by including incentives or
regulations as described in other recommendations and offering additional financing
opportunities for those efficiency improvements.

ESD-11. Landfill Gas-to-Energy

The capture of methane gas from landfills provides an opportunity to reduce direct emissions of
methane from landfills and to produce electricity. Added policy benefits of landfill gas power
plants include producing base load-like electric generation, and offering the opportunity for
combined heat and power to serve nearby thermal loads.

The Action Team recommends consideration of the expansion of landfill gas-to-energy in
Florida either through a mandate or an incentive program.

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

Demand Side Management (DSM)/energy efficiency programs, and funds or goals for electricity
entail actions that influence the quantity and/or patterns of use of energy consumed by end
users. For this recommendation, 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 electrical energy savings; thus, this
recommendation represents a shift in the objectives, and therefore the application, of DSM by
Florida utilities.

This recommendation focuses on increasing investment in electricity efficiency through
programs run by utilities or others, energy efficiency funds, and energy efficiency goals. These
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programs may be designed to work in tandem with other strategies that encourage efficiency
gains. The policy design includes two key and linked dimensions: achievable/desirable energy
savings and policy/administrative mechanisms to achieve these savings.

The Action Team recommends consideration of a range of policy and administrative
mechanisms that might be applied include: regulator-verified savings targets; public benefit
charges; portfolio standards; “energy trusts”; IRP as noted above; performance-based
incentives; decoupling of rates and revenues; and appropriate rate treatment for efficiency.
Potential mechanisms include revisions of existing statutes to enable utility investments in
energy efficiency at the levels indicated above, and consideration of eligible programs that are
cost-effective, taking into account the valuation of carbon dioxide emissions.

ESD-13a. Energy Efficiency in Existing Residential Buildings

With more than 50 percent of electricity in Florida used in residences, focusing attention on
energy efficiency improvements to existing home structures has the potential to provide
substantial reductions in electricity usage and associated GHG emissions.

The Action Team recommends consideration of a range of measures, including: incentives that
focus on existing residential buildings, including low- or zero-interest energy efficiency loans;
rewards for alternative business models aimed at delivering energy efficiency services; usage of
energy performance benchmarks for buildings and incentives for exceeding the benchmarks;
and health and safety standards that complement energy efficiency features.

ESD-14. Improved Building Codes for Energy Efficiency

Buildings are significant consumers of energy and other resources. Building energy codes can
be an effective way to ensure that the most energy-efficient practices are incorporated into 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 substantially
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 construction standards, such as sustainable
design and green building standards.

House Bills 697 and 7135 signed into law by Governor Crist in 2008 call for the energy efficiency
requirements of the Florida Energy Efficiency Code to be incrementally scaled up to 50 percent
higher than the 2007 code by 2019. The Action Team recommends that the scale-up of energy
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efficiency requirements from House Bill 697 and House Bill 7135 be made to continue beyond
2019.

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

Energy Management Training provides administrative and technical training for energy
managers, school officials, building operators, and others responsible for energy-efficient
facility operation. The Action Team recommends the following:

¢ Train commercial building energy managers, for example, by making use of the building
operator training and certification program developed in the Pacific Northwest;

e Train industrial energy and facility managers in techniques for improving the efficiency of
their steam, process heat, pumping, compressed air, motors, and other systems, perhaps in
collaboration with ongoing U.S. Department of Energy programs in this area; and

e Create a credentialing program for certification of “green” energy managers that requires
both training and examinations to qualify.

ESD-17. Consumer Education Programs

In many cases, the ultimate effectiveness of emissions reduction activities depends on providing
information and education to consumers regarding the energy usage and resulting 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 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 Action
Team, as well as those that may evolve in the future from other entities. The Action Team
recommends the following measures:

e Institute mandatory labeling programs for time-of-sale energy use for all consumer
products, devices, and systems (including all buildings) that can be evaluated by either
testing or computer simulation, and educate consumers on the implications of these labels.

e Create a public inquiry “information center” to provide factual answers (vetted by experts
in the field) to common energy-efficiency and GHG questions.
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e Provide public education materials and energy information that can be used at local levels
by minimally trained speakers.

e Create an awards program that recognizes businesses and individuals exhibiting exemplary
behavior or performance with respect to local energy and climate public education
programs or in local GHG or energy use reduction programs.

e Provide Public Service Announcement (PSA) programs.

ESD-23. Decoupling

Traditional regulatory frameworks tie a utility’s recovery of fixed costs of providing service (for
example, infrastructure costs) to the quantity of energy sold. As a result, there is a contrary
“incentive” for utilities to increase sales in order to boost revenues and minimize investments in
energy efficiency (which would lead to lower sales). This recommendation includes the
implementation of cost recovery rules that “decouple” the level of utility sales from net
revenues earned by investor-owned utilities. Decoupling should be geared exclusively to
remove barriers to utility investment in programs to increase customer 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 and to ensure that the decoupling
mechanism is fair to both consumers and shareholders.

HB 7135 directed the PSC to analyze utility revenue “decoupling” and to provide a report and
recommendation to the Governor, President of the Senate, and Speaker of the House of
Representatives by 2009. The PSC began its workshops on this topic in August 2008.
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Chapter 4
Cap-and-Trade

Overview

A cap-and-trade system works by setting an overall limit on emissions and either selling or
distributing, at no cost, emissions “allowances,” or permits to emit pollutants, to regulated
entities or sources. These regulated entities must periodically surrender enough allowances to
match their reported emissions or face a penalty. In a system that freely grants allowances,
those sources that are able to reduce their emissions at a lower cost than the allowance price
may do so and then sell those unused allowances to any entity that cannot achieve reductions as
cost-effectively. In a system where allowances are initially sold, cost-effective emissions
reductions reduce the number of allowances that must be purchased. Either way, cap-and-trade
creates a financial incentive for emitters to continually seek out new emission-reducing
technologies and cut emissions as much as possible. By creating a market for the allowances,
regulated entities have the choice of either purchasing allowances or directly reducing
emissions; as a result, resources are directed to the most cost-effective emissions reduction
investments. To achieve overall emissions reductions over time, programs gradually lower the
emissions “cap” by reducing the total number of available allowances.

Perhaps the best known example of cap-and-trade is the U.S. Environmental Protection Agency
(EPA) program to cut acid rain-causing sulfur dioxide (5O:z) emissions from power plants.
Established under the 1990 Clean Air Act amendments, this program successfully demonstrated
the emissions trading concept by achieving dramatic, cost-effective reductions. More recently,
the trading approach has been applied to greenhouse gas (GHG) emissions by the European
Union (EU)! and proposed by several U.S.-based initiatives, including the Northeast Regional
Greenhouse Gas Initiative (RGGI),? the Western Climate Initiative (WCI),? and the Midwestern
Regional Greenhouse Gas Reduction Accord.*

The Action Team is charged with identifying means by which Florida can fully achieve or
surpass the statewide GHG reductions specified in Executive Order 07-127.5> These
recommendations must be guided by an evaluation of the possible consequences to Florida’s
environment, economy, and society from global climate change. In November 2007, the Action
Team issued its Phase 1 Report. The report offered broad policy guidance in key areas for
consideration by the Governor and Legislature or further consideration by the Action Team,
including a market-based regulatory approach for utility emissions.

1 http://ec.europa.eu/environment/climat/emission.htm

2 http://www.rggi.org

3 http://www.westernclimateinitiative.org

4 http://www.midwesternaccord.org/

5 http://www.flclimatechange.us/ewebeditpro/items/O12F15074.pdf
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In June 2008, Governor Crist signed House Bill 7135 (HB 7135), a comprehensive energy and
climate change package aimed at reducing GHG emissions that included public investment and
private-market incentives in alternative and renewable energy technologies. Section 65 of HB
7135 required the Florida Department of Environmental Protection (DEP) to propose rules for
the creation of a cap-and-trade regulatory program. This chapter presents the results of the
Phase 2 consideration called for in the Phase 1 Report and offers pre-rulemaking guidance to
the DEP in response to the requirements of HB 7135.

There is growing expectation that Congress will require a federal cap-and-trade program. By
initiating, joining, or developing a state and/or regional cap-and-trade system in the meantime,
Florida would be taking an important step toward influencing the outcome of the federal policy
debate in the state’s favor.

Ultimately the pollution-cutting performance of a cap-and-trade program depends largely on
how it is structured. Key design parameters are discussed below.

The cap-and-trade policy is designed and analyzed to work in concert with non-cap-and-trade
policies and measures. The integration of other policies reduces compliance costs and eases
attainment of both goals and caps. Emissions reductions, costs, and cost-savings from many of
these other measures help Florida comply with the cap; and they also serve as a basis for the
cap-and-trade modeling. As a result, the expected operation of the cap-and-trade program is
integrated with other policies and policy recommendations, and is not presented as a stand-
alone program.

Policy Recommendations and Estimated Impacts

Reduction Targets and Time Frames

Table 4-1-1 shows the schedule for GHG emission reductions pursuant to Executive Order
07-127.

Table 4-1-1. Schedule for GHG emission reductions

Year GHG Reduction Goal
2017 2000 levels

2025 1990 levels

2050 20% of 1990 levels

GHG = greenhouse gas.
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Sector Coverage

The regulation of GHG emissions should be economy-wide and should commence as soon as
possible; however, a cap-and-trade program may apply only to a limited number of sectors.
Sector inclusion in the cap-and-trade program should be guided by cost-effectiveness,
administrative efficiency, overall reduction potential, experience by other jurisdictions, and
whether alternative policies are preferred. The Florida cap-and-trade program should include
the electric sector at the beginning. Rulemaking consideration also should be given to:

(1) industrial stationary source emissions;

(2) residential and commercial fuel use;

(3) transportation fuels; and

(4) energy extraction, processing, and transportation.

These sectors may be better candidates for inclusion in a subsequent phase.

The transportation and residential and commercial fuel use sectors could be considered through
rulemaking. They have not been included in cap-and-trade programs to date, although WCI has
proposed to include them in its program beginning in 2015. Unlike the electricity, energy
extraction, and industrial sectors, these two sectors would most likely have to be regulated
upstream of the actual point of emissions. The regulated entity in the transportation and
residential and commercial fuel use sectors may need to be the fuel distributor or importer.
Transportation and residential and commercial fuel use should be studied further and
considered for inclusion in a subsequent phase, or they may be better suited for regulation
through non-cap-and-trade market mechanisms. While these and other sectors may not be
included in the cap-and-trade program or otherwise regulated at the program start, they should
be included or otherwise regulated as soon as possible.

Other sectors may need alternative methods of regulation based on the factors listed above.
Land development, forestry, agriculture, and waste management are generally not regulated
under a cap-and-trade program due to a lack of historical emissions data, difficulty measuring
or verifying current emissions, and other reasons. Emissions reduction projects or programs
within these sectors may, however, be well-suited to participate in an “offsets” program as
described below.

The Action Team recommends that a de minimis exemption below, which sources within the
regulated sectors, would be exempt from regulation. The threshold for the exemption could
vary by sector.
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Regional Programs

First and foremost, a strong national cap-and-trade program is the preferred method for
achieving substantial reductions in GHGs, and Florida should advocate for a national program.
However, as the federal government deliberates on a national program, Florida should join a
regional program to advance its GHG reduction goals. Toward that end, Florida should further
examine the economics of joining a regional program, but should not join a regional program
where analysis indicates that Florida would be disadvantaged.

Regional Greenhouse Gas Initiative (RGGI) - Initial analysis indicates that Florida would
benefit from joining RGGI. RGGI currently comprises 10 northeastern states and will regulate
emissions from fossil fuel-powered electric generation units (EGUs) with a nameplate capacity
of 25 megawatts (MW) or greater. Two 100 percent auction-based cap-and-trade scenarios for
year 2020 are simulated for Florida joining the RGGI program.® The two scenarios correspond to
hypothetical allowance prices of $7/tCO2e and $1/tCO2e, respectively. Preliminary modeling
indicates that Florida sources would represent slightly less than half of the total electric
generation emissions from the 11 states (10 current states plus Florida), and, depending on
assumptions used, would mitigate between 70 and 76 MMtCO2e in 2020, with the balance of 75
to 80 MMtCO2e accounted for by allowance purchases. Florida’s RGGI sources would expect to
see a cost-savings of between $1.5 and $2 billion dollars in 2020 by participating. (Note that any
additional savings that might be realized from the recycling of the auction revenues by the
government are not included.) Complete modeling results and analysis may be found in
Appendix B: Cap-and-Trade. The Action Team recommends that Florida seek “observer status”
with RGGI as soon as possible to examine the program in greater detail, closely monitor
progress, and prepare for membership if it is desired.

Western Climate Initiative (WCI) - Initial analysis indicates that Florida may benefit from
joining the cap-and-trade portion of WCI. Further study would be necessary to determine
whether participation in the other planned WCI programs (regional low-carbon fuel standard
and renewable portfolio standard) would benefit Florida. WCI is currently comprised of seven
U.S. states and four Canadian provinces; its proposed cap-and-trade program will cover
emissions from multiple sectors representing approximately 90 percent of total regional
emissions. The cap-and-trade simulation for Florida joining WCI (based on the WCI proposed
program design recommendations released September 23, 2008), covers a much broader range
of emission sources than the RGGI simulation (basically all the sectors except the agriculture,
forestry, and waste management sectors). The analysis indicates that Florida would be a permit
seller in the market. Florida WCI sources would expect to see a cost savings of $191 million in
2020 by participating in the cap-and-trade program as opposed to achieving the same
reductions without it. Florida sources would be expected to mitigate 18.46 MMtCO2e more than
required to meet targets due to the relatively low cost of mitigation and the opportunity to sell

¢ A 100 percent auction is assumed due to limitations in the model resulting from RGGI’s low cost mitigation
opportunities (see Annex 1 to Appendix B). As a policy matter, the Action Team is neither recommending nor
assuming that Florida will use 100-percent auctions as a means of initially distributing allowances.
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allowances to other WCI sources. Complete modeling results and analysis are found in
Appendix B: Cap-and-Trade. Because WCl is scheduled to begin on January 1, 2012, at the
earliest, there is ample opportunity to conduct further economic analysis and possibly observe
the early operation of WCL

The Action Team recommends that Florida seek “observer status” with WCI as soon as possible
to examine the program in greater detail, closely monitor progress, and prepare for membership
if desired.

These two regional programs may not be mutually exclusive. The Action Team further
recommends that Florida explore the economics and potential obstacles, complications, and
benefits associated with joining both regional programs.

Other programs — Six Midwestern states and Manitoba are currently engaged in a discussion
toward the development of a third regional cap-and-trade program. Recently organized, the
group expects to release a draft program design in November 2008, so the Action Team was
unable to evaluate whether Florida might benefit. Florida should continue to monitor the
progress of this program and investigate the Midwestern program as it develops.

At the same time, Florida should reach out to other Southern states to explore collaborating in
one or more ways: (1) jointly influence the development of a national cap-and-trade program;
(2) explore the potential for multiple Southern states joining one or more regional programs; (3)
help address “leakage” issues (see page 4-9); and (4) explore the creation of a Southern regional
climate initiative to reduce GHG emissions, stimulate the development of renewable energy
sources, reduce dependence on imported fuels, and stimulate the creation of industries
specializing in energy efficiency, renewable energy, and carbon mitigation technologies.

Finally, the Action Team strongly recommends that Florida not pursue a “one state” cap-and-

trade program.

Caps and Goals

Florida’s GHG reduction cap-and-trade program should be designed to achieve the emission
reduction goals set forth in Executive Order 07-127. However, as directed in that Executive
Order and the recently enacted HB 7135, Florida should evaluate the conditions under which
the state could cost-effectively link its trading system to the systems of other states or regions,
such as RGGI or WCI. If Florida joins a regional climate initiative, it should accept the regional
goal as long as it is consistent with the state’s GHG reduction goals. Current modeling indicates
that RGGI should bring Florida’s electric sector emissions to the state’s goals; however, if it does
not, additional policies and measures would be required to reduce GHG emissions to meet the
state’s goals.
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Flexibility and Cost Containment Mechanisms

The mechanisms described below contain a brief description followed by the policy
recommendation.

e Offsets— Regulated sources can comply with the cap-and-trade program in three ways:
reduce emissions directly; acquire and surrender allowances sufficient to cover emissions; or
invest in qualifying offset projects and surrender offset credits. Offset projects are voluntary
and generate revenue for a project owner through the sale of offset credits, which are
equivalent to government-issued allowances. Emission reductions from regulated sources
are, therefore, not eligible as offset projects; otherwise these reductions would be double-
counted (once for the benefit of the regulated source under the cap, and again for the benefit
of the offset purchaser). To ensure the integrity of the emissions cap, offset projects should
reduce emissions or sequester carbon from uncapped, out-of-sector projects that are
recognized by the program as qualifying for allowance credit. In most cases, any emissions
included under any cap-and-trade program’s cap cannot be reduced and also qualify as an
offset credit under any other cap-and-trade program. Offsets provide an incentive for low-
cost investments in uncapped emission reductions as an alternative to higher-cost, in-sector
reductions, or allowance purchases.

Recommendation: The cap-and-trade program should allow offsets without limits; however, the offset
program must ensure rigorous quality standards.

e Safety Valve— A safety valve is a program feature designed to limit or moderate the cost of
allowances for the purpose of ensuring that the program will not have an unacceptable
impact on consumer costs. Safety valves can be as direct and simple as an allowance price
cap, or as indirect and complex as the RGGI’s stepped expansion of offset opportunities
triggered by allowance prices’. The safety valve can be used in conjunction with other tools
to mitigate price volatility (such as banking and borrowing). It should be noted that hitting
the safety valve price cap would effectively convert the cap-and-trade program into a
carbon tax at that price.

Recommendation: The cap-and-trade program needs appropriate allowance price containment
mechanisms, especially in the early years. Further study is needed before the specific mechanisms can
be recommended.

e Banking—Banking allows permit holders to withhold unneeded allowances from the
market, or from surrender for emissions compliance, without expiration. A banked
allowance may be used in any compliance period beyond the issuance period without
penalty. Banking is seen as a means of mitigating market volatility by allowing holders to
hold allowances (thereby mitigating supply) when prices are low, and to use or sell them
(thereby mitigating demand) when prices are high.

" The Western Climate Initiative employs banking, offsets and three-year compliance periods to mitigate allowance
prices but does not have a “safety valve.”
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Recommendation: The cap-and-trade program should allow unlimited banking.

e Borrowing—Borrowing of allowances permits emitters to release excess tons of GHGs in the
current compliance period in return for greater reductions in a future compliance period.

Recommendation: Borrowing is an important cost containment mechanism and should be allowed,
but agreement by the Action Team was not reached on what conditions (e.g., Warner-Lieberman-type
limits by emitter, time limits, or interest) should be imposed.

Allowance Distribution

One of the most difficult issues confronting cap-and-trade program designers is how allowances
are initially introduced to the market. The two principal methods are free allocation and auction
sale. Free allocation is the method used in the EPA SOz trading program and was widely used in
the first two phases of the EU Emissions Trading Scheme (ETS) program. Meantime, RGGI will
auction nearly all of its allowances, and the EU is gradually moving toward greater reliance on
auctions.® WCl is still deliberating on the issue, although it is likely that a decision on how best
to distribute allowances will ultimately rest with participating jurisdictions.

Under a free allocation system, jurisdictions distribute allowances free of charge to regulated
entities according to a formula based upon historical emissions, benchmarked emissions (the
expected emissions per unit output for a facility with a preferred technological configuration),
or on some other basis. Free allocation systems may include equity features such as a “reserve”
for new market entrants, to avoid creating a competitive disadvantage. The formula that
determines the number of allowances allocated to each source can be challenging to create.
Historical emissions are a common approach, but issues such as selecting the time period to use
as a basis and various equity adjustments can be difficult to determine. Benchmarking is
straightforward in principle but very difficult to achieve in practice.

Under an auction system, allowances are presented to the market by sale at auction. Regulated
entities are therefore required to purchase allowances. Revenues are collected by the issuing
jurisdiction. Auctioning allowances resolves the “allocation basis” and many equity issues
arising from the free allocation method but presents a new set of challenges, including the
additional cost imposed on regulated entities and consumers. Emitters in some sectors are able
to pass these costs on to their customers, but others are not. The cost passed along to the
consumer may be a public policy concern and, in cases where competitive pressure prevents
this, the economic impact on the emitter might be a concern. However, these concerns can be
addressed by designing the program to be revenue neutral and returning the allowance value
from the auction to consumers directly or through programs implemented for their benefit. In
addition, there is the question of what the issuing jurisdiction will do with the auction revenues.

8 On September 25, 2008, RGGI held its first auction, where 100 percent of its allowances were successfully
auctioned off at a price of $3.07.

4-7 2008 Center for Climate Strategies
Chapter 4 — Cap-and-Trade www.flclimatechange.us




Florida’s Energy and Climate Change Action Plan

In the free allocation system, there is a concern regarding windfall profits, as happened in some
instances in the EU. This can be an issue when the emitter is not price-regulated and can pass
along the cost to customers, as can occur with generators in most of the RGGI states. However,
in states where generators are price-regulated, such as Florida, through the Public Service
Commission rate hearings, the value of the freely allocated allowance can be directed to the
benefit of the ratepayer through rate-setting.

Free allocation and auctioning are not mutually exclusive. Programs can distribute some
percentage of allowances using one method and then balance with the other. Programs may
change the ratio of free allocation to auction distribution over time. Programs also may
distribute allowances to different regulated sectors using different methods or a different mix of
methods. Programs may even distribute allowances differently among different classes of
sources within a sector (whether municipality-owned utilities, cooperative utilities, or investor-
owned utilities).

The Action Team was unable to reach a consensus recommendation on the central issue of
initial allowance distribution method. By a 13-5 majority, ° the Action Team recommends that
strong consideration be given to auctioning a substantial amount of allowances. The Action
Team recognizes that as RGGI and WCI evolve, additional information will become available to
DEP and the Legislature to better evaluate the use of auctions at the beginning of the cap-and-
trade program and over time.

Those Action Team members who were opposed to this recommendation expressed concern
that there has been no Florida-specific analysis of the relative cost to the consumer for
allowance distribution by either auction or free-of-charge allocation. Without such information,
they argue, any recommendation stating a preference would be premature. Concerns included
whether requiring some industries to pay for allowances would put them at a competitive
disadvantage. Others were concerned that there was no assurance that revenues from the sale of
allowances would be used by the state for related purposes such as those stated below.

Those who supported auctioning pointed out that presentations from representatives of RGGI
and the EU ETS had recommended the use of auctioning. Others stated that the revenues
generated by the auctions would be needed to finance other key policies and measures
proposed by the Action Team. At least one member observed that given the differences among
electric utilities in the state, there would be no fair way to allocate allowances among them. The
member observed that the formula would likely be the subject of intense lobbying in the
Legislature, and, if allowances were distributed on the basis of historical emissions, customers
of utilities with historically higher electric rates and cleaner generation would be disadvantaged
while those with lower rates and higher emissions would be advantaged. Supporters of the
position expressed the belief that auctioning is the most fair distribution method.

° The five Action Team members that voted no on this recommendation were: Mayor Rick Baker, Mike Branch,
Mark Kaplan, Kathleen Shanahan and Kathy E. Viehe.

4-8 2008 Center for Climate Strategies
Chapter 4 — Cap-and-Trade www.flclimatechange.us




Florida’s Energy and Climate Change Action Plan

By unanimous consent, the Action Team offers the following general recommendations that
could guide future policymakers in answering the question of allowance distribution:

Any allowance distribution system needs to be periodically evaluated to determine whether it is
working properly and serving the program goals.

¢ The cap-and-trade program should strive to be revenue-neutral to consumers as much
as possible. There are five broad purposes to which allowance value (either the
allowances themselves or proceeds from their sale) should be applied. The purposes are
not in any priority order:

0 Promote energy efficiency investments,

0 Mitigate impacts on ratepayers and consumers with particular attention to low-
income consumers,

0 Accelerate the development and use of emissions mitigation technologies,
including renewable or zero-carbon technologies,

0 Mitigate impacts of climate change (for example, fund adaptation strategies), and
0 Protect regulated emitters from competitive disadvantage.

There are a number of other important uses of allowance value which should also be
considered, such as stimulating or rewarding investment in carbon emissions abatement
technologies, funding program administration, and protecting regulated emitters from
economic disadvantage. One member felt strongly that all allowance value should be used to
mitigate the program’s impact on ratepayers and consumers.

It is the Action Team’s strong recommendation that if any revenues are generated from the sale of

allowances, they should never be used to supplement General Revenue to the State of Florida.

Reporting

The cap-and-trade reporting system should be consistent with any national requirement. Every
effort should be made to ensure that regulated entities are required to complete only one report
for both state and national efforts. The reporting system should be as broad as possible; a de
minimis limit may be needed, given administrative and cost concerns.

Mandatory reporting of GHG emissions is legislatively required at both the state and federal
levels. Adoption of reporting rules and collection of emissions data should proceed as quickly
as possible in advance of the cap-and-trade program. This is necessary to verify the data from
sources and sectors where the historical lack of such requirements injects a significant level of
uncertainty into historical emissions estimates and future projections.
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Leakage

Leakage occurs when, in response to program incentives, utilities choose to either increase out-
of region fossil-based power purchases, or investors choose to construct new generation units in
unregulated border jurisdictions. In either case, both the environmental benefits and in-state
investment are lost. It is noted that in a national program, leakage is not an issue. Leakage can
be addressed through careful design of the point-of-regulation, as in the First Jurisdiction
Deliverer (FJD) plan in WCI. FJD requires compliance from any generator within the region,
plus any entity that imports fossil-based power from outside the WCI region.!°

Historically, between 1990 and 2005, electricity imports have contributed between 9 percent and
16 percent of total electricity consumption in Florida. Accordingly, it is critical that the cap-and-
trade program baseline include these out-of-state sources and their respective changes over
time to accurately define the reduction requirements under the current generation mix.

The Action Team believes leakage is a potentially serious concern. Based on the initial analysis,
projected 2020 “business as usual” GHG emissions from imports represent 10 percent of total
electricity emissions, or 19.2 million metric tons of carbon dioxide equivalent (MMtCOze). This
amount is equal to about one-third of the total electric utility sector emissions reductions
required by 2020 to meet the Governor’s GHG reduction goals. Further, electricity imports and
their associated GHG emissions are expected to increase if Florida’s electricity generation sector
is subject to a carbon cap and if generation in adjacent states was not subject to a similar
requirement.

The Action Team recommends that leakage must be addressed by any cap-and-trade program or by
Florida through other means if a regional cap-and-trade program does not do so.

Trial Period

The first recommendation in Regional Programs is that there should be a strong federal cap-
and-trade program and that Florida should be an advocate for national action. It is
recommended that a new national program should incorporate a trial period to facilitate the
transition, verify data, and sort out administrative and other details. The trial period should
afford greater flexibility to the regulated community than would be otherwise allowed, but it
should nonetheless impose enforceable, binding compliance obligations on regulated sources.

The second recommendation under Regional Programs is that Florida should join one or more
regional programs. The issue of a trial period in these cases is a matter of regional agreement.
Florida should support the trial period requirements of any regional program it might seek to
join.

10 RGGI does not address the issue of leakage within the program design. RGGI recognizes the issue and will monitor
inter-regional contracts and purchases to assess whether leakage is occurring. RGGI has indicated that if leakage
proves to be a serious issue, action will be taken to address it.
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Chapter 5

Transportation and Land Use Sectors

Overview of Greenhouse Gas Emissions

The transportation sector is the second-largest contributor to Florida’s gross greenhouse gas
(GHG) emissions. In 2005, the sector accounted for 36 percent, or about 122 million metric tons
of carbon dioxide equivalent (MMtCOxze), of Florida’s gross GHG emissions. Emissions from the
sector increased by 34 MMtCO:ze between 1990 and 2005. Transportation’s share of total GHG
emissions has increased slightly over this period, accounting for about 41 percent of the state’s
net growth in gross GHG emissions.

Figure 5-1 and Table 5-1 show historic and projected transportation GHG emissions by fuel and
source. As shown in the figure and table, on-road gasoline vehicles account for the largest share
of transportation emissions—about 63 percent in 2005. On-road diesel vehicles account for
another 15 percent of emissions, and marine vessels account for roughly 12 percent. Air travel,
rail, and other sources produce the remaining emissions.

Figure 5-1. Transportation Gross GHG Emissions by Fuel, 1990-2025
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Source: Florida Inventory and Reference Case Projection, October 2008.
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Table 5-1. Historic and Projected Gross GHG Emissions from Transportation (MMtCOz2e)

Source 1990 1995 2000 2005 2010 2015 2020 2025
Onroad Gasoline 5289 5946  B6.64 76.22  88.70 101.50 114.30 1256.68
Aufomobiles 3414 3388 3703 4124 4859  56.05 63.36 70.36
Light-Duty Trucks 17.03 2380 2786 3306 3808 4324 4846  53.51
Heavy-Duty Trucks/Buses 1.64 i.68 1.64 1.80 1.90 2.05 2.28 2.60
NMotorcycles 0.09 0.10 o1 0.12 0.14 0.16 0.18 0.20
Cnroad Diesel 89.73 11.03 13.99 1828 2348 2884 3437 4072
Automobiles 0.27 0.21 0.19 019 0.23 0.32 0.44 0.64
Light-Duty Trucks 0.44 0.62 0.84 1.00 1.33 1.81 2.50 3.60
Heavy-Duty Trucks/Buses 9.01 10.19 12.95 1710 21.92 2671 3143 3648
Jet Fuel/Aviation Gas 13.23 11.60 1448 1148 11.70 12.71 13.87 15.26
Boats and Ships - Ports/Inshore 7.19 5.97 6.96 9.01 5.08 8.45 8.83 9.21
Boats and Ships - Offshore 3.88 6.63 742 0.89 6.25 G.61 6.97 7.33
Rail 0.31 0.68 0.28 0.58 0.58 0.58 0.58 0.58
Other 0.39 0.37 0.41 0.38 0.41 0.44 0.46 0.49
Total 87.62 9576 110.18 121.84 139.19 159.13 179.37 200.28

Source: Florida Inventory and Reference Case Projection, October 2008.

As a result of Florida’s population and economic growth and an increase in total vehicle miles
traveled (VMT), on-road gasoline consumption grew by 44 percent between 1990 and 2005.
Meanwhile, on-road diesel use rose by 88 percent during that period, suggesting an even more
rapid growth in freight movement within or across the state boundaries. In the absence of
significant increases in vehicle fuel economy, on-road gasoline and diesel emissions are
expected to continue to grow at roughly historical rates through 2025. Total transportation
emissions are projected to grow by 64 percent, or 78 MMtCO0:ze, between 2005 and 2025.

The U.S. Energy Independence and Security Act of 2007 contains a provision to increase the
corporate average fuel economy (CAFE) of light-duty vehicles (passenger cars and light trucks)
to 35 miles per gallon by 2020. The Inventory and Projections report does not include the CAFE
or biofuels provisions (or any other provisions) of the Energy Independence and Security Act of
2007. Increases in vehicle fuel economy resulting from this Act will lead to reduced carbon
dioxide (COz) emissions from on-road vehicles. The effect of the new CAFE standards was
accounted for in the estimates of GHG reductions from the various Transportation and Land
Use (TLU) sector policy recommendations from the Technical Working Group discussed below.

Key Challenges and Opportunities

Florida has substantial opportunities to reduce GHG emissions from transportation sources.
The principal means to reduce GHG emissions in TLU are:

e Improving vehicle fuel efficiency;
e  Substituting gasoline and diesel with lower-emission fuels; and
e Reducing total VMT.
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In Florida and in the nation as a whole, vehicle fuel efficiency has improved little since the late
1980s, yet many studies have documented the potential for substantial increases in efficiency
while maintaining vehicle size and performance. Automobile manufacturers typically oppose
dramatic increases in fuel economy. Key points of contention include the cost to manufacturers
and the cost to consumers. Even with the adoption of the new federal CAFE requirements, there
still may be opportunities for further increases in fuel efficiency while maintaining vehicle size
and performance.

The use of fuels with lower per-mile GHG emissions could achieve larger market penetration in
Florida. Conventional gasoline- and diesel-fired vehicles can use low-level blends of biofuels.
Alternative-technology vehicles can also use higher-level blends, as well as other types of
alternative fuels, such as natural gas and hydrogen. The type of fuel used is a crucial
determinant of impact on GHG emissions, as some alternative fuels have relatively little GHG
benefit. Alternative fuels from biomass, cellulosic residues, and energy crops have been
identified by the U.S. Department of Agriculture (USDA) and the U.S. Department of Energy
(US DOE) as the best near-term opportunity to reduce oil dependence and GHG emissions.

Key determinants of the possible impact to GHG emissions will be the development and
deployment of fuel types. At present, fuel distribution infrastructure is a constraining factor.
Existing federal legislation and the 2006 Florida Energy Act provide incentives in the form of
corporate income tax credits and sales tax credits for investments in the production, storage,
and distribution of biodiesel and ethanol. However, the Florida tax credits “sunset” on June 30,
2010, and are subject to relatively low statewide caps on the amount of credits allowable.

Reducing VMT is crucial to mitigating GHG emissions from the transportation sector.
Developing smarter land-use and transportation development patterns that reduce trip length
and support transit, ridesharing, biking, and walking can contribute substantially to this goal. A
variety of pricing policies and incentive packages can also help to reduce VMT. Developing
better planning methods and regulations, and increasing funding of multiple modes of
transportation, will be key components in achieving these goals.

Overview of Policy Recommendations and Estimated Impacts

The Florida Governor’s Action Team on Energy and Climate Change (Action Team)
recommends a set of seven policies for the TLU sector that offer the potential for major
economic benefits and emission decreases. Implementing these policy recommendations could
lead to emission reductions of:

e 12.73 MMtCO2e annual reductions in 2025, and
e 57.53 MMtCOze cumulative savings from 2009 through 2025.

The weighted-average cost of the recommended policies is -$86/MtCO:ze, for the policies where
cost was quantified. This average value includes policies where individual cost-effectiveness
ranges from a net savings of about $142/MtCO:ze to a cost of $2/MtCOze. The estimated impacts
of the individual policies are shown in Table 5-2.
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The policies recommended by the Action Team are described briefly here and in more detail in
Appendix C of this report. As stated earlier, the recommendations not only could result in
significant GHG emission reductions, but offer a host of additional benefits as well. These
benefits include reduced local air pollution, more livable/healthier communities, and economic
development and job growth from in-state biofuels production. To yield the levels of savings
described here, the recommended policies need to be implemented in a timely, aggressive, and
thorough manner.

Low-GHG fuels (TLU-1) and improved transportation system management (TLU-4) are
important components of the recommended policies. Transportation fuel providers would need
to undertake changes in their production and distribution methods in order to achieve the goals
set out in TLU-1. There is feasibility issues associated with transporting large volumes of
biofuels to and within the state, as well as distributing biofuels to consumers. For example,
ethanol has historically not been moved in the pipeline network used to transport gasoline and
diesel fuel. The pipeline industry is currently in the process of adapting technology for pipeline
distribution of ethanol. To achieve the goals of TLU-1, the challenges of production and
distribution of low-GHG fuels will need to be addressed through this and other means.

TLU-4, taken in concert with other aggressive transportation and land use policy actions, could
result in significant reductions to VMT on the order of 7-10 percent in urban areas by 2020.
Vehicle hours of travel (VHT) can be reduced by amounts that are associated with these VMT
reductions. VHT reduction is recognized as a means of reducing driver delay while reducing
fuel consumption in congested traffic.

Several other policies would work with TLU-4, and with each other, to further reduce VMT by
increasing the viability of multiple modes of travel and providing incentives to use modes other
than single-occupant vehicles (SOVs); these are Smart Growth Planning (TLU-3), and Increasing
Choices in Modes of Transportation and Factoring GHG Emissions into TLU Planning Processes
(TLU-5 & 6). Smart-growth policies are being considered and implemented around the country
in a wide range of communities. Because most policies are deregulatory in nature, this
significantly lowers political barriers. However, these policies will face several challenges. They
require closer coordination between state government, local government, and businesses in
many cases. The availability of funding for the provision of additional transit services is
uncertain. Also, patterns of development are subject to economic cycles and many private
investment decisions. Yet implementation of these policies is essential to make travel by
walking, biking, and transit more feasible. Together these policies address the built
environment, transportation infrastructure, and the behavior of individuals to reduce per capita
VMT.
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Table 5-2. Summary of TLU Policy Recommendations

GHG Reductions Energy

(MMtCO2e) Security

Net Cost- e

; Present X Savings
Policy Poli : Effective | (Gallons | Level of
No. olicy Recommendation Total Value -ness saved | Support

2017 | 2025 | 2009- |2009-2025| ¢ o) | 2009-

2025 | (Million $) 2025)

(million

gallons)

Develop and Expand Low-GHG

TLU-L e jels

6.20 12.62 | 106.41| -$15,161 —$142 | 37,290 | Approved

Low Rolling Resistance Tires and

U2 other Add-On Technologies

0.80 1.84 | 13.99 | -$1,259 -$90 1,665 | Approved

Not Quantified Separately;

TLU-3 |Smart Growth Planning Included in Other Analyses Approved
Improving Transportation System

TLU-4 .94 . 91 | -$5,1 - 7 Al d

U Management (TSM) 3.9 6.98 | 63.9 $5,106 $80 ,858 pprove

TLU- Land Use Planning Processes and

526 Increasing Choices in Modes of 1.77 3.54 | 28.29 NQ NQ 3,200 | Approved
Transportation
Incentive Programs for Increased

TLU-7 0.84 156 | 13.14 N N 1,564 | A d
\Vehicle Fleet Efficiency Q Q ' pprove

TLU-g |ncreasing Freight Movement 059 | 110 | 1152 | 21 $2 1,302 | Approved
Efficiencies
Sector Totals 14.14 27.64 | 237.26 | -$21,505 -$91 52,879

Sector Total After Adjusting for

12.73 | 25.14 | 214.35| -$18,400 -$86 48,786
Overlaps

Reductions from Recent Actions| 17.68 32.39 | 284.00

Sector Total Plus Recent Actions| 30.41 57.53 | 498.35

GHG = greenhouse gas; MMtCO_e = million metric tons of carbon dioxide equivalent; $tCO,e = dollars per metric ton
of carbon dioxide equivalent.

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

Florida is currently pursuing adoption of the California Clean Car standards which would
increase fuel economy standards beyond those set by the new Federal CAFE standards. Because
these standards are a part of the Florida Department of Environmental Protection (DEP)
rulemaking process, they are not included as one of the TLU policy recommendations. The
Clean Car standards must clear several hurdles before Florida or any other state can adopt
them, including U.S. Environmental Protection Agency (EPA) approval of the original
California Clean Car standards (that other states can then opt into). If for any reason the Florida
Department of Environmental Protection (DEP) is not able to implement the Clean Car
standards, other technology-based policy recommendations could play a larger role. For
example, Incentive Programs for Increased Vehicle Fleet Efficiency (TLU-7) encourages
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consumers to buy the most efficient vehicles available on the market. Low Rolling Resistance
Tires and Other Add-On Technologies (TLU-2) can improve vehicle fuel economy through
vehicle operation and maintenance practices. Other policies, such as Increasing Freight
Movement Efficiencies (TLU-8), can promote technological improvements in the heavy-duty
vehicle fleet.

Transportation and Land Use Policy Descriptions

The policy recommendations described briefly here could not only result in significant GHG
emission reductions and cost savings but also offer a host of additional benefits, such as
reduced local air pollution; more livable/healthier communities; and increased transportation
choices. Appendix C of this report discusses these policies in more detail.

TLU-1. Develop and Expand Low-GHG Fuels

This recommendation seeks to reduce GHG emissions by decreasing the carbon intensity of
vehicle fuels sold in Florida. A low-carbon fuel standard would require all fuel providers in
Florida to ensure that the mix of fuel they sell into the Florida market meets, on average, a
declining standard for GHG emissions measured in carbon dioxide equivalent (COze) per unit
of fuel energy. The state should develop, with industry and stakeholder input, a set of
standards for low-carbon fuels, which include biodiesel, cellulosic ethanol, hydrogen,
compressed natural gas, liquefied petroleum gas, electricity, and low-carbon ethanol blends
such as E10 or E85. The standard would be measured on a life cycle basis in order to include all
emissions from fuel production to consumption.

Fuel providers (defined as refiners, importers, and blenders of on-road vehicle fuels) will need
to report on an annual basis that the fuel mixtures they provide to the market meet the low-
carbon fuel standard. Fuel retailers should be encouraged to provide this information to
consumers at the point of sale to the extent information is available.

TLU-2. Low Rolling Resistance Tires and Other Add-On Technologies

The goal of this policy is to improve the fuel economy of the light-duty vehicle (LDV) fleet by
reducing the rolling resistance of replacement tires without reducing tire lifetime or otherwise
increasing the lifecycle carbon footprint of the tires. There are three avenues by which the
rolling resistance of tires may be reduced, and fuel economy improved as a result:

e Consumers could purchase more tires currently available that have lower rolling
resistance.
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e  Tire designs could be modified and new technologies could be introduced to reduce
rolling resistance.

e  Vehicle operations could be improved, especially through improved maintenance of tire
inflation.

Currently, tire manufacturers and retailers are not required to provide information about the
fuel efficiency of replacement tires. In addition, there is no current minimum standard for fuel
efficiency that all replacement tires must meet. State policy and action can help bridge this gap
through a variety of mechanisms. The state could set minimum energy efficiency standards for
replacement tires and require that greater information about Low Rolling Resistance
replacement tires be made available to consumers at the point of sale. Information also can be
provided to consumers about fuel efficiency and cost in relation to the purchase, maintenance,
and operation of their vehicles. The state could encourage or provide information about
complementary add-on technologies that could facilitate vehicle operation practices which
improve fuel efficiency. One example is devices such as the Air Alert Valve Caps, which alert
vehicle owners when tire pressure is too low.

TLU-3. Smart-Growth Planning

Smart-growth planning looks at how land use planning, site planning, and urban design at the
community level can help achieve carbon and GHG emission reduction goals. The essence and
intention of smart growth within the context of climate change is to establish a policy
framework, clear guidelines, and measurement parameters for the development of new (and the
redevelopment of older) communities that will have a net-zero-carbon effect on the general
environment and reduce overall GHG emissions. This can be accomplished through the
complex interactions of the three primary elements of community development that have a
direct impact on GHG emissions and affect climate change:

e  Construction energy and building lifetime energy use as measured by the protocols of
Leadership in Energy and Environmental Design (LEED™) Green Building Rating
System, Green Globes, or the Florida Green Building Coalition (FGBC);

¢ Individual VMT generation and other transportation energy use (such as deliveries,
maintenance, buses, security, health, fire, and safety) necessary to support human
communities; and

e The changing of land uses from carbon-sequestering land uses (such as forests,
agriculture, parks, and wetlands) to carbon-releasing land uses (such as building sites
and roadways) and development patterns.

This policy aims to bring about reductions in GHG emissions through smart-growth planning.
The state could achieve this by providing incentives and promoting redevelopment projects that
establish more energy-efficient land use patterns. Any redevelopment project should consider
the 10 principles of smart-growth in land use planning'. The 10 principles are as follows:
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1) Create a range of housing opportunities and choices;

2) Create walkable neighborhoods and communities;

3) Encourage community and stakeholder collaboration and cooperation;

4) Forster distinctive and attractive communities with a strong sense of place;

5) Make development decisions that are predictable, fair, and cost-effective;

6) Mix the land use;

7) Preserve open space, farmland, natural beauty, and critical environment areas;
8) Provide a variety of transportation choices;

9) Strengthen and direct development toward existing communities; and

10) Take advantage of compact building design.

The state also could maximize opportunities to retrofit existing buildings to meet LEED, Green
Globes, FGBC, or other approved certification programs that reduce energy consumption and
thus reduce GHG emissions.

! Smart Growth Online. http//www.smartgrowth.org

TLU-4. Improving Transportation System Management (TSM)

Transportation System Management (TSM) is the concept of pairing transportation demand
with transportation supply to help transportation networks serve the demand in an effective
and efficient manner. Effective system management may utilize a variety of strategies based on
advanced technologies, market-based incentives, regulations, and design standards. Each
strategy provides a relatively small benefit to GHG reduction, but when applied in concert,
substantial gains can be achieved.

TSM strategies attempt to reduce the number of trips being taken by SOVs, shorten trip lengths,
reduce vehicle delay, increase the reliability of the transportation network, and reduce idling
and other transportation actions that result in increased GHG emissions. The goal of TSM is to
reduce the daily VMT per capita on the transportation network. Effective TSM also will reduce
VHT per capita, which measures the amount of traffic congestion delay. Reduction of either
VMT or VHT is highly correlated with a reduction in GHG emission.
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The state could develop and implement a variety of policies and strategies to reduce GHG
emissions through TSM. These policies and strategies could include program funding, financial
and development incentives, infrastructure investment, and regulatory requirements to
promote transportation system management improvements that result in reduced VMT and/or
VHT which, in turn, result in reduced GHG emissions. These actions, taken in concert with
other aggressive transportation and land use policy actions, should be designed to reduce urban
area VMT by 7-10 percent by 2020 and by 9 - 12 percent by 2050; VHT can be reduced by
amounts that are associated with these VMT reductions. VHT reduction is recognized as a
means of reducing driver delay while reducing fuel consumption in congested traffic.

TLU-5 &6. Land Use Planning Processes and Increasing Choices in Modes of
Transportation

TLU 5 & 6 were combined by the Action Team after it was determined that it was difficult to
accurately quantify and compare the cost per ton of COzreductions of transit and rail versus
other modes of transportation. The Action Team expressed concern that this quantification
might discourage the selection of transit and/or rail as a strategy for the reduction of GHG
emissions. The Action Team concluded that transit and rail are important GHG reduction
strategies that should be implemented despite high infrastructure costs. This policy seeks to
ensure that local and state land use and transportation planning consider the impact of land use
and transportation decisions on the reduction of GHG emissions. This policy also aims to
double transit ridership; to increase the percentage of people that walk, bicycle, carpool,
vanpool, or telecommute; and to develop and implement policies and strategies that include
program funding and financial incentives that expand non-automobile infrastructure and
provide modal alternatives to SOV travel.

TLU-7. Incentive Programs for Increased Vehicle Fleet Efficiency

Florida can reduce its GHG emissions by improving the fuel economy of the LDV fleet. This
recommendation includes several policies and programs to encourage the purchase of low-
GHG-emission vehicles through monetary and convenience rewards and incentives throughout
the state:

e Tax credits for efficient vehicles.

¢ Incentive programs for major corporate fleet owners, including rental car and taxi
cab companies.

e COr»-based registration fees and vehicle licensing fees.

e Procurement of efficient fleet vehicles (public, private, or other).

e  Study of “feebates.”

e Operating incentives for low-GHG vehicles.

e COzx-based excise taxes.
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e CO»-based product labeling.

TLU-8. Increasing Freight Movement Efficiencies

This policy recommendation aims to reduce the trucking industry’s carbon footprint and GHG
emissions, while maintaining the current level of service to the state and nation, and
encouraging the development and expansion of intermodal and long-distance rail capacity to
support both local and transcontinental rail service into and out of Florida. The U.S.
Department of Transportation’s Federal Highway Administration) lists two major categories of
emissions-reducing strategies that Florida can utilize in these goals:

e Technical strategies, which modify a piece of equipment or its fuel to reduce emissions;
and

e Operational strategies, which change how a piece of equipment is used, resulting in
lower emissions.
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Chapter 6
Agriculture, Forestry, and Waste Management

Overview

The Agriculture, Forestry, and Waste Management (AFW) sectors are responsible for moderate
amounts of Florida’s current greenhouse gas (GHG) emissions. The total AFW contribution to
carbon dioxide equivalent (COze) gross emissions in 2005 was 15 million metric tons (MMLt), or
about 11 percent of the state’s total. The AFW contribution to net emissions in 2005 was 3
percent of the state’s total, after accounting for the net sequestration of carbon in the forestry
sector.

Agricultural emissions include methane (CHs) and nitrous oxide (N20) emissions from enteric
(intestinal) fermentation, manure management, agriculture soils, and agriculture residue
burning. As shown in Figure 6-1, emissions from soil carbon losses from agricultural soils,
livestock soils, manure management, enteric fermentation, and fertilizer application all make
significant contributions to the sector totals. Emissions include CO: emissions from oxidized soil
carbon, application of urea, and application of lime. Sector emissions also include nitrous oxide
emissions resulting from activities that increase nitrogen in the soil, including fertilizer
(synthetic, organic, and livestock) application and production of nitrogen-fixing crops
(legumes), and methane emissions from rice cultivation. There is no significant agricultural
burning activity in Florida; therefore, the emissions were estimated to be zero (prescribed
burning is covered under the forestry sector).

In keeping with the U.S. Environmental Protection Agency’s (US EPA) methods and
international reporting conventions, the Inventory and Projections report covers sources of
GHGs from human activities. There could be some natural sources of GHGs that are not
represented in the inventory and forecast; however these are not addressed in the Governor’s
Action Team on Energy and Climate Change (Action Team) process. In the forestry sector, since
all of the state’s forests are managed in some way, all emissions are treated as “anthropogenic,”
or from human activities. GHG reporting conventions treat all managed forests as
anthropogenic sources. Sources such as CO: from forest fires and decomposing biomass are
captured within the inventory and forecast (as part of the carbon stock modeling performed by
the U.S. Forest Service [USFS]). However, methane emissions from decomposition of organic
matter/biomass in forests are not currently captured due to a lack of data. This methane is from
decomposition in oxygen-free (anaerobic) areas, particularly marshes and bogs.

The CO:z emissions occurring from the cultivation of organic soils always has been a primary
contributor to the state’s total agricultural GHG emissions. By 2025, the contribution from this
source is estimated to be more than 70 percent of the total agricultural emissions. Methane
emissions from digestive processes in ruminant animals, known as enteric fermentation, are
declining due to lower animal populations; however, they are estimated to be the second-
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highest contributor to agriculture sector totals in 2025 at about 13 percent. The next-highest
contributor in 2025 is estimated to be livestock manure application to soils at about 6 percent.

Forestry and land use emissions refer to the net carbon dioxide (COz) flux! from forested lands
in Florida, which account for about 47 percent of the state’s land area. The inventory is divided
into two primary subsectors: the forested landscape, and urban forestry and land use. Both
subsectors capture net carbon sequestered in forest biomass, urban trees, landfills, and
harvested wood products. In addition, other GHG sources such as nitrous oxide emissions from
fertilizer application in urban areas and CHs and N20O emissions from prescribed burns and
wildfires are included.

As shown in Table 6-1, USFS data suggest that Florida’s forests sequestered about 21 MMtCOze
per year in 2005 (this excludes estimates of carbon flux from forest soils based on
recommendations from the USFS). The negative numbers in Table 6-1 indicate a CO: sink rather
than a source. Even after accounting for the GHG sources from urban soils and prescribed
burns or wildfires, the forestry and land use sector is still estimated to have been a net GHG
sink of more than 20 MMtCOze in 2005. Hence, during this period, forest carbon losses due to
forest conversion, wildfire, and disease were estimated to be smaller than the CO: sequestered
in forest carbon pools such as live trees, debris on the forest floor, and forest soils, as well as in
harvested wood products (such as furniture and lumber) and the disposal into landfills of forest
products. The forecast for the sector out to 2025 shows a slightly declining trend in the levels of
sequestration due to losses of forested area associated with development.

Figure 6-2 shows estimated historical and projected emissions from the management and
treatment of solid waste and wastewater. Emissions from waste management consist largely of
CHa4 emitted from landfills, while emissions from wastewater treatment include both CHs and
N:20. Emissions are also included for municipal solid waste (MSW) combustion. Overall, the
waste management sector accounted for about 5 percent of Florida’s total gross emissions in
2005. While emissions are expected to grow significantly by 2025, the contribution to the state’s
total is expected to remain at about 5 percent.

The Action Team acknowledges that there are higher levels of uncertainty in the GHG
emissions and forecasts in the AFW sectors compared with those in other sectors (e.g., those
where emissions are tied directly to energy consumption). There is a need for continuing
investment in research and measurement to refine the AFW Inventory & Forecast report (details
on key uncertainties are presented in the appendices).

Opportunities for GHG mitigation in the AFW sector involve measures that can reduce
emissions within the sector or reduce emissions in other sectors. Within the sector, changes in
crop cultivation can reduce GHG emissions by building soil carbon (indirectly sequestering
carbon from the atmosphere) or through more efficient nutrient application (reducing N20O

L “Flux” refers to both emissions of CO, to the atmosphere and removal (sinks) of CO, from the atmosphere stored
in plant tissue.
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emissions and embedded GHG emissions within the nutrients). Reforestation projects can
achieve GHG reductions by increasing the carbon sequestration capacity of the forests in
Florida.

Figure 6-1. Historical and projected net GHG emissions from the Agriculture
Sector, Florida, 1990-2025
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Table 6-1. GHG emissions (sinks) from the Forestry Sector

Subsector 1990 2000 2005 2010 2020 2025

Forested Landscape

(excluding soil carbon) -3.38 -21.1 -21.1 -21.0 -20.9 -20.9

Urban Forestry and Land Use -14.4 -5.65 -6.23 -6.23 -6.23 -6.23

Forest Wildfires 1.35 1.15 0.16 1.00 1.00 1.00

Forest Prescribed Fires 5.70 4.14 6.66 5.70 5.70 5.70
Sector Total -10.8 -21.4 -20.5 -20.5 -20.4 -20.4

" Positive numbers indicate net emission. Based on USFS input, emissions from soil organic carbon are left out of the
forestry sector summary due to a high level of uncertainty.
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Figure 6-2. Estimated historical and projected emissions from waste and wastewater
management in Florida
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MMtCOze = million metric tons carbon dioxide equivalent; MSW = Municipal Solid Waste; LFs = landfills; WW =
wastewater.

For GHG reductions outside of the AFW sector, actions taken within the sector such as
production of liquid biofuels can offset emissions in the transportation sector, while biomass
used to produce electricity or steam can reduce emissions in the Energy Supply and Demand
(ESD) sector. Similarly, actions that promote solid waste reduction or recycling can reduce
emissions within the sector (future landfill CH4), as well as emissions associated with the
production of recycled products (recycled products often require less energy to produce than
similar products from virgin materials). Finally, urban forestry projects can reduce energy
consumption within buildings through shading and wind protection.

The following are primary opportunities for GHG mitigation identified by the Action Team:

Agricultural crop management: Implement programs with growers to utilize cultivation
practices that build soil carbon and reduce nutrient consumption. By building soil carbon,
CO:is indirectly sequestered from the atmosphere. New technologies in the area of
precision agriculture offer opportunities to reduce nutrient application and fossil fuel
consumption. Improved harvesting techniques could also reduce fossil fuel consumption.

Agricultural land use management approaches to protect/enrich soil carbon: Incentive
programs are needed to protect crop lands from conversion to developed use or the
conversion of lands in conservation programs back to conventional tillage/plowing which
releases COz. By protecting these areas from development, the carbon in above-ground
biomass and below-ground soil organic carbon can be maintained and additional emissions
of COze to the atmosphere can be avoided. Indirectly, these measures also support the
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objectives of “smart” development by helping to direct more efficient development patterns
(see Chapter 5, Policy Option TLU-3 —Smart Growth Planning).

e Production of liquid biofuels: Production of renewable fuels, such as ethanol from crop
residue, forestry biomass, or municipal solid waste, and biodiesel from waste vegetable oils
can produce significant reductions when they are used to offset consumption of fossil fuels
(for example, gasoline and diesel in transportation and other combustion sources). This is
particularly true when these fuels are produced using processes and/or feedstocks that emit
much lower GHG emissions than those from conventional sources (sometimes referred to as
“advanced” or “next generation” biofuels). The goals to produce more biofuels in-state are
linked to the recommendations under TLU-1 for establishing a low-carbon fuel standard
and thus consuming more biofuels in-state.

e Expanded use of forest and agricultural biomass: Expanded use of renewable energy from
biomass removed from the state’s managed forests, crop residues, lawn and garden waste,
or municipal solid waste can achieve GHG benefits by offsetting fossil fuel consumption (to
produce either electricity or heat/steam). Programs to expand sustainably produced biomass
fuel production will likely be needed to supply a portion of the fuel mix for the renewable
energy goals of ESD Policy Option ESD-5 (see Chapter 3.)

e Enhancement/protection of forest carbon sinks: Through a variety of programs, enhanced
levels of CO:z sequestration can be achieved and carbon stored in the state’s forest biomass.
These include afforestation (establishing forests on lands that have not historically been
under forest cover) projects, reforestation programs (restocking of harvested forests), urban
tree programs, wildfire risk reduction, and other forest health programs. Programs aimed at
reducing the conversion of forested lands to non-forest cover also will be important to retain
what is currently a net forest CO: sink in Florida.

e Changes in municipal solid waste (MSW) management practices: By promoting advanced
MSW practices, the “cradle to grave” GHG emissions associated with collecting,
transporting, and managing MSW can be reduced. Hence, the emissions addressed here
include those from both fossil fuel use and waste management (primarily landfills).

Key Challenges and Opportunities

In the agricultural sector, the Action Team found significant opportunity in promoting biofuels
production using feedstocks and production methods with superior GHG benefits (superior to
conventional starch-based ethanol). It should be noted that the GHG benefits did not include
any indirect impacts associated with emissions resulting from land use change.? The
recommendations on biofuels production were aimed primarily at production of advanced
(cellulosic) biofuels. The production and use of these fuels was found to offer substantial GHG

% Recent research (e.g., Searchinger, T., et al., “Use of U.S. Croplands for Biofuels Increases Greenhouse Gases
Through Emissions from Land Use Change,” Sciencexpress, February 2008) has indicated that incorporating land
conversion impacts into GHG analysis may remove any GHG benefits. Due to concerns and uncertainties such as
these, the Action Team developed a biofuels production recommendation focused on biomass, not food crops.
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reduction potential (more than eight MMtCOze by 2025; see AFW-7 in Appendix D). The Action
Team quantified two separate goals associated with biofuels production and use: a primary goal
of using 20 percent of available biomass to produce biofuels by 2025, and a secondary goal to
produce enough biofuel in-state to offset 25 percent of the state’s fossil liquid fuels consumption
by 2025. Based on the available estimated biomass resources in the state, this secondary goal
will be difficult to achieve without significant reductions in fossil fuel use by 2025 (for example,
emphasizing the importance of TLU recommendations aimed at reducing vehicle miles
traveled).

The Action Team recommendation AFW-4 promotes the expanded use of biomass as an energy
source for producing electricity, heat, and steam. Use of biomass to supplant fossil fuels is
estimated to reduce about 40 MMtCO:e by 2025. The Action Team conducted a limited
assessment of the available biomass resources in the state that indicated sufficient resources
were available through 2025 to achieve the goals for both the liquid biofuels recommendation
above and this biomass for energy option. However, the Action Team also recognizes the need
for additional research on this issue, so that better estimates of sustainably-produced energy
feedstocks are assured. As shown in Table D-1 of Appendix D, the Action Team currently
estimates that the policy recommendations and business as usual biomass demand will require
about 75 percent of the available biomass supply.

Related to biomass utilization for energy purposes, recommendation AFW-9 seeks to improve
commercialization of technologies to utilize biomass feedstocks or to produce bio-products.
These technologies could include biomass gasification of wastewater treatment plant biosolids,
livestock manure, or other organic wastes for energy use and as a direct GHG reduction
measure. These technologies also could include anaerobic digestion of livestock manure, or
other wastes to reduce methane emissions, and then utilize the methane for energy purposes.
Research and development is needed (pilot-scale projects) in addition to funding or other
incentives to build commercial-scale facilities.

AFW-10 seeks to increase the production and consumption of locally-produced (state or
regional) agricultural products. To the extent that this can be accomplished, overall energy
consumption associated with getting food to consumers is reduced and food security in Florida
is strengthened. Due to the complexities of the design considerations needed to achieve a more
efficient food production system in the state and a lack of data on current food imports, this
recommendation requires additional assessment.

Also, within the agriculture sector, the Action Team recommends programs to promote soil
management to increase soil carbon levels, thereby indirectly sequestering carbon from the
atmosphere. These programs, combined with additional measures to promote more efficient
nutrient application, were estimated to achieve a reduction of more than one MMtCO:e per year
by 2025. Mechanisms that would assist farmers in reaching the goals of these recommendations
include consideration of carbon sequestration offsets in any future cap-and-trade program in
which the state participates.
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Related to terrestrial carbon management, land use management approaches in the agriculture
and forestry sectors are recommended to protect existing above and below ground carbon
stocks and potentially enhance terrestrial sequestration in the future. By preserving agricultural
and forested lands (AFW-1 and AFW-6), the Action Team estimates GHG savings in 2025 of
more than one MMtCOze. To achieve these reductions, the state will need to work closely with
local planning agencies, landowners, and other stakeholders to identify lands suitable for
acquisition and conservation easements as well as funding mechanisms. Some of the support
could come through existing state programs, such as Florida Forever. Another benefit to these
options, which was not quantified, is the reduction in vehicle miles traveled due to more
efficient development patterns (see TLU-3).

The estimates for GHG reductions for forest preservation above are conservatively low. The
assumed losses of forest to development of about 7,400 acres per year are based on total forest
area losses between 1995 and 2005 and include forest area gains that occurred as a result of land
use change (such as agricultural land converted to forests). Also, due to high levels of
uncertainty in existing emission estimates, the benefits estimated for AFW-1 do not include soil
carbon; however, significant losses in soil carbon occur when forests are converted to developed
use.

Within the forestry sector, forest management programs (AFW-2 and AFW-3) have the potential
to deliver more than 24 MMtCOze/year of GHG reductions in 2025. These programs include
reforestation and afforestation (see page 6-10), urban forestry, and wildfire
reduction/restocking/other forest health approaches to minimize terrestrial carbon losses, while
enhancing carbon sequestration. The urban forestry component also has the potential to reduce
fossil fuel consumption through shading and wind protection of homes and commercial
buildings.

For the urban forestry component of AFW-2, the goals are to increase canopy cover in Florida
communities such that by 2025, 3 percent of total metropolitan GHG emissions will be offset
through carbon sequestration and energy reductions. The recommendation includes a
secondary goal to increase tree canopy cover in all developed areas with population greater
than 500 residents per square mile to 30 percent by 2025.

Action Team recommendation AFW-8 seeks to reduce the “cradle to grave” GHG emissions
associated with MSW management. The recommendation recognizes that a holistic approach to
developing an efficient solid waste system is needed to reduce GHG emissions associated with
waste collection, transport, and final management (such as landfilling). The goal of AFW-8 is to
reduce these “cradle to grave” emissions by 25 percent by 2025. The Action Team recognizes
that there are a number of different approaches for waste management entities to use in
reducing emissions, including the use of more efficient collection and transport vehicles, use of
renewable fuels, and landfill gas management (such as greater methane collection at landfills
and use of advanced waste management approaches, including bioreactors). Based on the
recommendation, more than four MMtCO:ze of GHG emissions are estimated to be reduced
annually by 2025.
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Overview of Policy Recommendations and Estimated Impacts

As noted above, the 10 policy recommendations for the AFW sector address an array of

activities capturing emission reductions, both within and outside of the AFW sectors (such as
energy consumption in the ESD and TLU sectors). Taken as a whole, the AFW
recommendations offer significant cost-effective emission reductions, as shown in Table 6-2.

Table 6-2. Summary List Policy Recommendations

GHG Reductions Net
(MMtCO2e) Present Cost- Energy
Option . . Value |Effective-| Security | Level of
No. Pelizy Cpile Total | 2009- ness Fuel Support
2017 | 2025 | 2009- | 2025 | ($/tCO.e)| Savings
2025 | (Million $)
Forest Retention—Reduced
AFW-1 |Conversion of Forested to Non- 0.5 0.6 7.2 $186 $26 Approved
Forested Land Uses
Afforestation and Restoration of
Non-Forested Lands
A. Forested Landscape Approved
Afforestation 1.6 3.1 28 $134 $4.9
AFW-2 Reforestation 6.1 11.6 104 $555 $5.3
3.5 million
short tons
coal, or
B. Urban Forestry 4.6 8.7 78 $759 $10 Approved
76,000
cubic feet
natural gas
Forest Management for Carbon
Sequestration
A. Pine Plantation
AFW-3 Management 0.5 0.9 7.9 $84 $11 Approved
B. Non-Federal Public
Land Management 0.3 0.4 3.9 $41 $11 Approved
Expanded Use of Agriculture, 22 million
short tons
Forestry, and Waste coal or
AFW-4 |Management (AFW) Biomass 21 40 361 $7,432 $21
. 486,000 |Approved
Feedstocks for Electricity, Heat, ;
. cubic feet
and Steam Production
natural gas
Promotion of Farming Practices
That Achieve GHG Benefits
. 5 million
A. ,\SAOII Carbon 0.5 0.9 8.0 -$74 -$9 gallons of |Approved
anagement !
AFW-5 diesel fuel
B. Land-Use Management
That Promotes N/Q Approved
Permanent Cover
C. Nutrient Management 0.2 ‘ 0.3 | 2.6 ‘ $68 $26 Approved
6-8 2008 Center for Climate Strategies
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D. Improved Harvesting
Methods to Achieve N/Q Approved
GHG Benefits
Reduce the Rate of Conversion
AFW-6 |of Agricultural Land and Open 0.2 0.5 4.2 $394 $93 Approved
Green Space to Development
4,075
million
gallons
In-State Liquid/Gaseous gasoline
AFW-7" 1 Biofuels Production 40 8.2 68 —$532 %8 and 271 | Approved
million
gallons
diesel
190,000
short tons
Promotion of Advanced coal or
Municipal Solid Waste (MSW) 4,000
AFW-8 |Management Technologies 1.9 4.4 34 $294 $9 cubic feet | Approved
(Including Bioreactor NG and
Technology) 109 million
gallons
diesel
Improved Commercialization of
Biomass-to-Energy Conversion
and Bio-Products Technologies
4,500 short
A. Manure Digestion/Other tons coal
Waste Energy 0.04 0.09 0.8 -$13 -$17 or 100 Approved
Utilization cubic feet
natural gas
AFW-9 —
B. WWTP Biosolids 2.5 million
; short tons
Energy Production & coal or
Other Biomass 2.4 5.0 42 $1,848 $44 55 000 Approved
Conversion i,
A cubic feet
Technologies
natural gas
C. Bio-Products
Technologies and Use 0.2 0.3 26 | -%$161 -$62 Approved
: Programs to Support Local
AFW-10 Farming/Buy Local N/Q Approved
Sector Totals 44 85 752 | $11,014 $15
Sector Total ;After Adjusting o5 58 469|  $5,974 $13
for Overlaps
Reductions From Recent . . . . .
Actions
Sector Total Plus Recent
Actions 25 58 469| $5,974 $13

GHG = greenhouse gas; MMtCOze = million metric tons of carbon dioxide equivalent; $tCO,e = dollars per metric ton
of carbon dioxide equivalent; N/Q = not quantified; WWTP = wastewater treatment plant.

" See below for discussion of overlap adjustments.

Note that negative costs represent a monetary savings.

6-9 2008 Center for Climate Strategies
Chapter 6 — Agriculture, Forestry, and Waste Management www.flclimatechange.us




Florida’s Energy and Climate Change Action Plan

Negative values in the Net Present Value and the Cost-Effectiveness columns represent net cost savings associated
with the recommendations. Totals in some columns may not add to the totals shown due to rounding.

The AFW sectors include emissions mitigation opportunities related to the use of biomass
energy, protection and enhancement of forest and agricultural carbon sinks, control of
agricultural N2O emissions, production of renewable liquid fuels, reforestation/afforestation,
and lower MSW emissions.

By retaining forest cover in the state, the current levels of carbon dioxide sequestration (more
than 20 MMtCO:/yr) are protected. In addition, significant losses in both above-ground carbon
and soil carbon occur during conversion to developed use. The goals of this recommendation
are to stabilize the state’s forest base and to achieve no net loss in forested lands by 2015. The
goals will need to be achieved through a variety of mechanisms, which could include additional
funding to existing programs such as Florida Forever, incentives to forest landowners to retain
their lands as working forests, consideration of forest management carbon offset projects in
emerging cap-and-trade programs, and active engagement with non-government organizations
and stakeholders to increase lands with perpetual conservation easements or acquisitions.

This recommendation seeks to increase the sequestration potential of the state’s forests by
increasing the forest base through afforestation projects, increasing sequestration potential
through reforestation (re-stocking forests), and aggressive urban tree planting programs. The
urban tree element of this recommendation has an additional benefit of reducing energy
demand through shading of homes and commercial buildings (producing a greater GHG
benefit than the sequestration of carbon in these trees). The afforestation goal is to increase the
area of forested lands in the state by 50,000 acres annually through 2025. For reforestation, the
goal is to implement reforestation activity on all harvested acres by 2025. For urban forestry
there are both primary (based on offsetting metropolitan GHG emissions) and secondary (tree
canopy cover) goals; both of these could be met through aggressive tree planting goals of 6.7
million trees on average per year through 2025.
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This recommendation focuses on the state’s existing forested lands—both private forests and
non-federal publicly-owned lands. The recommendation recognizes the significant role that
Florida’s forests play in lowering the state’s net GHG emissions (about 20 MMtCOze/yr) and
that management could be enhanced to achieve greater net GHG benefits. In the state’s
plantation forests, the 2025 goal is to increase the levels of productivity by 10 percent annually
through enhanced management, thereby increasing sequestration rates and timber, pulp wood,
or biomass for energy purposes. For non-federal publicly-owned forests in the state, this
recommendation calls for improved management practices to be implemented on 25 percent of
these lands by 2025.

This policy dedicates a sustainable quantity of biomass from agricultural crop residue, wood
industry process residues, unused forestry residues, and MSW biomass resources for efficient
conversion to energy and economical production of heat, steam, or electricity. This biomass
should be used in an environmentally acceptable manner, considering proper facility siting and
feedstock use (proximity of users to biomass, impacts on water supply and quality, control of
air emissions, solid waste management, cropping management, nutrient management, soil and
non-soil carbon management, and impacts on biodiversity and wildlife habitat). The objective is
to create concurrent reduction of CO: due to displacement of fossil fuels considering life-cycle
GHG emissions associated with viable collection, hauling, and energy conversion and
distribution systems. The primary goal of this option is to increase the use of biomass feedstocks
for energy purposes by a factor of five by 2025.

This recommendation addresses both agricultural soil carbon management, as well as nutrient
management to achieve GHG benefits. For soil carbon management, conservation-oriented
management of agricultural lands, cropping systems, crop management, and agricultural
practices may regulate the net flux of CO: from soil. This recommendation has four separate
elements:

e soil carbon management, where CO: reductions occur indirectly via the building of soil
carbon levels;

¢ nutrient management, where GHG reductions occur through more efficient use of
fertilizer (lowering fossil-fuel use though lower application energy requirements, as well
as lifecycle GHG reductions associated with the production and transportation of
fertilizers in addition to reduced nitrous oxide emissions following application);
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e agricultural land conversion to reduce GHG emissions by establishing permanent cover
on marginally productive lands (thereby increasing both above- and below-ground
carbon stocks);

e an element covering improved harvesting methods, which seeks to produce GHG
reductions through the use of more efficient harvesting technologies and practices.

By reducing the losses of agricultural lands and open green space, above- and below-ground
carbon stocks are protected and more efficient land use is supported (as recommended in TLU-
3—Smart Growth Planning). This option seeks to reduce the rates of conversion of these lands
to developed use by 50 percent by 2025. Although the levels of estimated direct GHG
reductions are moderate (0.5 MMtCOze/yr by 2025), the indirect benefits achieved through the
linkage to smart growth planning and subsequent reductions in vehicle-miles traveled are
expected to be substantial (see TLU Appendix C).

This recommendation promotes sustainable in-state production and consumption of
transportation biofuels from agriculture, forestry, and MSW feedstocks in order to displace the
use of gasoline and diesel. This recommendation also promotes the in-state development of
feedstocks, such as cellulosic material and production facilities to produce either liquid or
gaseous biofuels with low carbon content. To achieve true gains in reducing GHGs and
offsetting fossil fuel use, promoting biofuel production must be coupled with strong policies to
reduce overall transportation fuel consumption. Upon successful implementation of this policy,
Florida consumption of biofuels produced in-state will produce better GHG reduction benefits
than these same fuels obtained from a national or international market due to lower embedded
COz2 (resulting from out-of-state fuels produced using feedstocks/production methods with
lower GHG benefits, and from transportation of biodiesel, ethanol, other fuels, or their
feedstocks from distant sources).

This recommendation seeks to improve the GHG profile of MSW management in the state by
promoting more efficient collection, transport, and waste management technologies and
practices. There are a number of ways that the “cradle to grave” GHG profile of MSW
management could be improved. The emissions include those from collection and transport of
MSW and the final management of MSW, which currently occurs largely at landfills in Florida.
These include more efficient collection vehicles, use of biofuels, route optimization,
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management of MSW in bioreactors, more efficient landfill gas collection systems, and more
efficient use of landfill methane.

This recommendation recognizes the need for programs to “ramp up” the commercialization of
promising technologies to utilize biomass for energy or to produce bio-products with lower net
GHG emissions. These could be emerging technologies, including emerging biomass
gasification combined cycle (BGCC) electricity production, pyrolysis, and plasma arc
technologies, as well as technologies that are farther along in commercial deployment
(anaerobic digestion of organic wastes). Bio-products for use as building materials or other
products or bio-based chemicals have the potential for reducing the life-cycle GHG emissions
associated with the bio-products’ fossil-based or higher embodied energy counterparts.

The Action Team approved this policy as a non-quantified recommendation. The
recommendation seeks to enhance Florida’s food system to produce more of the agricultural
products needed by the state’s consumers. When locally produced agricultural products
supplant those from out-of-state or out-of-country, the embedded GHG emissions associated
with transporting those items are reduced. To achieve this reduction, programs are needed to
incentivize local production and consumption of fresh produce, dairy, meat, and fish. The Fresh
From Florida retail campaign has achieved some success in this area in recent years through
engagement with the major retail food outlets in the state. Similar programs will need to be
developed and implemented. In addition, a much larger and tougher aspect of this option will
be to develop new infrastructure to transport, process, package, store, and distribute locally or
regionally produced food. The establishment of this enhanced infrastructure will require a
significant amount of study, planning, investment, and promotion to occur.
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Chapter 7
Government Policy and Coordination

Overview of Government Policy and Coordination

In Executive Order 07-128, Governor Crist directed the Action Team to develop
recommendations for “strategic investments and public-private partnerships in Florida to spur
economic development around climate-friendly industries and economic activity that reduces
emissions in Florida” as well as “strategies and mechanisms for the long-term coordination of
Florida’s public policy in the areas of economic development, university-based research and
technology development, energy, environmental protection, natural resource management,
growth management, transportation, and other areas as needed to assure a future of prosperity
for Floridians in reducing greenhouse gas emissions.” To address this charge, the Technical
Working Group (TWG) of Government Policy and Coordination was formed.

The types of policies considered for this “sector” are not as readily quantifiable in terms of
greenhouse gas (GHG) reductions and cost-effectiveness calculations as other TWGs.
Nonetheless, if successfully implemented, the recommendations will contribute to GHG
emission reductions and enhance economic benefits associated with many other policy
recommendations described in Chapters 3 through 6.

The Government Policy and Coordination TWG presented five policies that were ultimately
adopted for recommendation by the Action Team. These policies are listed in Table 7-1 and fall
into two categories: efforts that enable or enhance the successful implementation of policies
recommended for specific sectors, and policies that foster the development and creation of
technologies and businesses that mitigate GHGs and promote the creation of jobs and economic
growth. Finally, the Government Policy and Coordination TWG examined the multiple
planning authorities at all levels of government in Florida, and the Action Team has
recommended measures to incorporate GHG considerations into government planning
processes and improve coordination among entities with overlapping jurisdiction.

All five policy recommendations were adopted unanimously by the present and voting Action
Team members.
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Summary List of Policy Recommendations

GHG Reductions Net
Polic (MMICOze) Present Effct:a%?it\-/e- Status of
No y Policy Recommendation Total Value ness Recommend
' 2015 | 2025 | 2009- |2009-2025| (gucp 6 | AtION
2025 | (Million $)
) Targets, Reporting, Funding, and -
GP-1 Accountability Measures Not to be Quantified Approved
GP-2 Public Awareness and Education Not to be Quantified Approved
Inter-Governmental Planning e
GP-3 Coordination and Assistance Not to be Quantified Approved
GP-4 Gf.e‘?” Business Development Not to be Quantified Approved
Policies
GP5 Introduce Core Competencies Into Not to be Quantified Approved
Professional Licensing Programs PP

GHG = greenhouse gas; MMtCOze = million metric tons of carbon dioxide equivalent; $/tCO,e = dollars per metric ton
of carbon dioxide equivalent.

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

Key Challenges and Opportunities

One of the key challenges facing Florida is the uncertainty of future federal policy. As the state
seeks to address the challenges of mitigating GHG emissions and anticipates the effects of
climate change beyond the reach of achievable emissions reductions, the role that the federal
government will play remains a matter of speculation. Recent actions such as those contained
within the 2007 Energy Independence and Security Act provide some guidance; however, the
nature, timing, and scope of more significant federal actions are not easily predicted. Of
particular interest is the potential for a national market-based program limiting GHG emissions
or the expansion of the Clean Air Act to incorporate GHG emissions reduction requirements.

Recent Florida actions such as the 2007 Executive Orders and House Bill 7135 passed by the
2008 Legislature put in place an array of measures to reduce emissions and build a regulatory
framework for many of the policies recommended.

The Government Policy and Coordination TWG recommendations include a number of
suggestions to address fragmented, overlapping, and sometimes contradictory planning and
regulatory authority between levels of government and separate agencies. The success with
which climate change concerns can be interwoven into planning for future land use,
transportation, and water management will be critical to achieving many of the needed long-
term emission reductions. Leadership by the state is critical, as demonstrated by recent
executive and legislative actions and the current Action Team effort, but inter-jurisdictional
cooperation is equally critical to sustain the effort in the long run.
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Nearly all of the TWG’s recommendations contain language speaking to the need for immediate
action. Many of the recommendations address inter-jurisdictional planning and other measures
that require the concurrence of entities not directly involved in the Action Team process or
subject to direction from the executive branch. It is therefore expected that many of these
recommendations will be implemented only through negotiation and agreement, sometimes
among multiple parties, or through legislation. The potential for extended discussion and
debate has caused the Action Team in some cases to cull a subset of policies and measures that
could be implemented in the near-term in order to emphasize the Action Team’s sense of
urgency.

Overview of Policy Recommendations and Estimated Impacts

The Government Policy and Coordination TWG organized its recommendations around five
major initiatives:

e targets, reporting, funding, and accountability measures;

e public awareness and education;

e inter-governmental planning coordination and assistance;

e green business development; and

e aproposal to introduce core competencies into professional licensing.

Within these five are 43 specific actions, initiatives, or programs, which, if successfully
implemented, would result in the attainment of the policy goals and significantly contribute to
the success of many of the recommendations.

Government Policy and Coordination-Policy Descriptions for Recommendations

GP-1 Targets, Reporting, Funding, and Accountability Measures

This policy recommends specific administrative, goal-setting, and accountability measures
necessary to implement many of the policies recommended for other sectors and measure
progress over time. The State of Florida is committed to significant reductions in GHG
emissions and has established emissions inventory, forecasting, reporting, and registry
functions in state agencies.

The following recommendations are offered as guidance on how to implement and manage
these administrative, goal-setting, and accountability functions:
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(1) periodically review and revise established goals or targets for statewide GHG-emission
reductions, renewable portfolio standards (RPS), and energy efficiency targets;

(2) establish RPS and energy efficiency portfolio standard (EEPS) targets and mandatory
GHG emissions reporting, inventory, and forecasting functions at state agencies;

(3) develop an inventory and forecast system that is aligned with national protocols and
tailored to specific emissions and/or “carbon sinks” found in Florida;

(4) provide technical assistance to emissions reporters and encourage participation;

(5) institute an accountability program to measure and report progress in reducing GHG
emissions;

(6) establish GHG reduction targets for local, state, and regional government operations and
school districts;

(7) measure and report on research and development (R&D), job creation, and new business
investment resulting from related “green” economy programs and review the
effectiveness of state funds used to support and/or promote those programs; and

(8) beginning in 2010, the Florida Energy and Climate Commission (FECC) should review
progress toward achieving Executive Order 07-127 GHG reduction goals, and review
and affirm or propose revisions to the goals every three years, assuming the necessary
resources are available to properly complete this review.

GP-2 Public Awareness and Education

Floridians “doing their part” to address climate change assumes that citizens know what can
and should be done and are provided the tools and the incentives to do so. To address this
need, the Action Team proposes one public awareness and education program with measures
tailored to the needs of three major audiences: K-20 education; the public at large; and local,
state, and regional government.

The Action Team proposes that the following programs and measures be adopted to effectively
reach these audiences:

(1) create and maintain one or more outreach coordinator positions in relevant executive
agencies specifically tasked with climate change issues;

(2) assess the level of public understanding of the impacts of climate change and of state-
specific actions to deal with climate change;
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(3) create a Florida Climate and Energy Challenge program by June 2009 that can craft the
message of how important it is for all Floridians to pitch in and reduce their energy
usage;

(4) establish a recurring awards program to recognize leadership and attainment of goals
and objectives of the Florida Climate Change Action Plan;

(5) engage and partner with the Florida business community to coordinate and leverage
private sector-sponsored messages and initiatives to help implement the Florida Climate
Challenge;

(6) educate broadcasters, reporters, editorial boards, and others about climate change, the
risks it imposes, and actions Floridians can take;

(7) provide and advertise marketplace incentives to adopt and purchase goods with the
minimum carbon footprint;

(8) ensure performance standards for the inclusion of climate change curricula in public
education (K-12), identify gaps in climate change education, and provide specific
curricula to fill any gaps;

(9) integrate best practices into public school design and construction;

(10) organize groups of educators to identify, assemble, and employ climate change
curricula appropriate to specific age groups;

(11) integrate climate change into core college curricula, promote research into climate
change and solutions at state universities, and develop university Centers of Excellence
on climate issues, new approaches, and technologies;

(12) develop assessment tools to determine the impact of climate change curricula; and

(13) include climate change discussions especially at state-supported venues, such as science
centers, zoos, and museums.

The goals of the program would be that, by January 2010, that 50 percent or more of Floridians
and Florida businesses will acknowledge by survey the seriousness of climate change impacts
and will have reduced their personal usage of energy from carbon-emitting sources by 10
percent, and, by the same date, all governmental agencies at the state, regional, and local levels
will have reduced their usage of energy from carbon-emitting sources by 25 percent. Also, by
June 2010, the Florida Climate and Energy Challenge will be expanded, and additional milestones
and energy reduction targets will be established to meet the 80 percent reduction from 1990
levels by the 2050 goal.
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GP-3 Inter-Government Planning Coordination and Assistance

Given the high priority of climate change mitigation in the State of Florida, numerous local,
state, and regional government agencies are tasked with implementing climate policies or, at a
minimum, integrating energy efficiency principles into their operations. Efficient coordination
among agencies and between local, state, and regional government will enhance overall
effectiveness, reduce overlap, and eliminate barriers to GHG mitigation efforts.

Local governments will be among the state’s most vital partners in addressing climate change.
Local and regional authorities have primary responsibility for land-use, development, and
infrastructure planning, and have major responsibility for building code compliance.

The State of Florida is unique in that it has an existing comprehensive planning framework,
which is the foundation of the state’s growth management program. It provides for the
coordination of state, regional, and local planning decisions. To facilitate and expedite climate
change mitigation and adaptation efforts throughout the state, Florida’s policymakers should
work through the Florida Department of Community Affairs in conjunction with the Regional
Planning Councils to use the local government comprehensive planning process to improve
coordination and ensure that each level of government is working toward the same goals in a
mutually supportive and consistent manner.

State government can help lead the way and build on the existing work that is in progress at
local and regional levels by:

(1) collecting and facilitating access to information about best practices;

(2) providing cost-benefit analyses of the various approaches available to local governments
in a fiscally constrained environment;

(3) documenting the economic benefits or payoffs for local governments, their
constituencies, and businesses that are considering the implementation of green
practices;

(4) eliminating state subsidies or favorable tax treatment for programs or policies that are
contrary to GHG reduction efforts;

(5) identifying and eliminating state policies that unduly contribute to the generation of
GHG emissions;

(6) finding ways to say “yes” to local and regional partnerships and solutions;

(7) funding the Florida Green Governments Grant Program and similar programs that
support local and regional government initiatives; and
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(8) expediting state-level review and decision-making processes, if applicable, to facilitate
implementation of local and regional efforts. Creating a statewide process to achieve
GHG reductions will allow all coordinating agencies to work in concert. In addition,
determining regional GHG averages and encouraging use of a consistent system for
local governments to quantitatively assess their reduction progress would facilitate their
engagement in this effort and allow them to gauge their progress and efficacy.

The Action Team proposes the following goal as a measure of success in this area: Contingent
upon having available funding and necessary programs in place, all counties with a population
of more than 200,000 should develop current GHG emissions inventories and mitigation action
plans by the end of 2010.

GP-4 “Green” Business Development Policies

Climate change impacts are likely to have significant effects on all sectors of Florida’s economy.
Some sectors will face acute challenges, while others will enjoy substantial growth
opportunities. GHG mitigation and climate adaptation also are likely to create new economic
and employment opportunities. Substantial investment is expected in energy efficiency
implementation and renewable energy technologies. These investments hold the promise of
diversifying and strengthening the Florida economy.

The intent of this policy is to encourage and facilitate the involvement of funding and
investment sources, business interests, and entrepreneurs in quickly seizing business
opportunities related to GHG reductions and climate change solutions. Florida should foster
research and development associated with GHG emissions reduction, renewable energy, and
energy efficient technologies. The state should also promote business, job development, and
workforce training in alternative low-carbon fuels and vehicles and other alternative low-
carbon technologies, such as energy efficiency.

The Action Team recommends that Florida:

(1) Unify existing resources and entities with those created under House Bill 7135 (FECC
and the Florida Energy Systems Consortium) to support businesses in greening their
operations and promote business development opportunities in climate protection and
adaptation, including seeking or stimulating funding investments;

(2) undertake an analysis of potential opportunities in green industry development and
target those technologies for which Florida has an advantage;

(3) analyze targeted incentives to promote private investment in these technologies or
industries, such as tax credits, investment in academic programs and research, grant
funding, and investment in workforce development;
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(4) consider funding opportunities for clean energy technologies through the 33 investment
funds managed by the State Board of Administration, among which is the Florida
Retirement System Pension Plan Trust Fund;

(5) promote the use of commercially ready technologies through a targeted RPS, an EEPS,
building codes, appliance standards, rebates, and tax incentives;

(6) encourage “business incubator” programs at Florida universities and colleges to attract
and support new business development related to the new energy economy;

(7) offer incentive points for competitive grant programs for state-to-business economic
development for businesses that have undertaken GHG reduction and energy efficiency
programs;

(8) create or designate a clearinghouse entity to match technology developers and other
climate solution entrepreneurs with necessary financing;

(9) promote the use and development of effective water conservation plans, low-energy
water treatment technologies, and water-conserving products and technologies, such as
those certified through the Environmental Protection Agency’s WaterSense program or
the Florida Water Star public education program initiated by the St. Johns River Water
Management District;

(10) require the use of applicable “green buildings” standards for the award of state
contracts for state-owned and state-funded projects;

(11) favor contracting with firms that undertake green standards in business operations and
in proposed contract work; and

(12) define “green jobs” and have Enterprise Florida conduct or commission a study of job
opportunities and develop a targeted strategy for Florida.

GP-5 Introduce Core Competencies Into Professional Licensing Programs

Florida has more than 200,000 licensed built-environment professionals, including building
contractors, architects, landscape architects, engineers, interior designers, and others involved
in the design and construction of Florida’s residential and commercial sites and buildings. It is
critical that Florida’s licensed professionals—who are responsible for the design, development,
and construction of Florida’s built environment— incorporate climate change and energy
efficient technologies, materials, and design into their projects to facilitate the reduction of GHG
emissions. Therefore, the state needs to establish core competency provisions for licensed
professionals who provide site and architectural design, site engineering, site construction,
building construction, and building operations efficiencies services. The state also needs to
require professional organizations, in support of their respective professional membership, to

7-8 2008 Center for Climate Strategies
Chapter 7 — Government Policy www_ flclimatechange.us




Florida’s Energy and Climate Change Action Plan

develop and administer continuing education programs that address new technologies,
standards, and materials designed to reduce GHG emissions and promote energy efficiency.

Additionally, within Florida’s State University System, design and engineering programs
should establish required courses of study that focus on the issues and importance of climate
change mitigation and energy efficiency toward establishing a sustainable Florida. Targeted
professions should include architecture, interior design, civil engineering, environmental
engineering, building inspectors, code compliance officers, building trades (plumbing and
HVAC), general contractors (site and building), real estate, building operators, landscape
architecture, and in the training for those pursuing state certification to become teachers.

Specific climate change-related questions would be added to the respective state licensure
examinations. To maintain professional licenses within the designated design professions, the
state would require the respective professional organizations to develop and administer
continuing education programs that reinforce the importance of reducing GHG emissions and
promoting energy efficiency.

In addition, the state should develop a Florida Green Building certification program for licensed
professionals involved in the design and construction of residential and commercial buildings
and development sites.

7-9 2008 Center for Climate Strategies
Chapter 7 — Government Policy www_ flclimatechange.us




Florida’s Energy and Climate Change Action Plan

Chapter 8
Adaptation Strategies

Among the topics considered by the Governor’s Action Team on Energy and Climate Change,
adaptation is quite distinct from mitigation. Not only is adaptation about coping with the
consequences of climate change rather than trying to prevent or limit them, but adaptation itself
is a very broad topic, covering the many sectors that may be affected by global climate change.
This includes infrastructure; the built environment; coastal resources; water resources; extreme
climate events (and emergency response); marine, freshwater, and terrestrial ecosystems; and
human health. Adaptation to climate change will be addressed by many state agencies, regional
and local entities, non-profit organizations, the private sector, and individuals, thus making
adaptation diffuse and diverse. This complicates adaptation policy development and
implementation. Accordingly, the approach taken by the Action Team was to review the
myriad resources and associated policies that are affected or could be affected by climate
change to ensure their robustness and resilience in the face of climate change.

The Adaptation Technical Work Group (TWG) addressed a wide variety of topics in its
deliberations. The work of the TWG also is unique among the six TWGs because there is no
common metric for measuring success of adaptation measures. GHG reductions can be
compared based on such common metrics as dollars per ton of carbon dioxide equivalent. There
is no parallel outcome on adaptation. Some adaptations concern human life, others property,
and still others are about reducing impacts of climate change on ecosystems and threatened or
endangered species.

Science and Impacts of Climate Change:

Florida, because of its low-lying topography and geographical location in the sub-tropics, is
especially vulnerable to sea level rise and extreme weather.

The Intergovernmental Panel on Climate Change (IPPC) projected a warming in the
southeastern United States of approximately 4 to 6°F (2 to 3°C) for a medium scenario of
greenhouse gas emissions?. Higher emissions scenarios, which are quite possible, would result
in larger temperature increases. Temperatures are projected to rise more in the summer than in
the winter.

! This section is a summary of Florida Atlantic University, “Florida’s Resilient Coasts” (Murley et al., 2008)

2 Christensen, J.H., B. Hewitson, A. Busuioc, A. Chen, X. Gao, 1. Held, et al. 2007. “Regional Climate Projections.”
In: Solomon, S., D. Qin, M. Manning, M. Marquis, K. Averyt, M.M.B. Tignor, et al., eds. Intergovernmental Panel
on Climate Change (IPCC). 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working
Group | to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. New York:
Cambridge University Press.
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The IPCC also projected that precipitation patterns will change. It is difficult to confidently
predict precipitation changes on a scale as small as Florida, but the climate models tend to
project decreased precipitation over the Southeastern United States. The models show a
tendency toward reductions in summer precipitation?.

The IPCC also projected a sea level rise (SLR) of at least 9 inches to 23 inches by the end of the
21st Century*. This projection was based on published reports through 2005 and did not
account for dramatically increased rates of land-based glacial melting observed in Greenland
and Antarctica since the publication of the latest IPCC assessment®. Many scientists have stated
that increases in melt rates in Greenland and Antarctica will make significant contributions to
sea level rise beyond that projected in the IPCC Assessment®. For example, the Science and
Technology Committee of the Miami-Dade County Climate Change Advisory Task Force
projected a SLR of at least 1.5 feet in the coming 50 years and at least 3-5 feet by the end of the
century?’.

In general, elevations of barrier islands are only minimally above sea level and much of
Florida’s barrier islands have been subject to extensive development of high value oceanfront
real estate. These areas are at significant risk from SLR and increased intensity of hurricanes.
Beach erosion, which already costs Florida more than $600 million per year,? is likely to
increase. Coastal wetlands could be inundated by sea level rise. The Everglades represent the
largest and most important of Florida’s coastal wetlands. As sea levels rise, brackish waters will
extend further inland and dramatically change these and other freshwater ecosystems.
Unconfined coastal aquifers, such as the Biscayne Aquifer in South Florida, will become more
saline because of sea level rise.

Florida was hit by 10 named storms in 2004 and 2005 and, to date, has been hit by several large
hurricanes and tropical storms in 2008. The intensity of hurricanes is projected to increase,’
although there is disagreement in the scientific community about whether the hurricane
intensity has changed as a result of climate change. It is documented that wind speeds in the
most powerful hurricanes have increased since the mid-1980s.1°

3 Christensen, J.H., B. Hewitson, A. Busuioc, A. Chen, X. Gao, 1. Held, et al. 2007. “Regional Climate Projections.”
4 Solomon, S., D. Qin, M. Manning, M. Marquis, K. Averyt, M.M.B. Tignor, et al., eds. 2007. (IPCC).
Intergovernmental Panel on Climate Change. 2007. Climate Change 2007: The Physical Science Basis. Contribution
of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. New
York: Cambridge University Press.
3 Pfeffer, W.T., J.T. Harper, and S. O’Neel. 2008. “Kinematic Constraints on Glacier Contributions to 21st Century
Sea-Level Rise.” Science. 321:1340-43.
% Oppenheimer, M., B.C. O’Neil, M. Webster, and S. Agrawala. 2007. “The Limits of Consensus.” Science 317:
1505-06.
; Murley, J., N. Bolman, and B. Heimlich. 2008. “Florida’s Resilient Coasts.” Florida Atlantic University.

Ibid.
? Ibid.
' Elsner, J. B., J.P. Kossin, and T.H. Jagger. 2008. “The increasing intensity of the strongest tropical cyclones.”
Nature 455: 92-95.
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Even if hurricanes do not change, higher sea levels alone will result in higher storm surges.
More intense hurricanes will likely lead to even higher storm surges and more damaging wind
speeds.

According to Florida Atlantic University’s study “Florida’s Resilient Coasts,” Murley et al. 2008
states:

In addition to sea level rise and hurricanes, there are numerous other potential effects of global
warming that could affect Florida’s communities and environment physically, economically
and socially, including;:

e Prolonged drought affecting water supplies, agriculture, and habitat;
e More wildfires due to excessive drought and heat;
e More flooding due to more torrential rains;

e More frequent and lengthy heat waves creating increased energy demands and health
hazards to young children, elderly, and infirm;

e DPotential insect infestation and insect-borne diseases resulting from increased temperatures
combined with increased flooding due to storms;

e Bleaching of coral reefs and adverse effects on marine life and fisheries;

e Ecological changes in the Everglades and other natural systems affecting plant ecology,
wildlife, the marine estuaries and coast, and tourism; and

e Economic, environmental, and social impacts.

Framework for Action and Goals

Based on the knowledge about the risks from climate change, the TWG developed a framework
of adaptation topics and identified goals and strategies to address each topic. The framework
and major objectives are:

ADP-1. Advancing Science Data and Analysis for Climate Change

Scientific data, analyses, and predictive modeling are needed to understand how Florida’s
climate is likely to change, the consequences of change, and possible solutions.

ADP-2. Comprehensive Planning

Florida’s local, state, and regional comprehensive plans should be amended based on the
best available data, include goals, objectives, and policies that will prepare the state for
adapting to the future impacts of climate change, such as SLR. Future policies should use
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incentives to encourage desired actions, including encouragement not to repeat past
decisions that will leave new development exposed to SLR and other climate change
consequences.

ADP-3. Protection of Ecosystems and Biodiversity

Florida’s ecosystems should be managed for resiliency by enhancing their ability to
naturally adapt to the stresses of climate change and other pervasive threats, including
invasive exotic species. In addition, climate change should be incorporated into all aspects
of the beach management and coastal construction regulatory programs.

ADP-4. Water Resources Management

In order for Floridians to have adequate water supply available to meet their basic
reasonable and beneficial needs while meeting the requirements of natural systems, state
and local governments need to pursue intense conservation of all water uses and alternative
water sources, and include stakeholder involvement in statewide and regional water supply
planning processes. Climate change may impact existing sources due to many factors
including altered rainfall patterns and salt water intrusion into coastal aquifer systems.
Methods to quantify and plan for uncertainties and risks related to population growth,
climate change, and environmental regulations will be needed.

ADP-5. Built Environment, Infrastructure and Community Protection

The reduction of potential damage to the built environment from the impact of natural
hazards, especially from those hazards caused or exacerbated by climate change, should be
a high priority for all levels of government and the private sector in Florida.

ADP-6. Economic Development

Policies, programs, and implementation mechanisms should be developed to support the
ability of Florida’s economy to adapt to climate change.

ADP-7. Insurance

Insurance rates should reflect risks from climate and climate change and be equitable and
affordable. In addition, policies should discourage high risk development, particularly
along the coast.

ADP-8. Emergency Preparedness and Response

Florida’s future emergency preparedness and response functions should build on the
excellence gained through past experience to ensure sufficient capacity and efficacy in
protecting public heath and welfare against the risks from climate change such as more
intense hurricanes and floods and potential spread of disease and heat stress.
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ADP-9. Human Health Concerns

Florida’s health plan should incorporate considerations of climate change to protect the
health of its citizens.

ADP-10. Social Effects

Issues of social justice should be addressed. Food, water, and housing security should be
protected and behavioral responses to extreme events and climate change need to be better
understood.

ADP-11. Organizing State Government for the Long Haul

A single point of focus within state government should be created that can continue
assessing the risks posed by climate change, develop increasingly informed adaptation
planning, and adjust adaptation planning in Florida as events on the ground change. The
Legislature created the Florida Energy and Climate Commission, which appears at present
to have sufficient scope, powers, and resources to accomplish the intent of this element of
adaptation planning. However, it will be important to assess the effectiveness of the
commission in addressing adaptation.

ADP-12. State Funding and Financing

Florida should be prepared to fund the protection of human health and critical
infrastructure, as well as address other impacts of climate change, where feasible, within a
framework of protection, accommodation — and, in some cases, retreat.

ADP-13. Coordination with Other Regulatory and Standards Entities

Functional collaborative relationships between the State of Florida and selected federal
government agencies entities, other states and countries, and key professional societies
should be developed on climate change issues of mutual interest. Research agendas and
funding sources should be aligned to address common interests and priorities.

ADP-14. Education

Florida should become a national and international leader in the dissemination of climate
change information in the process of educating a broad diversity of constituents with
cutting-edge and successful public education programs.

Recommended Early Action Items

The following recommendations were identified as Early Action Items for consideration by
Florida’s policymakers:
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Research

O

Foster and support a climate science research agenda for Florida with broad priorities.
Institute a scientific advisory council on climate change to advise state government on
this research agenda. Identify and establish long-term funding to support research.
Funding should be protected from short-term economic or political cycles.

Conduct research needed to support incorporation of climate change into the protection
of Florida’s ecosystems and biodiversity.

Enhance support for mapping, monitoring, and modeling, all of which will be necessary
to provide information to support policy-making. In addition, effective monitoring
programs are needed to detect impacts of climate change; modeling is also needed to
project impacts with more accuracy.

Comprehensive Planning

o

State and regional agencies should provide financial and technical assistance to local
governments to ensure timely updates of local plans.

Local governments should review their coastal management elements to determine
necessary amendments to make their coastal areas (especially the coastal high-hazard
area) resilient to the future impacts of climate change, including sea-level rise.

Florida statutes, regulations, policies, and the Florida Administrative Code should be
reviewed by the Florida Attorney General to determine potential conflicts between
private property rights and the state and local governments’” responsibility to protect
communities.

Protection of Ecosystems and Biodiversity

o

Ensure that a representative portfolio of Florida’s terrestrial, freshwater, and marine
natural communities with redundant representation of habitats and species and
connecting corridors is protected and managed in a manner that maximizes the health
and resilience of these communities when facing climate change impacts.

Reduce and discourage future reliance on bulk-heading/hardening to stabilize estuarine
and beach shorelines. Shoreline hardening should be considered only after a full and
cumulative assessment of short- and long-term impacts to coastal resources and coastal
ecosystems. Establish policies and regulations that clearly define when, how, where, and
under what circumstances emergency beach stabilization is allowed.

The vulnerability of Florida’s fish and wildlife to climate change impacts should be
assessed, the most vulnerable species should be identified, and plans prepared to
enhance their chances of survival where there is a reasonable likelihood that the species
will survive over the next 50 years.

Water Resources Management
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o Identify and quantify the potential effects of differing climate change scenarios on the
vulnerabilities and reliability of existing water supplies with emphasis on source water
availability and quality.

e Built Environment

o Require that the Florida Building Code incorporate building design criteria for resisting
future loads that may result from the impact of climate change-exacerbated hazards
during a minimum service life of 50 years.

o Develop required training provisions to educate professionals in relevant fields (such as
architecture, engineering, and construction management) on the need to incorporate
adaptation to climate change as a basis for establishing design criteria for new
infrastructure. Completion of such required training provisions would be a condition for
licensing.

e Public Education and Outreach

o Provide immediate training on climate change adaptation.

o Initiate a major public education campaign.
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Appendix A
Energy Supply and Demand (ESD)

GHG Reductions
Net Present
(MMtCOze) Value (See Crek
. . . Effective- | Status of
Policy No. Policy Recommendation Total Note 2) ness Policy
2009-2025
2017 2025 | 2009- i~ $/tCOze
2025 | (Million $) ( 2€)
Tier 1

Promoting Renewable Electricity

through Renewable Portfolio
ESD-5 Standard (RPS), Incentives and 17 34.5 319 -$9,274 -$29 Approved

Barrier Removal (20% by 2020)
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 gomb'”ed Heat and Power (CHP) |, g 22 | 265 | $126 $5 Approved

ystems

Power Plant Efficiency
ESD-9 Improvements 8.4 8.9 1114 | -%$1,541 -$14 Approved
ESD-11 |Landfill Gas-To-Energy (LFGTE) 3.7 8.7 64.7 $79 $1 Approved

Demand-Side Management
ESD-12 |(DSM)/Energy Efficiency Programs, 13.0 218 | 2014 —$8,566 -$43 Approved

Funds, or Goals for Electricity
ESD-13a |ENeray Efficiency in Existing 3.4 54 | 504 | -$1,432 -$28 | Approved

Residential Buildings ‘ ’ ‘ '

Improved Building Codes for
ESD-14 Energy Efficiency 0.0 4.9 9.9 -$265 -$27 Approved

Training and Education for Building
ESD-15 |Operators and Community Not to be quantified Approved
Association Managers

ESD-17 |Consumer Education Programs Not to be quantified Approved
ESD-23 |Decoupling Not to be quantified Approved
Recent Actions

Building Codes for Energy Not
Efficiency (HB 697 and Executive 8.0 154 | 136.5 -$4,082 -$30 aplicable
Order 127) pp

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

Sector Totals After Adjusting for Overlaps 44.4 106.4 | 841.3 | -$16,143 $19

(see Note 3)

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

Sector Totals, including recent actions and 524 | 1218 | 9778 | -$20.226 $21

adjustment for overlaps
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Energy Security Fuel Savings
(Saved 2009 - 2025)

Policy No. Policy Recommendation Natural gas
Coal (million (billion Petroleum
short tons) cubic feet) (million gallons)
Tier 1
Promoting Renewable Electricity
through Renewable Portfolio
ESD-5 Standard (RPS), Incentives and 37 4,092 654
Barrier Removal (20% by 2020)
ESD-6 Nuclear Power 4 733 61
ESD-7 Integrated Resource Planning (IRP) Not quantified
ESD-8 Combined Heat and Power (CHP) 5 198 431
Systems
ESD-9 Power Plant Efficiency 14 1,383 241
Improvements
ESD-11 |Landfill Gas-To-Energy (LFGTE) 0 27 4
Demand-Side Management
ESD-12 |(DSM)/Energy Efficiency Programs, 19 2,266 326
Funds, or Goals for Electricity
ESD-13a Ene_rgy IE_ﬁlClency in Existing 6 650 100
Residential Buildings
ESD-14 Improved Bu_lldlng Codes for 0 171 4
Energy Efficiency
Training and Education for Building
ESD-15 |Operators and Community Not quantified
Association Managers
ESD-17 |Consumer Education Programs Not quantified
ESD-23 |Decoupling Not quantified
Recent Actions
Building Codes for Energy
Efficiency (HB 697 and Executive 16 1,750 279
Order 127)
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 st ESE ey
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GHG Reductions Net Present

(MMtCO2e) Cost-
Policy No Policy Option V?\lllcj)?e(gfe il S,
y No. y Op Total ness Option

2009-2025
2017 | 2025 | 2009~
2025 | (Million $) ($/tCOze)

Tier 2

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

Electricity Transmission and

ESD-4 Distribution Improvements
Incentives for New Residential
ESD-13b Buildings and Master Planned

Communities Achieving High
Energy Performance Standards

More Stringent
ESD-16 |Appliance/Equipment Efficiency
Standards

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

Tier 1 options.
Incentives to Promote

ESD-18 |Implementation of Customer-Sited
Renewable Energy Systems

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

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

ESD-22

GHG = greenhouse gas; MMtCO_e = million metric tons of carbon dioxide equivalent; $tCO,e = 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 $/MWh
Reflect energy credit of $60/MWh (natural gas combined cycle plant) and $7/MWh capacity credits based on
calculations by Gulf, Progress 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

Electricity - Residential $67 $/MWh

Electricity - Commercial $67 $/MWh

Electricity - Industrial $67 $/MWh
Levelized Costs not differentiated by sector for this analysis.

Natural Gas $/MMBtu

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.

Prices
Electricity Price - Sales-Weighted, Levelized $/MWh
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).

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 prices are estimated as described for electricity above.

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 $/MMBtu

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. This value is in the
range of estimates of costs of fuel from different feedstocks shown in the Agriculture, Forestry and Waste
Management Appendix (Appendix D) to the Florida Climate Action Team Report, Table D-4-3.

Coal - Industrial Users $/MMBtu
Average coal heat content of 26.75 MMBTU/ton, based on 2001 USDOE/EIA data. USDOE/EIA figures for
2006 suggest an 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

Oil - Distillate/Diesel $14.3 $/MMBtu

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.
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LPG $12.9 $/MMBtu

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 using a conversion
factor of 0.09133 MMBtu/gallon (see "Fuel Data" woksheet)

Emission Rates, etc.
Electricity T&D losses (fraction of total generation)
Input used in Revised Inventory and Forecast, derived from FRCC forecast (Sheet 12, row122)

Avoided electricity emissions rate [ 0625 | 0411 Jico,/mMwh
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.

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.! 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.?

The RPS workshop included representatives from

e Decker Energy International

e Florida Public Utilities Company

e Orlando Utilities Commission (OUCQC)

e Progress Energy Florida, Inc.

e Florida Industrial Cogeneration Association
e Tampa Electric Company

e Wheelabrator Technologies, Inc.

e Biomass Gas and Electric, LLC

e Lakeland Electric

! http://www.floridapsc.com/utilities/electricgas/RenewableEnergy/07 11 _2008_index.aspx

2 Ibid.
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e Regenesis Power, LLC

e Southern Alliance for Clean Energy

e Solid Waste Authority of Palm Beach County

e Florida Power and Light Company (FPL)

e Gulf Power Company

e Professional Timber Harvesting Business Owners in Florida

e Covanta Energy

e Florida Solar Energy Center

e Seminole Electric Cooperative

e City of Clewiston

e City of Tampa

e Pinellas County Resource Recovery Facility

e Integrated Waste Services Association

e Florida Solar Coalition

e Florida Crystals

Participants were provided with a specific data entry form, available at the PSC’s Web site.> 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. The median values were used in the analysis because capacity rating and/or capital
costs for some types of power plants are significantly different among data sources.* 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

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

* 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 biomass 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).
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Annual Energy Outlook 2008, Renewable Fuels Module.> Chemical processing heat plant
assumption is based on the assumptions on natural gas turbines from Annual Energy Outlook
2008.¢ 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, 2008’. 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 Available at: http://www.eia.doe.gov/oiaf/aeo/assumption/pdf/tb172.pdf

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

7 Available at http://www].eere.energy.cov/solar/solar america/pdfs/solar market evolution.pdf

A-7 2008 Center for Climate Strategies
Appendix A www. flclimatechange.us




Florida’s Energy and Climate Change Action Plan

Table A-1 Summary of Assumptions for Renewable Energy Power Plants used in
Analysis, for plants built in 2009

Median Median
Median Fixed O&M variable O&M Median energy
capital cost cost ($/kW- cost ($/kWh) | cost ($/kWh) (in
Fuel Energy Source (in 2006%) yr) (in 2006%) (in 2006%) 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 thermal gradients $12,455 $0.019
Ocean .
energy Ocean tidal change $2,573 $100.40
Ocean wave action $4,337 $238.78
Wind coastal $2,722 $32.65 $0.0001
Wind 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.

Median Median Median Heat Levelized cost
Capacity Economic Rate ($/MWh) (in
Fuel Energy Source Factor (%) Life (yrs) (BTU/KWh) 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 $279
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Median Median Median Heat Levelized cost
Capacity Economic Rate ($/MWh) (in

Fuel Energy Source Factor (%) Life (yrs) (BTU/kWh) 2006%)*

Solar Photovoltaic—small scale 15% n/a n/a $146
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 thermal gradients 90% n/a n/a $173

Ocean -

energy Ocean tidal change 48% 20 n/a $84
Ocean wave action 28% n/a n/a $274
Wind coastal 20% 20 n/a $170

Wwind 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

Appendix A

Levelized
Capital cost  Cost ($/MWh
Fuel Energy Source (in 2006%) in 20063%)
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 thermal gradients $8,719 $127
Ocean Ocean tidal chan
energy cean tidal change $1,801 $66
Ocean wave action $3,036 $222
wind Wind coastal $2,475 $156
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Wind inland $2,411 $244
Wind offshore $4,324 $223

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 policies leads to different impacts on emissions as systems (such
as the electricity generation system) react differently to large changes than they do 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
implemented 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 with 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.
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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 with
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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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 objectives 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 financial 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 2020.8

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

Parties Involved: Florida Energy and Climate Commission (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 institutions.

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 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

¥ 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.’

Implementation Mechanisms

The Action Team recommends that the 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 process 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 renewable 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:

e Direct subsidies for purchasing and selling renewable technologies;

e Tax credits or exemptions for purchasing renewable technologies;

e 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;'

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

9 See definition under Florida law at: (http://www.flsenate.gov/Statutes/index.cfm?App mode=
Display Statute&Search String=&URL=Ch0366/SEC91. HTM&Title=->2007->Ch0366->Section%2091#0366.91)
10 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. Neuhoff. “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/Feed Laws/CambridgePaper70.html
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e Regulatory policies that provide incentives or assurance of cost recovery for utilities that
invest in central station renewable-energy systems; and

e 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 elimination 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 (for example, requiring
proper 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 (for example, no
need to negotiate contracts for the sale of electricity back to the utility) and increasing revenue
by setting compensation at retail electricity 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 performance, safety, and maintenance and, at the same time,
significantly advance the commercialization of these technologies. Such rules, generally
developed and administered by a state’s Public Utilities Commission (PUC), establish clear and
uniform processes 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 to 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.
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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 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 that 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."

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 Florida Energy Systems Consortium ($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.’

Type(s) of GHG Reductions
CO2, CH4, N20.

11 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)

12 Additional information 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 MMtCO,e
Cumulative net costs (present value) (2009-2025) -$9,274 $million
Cumulative emissions reductions (2009-2025) 319 MMtCO,e
Cost-effectiveness -$29 $/HCO2e

Data Sources:

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

e Renewable resource potential

o 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

o 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
e Renewable plant costs (2010-2025)

o State of Florida PSC’s renewable energy database.'?

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.

13 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.

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

Quantification Methods: Renewable resources are added to the 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

Appendix A

Option 1 20% by 2020 Option 2 20% by 2025
Levelized Levelized . . .
Costs in Costs in Capacity Generation | Capacity | Generation
(GWH) (MW) (GWH)
2009 2025 (MW) 2025 2025 2025 2025
Resource (2006$/MWh) | (2006$/MWh)
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
. Generation (GWh)
Capacity (MW) 2025
Resource pacity (MW) 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 production 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)™* with a May through October summer peak period from noon 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 for the costs and performance of gas-fired
combustion turbines were estimated based on averages of data for seven combustible turbine
units planned for Florida for the period 2008-2013.1

14 Provided by Philip Fairey of The Florida Solar Energy Center, 9/19/08
15 Provided by Mark Futrell of the Florida Public Service Commission, 9/24/08
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Avoided GHG emissions for electricity: 0.58 MtCOze/MWh in 2017, 0.41 MtCOz2e/MWHh in 2025
(see Common Assumptions).

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 ¢, 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 Management (AFW) TWG. The
resource includes Logging Residue, Urban Wood Waste, Primary Mill Residue, 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 provided 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.”'” This report provided costs for residential,
commercial, and utility solar PV systems for 2005, plus target costs for 2010 and 2015. Costs for

16 Available at http://www floridapsc.com/utilities/electricgzas/RenewableEnergy/07 11 2008 Data.aspx
17 Available at http://www].eere.energy.gov/tribalenergy/guide/costs solar photovoltaics.html
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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
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).

Current US Cost Cost Cost
Market Sector Mag(ae;;erlce g:::éﬁ/rﬁgi (cents/kWh) (cents/kWh)
(cents/kWh) 2005 Target 2010 Target 2015
Residential 5.8-16.7 23-32 13-18 8-10
Commercial 54-15.0 16 - 22 9-12 6-8
Utility 40-7.6 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.”'® 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”7, 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 this 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

18 Available at http://www1.eere.energy.gov/tribalenergy/guide/costs_solar_photovoltaics.html
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their power grids, suggest that such resources can be accommodated without great difficulty. A
number of documents are available that touch on this topic®.

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 MMtCO.e
Cumulative net costs (present value) (2009—-2025) -$3,681 $million
Cumulative emissions reductions (2009-2025) 250 MMtCO,e
Cost-effectiveness -$15 $/tCOe

19 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 systems with a high penetration
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 Center 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 MMtCO,e
Cumulative net costs (present value) (2009-2025) -$11,485 $million
Cumulative emissions reductions (2009-2025) 346 MMtCO,e
Cost-effectiveness -$33 $/tCOze

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 federal 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 costs of
permitting, planning, and construction until the plant is operational, and only when it begins
producing electricity may the utility begin collecting cost recovery revenues. The design,
permitting, planning, and construction of a nuclear facility may take from 8 to 10 years to
complete. The long planning and permitting process for nuclear facility means that a utility
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would have to assume all costs to develop the project for a decade before it could begin
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 facilities 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 utilities 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. St. Lucie Turkey Pt. Levy Crystal River
6&7 1&2 3&4 Units 1 & 2 Unit 3
Capacity (MW) | 1,100-1,520 | 103 each 104 each 1,100 each 37 and 129 200
each Upgrade Upgrade Upgrade
In service June 2018 Fall 2011 Spring 2012 June 2016 December 2009 | 2016
and and and and (37)
June 2020 Spring 2012 | Fall 2012 June 2017 and
December 2011
(129)

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

Type(s) of GHG Reductions
Carbon dioxide (COz2), methane (CHa4), nitrous oxide (N20).
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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 MMtCO.e
Cumulative net costs (present value) (2009-2025) 1,782 $million
Cumulative emissions reductions (2009-2025) 49.4 MMtCO,e
Cost-effectiveness 36 $/COze

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

Data Sources:

e Nuclear plant costs (2010-2025)

o FPL. RPS Data Forms 1 to 6. http://www.floridapsc.com/utilities/electricgas/
RenewableEnergy/07 11 08 Staff to FPL.pdf

o Moody’s Investors Service. October 2007. “New Nuclear Generation in the United States:
Keeping Options Open vs. Addressing An Inevitable Necessity.”

o 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) generated?’, which assumes a useful life (and life for calculation
of annualized capital costs) of 40 years?, a capacity factor of 92%, an average installed capital

2 Note that this value is lower than, for example, the range of low to high estimates for the levelized 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.

21 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/kW?, $79/kW-yr fixed O&M costs, $3.1/MWh variable O&M costs, $15/MWh fuel
costs?, and a 8.5%/yr weighted average cost of capital.

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/MWHh 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?, 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

22 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.

23 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.

2+ As with 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.

% 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_AmbioNuclllusion.pdf.
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being equal) would reduce the 2025 emissions reductions from ESD-6 to 6.3 MMtCOze/yr, and
increase the net cost of avoided emissions to about $115/T COze.
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
Approved

Level of Group Support
Unanimous consent among those present who voted
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 include 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 16" highest in the nation.? 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 electric 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.

% 1n 2007, Florida’s residential electricity rates were 5% higher than national average, 16th highest rates in the
country. Energy Information Administration. 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.
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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 difficult 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 planning.

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 physical 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 decisions 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 costs, and potential benefits to the consumer.
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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
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.” %

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 1974.28 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) process, a rigorous multiagency review that requires obtaining all

2 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.

2 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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environmental permits and ultimate approval by the Governor and Cabinet sitting as the Siting

Board.

Type(s) of GHG Reductions
CO, CH4, N20.

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 from 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 waste 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®.

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

Parties Involved: State government and regulators, PSC, 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.

» Bruce Hedman, Energy and Environmental Analysis, “Southeast Planning Session, CHP Market Review”, July 6,
2005.
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Implementation Mechanisms

Potential elements of this option include:

e Promotion of the use of gas-fired CHP systems,
e Promotion of the use of biomass-fired CHP systems, and

e 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:

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

e Tax credits or exemptions for purchasing and selling CHP systems given to the buyer or
seller;

e Tax credits or exemptions for operating CHP systems;

e 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;

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

e Targeted financing arrangements; and
e 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 biomass 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 electricity
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
tixed 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 improved interconnection policies; improved policies for
rates and fees; streamlined permitting; recognition of the emissions reduction value provided
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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.

Related Policies/Programs in Place

None cited.

Type(s) of GHG Reductions
CO», CH4, and N20O

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 MMtCO,e
Cumulative net costs (present value) (2009-2025) $126 $million
Cumulative emissions reductions (2009—-2025) 26.5 MMtCO,e
Cost-effectiveness $5 $HCO.e

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

Data Sources:
e Technical potential for CHP system

o Bruce Hedman, Energy and Environmental Analysis, “Southeast Planning Session, CHP
Market Review,” July 6, 2005

e Costs and potential of CHP systems

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

o American Council for an Energy Efficient Economy (ACEEE). June 2007. “Potential for
Energy Efficiency and Renewable Energy to Meet Florida’s Growing Energy Demands.”

o U.S. Environmental Protection Agency (EPA), recent analysis to be posted in early
August, contact Katrina Pielli.

o 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.
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Key Assumptions:

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 to 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 MtCO:e/MWh in 2017, 0.41 MtCOz2e/MWHh 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
Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

Results for Biomass CHP systems
Total Net GHG Emission Savings
Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

Results for Waste Heat from Sulfuric Acid CHP systems
Total Net GHG Emission Savings
Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

0.21 0.83 MMtCO,e

$352.0  |$million
10.5 MMLCO,e

$33.48 $/tCO.e

0.15 0.78 MMtCO.e

-$214.4  |$million
9.8 MMtCO.e

-$21.79 $/tCO.e

0.10 0.48 MMtCO.e

-$11.1 $million
6.2 MMtCO,e

-$1.79 $/tCOse

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

from this option. In addition, retail natural 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 (for example, 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 the 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 Integrated 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
CO», CH4, and N20.
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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 MMtCO.e
Cumulative net costs (present value) (2009-2025) -$1,541 $million
Cumulative emissions reductions (2009-2025) 111.4 MMtCO,e
Cost-effectiveness -$14 $/COze

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

Data Sources:
e Utility reports to Florida PSC.
e Cost and capacity data used for estimate of cost of efficiency improvements from PSC

Memorandum dated August 7, 2008, Docket No. 080203-EI, available at:
http://www.psc.state.fl.us/library/filings/08/06938-08/06938-08.pd f

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 gas (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 additional fuel switching, at least for power plants originally
fueled with residual oil, appears to be included in the Florida Reliability Coordinating Council
(FRCC) 2008 Load and Resource Plan through 2017. Fuel switching to convert coal-fired
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generation to gas-fired generation is likely to 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 be 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 taking 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 and converting landfill gas-
to-energy (LFGTE) to reduce direct emissions and to produce electricity. Added policy benefits
of converting LEGTE are obviating the need for landfills and producing 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 converted by 2012; by 2025, 90% of all qualifying landfills in the state will
be capturing their CHs 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, PSC,
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, N20, and CHa4 from avoided electricity generation.

CHa 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 MMtCO.e
GHG emission savings from electricity generation 0.14 0.23 MMtCOze
GHG emission savings from landfill gas capture

and use (for AFW accounting) 3.57 8.43 MMtCO,e
Cumulative net costs (present value) (2009-2025) $79.4 $million
Cumulative emissions reductions (2009-2025) 64.7 MMtCO,e
Cost-effectiveness $1.23 $/tCOze

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

equivalent.

Data Sources:

e Costs and potential of landfill gas systems

o Analysis by Florida AFW TWG

o EPA Landfill Methane Outreach Program, available at: http://www.epa.gov/Imop/

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 tCOze
Electricity generated 245 554 GWh
Levelized costs of landfill gas to energy plant 102 101 2006$/MWh

tCOze = 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/MWHh 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
including 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,
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performance-based incentives, decoupling of rates and revenues, and appropriate rate
treatment for efficiency. Potential mechanisms include revising existing statutes to enable utility
investments in energy efficiency at the levels indicated 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 utility (including municipal utilities and
cooperatives), state agency, or third-party actors;

e Subsidized energy audits for homeowners, businesses, industries;

e 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

e 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 FEECA 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 refrigerators enumerated in Section 553.963, Florida
Statutes—the Energy Conservation Standards Act.

Data included in the FRCC 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
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annually®. A presentation at a Florida Public Service Commission Workshop on Energy
Efficiency Initiatives (November 29, 2007) by several officials of Florida utilities reported
expected savings at similar, though slightly lower, levels?'.

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
CO», CH4, and N20.

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 MMtCO,e
Residential 6.4 10.8 MMtCO,e
Commercial 5.3 8.9 MMtCO,e
Non-government 4.1 6.8 MMtCO.e
Government 1.2 2.0 MMtCO.e
Industrial 0.9 1.5 MMtCO.e
Cumulative net costs (present value) (2009-2025) —-$8,566 $million
Cumulative emissions reductions (2009-2025) 201 MMtCO,e
Cost-effectiveness —$43 $/tCOze

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

Data Sources:

e Costs and potential of DSM programs

o ACEEE. June 2007. “Potential for Energy Efficiency and Renewable Energy to Meet
Florida’s Growing Energy Demands.”

e Costs and potential of DSM programs in other states

30 FRCC 2008 Regional Load and Resource Plan, July, 2008, page 5.

31 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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o 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

o 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

o 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.”

e Experience in other states on cost of energy efficiency

o 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

o Kushler, M., D. York, and P. Witte. 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

o Fry, G. “Massachusetts Electric Utility Energy Efficiency Database,” Massachusetts

Department of Telecommunications and Energy, 2003 edition. (Not available online.)

o Heschong Mahone Group, Inc. June 2005. New York Energy $marts™ 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

o 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

o 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

o 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

o 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*

Northwest Energy 0.02 2006 Montana PSC Docket No.: D2005.5.88
July 12, 2006

New York 0.03 2004 Heschong Mahone Group, Inc. 2005%*

Massachusetts I0Us 0.038 2002 Gene Fry 2003%°

California 0.03 N/A ACEEE 20004%

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 Assaociates, 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).

32 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-full. pdf

3 Available at: http://www.psc.state.mt.us/eDocs/

3 Heschong Mahone Group, Inc. June 2005. New York Energy $mart™ 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

% Fry, G. “Massachusetts Electric Utility Energy Efficiency Database,” Massachusetts Department of
Telecommunications and Energy, 2003 edition. (Not available online.)

3% 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 costs of electricity: $67/MWh (see Common Assumptions).

Avoided GHG emissions for electricity: 0.58 MtCO:e/MWh in 2017, 0.41 MtCOz2e/MWHh 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

A-49 2008 Center for Climate Strategies
Appendix A www.flclimatechange.us




Florida’s Energy and Climate Change Action Plan

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; manufacturers 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

e 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,?” 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.

% 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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e 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.

e Implement a net metering program modeled after the successful German solar experience.

e Explore 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 with 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 households could be established. It may be possible to use the energy histories to
link incentives to measured performance improvements, such as CO2 emissions avoided.

e Make available history review services and associated energy audits for individual
household energy consumption to establish benchmarks for household CO: emissions
avoidance.

e Design and offer incentives modeled on performance contracting with incentives linked to
energy use reductions and associated CO: emissions avoided. Incentives may be in the form
of tax credits, DSM program support, “green mortgages,” and others.

e 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.

e Develop windstorm resistant features; indoor air quality standards; 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.

e Maintain the Florida energy code to require upgrades 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
CO», CH4, and N20.

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 MMtCO,e
Cumulative net costs (present value) (2009-2025) -$1,432 $million
Cumulative emissions reductions (2009—-2025) 50.4 MMtCO,e
Cost-effectiveness -$28 $/COze

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

Data Sources:

e Costs and potential of Demand Side Management (DSM) programs

o ACEEE. June 2007. “Potential for Energy Efficiency and Renewable Energy to meet

Florida’s Growing Energy Demands.”

o Additional information provided by Florida Solar 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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e 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.

e Avoided GHG emissions for electricity: 0.58 MtCO:e/MWh in 2017, 0.41 MtCO2¢/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

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. 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 issues 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 substantially 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 construction 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 to 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 the 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. An 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 it was in 2007.”

Timing: Operational in 2010.
Parties Involved: Florida Building Commission (FBC), DCA, and FECC.
Other: None

Implementation Mechanisms

Potential elements of a building code policy include the following:

e Require high-efficiency appliances in retrofits.

e Train building code and other officials in energy code enforcement.
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¢ Include potential measures supporting this option such as consumer education, improved
enforcement of building codes, training for builders and contractors, and development of a
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.

e Encourage home owners and home buyers to have a home energy rating performed on the
home.

e Require white roofs, rooftop gardens, and landscaping (including shade tree programs).

e 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 produce black carbon (BC) from updrafts.

e Promote installation of ductwork 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).

e 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 handlers 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.

e 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.
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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.

Prior to implementing the goals established in the Florida Energy Efficiency Code for Building
Construction, the 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 Code, Building, Chapter 13, and Florida Building Code, Residential, Chapter
11.

Type(s) of GHG Reductions
COz, CH4, and N20.

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 MMtCO,e
Cumulative net costs (present value) (2009-2025) -$4,082 $million
Cumulative emissions reductions (2009-2025) 136.5 MMtCO,e
Cost-effectiveness -$30 $/tCOze

GHG = greenhouse gas; MMtCOze = million metric tons of carbon dioxide equivalent; $/tCO,e = 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 MMtCO,e
Cumulative net costs (present value) (2009-2025) -$265 $million
Cumulative emissions reductions (2009-2025) 9.9 MMtCO,e
Cost-effectiveness -$27 $/tCOze

ESD = energy supply and demand; GHG = greenhouse gas; MMtCOze = million metric tons of carbon dioxide
equivalent; $/tCOze = dollars per metric ton of carbon dioxide equivalent.
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Data Sources:

e Florida Executive Order 07-127, Establishing Immediate Actions to Reduce Greenhouse Gas
Emissions Within Florida.

e TFlorida HB 697, available at: (http://www.myfloridahouse.gov/Sections/Bills/
billsdetail.aspx?Billld=38094&SessionIndex=-1&Sessionld=57&Bill Text=&BilINumber=
697&BillSponsorIndex=0&BillListIndex=0&BillStatuteText=&Bill Typelndex=0&BillReferred]
ndex=0&HouseChamber=H&BillSearchIndex=0)

e HB7135.

e ACEEE. June 2007. “Potential for Energy Efficiency and Renewable Energy to Meet Florida’s
Growing Energy Demands.”

e Fairey, P., and J. Sonne. May 15, 2007. “Effectiveness of Florida’s Residential Energy Code:
1979-2007,” submitted to the Florida DCA.

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.

e FElectricity savings are based on code stringency in goals.

e 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.
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e Avoided GHG emissions for electricity: 0.58 MtCO2¢/MWh in 2017, 0.41 MtCO:e/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
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. 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-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:

e Training commercial building energy managers, for example, by making use of the building
operator training and certification program developed in the Pacific Northwest;

e 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

e Creation of a credentialing program for certification of “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
CO», CH4, and N20O.

Estimated GHG Reductions and Costs or Cost Savings

Not quantified
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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-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 Action Team, as well as those
that may evolve in the future.

e Institute mandatory labeling programs for time-of-sale (TOS) energy use for all consumer
products, 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.

e 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.

e Provide public education materials and energy information collateral that can be used at
local levels by minimally trained speakers.

e Create an awards program that recognizes businesses and individuals who exhibit
exemplary behavior or performance with respect to local energy and climate public
education programs or in local GHG or energy use reduction programs.

e 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 out 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 developed and provided to the Governor’s Energy Office.

Type(s) of GHG Reductions
CO», CH4, and N20.

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 (for
example, 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 anticipated sales). This option includes the
implementation of cost recovery rules that “decouple” the level of utility sales from net
revenues earned by investor-owned utilities.

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 (for example, 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 began holding workshops on this in early August
2008.

A-63 2008 Center for Climate Strategies
Appendix A www.flclimatechange.us




Florida’s Energy and Climate Change Action Plan

Type(s) of GHG Reductions
CO», CH4, and N20O

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
Tier 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 can be made available to any renewable energy or other advanced technology
through an open bidding procedure (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 can
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, wave, ocean, wind, and solar 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 (for example, 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 (for example, 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 utility’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.

e Establish an agency or program to support strategic development and deployment of new
renewable energy technologies.

e Establish funding mechanisms, for example, a small fee per kWh of electricity.

e Identify mechanisms to encourage private capital investment.

e Establish parameters for eligible projects (for example, 25% or 50% of project financing).

e Link with local government efforts (note existing relationships with biotechnology firms as
an example).

e 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 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 universities and state government enjoy
many partnerships with private industries. The programs below total $84 million:

e Solar rebate program ($5 million),

e Sales tax deductions for hydrogen and biofuels ($3 million),
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e Corporate investment tax credits for hydrogen and biofuels ($11 million),

e Renewable energy and efficiency grant program ($7 million),

e Farm-to-Fuel ($8 million), and

e 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, N20O, 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 fuel 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. Opportunities may exist to substantially increase transmission-line
carrying capacity through the implementation of new 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
Service Commission (PSC), 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.

e Create incentive program to encourage capital investments.
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e 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

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) may receive up
to 50 basis points return on its investment if that utility offsets 20% or more of its new load
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 advanced 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
COz, CH4, and N:0 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.
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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-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 organizational 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 codes 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 FBC3).

Parties Involved: Building contractors, building designers, architects, engineers, developers,
retailers of energy-efficient products, manufacturers of alternative building products, utilities to
administer benchmark program for CO:z emissions avoidance, and the FECC.

Other: None

Implementation Mechanisms

e Provide incentives modeled on performance contracting with incentives linked to CO:
emissions avoided. Incentives can be in the form of tax credits, DSM program support,
green mortgages, and others.

e 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.

¥ See ESD-14, Policy Design.
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e 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 performance can be established. Use energy tracking to link incentives to measured
performance in terms of CO:z emissions avoided. Establish protocols that warrant and allow
for the sale of CO2 emissions avoided.

e Provide incentives modeled on performance contracting that are linked to COz 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.

e Provide incentives for required compliance with improved community design and
construction certifications, such as U.S. Green Building Council’s Leadership in Energy and
Environmental Design Green Building Rating System™ for Neighborhood Development
(LEED-ND), Florida Green Building Coalition 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 (for example, 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.

e Support local government initiatives to provide incentives for green building.

e 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 is required by HB 7135 to 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 Code, Building, Chapter 13, and Florida Building Code, Residential, Chapter
11.

Type(s) of GHG Reductions

COz, CH4, and N20.

Estimated GHG Reductions and Costs or Cost Savings

Tier 2 options were not quantified
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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

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 improvements 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,
the Florida Energy and Climate Commission (FECC), the Department of Environmental
Protection (DEP), the Office of Tourism, Trade and Economic Development (OTTED),
Enterprise Florida, Workforce Florida, Inc, the Department of Revenue (DOR), and the Florida
Building Commission, as well as 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 prescriptions should be
considered:

e Improve appliance standards for appliances not regulated by federal standards.

e Lobby for more stringent appliance standards at the federal level. Require the preferential
procurement of ENERGY STAR products if available (for example, equipment, appliance, or
technology) if state funds are involved (for example, state purchasing contracts, state grants,
or loans).

e Provide exemptions from Florida state sales tax, whether temporary or permanent, for
ENERGY STAR-certified products.
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e Establish and enforce higher than federal- and state-level appliance and equipment
standards (or standards for devices not covered by federal standards).

e Join with other states in adopting higher standards.
e Require high-efficiency appliances in new construction and retrofits.
e Require uniform labeling standards for appliances.

e Set state minimum efficiency standards for appliances not covered by federal standards, as
recommended by Appliance Standards Awareness Program (ASAP),* by 2010.

e 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
CO», CH4, and N20O.

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.

% 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 containers, 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.
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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-18. Incentives to Promote Implementation of Customer-Sited
Renewable Energy Systems

Policy Description

Distributed electricity generation 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 MWh#* added every year from 2012 through 2021, for a cumulative amount by
the end of 2021 of 200,000 MWHh.

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 distributed 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 renewable energy systems, in order to promote stronger market for Florida.
Potential elements of this option include:

e Programs targeted at specific customer sectors (residential, commercial, and industrial), or
specific markets within sectors.

e Tax credits and utility or other incentives to lower the first cost of distributed energy
systems to users.

e Rewarding innovative financing mechanisms and business models dedicated to fostering
the growth of renewable energy implementation.

020,000 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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e Provision of subsidies to renewable energy generators at $0.005/kWh for each kWh of
electricity generated from a qualifying renewable facility.

e Training and certification of installers and contractors.

e 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.

e (Creation of interconnection standards.

e Creation and support of markets for biomass fuels.
Examples of customer-sited renewable energy systems include:

e Solar roofs, such as roofing materials with built-in solar photovoltaic (PV) cells, or solar PV
panels erected on roofs.

e Solar water heating and solar space heating systems.
e Wind power systems, particularly for rural areas.

e 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 program, 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?CurrentPagelD=1&State=FL&RE=1&EE=1

Type(s) of GHG Reductions
CO», CH4, and N20O

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 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 greater 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 plants. 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
CO», CH4, and N20O

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 approval 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 others, 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
CO», CH4, and N20O

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
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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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Annex A

Additional Details on Assumptions and Quantification Steps
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Estimate of Mitigation Option Costs and Benefits for Florida
for the Energy Supply & Demand (ESD) Technical Work Group

ESD - 6: Nuclear Power

Date Last Modified: 10/03/08 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 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

From FL ESD Policy Options, ESD-6 Nuclear Power

Avoided Energy Cost

Avoided Delivered Electricity Cost $/MWh

Notes

Cumulative
2009-2025

Annual
In 2025

Annual
In 2017

Calculation of Energy Production 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

Cumulative
2009-2025

Annual
In 2025

Annual
In 2017

Calculation of Avoided Energy Units

Nuclear, Avoided Energy Costs [ 0 [ 1181 [ -7.084  [smilion

Cumulative
2009-2025

Annual
In 2025

Annual
In 2017

Calculation of GHG Emissions Reductions Units

Nuclear, Avoided Emissions [ 0 [ 7 [ 49 [Mmtco2

Cumulative
2009-2025

Annual
In 2025

Annual
In 2017

Units

Nuclear Power Scenario

GHG Emissions Reductions 0.0 7.3 49.42 MMtCO,e
PV, Gross Cost 5,286 Million $
PV, Gross Benefits -3,504 Million $
Net Present Value (2009-2025) 1,782 Million $
Cost-Effectiveness 36.06 $/tCOLe
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Estimate of Mitigation Option Costs and Benefits for Florida ESD GHG Analysis

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 JRetai
Toggle to set the base for cost effectiveness calculations - from societal (avoided costs / total resource cost) or participant (retail cost)
perspective.
Avoided Electricity Cost $/MWh

Weighted average over total 2007-2020 electricity savings for this policy in each sector. See common assumptions (“Common Factors"
worksheet in this workbook).

Avoided Natural Gas Cost [ 376 |$/MMBtu
See common assumptions (“Common Factors" worksheet in this workbook).
Avoided Oil Cost $12.9 $/MMBtu

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).

Electricity - Commercial Prices $91 $91 $/MWh

Electricity - Industrial Prices $71 $71 $/MWh
See common assumptions (“Common Factors" worksheet in this workbook).

Natural Gas - Commercial Prices $12 $12 $/MBTU

Natural Gas - IndustrialPrices $9 $10 $/MBTU
See common assumptions (“Common Factors" worksheet in this workbook).

Biomass - All Users $/MBTU
See common assumptions (“Common Factors" worksheet in this workbook).

Target Year for Reaching Combined Heat and Power (CHP) Implementation Level

Electricity generation from new Florida CHP units by target year GWh

Option Design states "Ramp up CHP to 5 million megawatt-hours (MWh) of total generation by 2022".

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
Linear growth to meet the 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% 60.00/9|
Biomass 20%) 20.0%)
Waste heat from sulfuric acid production 20%) 20.0%]|
Assumptions.

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
A-87 2008 Center for Climate Strategies
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Implied Cumulative New CHP Capacity by Fuel (MW)
Natural Gas
Biomass
Waste heat from sulfuric acid production

Implied Cumulative New CHP Electricity Output by Fuel (GWh)
Natural Gas
Biomass
Waste heat from sulfuric acid production

Average Net Heat Rate by Fuel (Btu Fuel Input/kWh Electricity Output)
Natural Gas
Biomass
Waste heat from sulfuric acid production

385.71 728.57 [MW

128.57 242.86 [MW

128.57 242.86 [MW

1,929 3,643 |[GWh

643 1,214 |GWh

643 1,214 |GWh
10,000 10,000 |Btu/kWh
13,500 13,500 |Btu/kWh
Btu/kWh

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 information provided to FL PSC, see Note 2 below. CHP from waste

heat from sulfuric acid production is assumed to require no additional fuel input.

Implied Fuel Input by Fuel (Billion Btu)
Natural Gas
Biomass
Waste heat from sulfuric acid production

Usable Cogenerated Heat Output as a Fraction of Fuel Energy Input
Natural Gas
Biomass
Waste heat from sulfuric acid production

19,286 36,429 [billion BTU

8.679 16,393 |billion BTU

- - |billion BTU
40% 40%
40% 40%
0% 0%

Assumption - assumes that sulfuric acid facilities would have heat recovery equipment installed regardless of this policy, so

zero incremental increase in heat output.
Implied Usable Heat Output by Fuel (Billion Btu)

Natural Gas

Biomass

Waste heat from sulfuric acid production

Fraction of Usable Heat Output Replacing Space/Water/Process Heat Use
Assumption.

Fraction of CHP Heat Output Displacing Thermal Energy Produced Using
Natural Gas
Biomass
Coal
Electricity
Oil

Assumptions based roughly on commercial plus industrial sector demand for these fuels as of 2005.

Net Efficiency of Displaced Boiler/Heater Thermal Energy Produced Using
Natural Gas
Biomass
Coal
Electricity
Oil
Assumptions.

Net Displaced Fuel Use (Billion Btu)
Natural Gas
Biomass
Coal
Electricity
oil

Inputs to Cost Estimates for CHP Systems

Estimated Average Installed Capital Costs by System Type
Natural Gas
Biomass
Waste heat

7.714 14,571 |billion BTU
3,471 6,557 |billion BTU
- - |billion BTU
90%)] 90%]
45% 45%
15% 15%
0% 0%
15% 15%
25% 25%]|
85% 85%
80% 80%
80% 80%
92% 92%
80% 80%
5.330 10,067 |billion BTU
1,888 3,565 |billion BTU
- - |billion BTU
1,641 3,100 |billion BTU
3,146 5,942 |billion BTU
$ 1500 ($ 1,100 |$2006/kW
$ 2,400 | $ 2,000 |$2006/kwW
$ 2846 | $ 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.
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Factors for Annualizing Capital Costs (all plant types)

Interest Rate 8.5%)|/yr
Economic Life of System 20|vears
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 $ 250019 22.00 |$/MWh
Waste heat $ 22.001% 20.00 |$/MWh
Rough estimates from ACEEE source (see Note 1) for natural gas, FLPSC (Note 2) for waste heat, CCS estimate for biomass.

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 $ 34286 1% 28571

Waste heat $ 40,657 | $ 29,815
Annualized Capital Costs for All Systems (thousand 2005 dollars)

Natural Gas $ 60812 |$ 108,273

Biomass $ 32498 1% 59,188

Waste heat $ 38460 |$  68.477
Annual Non-Fuel Operating and Maintenance Costs for All Systems (thousand 2005 dollars)

Natural Gas $ 231431% 43714

Biomass $ 16071 | $ 26,714

Waste heat $ 14143|$ 24,286
Total Non-Fuel Costs for All Systems (thousand 2006 dollars)

Natural Gas $ 83955]1% 151,988

Biomass $ 48570 $ 85,902

Waste heat $ 52,603 |% 92,763
Total Gross Fuel Costs for All Systems (thousand 2006 dollars)

Natural Gas $ 200980 |% 407.669

Biomass $ 26,643 | $ 50,326

Waste heat $ - 1% =

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.

Total Fuel Cost Savings from Displaced Heating Fuels for All Systems (thousand 2006 dollars)

Natural Gas $ 55541 |$ 112,661
Biomass $ 5795 |$ 10,946
Coal $ - 13 =
Electricity $ 3893913 73.835
Qil $ 405351$ 76,566
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.

Intermediate Results: Commercial/lndustrial CHP

Electricity
TOTAL Reduction in Electricity Sales (electricity output from CHP plus avoided
electricity use in boilers/space heaters/water heaters) 3,695 6,980 GWh (sales)
Reduction in Generation Requirements 4,017 7,588 GWh (generation)
Gross GHG Emission Savings 2.34 3.12 MMtCO,e
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Natural Gas
Net Change in Gas Use (negative values denote increased use) -13,956 -26,361
Net GHG Emissions (negative values denote increased emissions) -0.16 -0.97
Biomass
Net Change in Biomass Use (negative values denote increased use) -6,791 -12,827
Net GHG Emissions (negative values denote increased emissions) -0.004 -0.025
Energy consumption at sulfuric acid production
Net Change in Natural Gas Use (negative values denote increased use) 0 0
Net GHG Emissions (negative values denote increased emissions) 0.00 0.00
Oil
Net Change in Oil Use (negative values denote increased use) 3,146 5,942
Net GHG Emissions (negative values denote increased emissions) 0.05 0.31
Intermediate Results: by type of system
Allocate benefits per unit of heat output
Cost savings per unit heat output 13 13
GHG savings per unit heat output 0.07 0.07

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).

Results for Natural Gas CHP systems

Total Net GHG Emission Savings | 0.21

0.83

Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

Results for Biomass CHP systems

$352.0

10.5

$33.48

Total Net GHG Emission Savings 0.15

0.78

Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

Results for Waste Heat from Sulfuric Acid CHP systems

-$214.4

9.8

-$21.79

Total Net GHG Emission Savings 0.10

0.48

Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

Final Results 2017

Total for CHP Program (All Fuels)

-$11.1

6.2

-$1.79

2025/all

Total Net GHG Emission Savings | 0.47

2.09

Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

NOTES AND DATA FROM SOURCES
Note 1:

$126.5

26.5

$4.77

Billion BTU
MMtCO,e

Billion BTU
MMtCO,e

Billion BTU
MMtCO,e

Billion BTU
MMtCO,e

$/MMBTU
MMtCO2e/MMBTU

MMtCO,e
$million
MMtCO,e

$/tCO,e

MMtCO,e
$million
MMLCO,e
$/tCOLe

MMtCO,e
$million
MMLCO,e

$/tCO,e

Units

MMLCO,e
$million
MMtCO,e
$/1tCO,e

ACEEE June 2007. Potential for Energy Efficiency and Renewable Energy to meet Florida's Growing Energy Demands

Note 2:

http://www.floridapsc.com/utilities/electricgas/RenewableEnergy/07_11_2008_index.aspx
http://www.floridapsc.com/utilities/electricgas/RenewableEnergy/07_11_2008_Data.aspx

Florida specific power plant data are available from the Florida Public Service Commission’s (the Commission) website. The data were
submitted to the Commission by various stakeholders in response to the Commission’s data request resulting from a renewable
portfolio standard (RPS) workshop held on July 11, 2008. The purpose of the questionnaire was to provide the Commission with cost
and technical potential information of renewable energy technologies within the state of Florida. Section 366.92(3)(a) of Florida Statutes
directs the Commission 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 Commission. Completed questionnaires are available on the Commission website.
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Estimate of Mitigation Option Costs and Benefits for Florida
for the Energy Supply & Demand (ESD) Technical Work Group

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
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 Inventory and Forecast
Goals
Efficiency Improvements | 7% [ 10% |

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.

Costs of efficiency improvements ($/MWh)

Coal $54 2006%/MWh
Natural Gas $54 2006%/MWh
Petroleum $54 2006%/MWh
Nuclear $54 2006%/MWh

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.

Avoided Energy Cost

Avoided Delivered Electricity Cost $/MWh
Notes
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 $million
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Annual Annual
Calculation of Avoided Energy Benefits In 2017 In 2025 Units
Avoided Energy Costs [ 964 | 1,446 |$million

Annual
In 2025

Annual
In 2017

Calculation of GHG Emissions Reductions Units

Avoided Emissions | 8 | 9 [MMtco2
Results 2017 2025/all Units
Power Plant Efficiency
GHG Emission Savings [ 842 8.93 MMLCO,e
Net Present Value (2009-2025) -$1,540.6  [$million
Cumulative Emissions Reductions (2009-2025) 111.4 MMtCO.e
Cost-Effectiveness -$13.83 $/tCO,e

Notes and Data Sources

Note 1:
Rough estimate of repowering cost per MWh saved based on FPL Cape Canaveral and Riviera Projects
Cost and capacity data below from PSC Memorandum dated 8/7/08, Docket #080203-El, available as

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

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 plan
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
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Estimate of Mitigation Option Costs and Benefits for Florida
for the Energy Supply & Demand (ESD) Technical Work Group

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

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 .

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

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 to the "90% of qualifying landfills." Further information from
AFW Policy descriptions.

Avoided Energy Cost

Avoided Delivered Electricity Cost $/MWh
Notes
Annual Annual
Calculation of Energy Production In 2017 In 2025

Generation increases from landfill gas to electricity
Total 235 [ 554 GWh

Adjusted AFW to later start date, assume ESD-11 has faster ramp up and meets same electricity
generation levels by 2020

Annual Annual
Calculation of Costs In 2017 In 2025 Units
Costs of Landfill gas capture and generation
[ 24 [ 56 | $miltion
Annual Annual
Calculation of Avoided Energy Benefits In 2017 In 2025 Units
Avoided Energy Costs [ 16 [ 37 | $miltion

Annual
In 2025

Annual
In 2017

Calculation of GHG Emissions Reductions 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 MMCO,e
Net Present Value (2009-2025) $79.4 $million
Cumulative Emissions Reductions (2009-2025) 64.7 MMtCO,e
Cost-Effectiveness $1.23 $/tCOze
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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

Projected Retail Sales (GWh) | 270,107 | 309,104 iGWh

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 $/MWh

Source: ACEEE 2007. Potential for Energy Efficiency and Renewable Energy to Meet Florida's Growing Energy Demand

Utility Cost of Saved Energy $/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 $/MWh

From Common Factors tab.

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 Demand
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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 2015 value used

From Common Factors

Calculated Assumptions Units

Adjusted Retail Sales [ 252,980 | 263,631 | |cwn

Adjusted Retail Revenues | 0 | 0 |

Cumulative
2009-2025

Annual
In 2025

Annual
In 2017

Calculation of Energy Savings Units

Annual (cumulative) Energy Savings (GWh) [ 20575 | 48803 | 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 Level 22,368 53,055 399,771 GWh
Note: this includes 5% line loss
Residential
Commercial
Non-gov.
Gov.
Industrial

Savings as % of Projected Sales 76% | 158% | - |

Cumulative
2009-2025

Annual
In 2025

Annual
In 2017

Calculation of Costs Units

Total Cost of EE [ 617 | 1464 | 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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Cumulative
2009-2025

Annual
In 2025

Annual
In 2017

Calculation of Avoided Energy Units

Avoided Energy Costs [ -1400 | -3533 | -26,621 |$million

Cumulative
2009-2025

Annual
In 2025

Annual
In 2017

Calculation of GHG Emissions Reductions Units

Avoided Emissions | 13 | 22 | 201 [Mmtco2
Notes
Annual Annual Cumulative
REIIES In 2017 In 2025 2009-2025 Units

Scenario for this sheet:

GHG Emissions Reductions 13 22 201 MMtCO,e

PV, Gross Cost 6,062 Million $

PV, Gross Benefits -14,629 Million $

Net Present Value (2009-2025) -8,566 Million $

Cost-Effectiveness -43 $/tCO2e
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Estimate of Mitigation Option Costs and Benefits for ESD GHG Analysis

ESD-13a Enerqgy 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

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".

USE AVOIDED COSTS OF SUPPLY (1) OR RETAIL RATES (2)? [ 2 Retail

Toggle to set the base for cost effectiveness calculations - from societal (avoided costs / total resource cost) or participant (retail
cost) perspective.

Levelized Cost of Electricity Savings For Package 1 $100 $/MWh
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% fluorescent lighting replacement, programmable thermostat).

Levelized Cost of Electricity Savings For Package 2 $70.0 $/MWh

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.

Avoided Electricity Cost $/MWh

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.

Electricity Rates, residential [ 105 | $107  |$/MWh
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.

Other Data, Assumptions, Calculations 2017 2025/all Units
Existing Housing units in Florida 20087 6,200,000
Average energy consumption per existing housing unit per year 19,462 |KWhlyr

P Fairey, Florida Solar Energy Center, calculations for ACEEE 2007 report.

Estimated number of residential units that are retired per year

Assumption based on average lifespan of 30 years.

Total "Existing” Housing Units in Florida | 4,569,644 | 3,484,146 |
Calculated based on estimates above.

Energy savings per housing unit for packages of energy efficiency measures

Package 1 3,504.00 |kWh/yr
Package 2 6,497.00 |kKWh/yr
Package 1, excluding solar hot water system 1,724.00 |kWh/yr

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.

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

Placeholder assumptions, energy savings based on Package 1 excluding solar hot water system.
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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
Placeholder assumptions, energy savings based on mix of package 1 to package 2 of:
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

First-year savings--not cumulative.

Recent Actions - Implied electricity savings in exisiting housing units | o | S |GWh/yr
First-year savings--not cumulative. [NOT USED]

ESD 13a - Implied electricity savings in exisiting housing units | 968.73 | 738.61 |GWh/yr
First-year savings--not cumulative.

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 B -|million $

ESD-13a option 418.6) 938.7|million $

Annual benefits (avoided costs of electricity)

Reference case N/A N/A[million $
Recent Actions g -|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 MMtCO,e
Economic Analysis
Net Present Value (2009-2025) -$1,432.4 _ [$million
Cumulative Emissions Reductions (2009-2025) 50.4 MMtCO,e
Cost-Effectiveness -$28.39  |$/tCO.e
Summary Results for ESD-13a 2017 2025 Units
Total for ESD 13a Option
GHG Emission Savings [ 340 5.38 MMtCO,e
Net Present Value (2009-2025) -$1,432.4 _ [$million
Cumulative Emissions Reductions (2009-2025) 50.4 MMtCO.e
Cost-Effectiveness -$28.39  [$/tCOze

NOTES AND DATA FROM SOURCES
Note 1:
ACEEE June 2007. Potential for Energy Efficiency and Renewable Energy to meet Florida’s Growing Energy Demands
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Estimate of Mitigation Option Costs and Benefits for ESD GHG Analysis

ESD-14 Building Energy Codes
[Date Last Modified: 9/19/2008 A Bailie |
First Year Results Accrue
USE AVOIDED COSTS OF SUPPLY (1) OR RETAIL RATES (2)? [ 2 Retail

Toggle to set the base for cost effectiveness calculations - from societal (avoided costs / total resource cost) or participant
(retail cost) perspective.

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

Residential, based on ACEEE report. (See Note, below.) not accounting for tax credits
Commercial - same as avoided electricity cost, since energy savings based on economic potential.

Avoided Electricity Cost $/MWh
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.

Electricity Rates, residential $105 $107 $/MWh

Electricity Rates, commercial $91 $91 $/MWh
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.

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 MMtCO,e
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 MMtCO,e
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 MMtCO,e
Cost-Effectiveness -$29.92  |$tCOze
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Economic Analysis (for Electricity Savings due to Additional Effort in ESD-14)

Cost of Saved Electricity
Residential
Commericial
Savings from Avoided Electricity Generation

Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)

Cost-Effectiveness

Summary Results for ESD-14

Recent Actions Not Included in Forecast (Current/planned building code changes)

GHG Emission Savings

Net Present Value (2009-2025)

Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

Total for Additional Effort in ESD-14
GHG Emission Savings
Net Present Value (2009-2025)
Cumulative Emissions Reductions (2009-2025)
Cost-Effectiveness

NOTES AND DATA FROM SOURCES

Note on Overall Approach to Analysis

0 310 $million
0 459 $million
0 1,068 $million
-$265.2 _ |$million

9.9 MMtCO.e
-$26.75 |$/tCO,e

2017 2025 Units

8.00 15.41 MMtCO,e
-$4,082  |$million

1365 |MMtCO.e
$29.92 |$/tCO.e

0.00 4.88 MMtCO,e
-$265 $million

9.9 MMtCO.e
-$26.75 |$/tCO,e

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

Table D. Projected Cost-Effective Residential Energy Savings Potential for Florida

Economic
kwWh Saved Savings
Mew Heme Efficiency per Home per 2023 Potential (% of
Year Statewide Total Residential % icable™
(Statewide Savings Electricity Cost per 0 applicable
Average) {GWh) Potential) kWh Saved
0,
Energy Star Home (15% savings) 2,021 5,764 11% & 006 128;;
Tax Credit Eligible Home (25% savings)® 1,837 2715 5% & 003 10%
40% Savings Homeb 1,998 584 1% & 007
Total Savings (GWh) 53,054 100% $ 0.049 Sum of GWh
% Savings (% of 2023 Projected Sales) 34% Savings
 Savings are mcremental to Energy Star Homes. 9,063

® Savings are incremental to Tax Credit Eligible Homes.

* % 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

Appendix A

efficiency
improvement on 2007 number of GWh saved cost per kWh
year code kWh per home per year homes in that year saved
table above
table above and P. Fairey and

source of info HB/SB 697 calculations estimates calculation _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
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The ACEEE 2007 report also estimates 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 kWhlyear kWh/year kWh/year kWh/year  kWh/year  kWhl/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 estimates 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

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".
Assume that 'this target continues to advance by 10% every three years to meet the 100% goal by 2035

so that 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.
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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  18to 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 | question is the 0% trend for nuclear, coal, etc. construction costs. |
believe | 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, | haven’t 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: ‘kwwebb@psc.state.fl.us’

Cc: ‘MFutrell@PSC.STATE.FL.US’
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), | 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 additional new electrical generation capacity can
be provided from the MSW that is currently being directed to Class | 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
| 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 $ kwWh) (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
Processing
Waste Heat From
Sulfuric Acid
Manufacturing

$3500 to $4000
in 2008 dollars
(range only - can
vary significantly

N/A Depends on
inflation/deflation
in prices over time

10 cents/kWh in 2008 30+ years
plus CPI non-energy

140 mW of 1,000,000 mWh
potential annual average
generating generation
capacity from

unrecovered

waste heat

Draft Final Report
Appendix A
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Appendix B
Cap-and-Trade

C&T-1. Greenhouse Gas Cap-and-Trade

Policy Description

A cap-and-trade system works by setting an overall limit on emissions and either selling or
distributing, at no cost, emissions “allowances,” or permits, to regulated entities or sources.
These regulated entities must periodically surrender enough allowances to match their reported
emissions or face a penalty. In a system that freely grants allowances, those sources that are able
to reduce their emissions at a lower cost than the allowance price may do so and sell unused
allowances to those who cannot achieve reductions as cost-effectively. In a system where
allowances are initially sold, cost-effective emissions reductions reduce the number of
allowances that must be purchased. Either way, cap-and-trade creates a financial incentive for
emitters to continually seek out new emission-reducing technologies and cut their emissions as
much as possible. By creating a market for the allowances, regulated entities have the choice of
either purchasing allowances or directly reducing emissions and, as a result, resources are
directed to the most cost-effective emissions reduction investments. To achieve overall
emissions reductions over time, programs gradually lower the emissions “cap” by reducing the
total number of available allowances.

Perhaps the best known example of cap-and-trade is the U.S. Environmental Protection Agency
(EPA) program to cut sulfur dioxide (SO2) emissions from power plants. Established under the
1990 Clean Air Act Amendments, this program successfully proved the emissions trading
concept by achieving dramatic, cost-effective reductions. More recently, the trading approach
has been applied to greenhouse gas (GHG) emissions by the European Union (EU)' and
proposed by several U.S.-based initiatives including the Northeast Regional Greenhouse Gas
Initiative (RGGI),? the Western Climate Initiative (WCI),* and the Midwestern Regional
Greenhouse Gas Reduction Accord.*

On July 13, 2007, Governor Charlie Crist signed Executive Order 07-128,°> which created the
Governor’s Action Team on Energy and Climate Change (Action Team). The Action Team is

1 http://ec.europa.eu/environment/climat/emission.htm

2 http://www.rggi.org

3 http://www.westernclimateinitiative.org

4 http://midwesternaccord.org/

5 http://www.flclimatechange.us/ewebeditpro/items/O12F15075.pdf
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charged with identifying means by which Florida can fully achieve or surpass the statewide
GHG reductions specified in Executive Order 07-127.¢ These recommendations need to be
guided by an evaluation of the possible consequences to Florida’s environment, economy, and
society from global climate change. During 2007, the Action Team issued its Phase 1 Report. The
report offers broad policy guidance in key areas for consideration by the Governor and
Legislature or further consideration by the Action Team, including a market-based regulatory
approach for utility emissions.

On June 25, 2008, Governor Crist signed House Bill 7135 (HB 7135), a comprehensive energy
and economic development package aimed at reducing GHG emissions as well as encouraging
investment in alternative and renewable energy technologies. Section 65 of HB 7135 calls for the
Florida Department of Environmental Protection (DEP) to propose rules for the creation of a
cap-and-trade regulatory program to reduce GHG emissions from major emitters. This policy is
the result of the Phase 2 investigation called for in the Phase 1 report and offers pre-rulemaking
guidance to the DEP in response to the requirements of HB 7135.

There is growing expectation that Congress will require a federal cap-and-trade program,
perhaps during the next Administration. By initiating, joining, or developing a state and/or
regional cap-and-trade system in the meantime, Florida would be taking an important step
toward potentially influencing the outcome of the federal policy debate in its favor.

Policy Design

Ultimately the pollution-cutting performance of a cap-and-trade program depends largely on
how it is structured. Key design parameters are discussed separately below.

The cap-and-trade policy is designed and analyzed to work in concert with non-cap-and-trade
policies and measures. The integration of other policies serves to reduce compliance costs and
ease attainment of goals and caps. Emissions reductions, costs, and cost savings from many of
these other measures help Florida comply with the cap; they also serve as a basis for the cap-
and-trade modeling. As a result, the expected operation of the cap-and-trade program is
integrated with other policies and policy recommendations, and is not presented as a stand-
alone program.

Reduction Targets and Time Frames

Table B-1-1 shows the schedule for GHG emission reductions is pursuant to Executive Order
07-127.

¢ http://www.flclimatechange.us/ewebeditpro/items/O12F15074.pdf
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Table B-1-1. Schedule for GHG emission reductions

Year GHG Reduction Goal
2017 2000 levels

2025 1990 levels

2050 80% below 1990 levels

GHG = greenhouse gas.

Sector Coverage

The regulation of GHG emissions should be economy-wide and should commence as soon as
possible; however, a cap-and-trade program may apply only to a limited number of sectors.
Sector inclusion in the cap-and-trade program should be guided by cost-effectiveness,
administrative efficiency, overall reduction potential, experience by other jurisdictions, and
whether alternative policies are preferred. The Florida cap-and-trade program should include
the electric sector at the beginning. Rulemaking consideration should be also given to (1)
industrial stationary source emissions; (2) residential and commercial fuel use; (3)
transportation fuels; and (4) energy extraction, processing, and transportation. These sectors
may be better candidates for inclusion in a subsequent phase. The transportation and residential
and commercial fuel use sectors could also be considered through rulemaking. They have not
been included in prior cap-and-trade programs, although WCI has proposed to include them in
its program beginning in 2015. Unlike the electricity, energy extraction, and industrial sectors,
these two sectors would most likely have to be regulated upstream of the actual point of
emissions. The regulated entity in the transportation, residential, and commercial fuel use
sectors may need to be the fuel distributor or importer. Transportation and residential and
commercial fuel use should be studied further and considered for inclusion in a subsequent
phase or they may be better suited for regulation through non-cap-and-trade market
mechanisms. While these and other sectors may not be included in the cap-and-trade program
or otherwise regulated at the program start, they should be included or otherwise regulated as
soon as possible.

Other sectors may need alternative methods of regulation based on the factors listed above.
Land development, forestry, agriculture, and waste management are generally not regulated
under a cap-and-trade program due to a lack of historical emissions data, difficulty measuring
or verifying current emissions, and for other reasons. Emissions reduction projects or programs
within these sectors may, however, be well-suited to participate in an “offsets” program as
described below.

There should be a de minimis exemption below which sources within the regulated sectors
would be exempt from regulation. The threshold of the exemption could vary by sector.

Regional Programs

First and foremost, a strong national cap-and-trade program is the preferred method for
achieving substantial reductions in GHGs, and Florida should advocate for a national program.
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As the federal government deliberates on a national program, Florida should join a regional
program to advance its GHG reduction goals. Toward that end, Florida should further examine
the economics of joining a regional program, but should not join a regional program where
analysis indicates that Florida would be disadvantaged.

Initial analysis indicates that Florida would benefit from joining the Regional Greenhouse Gas
Initiative (RGGI). RGGI currently comprises 10 northeastern and Mid-Atlantic states and will
regulate emissions from fossil fuel-powered electric generation units (EGUs) with a nameplate
capacity of 25 megawatts (MW) or greater. Two 100 percent auction-based cap-and-trade
scenarios for year 2020 are simulated for Florida joining the RGGI program.” The two scenarios
correspond to hypothetical allowance prices of $7/tCOze and $1/tCOze, respectively. Preliminary
modeling indicates that Florida sources would represent slightly less than half of the total
electric generation emissions from the eleven states, and, depending on assumptions used,
would mitigate between 70 and 76 MMtCO:ze (million metric tons of carbon dioxide equivalent)
in 2020, with the balance of 75 to 80 MMtCOze accounted for by allowance purchases. Florida
RGGI sources would expect to see a cost savings of between $1.5 to about $2.0 billion dollars in
2020 by participating in the cap-and-trade program. Please note any additional savings that
might be realized from the recycling of the auction revenues by the government are not
included. Complete modeling results and analysis may be found in Annex 1 at the end of this
Appendix.

Florida should seek “observer” status with RGGI as soon as possible to examine the program in
greater detail, closely monitor progress and prepare for membership if it is desired.

Initial analysis indicates that Florida may benefit from joining the cap-and-trade portion of the
Western Climate Initiative (WCI). Further study would be necessary to determine whether
participation in the other planned WCI programs (for example, regional low-carbon fuel
standard and renewable portfolio standard) would benefit Florida. WCI is currently comprised
of seven U.S. states and four Canadian provinces; its proposed cap-and-trade program will
cover emissions from multiple sectors representing approximately 90 percent of total regional
emissions. WCI just released its design recommendations on September 23, 2008. Analysis is
based on the WCI proposed program design. The cap-and-trade simulation for Florida joining
WCI covers a much broader range of emission sources than the RGGI simulation (basically all
the sectors except the agriculture, forestry, and waste management sectors). The analysis results
indicate that Florida would be a permit seller in the market. Florida WCI sources would expect
to see a cost savings of $191 million in 2020 by participating in the cap-and-trade program as
opposed to achieving the same reductions without it. Florida sources would be expected to
mitigate 18.46 MMtCQO2e more than required to meet targets due to the relatively low cost of
mitigation and the opportunity to sell allowances to other WCI Partner sources. Complete

” A 100 percent auction is assumed due to limitations in the model resulting from RGGI’s low cost mitigation
opportunities (see Annex 1 to Appendix B). As a policy matter, the Action Team is neither recommending nor
assuming that Florida will use 100 percent auctions as a means of initially distributing allowances.
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modeling results and analysis may be found in Annex 2 at the end of this Appendix. Because
WClI is scheduled to begin on January 1, 2012, at the earliest, there is ample opportunity to
conduct further economic analysis and observe the early operation of WCI.

Florida should seek “observer” status with WCI as soon as possible to examine the program in
greater detail, closely monitor progress, and prepare for membership if it is desired.

These two regional programs may not be mutually exclusive. Florida should explore the
economics and potential obstacles, complications, and benefits associated with joining both.

Six Midwestern states and Manitoba are currently engaged in discussions toward the
development of a third regional cap-and-trade program. Recently organized, the group expects
to release a draft program design this November. Given the newness of the Midwestern effort,
the Action Team has been unable to evaluate whether Florida might benefit from participation
or membership. Florida should continue to monitor the progress of this program and
investigate the advisability of affiliation or membership as the Midwestern program develops.

At the same time, Florida should reach out to the other Southern states in the hope of
collaborating with its neighbors to (1) jointly influence the development of a national cap-and-
trade program, (2) explore the potential for multiple Southern states joining one or more
regional programs, (3) help address “leakage” issues, and (4) explore the creation of a Southern
regional climate initiative to reduce GHG emissions, stimulate the development of renewable
energy sources, reduce dependence on imported fuels, and stimulate the creation of industries
specializing in energy efficiency, renewable energy, and carbon mitigation technologies.

Finally, it is strongly recommended that Florida should not pursue a one-state cap-and-trade
program.

Caps and Goals

Florida’s GHG reduction cap-and-trade program should be designed to achieve the emission
reduction goals set forth in Executive Order 07-127. However, as directed in that Executive
Order and the recently enacted HB 7135, Florida should evaluate the conditions under which
the state could cost-effectively link its trading system to the systems of other states, or regions,
such as the RGGI.

If Florida joins a regional climate initiative, it should accept the regional goal as long as it is
consistent with the state’s GHG reduction goals. Current modeling indicates that RGGI should
bring Florida’s electric sector emissions to the state goal; however, if it does not, additional
policies and measures would be required to reduce GHG emissions to meet the state goal.

Flexibility and Cost Containment Mechanisms

The mechanisms described below contain a brief description followed by the policy
recommendation.
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e Offsets—Regulated sources can comply with the cap-and-trade program in three ways; they
can reduce emissions directly, they can acquire and surrender allowances sufficient to cover
their emissions, or they can invest in qualifying offset projects and surrender offset credits.
Offset projects are undertaken voluntarily and generate revenue for the project owner
through the sale of offset credits, which are equivalent to government-issued allowances.
Emission reductions from regulated sources are therefore not eligible as offset projects;
otherwise these reductions would be double-counted, once for the benefit of the regulated
source under the cap, and again for the benefit of the offset purchaser. To ensure the
integrity of the emissions cap, offset projects reduce emissions or sequester carbon from
uncapped, out-of-sector projects that are recognized by the program as qualifying for
allowance credit. In most cases, any emissions included under any cap-and-trade programs’
cap cannot be reduced and also qualify as an offset credit under any other cap-and-trade
program. Offsets provide an incentive for low-cost investments in uncapped emission
reductions as an alternative to higher-cost, in-sector reductions or allowance purchases.

Recommendation: The cap-and-trade program should allow offsets without limits; however, the offset
program must ensure rigorous quality standards.

e Safety Valve— A safety valve is a program feature designed to limit or moderate the cost of
allowances for the purpose of ensuring that the program will not have an unacceptable
impact on consumer costs. Safety valves can be as direct and conceptually simple as an
allowance price cap or as complex and indirect as the RGGI'’s stepped expansion of offset
opportunities triggered by allowance prices®. The safety valve can be used in conjunction
with other tools to mitigate price volatility (such as banking and borrowing). It should be
noted that hitting the safety valve price cap would effectively convert the cap-and-trade
program into a carbon tax at that price.

Recommendation: The cap-and-trade program needs appropriate allowance price containment
mechanisms, especially in the early years. Further study is needed before the specific mechanisms can
be recommended.

e Banking—Banking allows permit holders to withhold unneeded allowances from the
market, or from surrender-for-emissions compliance, without expiration. A banked
allowance may be used in any compliance period beyond the issuance period without
penalty. Banking is seen as a means of mitigating market volatility by allowing holders to
hold onto allowances (thereby mitigating supply) when prices are low, and to use or sell
them (thereby mitigating demand) when prices are high.

Recommendation: The cap-and-trade program should allow unlimited banking.

e Borrowing—Borrowing of allowances permits emitters to release excess tons of GHGs in the
current compliance period in return for greater reductions in a future compliance period.

8 The Western Climate Initiative employs banking, offsets and three-year compliance periods to mitigate allowance
prices but does not have a safety valve.
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Recommendation: Borrowing is an important cost containment mechanism and should be allowed,
but agreement was not reached on what conditions (for example, Warner-Lieberman—type limits by
emitter, time limits, or interest) should be imposed.

Allowance Distribution

One of the most difficult issues confronting cap-and-trade program designers is how the
allowances are initially introduced to the market. The two principal methods are free allocation
and auction sale. Free allocation is the method used in the EPA SO:trading program and was
widely used in the first two phases of the EU Emissions Trading Scheme (ETS) program. RGGI
will auction nearly 100 percent of their allowances and the EU is gradually moving in the
direction of greater reliance on auctions. WClI is still deliberating on the issue, although it is
likely that a decision on how best to distribute allowances will ultimately rest with participating
jurisdictions.

Under a free allocation system, jurisdictions distribute allowances free of charge to regulated
entities according to a formula based upon historical emissions, benchmarked emissions (the
expected emissions per unit output for a facility with a preferred technological configuration),
or on some other basis. Free allocation systems may include equity features such as a “reserve”
for new market entrants to avoid creating a competitive disadvantage. The formula that
determines the number of allowances allocated to each source can be challenging to create.
Historical emissions are a common approach, but issues such as selecting the time period to use
as a basis and various equity adjustments can be difficult to determine. Benchmarking is
straightforward in principle but very difficult to achieve in practice.

Under an auction system, allowances are presented to the market by sale at auction. Regulated
entities are therefore required to purchase allowances. Revenues are collected by the issuing
jurisdiction. Auctioning allowances resolves the “allocation basis” and many equity issues
arising from the free allocation method but presents a new set of challenges, including the
additional cost imposed on regulated entities and consumers. Emitters in some sectors are able
to pass these costs onto their customers, but others are not. The cost passed along to the
consumer may be a public policy concern and, in cases where competitive pressure prevents
this, the economic impact on the emitter might be a concern. However, these concerns can be
addressed by designing the program to be revenue neutral and returning the allowance value
from the auction to consumers directly, or through programs implemented for their benefit. In
addition, there is the question of what the issuing jurisdiction will do with the auction revenues.

There is also a concern for windfall profits resulting from free allocation, as happened in some
instances in the EU. This can be an issue when the emitter is not price regulated but is free to
pass the cost along to customers, as is the case among generators in most of the RGGI states. In
states where generators are price regulated, such as Florida, the value of the freely allocated
allowance can be directed to the benefit of the ratepayer through rate setting.
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Free allocation and auctioning are not mutually exclusive. Programs can distribute some
percentage of allowances using one method and the balance with the other. Programs may
change the ratio of free allocation/auction distribution over time. Programs may distribute
allowances to different regulated sectors using different methods or a different mix of methods.
Programs may even distribute allowances differently among different classes of sources within
a sector (for example, municipal utilities, co-ops, and investor- owned utilities).

The Action Team was unable to reach a consensus recommendation on the central issue of
initial Allowance Distribution method. By a 13-5 super majority, the Action Team recommends
that strong consideration be given to auctioning a substantial amount of allowances. The Action
Team recognizes that as RGGI and WCI evolve additional information will become available to
DEP and the Legislature to better evaluate the use of auctions at the beginning of the cap-and-
trade program and over time.

Those opposed to this recommendation expressed concern that there has been no Florida-
specific analysis of the relative cost to the consumer for allowance distribution by auction or
free-of-charge allocation. Without such information, they argue, any recommendation stating a
preference would be premature. Other concerns include whether requiring some industries to
pay for allowances would put them at a competitive disadvantage. Others were concerned that
there was no assurance that revenues from the sale of allowances would be used by the state for
related purposes such as those stated below.

Those who supported auctioning pointed out that presentations from representatives of RGGI
and the European Union Emissions Trading System (EU ETS) had recommended the use of
auctioning. Others stated that the revenues generated by the auctions would be needed to
finance other key policies and measures proposed by the Action Team. At least one member
observed that given the differences among electric utilities there would be no fair way to
allocate allowances between them. It was observed that the formula would likely be the subject
of heavy lobbying in the Legislature, and that if allowances were distributed on the basis of
historical emissions, customers of utilities with historically higher electric rates and cleaner
generation would be disadvantaged, and those with lower rates and higher emissions would be
advantaged. Supporters of the position expressed the belief that auctioning is the most fair
distribution method.

By unanimous consent the Action Team offers the following general recommendations which
could guide future policy makers in answering the question of allowance distribution.

Any allowance distribution system would need to be periodically evaluated to determine
whether it is working properly and serving the program goals.

The cap-and-trade program should strive to be revenue-neutral to consumers as much as
possible. There are five broad purposes to which allowance value (either the allowances
themselves or proceeds from their sale) should be applied. These are not in any priority order:
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e Promote energy efficiency investments,

e Mitigate impacts on ratepayers and consumers with particular attention to low-income
consumers,

e Accelerate the development and use of emissions mitigation technologies, including
renewable or zero-carbon technologies,

e Mitigate impacts of climate change (for example, fund adaptation strategies), and

e Protect regulated emitters from competitive disadvantage.

There are a number of other important uses of allowance value which should also be
considered, such as stimulating or rewarding investment in carbon emissions abatement
technologies, funding program administration, and protecting regulated emitters from
economic disadvantage. One member felt strongly that all allowance value should be used to
mitigate the program’s impact on ratepayers and consumers.

It is the Action Team’s strong recommendation that if any revenues are generated from the sale of
allowances they should never be used to supplement general revenues to the State of Florida.

Reporting

The cap-and-trade reporting system should be consistent with any national requirement. Every
effort should be made to ensure that regulated entities are required to complete only one report
for both state and national efforts. The reporting system should be as broad as possible; a de
minimis limit may be needed, given administrative and cost concerns.

Mandatory reporting of GHG emissions is now legislatively required at both the state and
federal levels. Adoption of reporting rules and collection of emissions data should proceed as
quickly as possible in advance of the cap-and-trade program to verify the data from sources and
sectors where the historical lack of such requirements injects a significant level of uncertainty
into historical emissions estimates and future projections.

Leakage

Leakage occurs when, in response to program incentives, utilities choose to either increase out-
of-region fossil-based power purchases or investors choose to construct new generation units in
unregulated border jurisdictions. In either case, both the environmental benefits and in-state
investment are lost. It is noted that in a national program, leakage is not an issue. Leakage can
be addressed through careful design of the point-of-regulation, as in the First Jurisdiction
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Deliverer (FJD) plan in WCI. FJD requires compliance from any generator within the region
plus any entity that imports fossil-based power from outside the WCI region.’

Historically, between 1990 and 2005, electricity imports have contributed between 9 percent and
16 percent of total electricity consumption in Florida. Accordingly, it is critical that the cap-and-
trade program baseline include these out-of-state sources and their changes over time to
accurately define the reduction requirements under the current generation mix.

The Action Team believes leakage is a potentially serious concern. Based on the initial analysis,
projected 2020 business-as-usual GHG emissions from electricity imports represent
approximately 10 percent of total electricity emissions, or 19.2 million metric tons of carbon
dioxide equivalent (MMtCO:ze). This amount is equal to about one-third of the total electric
utility sector emissions reductions required by 2020 to meet the Governor’s GHG reduction
goals. Further, electricity imports and their associated GHG emissions would be expected to
increase if Florida’s electricity generation sector was subject to a carbon cap and generation in
adjacent states was not subject to a similar requirement.

The Action Team recommends that leakage must be addressed by any cap-and-trade program
or by Florida through other means if a regional cap-and-trade program does not do so.

Trial Period

The first recommendations under regional programs are that there should be a strong federal
cap-and-trade program and that Florida should be an advocate for national action. It is
recommended that a new national program should incorporate a trial period to facilitate the
transition, verify data, and sort out administrative and other details. The trial period should
afford greater flexibility to the regulated community than would be otherwise allowed, but it
should nonetheless impose enforceable, binding compliance obligations on regulated sources.

The second recommendation under regional programs is that Florida should join the RGGI, the
WCI, or both. The issue of a trial period in these cases is a matter of regional agreement. Florida
should support the trial period requirements (or lack of them) of any regional program it might
seek to join.

Federal Program

As stated under regional programs, a strong national cap-and-trade program is preferred over a
regional approach. However, for the purpose of initiating GHG emissions reductions sooner
than would be possible by waiting for federal action, the recommendation is to join one or more
regional programs. By having Florida join a regional program now, the state can influence the
design and development of regional rules that will likely influence a national program design.

° The Regional Greenhouse Gas Initiative does not address the issue of Leakage within the program design. RGGI
recognizes the issue and will monitor inter-regional contracts and purchases to assess whether Leakage is occurring.
RGGI has indicated that if leakage proves to be a serious issue, action will be taken to address it.
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Joining a regional program will prepare Florida’s regulated sources for the requirements and
opportunities presented by a national program.

As noted under Reporting, the early success of any program depends in large part on the
quality and reliability of emissions data. Florida and federal reporting requirements should be
harmonized to minimize the burden on reporting entities.

Assuming a federal program is enacted subsequent to Florida’s participation in one or more
regional programs, it is not the intention that the two programs—regional and federal —would
impose separate and overlapping requirements on regulated sources. Instead, there should be a
planned transition from the regional to the national program allowing for the integration of the
regional program into the national one, including data transfer, full recognition of allowance
value and offsets, and recognition of emissions reductions and compliance schemes.

Implementation Mechanisms

As stated above, these recommendations should be reviewed by the DEP and used as a basis for
drafting proposed rules in response to the requirements of the HB 7135. Through the
rulemaking process, additional program modeling and economic analysis should be performed
to more precisely ascertain costs to regulated entities and consumers, as well as economic
benefits from reduced consumption of fossil fuel and other co-benefits. Pursuant to HB 7135,
rulemaking should be completed by the end of 2009, and proposed rules should be presented to
the Legislature for ratification in 2010.

The recommendation that Florida become an observer to both the RGGI and WCI regional cap-
and-trade programs will provide the state with direct access to the ongoing development and
implementation of these programs. This will not only provide better information for assessing
whether Florida should join one or both programs, it will also afford Florida the benefit of
access to their knowledge and experience as the state begins to develop its own rules.

Related Policies/Programs in Place

All GHG mitigation policies and measures within capped sectors have the potential to affect
cap-and-trade program costs and benefits. Related programs include RGGI, WCI, and the
Midwestern Regional Greenhouse Gas Reduction Accord created by the Midwestern Governors
Association (MGA).

Type(s) of GHG Reductions

This may depend upon the sectors included and the program design. At a minimum, carbon
dioxide (CO2) will be reduced. However, a multi-sector program, especially one including
industrial emissions, could reduce emissions of all six major GHGs.

Estimated GHG Reductions and Costs or Cost Savings

The model scenarios for Florida joining RGGI include:
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* Florida State Goal Scenario
0 Auction price equal to $7/tCOze case
0 Auction price equal to $1/tCOze case
* Florida with RGGI Goal Scenario
0 Auction price equal to $7/tCOze case
0 Auction price equal to $1/tCOze case

The model scenarios for Florida joining WCI include;

=  Ten WCI Partners Scenario
=  Florida with the Ten WCI Partners Scenario

The simulation results given below are intended to provide basic insight to the economic
implications of a cap-and-trade system. They are based on the best available data at the time of
the writing of this report. The accuracy of the simulations will be enhanced as more primary
data become available. Specifically, the most valuable data additions would provide
information on GHG reduction capability and cost for mitigation/sequestration options in RGGI
states, and in WCI states for which primary data are not available at this time.

Table B-1-2 presents the cap-and-trade simulation results of Florida joining RGGI and Florida
joining WCI. Please see the detailed simulation results table and summary of the analysis
findings in Annex 1.

Table B-1-2.
GHG Reductions Net Cost-
. (MMtCO2e) Present |Effective-
Policy Policy Option Value ness Level of
olic y Op Total Support

2009-2025 | (2020)
2015 | 2020 2025 | 2009-

Florida Joining RGGI C&T

— Auction price equal to 75.99 -$19.95
$7/tCO2e case

C&T-1 Florida Joining RGGI C&T
— Auction price equal to 70.62 -$28.09
$1/tCO2e case
Florida Joining WCI C&T 147.60 -$5.70

GHG = greenhouse gas; MMtCO:ze = million metric tons of carbon dioxide equivalent; $/tCOze = dollars per metric ton
of carbon dioxide equivalent.

In the auction-based cap-and-trade analysis for Year 2020, at a hypothetical allowance price of
$7/tCOze, Florida would choose to reduce around 50 percent of its total emissions from the
power sector (or 75.99 MMtCO:ze) by the in-state mitigation options (either through supply-side
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or demand-side options). Florida would purchase the allowances for the remaining emissions
from the auctioneer at the price of $7/tCOze. The total net cost for Florida is -$1.52 billion, which
is the sum of -$2.04 billion mitigation cost and $0.52 billion auction cost. The cost-effectiveness
with respect to the emission reductions of Florida (dividing the total net cost by the total
emission reductions by the state) is -$19.95/tCOze. In the $1 allowance price scenario, Florida
would reduce 46.7 percent emissions (or 70.62 MMtCO:ze) by the in-state mitigation options, and
buy the allowances from the auctioneer for any additional emissions. The total net cost for
Florida in this scenario is -$1.98 billion, which is the sum of -$2.06 billion mitigation cost and
$0.08 billion auction cost. The corresponding cost-effectiveness is -$28.09/tCO:ze.

In the cap-and-trade analysis of Florida joining the 10 WCI partners in 2020, Florida is the
biggest permit seller in the market because the state has many cost-saving mitigation options
(e.g., improvements in energy efficiency, RPS, etc.), thus has a relatively flatter cost curve than
the WCI average level. The permit price in the market is $65.55/tCOze. Florida would mitigate
38 percent of the total emissions (or 147.60 MMtCOze) from the capped sectors and sell 18.46
MMtCOze permits to WCI. Washington and California are the biggest permit buyers. Please
note the equilibrium permit price is the price of the last permit sold, which is also equal to the
price of the last ton of COze mitigated (its marginal mitigation cost). It is the same for each
state/province for a given case. The average mitigation cost per unit of CO:z equivalent (or the
cost-effectiveness) in the simulation differs for each state/province. For Florida, it is -
$5.70/tCOze. Compared with the pre-trading condition, Florida can save $191 million in 2020 by
joining WCI, a cost saving of around 10.26 percent.

Data Sources

Marginal cost curves for states and provinces are developed directly (1) on the basis of
assessment of state-level actions developed through state planning processes in Connecticut,
Maryland, Maine, New York, Vermont, Rhode Island, Arizona, California, Montana, New
Mexico, Washington, and Florida (developed on the basis of mitigation costs of individual
policy options presented in Center for Climate Strategies [CCS] reports or other assessments of
the respective state climate change action plans); or (2) by approximation methods for other
states/provinces based on cost curves of one of their adjacent states with actual data.

Emission projections data for WCI states/provinces come from the Task 0 database established
and maintained by CCS (based on the inventory and forecast studies of respective states and
provinces). The emission projections data for RGGI states come from the “Reference Case”
document on the RGGI website.

Quantification Methods

The modeling of various cap-and-trade scenarios used a nonlinear programming model of
emission allowance trading. This model is based on the well-established principles of the ability

10 Because of the limitation of time and resources, we have not included Ontario, the newly partner of WCI in the
simulations at the time we write this report.
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of unrestricted permit trading to achieve a cost-effective allocation of resources in the presence
of externalities."! The model requires equalization of the marginal cost of all trading participants
with the equilibrium permit price. This ensures minimization of total net compliance costs for
each state and minimization of total abatement costs for the cap-and-trade program as a
whole.!?

In the auction case, there would be no trading among states. According to the basic rationale
for permit trading, in equilibrium, each state would choose to mitigate emissions as long as its
marginal abatement cost is lower than or equal to the price of allowances, and purchase any
remaining allowance (the difference between the state’s BAU level and the amount mitigated by
autarkic actions) from the auctioneer.

Please see Annex 2 for the detailed summary of the modeling of the cap-and-trade program and
the key assumptions adopted in the analysis.

Key Uncertainties

A number of design variables (including the reduction targets, sectoral coverage, allocation
methods, flexibility mechanisms, and level of complementary measures) can affect the
simulation results, such as permit prices, in-state mitigation volume, trading volume, and cost
savings from joining the cap-and-trade program.

Additional Benefits and Costs

As noted above, the cap-and-trade analysis considers the price paid by those purchasing
allowances at auction as a cost in the program. The analysis does not consider any benefits or
value derived from the use of those revenues by the state for the purposes recommended in the
Allowance Distribution section or any other use.

Feasibility Issues

As noted in the discussion.

1 See, for example, T. Tietenberg (2007), “Tradable Permits in Principle and Practice,” Moving to Markets: Lessons from
Twenty Years of Experience. in J. Freeman and C. Kolstad (eds). New York: Oxford University Press.

12 See, for example, B. Stevens and A. Rose (2002), “A dynamic analysis of the marketable permits approach to global
warming policy: A comparison of spatial and temporal flexibility,” Journal of Environmental Economics & Management
44(1):45-69; A. Rose, T. Peterson, and Z. Zhang (2006), “Regional Carbon Dioxide Permit Trading in the United
States: Coalition Choices for Pennsylvania,” Penn State Environmental Law Review 14(2):203-229.
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Status of Group Approval
Approved.
Level of Group Support

The cap-and-trade policy recommendations were passed without objection by the Action Team,
however separate votes were taken on several specific policies and in two cases there were
votes cast in opposition. A sub-recommendation under Allowance Distribution was supported
by 13 members present and opposed by five, as noted above. The Action Team also chose to
delete a proposed recommendation pertaining to a grace period for fossil-fuel fired power
plants scheduled for retirement near the start of the program. One member voted against the
removal of this recommendation.

Barriers to Consensus

As noted under Allowance Distribution.
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Annex 1. Cap-and-Trade Simulation Results

Analysis of cap-and-trade among Power Sectors of RGGI States and Florida in 2020

This study is based on the use of a Non-linear Programming (NLP) Model capable of analyzing
various environmental policy instruments, including cap-and-trade, carbon taxes, and
regulations, under a variety of conditions. For cap-and-trade, for example, potential policy
refinements include: free granting vs. auctioning, upper limits on permit prices, offsets,
banking, etc.

We first simulated a cap-and-trade system for RGGI states plus Florida with free granting of
allowances. Because of the extensive availability of low-cost mitigation options, the supply of
allowances would exceed the demand at all positive allowance prices. Supply and demand
would only be equal at a negative price, which would never prevail in a real world situation;
hence allowance trading would not take place.

In usual cap-and-trade cases, where the equilibrium point corresponds to a positive allowance
price, auction and free granting would reach the same cost-effectiveness level, for example, the
auction price would be at the same level as the equilibrium price in the allowance trading
market, and the individual and total CO: reductions achieved by the partner states in these two
allocation cases would be the same, with the overall emission reduction target of the region
being met. The only difference between these two allocation cases would be that the auction can
generate revenues to the state government, which in turn can be recycled to fund research and
development in clean energy technologies, end-use energy efficiencies, etc., and thus lower the
impacts to the electricity ratepayers.

Similar to the free granting case, in a 100 percent auction-based cap-and-trade program, the
total mitigation undertaken by the 10 RGGI states plus Florida would exceed the overall cap at
all positive allowance prices.

Therefore, in this report we analyze two scenarios with hypothetical positive allowance price
levels and evaluate the mitigation and allowance purchase choices of the states in a 100 percent
auction-based cap-and-trade. This is consistent with the current operation of RGGI, which calls
for most permits to be auctioned.

According to the initial RGGI allowance allocation, Maryland, Maine, New Hampshire,
Vermont, and Rhode Island do not have any GHG mitigation obligations, since the allocated
allowances to these states (see Column 3 of Table 1) exceed their 2020 BAU emission levels (see
Column 2 of Table 1). For the remaining five RGGI states and Florida, which have binding
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mitigation goals, the reduction target (percent) is computed in Column 4 of Table B-1-1. Please
note that the 2020 cap for Florida is computed by interpolating the state’s 2017 goal (to return to
2000 levels) and 2025 goal (to return to 1990 levels).

Table B-1-1. RGGI States and Florida 2020 Emission Projections and Caps

2020 BAU Emissions Cap/Budget Reduction | Allowance beyond | Reduction Target
(MMtCO,e) (MMtCO,e) Target (%) | BAU (MMtCO,e) (MMtCO,e)
CT 13.26 9.09 31.45% 0.00 4.17
DE 11.07 6.43 41.94% 0.00 4.65
MD 31.79 31.88 0.00% 0.09 -0.09
ME 1.90 5.06 0.00% 3.15 -3.15
NH 4.93 7.33 0.00% 2.40 -2.40
NJ 23.40 19.46 16.86% 0.00 3.95
NY 56.11 54.66 2.58% 0.00 1.45
VT 0.03 1.04 0.00% 1.01 -1.01
MA 24.97 22.66 9.26% 0.00 2.31
RI 1.78 2.26 0.00% 0.48 -0.48
FL 151.29 109.97 27.31% 0.00 41.32
Total 320.55 269.83 15.82% 7.13 50.71

* The shaded states, MD, ME, NH, VT, and RI, have allocated allowances higher than their projected 2020 BAU
emission levels according to the RGGI States allowances allocation table.

Sources: 1. RGGI States GHG Caps by Year from 2009 to 2018 are provided by Jeff Wennberg from CCS. Numbers
for year 2019 and year 2020 are estimated by extrapolating 2014 to 2018 numbers.

2. RGGI states 2020 BAU emission projections are obtained from RGGI website http://www.rggi.org/documents.htm,
the Reference Case projections. The 2020 values are computed by interpolating 2018 and 2021 projections.

3. The 2020 cap of Florida is computed by interpolating the state’s 2017 goal (to return to 2000 levels) and 2025 goal
(to return to 1990 levels). The 2020 BAU emission from the power sector (production-based) is from the draft Florida
Inventory and Forecast report by CCS. http://www.flclimatechange.us/Inventory_Forecast_Report.cfm.

In the auction case, we assume the 2020 emission caps for Connecticut, Delaware, New Jersey,
New York, Massachusetts, and Florida are the same as shown in Table B-1-1. For Maryland,
Maine, New Hampshire, Vermont, and Rhode Island which have excess allowances in the free
granting case, we assume their caps in the auction case would equal the state BAU 2020
emission levels (for example, there is no reason to purchase any excess allowances at auction).
Table B-1-2 shows the revised Table 1 for the auction case.
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In the auction case, there would be no trading among states. According to the basic rationale
for permit trading, in equilibrium, each state would choose to mitigate emissions as long as its
marginal abatement cost is lower than or equal to the price of allowances, and purchase any
remaining allowance (the difference between the state’s BAU level and the amount mitigated by
autarkic actions) from the auctioneer.

Table B-1-2. RGGI States and Florida 2020 Emission Projections and Caps (in Auction
Case)

2020 BAU Emissions Cap/Budget Reduction | Allowance beyond | Reduction Target
(MMtCO2e) (MMtCO2¢) Target (%) | BAU (MMtCO2e) (MMtCO2e)
CT 13.26 9.09 31.45% 0.00 4.17
DE 11.07 6.43 41.94% 0.00 4.65
MD 31.79 31.79 0.00% 0.00 0.00
ME 1.90 1.90 0.00% 0.00 0.00
NH 4.93 4.93 0.00% 0.00 0.00
NJ 23.40 19.46 16.86% 0.00 3.95
NY 56.11 54.66 2.58% 0.00 1.45
VT 0.03 0.03 0.00% 0.00 0.00
MA 24.97 22.66 9.26% 0.00 2.31
RI 1.78 1.78 0.00% 0.00 0.00
FL 151.29 109.97 27.31% 0.00 41.32
Total 320.55 262.70 18.05% 0.00 57.85

Next, we analyze a 100 percent auction-based cap-and-trade case with a hypothetical allowance
price at $7/tCOze. Table B-1-3 (Column 4) presents the amount of emissions that can be reduced
by each state’s autarkic (own) mitigation actions associated with a marginal cost of $7/tCOze
(these are computed based on the states” marginal abatement cost curves shown in Figure 1).
The simulation results of the auction case with an allowance price equal to $7/tCOze are
presented in Table B-1-4. A second simulation with the auction price assumed to be at $1/tCOze
is presented in Table B-1-5.

In the auction case, each state would utilize all its mitigation potential with marginal cost less
than $7/tCOze before purchasing allowances from the auctioneer, because it would be cheaper
for them to reduce emissions than to buy allowances from the auctioneer at seven dollars. As a
result, the total emission reductions achieved by the 11 states in this case are 117.81 MMtCO:s.
As indicated before, the sum of the mitigations undertaken by the states would exceed the
mitigation needed to achieve the cap of the 11 states as a whole at all positive allowance prices.
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The total cap of the 11 states is 262.70 MMtCOze in 2020, or 18.05 percent below the BAU
emissions of 320.55 MMtCO2e. The total emission reductions in the $7/tCO2e case are 36.75
percent below BAU, 18.71 percent more than the cap requires. Comparing the numbers in the
second column and the fourth column of Table B-1-3, we can see that Connecticut and New
Jersey will reduce fewer emissions than the state emissions budget requires. The other nine
states would mitigate more than their budgets require. Cumulatively, the 11 states would
mitigate emissions 59.96 MMtCQO2e more than the total cap indicates. The basic rationale is that
it is cheaper to mitigate than to buy an auctioned permit for a broad range of emission levels.

As shown in Table B-1-4, because of the availability of large cost saving mitigation potentials,
mitigation cost for all the 11 states are negative. The auction cost is computed by multiplying
the amount of allowances the state buys from the auctioneer by the allowance price. The total
net cost of a state is the sum of its mitigation cost and the auction cost. Most states have
negative total net cost, which indicates overall cost savings from joining the auction-based cap-
and-trade program. The total cost savings for Florida in the $7/tCOze auction price case are $1.5
billion.

Comparing the two auction cases with auction prices at seven dollars and one dollar, the
amount the states choose to reduce by mitigation options (117.81 MMtCOzvs. 110.60 MMtCO,
respectively) and the amount to be bought from the auctioneer (202.74 MMtCO: vs. 209.95
MMLtCOy, respectively) differ slightly. However, the results show that when the allowance price
is lower, the states would choose to reduce fewer emissions on their own and purchase more
allowances from the auctioneer. The biggest difference between these two cases is the total
auction cost. This is due primarily to the difference of the two auction price levels. In addition,
Delaware shifts to the list of states that mitigate less than their budget requires. Cumulatively,
the 11 states would mitigate emissions 16.46 percent or 52.75 MMtCOze more than the total cap
indicates.

The recycling or use of the auction revenues by the government is not evaluated in this study;
therefore the price paid for allowances purchased at auction is treated simply as a cost.

Table B-1-3. Mitigation Potential Associated with MC=$7/tCO2e

Reduction In-state Reduction In-state Reduction
Target Potential with MC<=$7 | Potential with MC<=

(MMtCO2) (%) $7 (MMtCO2)
CT 4.17 5.78% 0.77
DE 4.65 44.17% 4.89
MD 0.00 53.34% 16.96
ME 0.00 39.92% 0.76
NH 0.00 6.78% 0.33
NJ 3.95 8.49% 1.99
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NY 1.45 5.44% 3.05

VT 0.00 100.00% 0.03

MA 2.31 47.72% 11.92
RI 0.00 62.95% 1.12

FL 41.32 50.23% 75.99
Total 57.85 36.75% 117.81

Table B-1-4. Simulation Results of an Auction Case among RGGI States and Florida (with

assumed auction price at $7/tCO,)

Tota}l E_SAU 2_02_0 Emission Reduction . | Mmitigation Emission Auction
E_mlssmns Emissions | Undertaken by the State Cost Allowances Cost Net_ C_ost
State in 2020 Cap/Budget (percent o - Bought from - (million
(million (million from (million |~ (million Auctioneer | (MO 1 1 jarg)©

tCO2e) tCO2e) BAU) tCOz) | dollars) | ijion tcoze)y | doMars)
CT 13.26 9.09 5.78 0.77 -49.64 12.50 87.47 37.83
DE 11.07 6.43 44.17 4.89 -164.01 6.18 43.28 -120.73
MD 31.79 31.79 53.34 16.96 -617.74 14.83 103.83 -513.91
ME 1.90 1.90 39.92 0.76 -41.36 1.14 8.00 -33.36
NH 4.93 4.93 6.78 0.33 -25.67 4.59 32.16 6.48
NJ 23.40 19.46 8.49 1.99 -313.93 21.42 149.92 -164.01
NY 56.11 54.66 5.44 3.05 -573.12 53.06 371.43 -201.69
VT 0.03 0.03 100.00 0.03 -2.34 0.00 0.00 -2.34
MA 24.97 22.66 47.72 11.92 -692.28 13.06 91.40 -600.88
RI 1.78 1.78 62.95 1.12 -61.32 0.66 4.61 -56.71
FL 151.29 109.97 50.23 75.99 | -2,043.35 75.30 527.08 | -1,516.27
Total 320.55 262.70 36.75 117.81 | -4,584.78 202.74 | 1,419.17 | -3,165.61

2 In equilibrium, each state will choose to mitigate to the level at which its marginal abatement cost equals the auction

price.

> We assume the auction price is $7/tCOze in this case.
¢ Sum of Mitigation Cost and Auction Cost.

Table B-1-5. Simulation Results of an Auction Case among RGGI States and Florida (with
assumed auction price at $1/tCO.e)
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Emission Reduction Emission

E:]‘?ISSE;Q]LSJ Emziggi(())ns Undertaken by the State® | Mitigation | Allowances Auction Net Cost

State in 2020 Cap/Budget . C_ogt Bought from C.OS.t (million

(million |~ (million | _ (Percent | - (million Ej’g;::;r‘;r)‘ gt é’g‘l'l';;‘s))rl dollars)®

tCO2e) tcoze) | from BAU) 2€) c02e)
CT 13.26 9.09 5.54 0.73 -49.77 12.53 12.53 -37.24
DE 11.07 6.43 41.46 4,59 -165.20 6.48 6.48 -158.72
MD 31.79 31.79 50.49 16.05 -621.34 15.74 15.74 -605.60
ME 1.90 1.90 38.28 0.73 -41.49 1.17 1.17 -40.31
NH 493 4.93 6.54 0.32 -25.72 461 461 -21.11
NJ 23.40 19.46 8.34 1.95 -314.07 21.45 21.45 -292.62
NY 56.11 54.66 5.35 3.00 -573.31 53.11 53.11 -520.20
VT 0.03 0.03 100.00 0.03 -2.34 0.00 0.00 -2.34
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MA 24.97 22.66
RI 1.78 1.78
FL 151.29 109.97
Total 320.55 262.70

45.96
60.81
46.68

34.50

11.48
1.08
70.62

110.60

-694.03
-61.47
-2,064.65

-4,613.38

13.50 13.50 -680.54
0.70 0.70 -60.78
80.67 80.67 -1,983.98

209.95 209.95 -4,403.44

2 In equilibrium, each state will choose to mitigate to the level at which its marginal abatement cost equals the auction

price.

> We assume the auction price is $1/tCO2e in this case.

¢ Sum of Mitigation Cost and Auction Cost.
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Power Sector Marginal Cost Curve
of RGGI States, 2020

—MD
—ME
—RI
CT
—NY
—MA
—NJ
NH
DE
VT
—FL

Marginal Cost ($/COze)

Percentage Reduction of GHGs Emissions

Figure B-1-1. State Marginal Cost Curves of Power Sector, 2020

Notes: 1. Marginal cost curves of CT, MD, ME, NY, VT, RI, and FL are developed based on mitigation options data of
these states (from state final or drafted climate action plans).

2. The marginal cost curves of the states are developed based on the reduction potential and mitigation cost/saving
data of individual options that contribute to the emission reductions from power sector. These options not only
include those designed directly for the electricity supply sector (such as promotion of renewable energy utilization,
repowering existing plants, generation performance standards, etc.), but also include options in RCI sectors that
contribute to the reduction of electricity consumption (for example demand-side management, energy efficiency
appliances, building codes, etc.). The emission reduction potentials of these options are adjusted by multiplying the
percentage of electricity consumption to total energy consumption in the RCI sector. RCI options that relate entirely
to reduction of other fossil fuels consumption (such as gas, oil) are not included in the cost curves above.

3. There are no direct data for MA, NJ, NH, and DE. Marginal cost curves for these four states are developed based
on cost curves of four reference states RI, NY, CT, and MD, respectively. For each of the four states that lack the
direct data, mitigation cost/saving data for the reference state is adopted. Emission reduction potential data of the
reference state is adjusted by the weights of emissions from the ES and R, C, I sectors of the state under estimation.

Sources: 1. Connecticut Governor’s Steering Committee on Climate Change. 2005. 2005 CT Climate Change Action
Plan. http://www.ctclimatechange.com/StateActionPlan.html.

2. Maryland Commission on Climate Change. 2008. Maryland Climate Change Action Plan.
http://www.mdclimatechange.us/index.cfm.

3. Maine Department of Environmental Protection. 2004. Final Maine Climate Action Plan 2004.
http://www.maine.gov/dep/air/greenhouse/.

4. Center for Clean Air Policy and New York GHG Task Force. 2003. Recommendations to Governor Pataki for Reducing
New York State Greenhouse Gas Emissions. http://www.ccap.org/pdf/04-2003 NYGHG Recommendations.pdf
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5. Rhode Island Greenhouse Gas Process. 2002. Rhode Island Greenhouse Gas Action Plan.
http://righg.raabassociates.org/.

6. Vermont Governor’s Commission on Climate Change. 2007. Final Report and Recommendations of the Governor’s
Commission on Climate Change. http://www.anr.state.vt.us/air/Planning/htm/ClimateChange.htm.

7. FloridaGovernor’s Action Team on Energy and Climate Change. 2008. ESD Policy Options Document.
http://www.flclimatechange.us/ee.cfm.

In the above analysis, we have assumed the Florida 2020 cap is equal to its state goal
(interpolation of the state 2017 and 2025 goals). Next, we would look at the scenario in which
Florida has the same 2020 cap as the RGGI states as whole, which is 10 percent below current
(2008) levels. Table B-1-6 is very similar to Table B-1-2, except for the Florida and Total rows.
The RGGI goal of 10 percent below 2008 levels translates to 119.44 MMtCOze emissions budget
to Florida (compared with the 109.97 MMtCO:ze budget in the Florida state goal scenario).

Table B-1-6. RGGI States and Florida 2020 Emission Projections and Caps (in Auction
Case, with Florida following RGGI goal)

2020 BAU Emissions Cap/Budget Reduction Allowance beyond Reduction Target
(MMtCO2) (MMtCO2) Target (%) BAU (MMtCO2) (MMtCO2)
CT 13.26 9.09 31.45% 0.00 4.17
DE 11.07 6.43 41.94% 0.00 4.65
MD 31.79 31.79 0.00% 0.00 0.00
ME 1.90 1.90 0.00% 0.00 0.00
NH 4.93 4.93 0.00% 0.00 0.00
NJ 23.40 19.46 16.86% 0.00 3.95
NY 56.11 54.66 2.58% 0.00 1.45
VT 0.03 0.03 0.00% 0.00 0.00
MA 24.97 22.66 9.26% 0.00 2.31
RI 1.78 1.78 0.00% 0.00 0.00
FL 151.29 119.44 21.05% 0.00 31.85
Total 337.97 274.25 18.86% 0.00 63.72

With the same hypothetical allowance price levels ($7/tCOze and $1/tCOze) as in the previous
scenario (Florida state goal scenario), the amount of emissions the state chooses to mitigate and
the amount of allowances it purchases from the auctioneer are the same as before. Therefore,
the simulation results of the scenario in which Florida follows the RGGI goal are same as the
results shown in Tables B-1-4 and 5 (except for the third column in Tables B-1-4 and 5 which
shows the 2020 emissions cap/budget). The percentages of emissions Florida chooses to
mitigate are 50.23 percent (or 75.99 MMtCOxze) in the $7 case and 46.68 percent (or 70.62
MMtCOxze) in the $1 case, respectively. These are same in the two scenarios. However, since
Florida has less stringent mitigation target in the RGGI goal scenario than in the state goal
scenario (21.05 percent vs. 27.31 percent, or 31.85 MMtCO:ze vs. 41.32 MMtCO:ze below 2020
BAU), the only difference in these two scenarios is that Florida would reduce even more
emissions than required by its emissions budget in the RGGI goal scenario.
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Development of the Power Sector Marginal Cost Curve for Florida

The Florida power sector marginal cost curve is developed based on the reduction potential and
mitigation cost/saving data of individual options that contribute to the emission reductions
from power sector. These options not only include those designed directly for the electricity

supply sector (such as promotion of renewable energy utilization, power plant efficiency

improvements, etc.), but also include options in residential, commercial, and industrial sectors
that contribute to the reduction of electricity consumption (for example, demand-side
management, energy efficiency appliances, building codes, etc.). Therefore, we collected the
2020 GHG reduction potential and mitigation cost/saving data of individual options that are
quantitatively analyzed by the ESD (Energy Supply and Demand) Technical Working Group.
Table B-1-7 presents the list of these options. Please note these are only preliminary analysis
results; they are subject to change with the undergoing concurrent stakeholder process.

Table B-1-7. ESD Sector GHG Mitigation Options of Florida
Estimated Estimated GHG
2020 Annual Reduction Cumulative .
Cost or Cost : Weights
. L . GHG - Potential as GHG
Sector Climate Mitigation Actions . Savings per . (add-up
Reduction ton GHG Percentage of | Reduction 0 100)
Potential Removed 2020 Baseline Potential
(MMtCO2e) Emissions
Demand-Side Management
Esp-12 | (DSM)/Energy Efficiency 17.50 -$43.69 11.57% 11.57% |  20.45
Programs, Funds, or Goals for
Electricity
EsD-14 | Mmproved Building Codes for 11.32 $32.33 748% |  19.05% | 13.23
Energy Efficiency’
Renewable Portfolio Standard o 0
ESD-5 (RPS) Option 1: 20% by 2020 29.48 -$29.08 19.49% 38.54% 34.46
ESD-13a | ENEray Efficiency in Existing 455 $28.69 301% |  4155% | 532
Residential Buildings
Esp-g | Power Plant Efficiency 11.25 $14.12 743% | 48.98% | 13.14
Improvements
ESD-11 | Waste-To-Energy (WTE)® 0.18 $1.45 0.12% 49.10% 0.21
Combined Heat and Power o 0
ESD-8 (CHP) Systems 2.09 $5.11 1.38% 50.48% 2.45
ESD-6 Nuclear Power 9.18 $36.41 6.07% 56.55% 10.73

! The Florida production-based emissions from power sector in 2020 are 151.3 MMtCOxze.

2 This is a recent action additional to the recommended policy options. We include this option in the list to develop
the cost curve since it is not included in the baseline emission forecast.

3 The total GHG emission reduction potentials of this option are 5.5 MMtCOze in 2020. However, only about 4.21
percent or 0.18 MMtCO:ze are the avoided emissions from electricity generation. The remaining reductions come
from the avoided emissions from landfill methane capture.

In Table B-1-7, Column 3 presents the estimated 2020 annual GHG reduction potential for each
option, with reduction potentials translated into percentages of the 2020 BAU emissions level in
Column 5. The estimated cost or cost saving per ton of GHG removed by each option in 2020 is
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presented in Column 4. The options are ordered in ascending sequence in terms of cost,
beginning with the cheapest option. Column 6 calculates the cumulative GHG reduction
potentials of the first n policy options listed in the table. The last column presents the
proportion of GHG mitigation contributed by each option.

Based on the data presented in Table B-1-7, the stepwise marginal cost function of Florida
power sector in 2020 is first drawn in Figure B-1-2. The horizontal axis represents the
percentage of GHG emissions reduction, and the vertical axis represents the marginal cost or
savings of mitigation. In the figure, each horizontal segment represents an individual
mitigation option. The width of the segment indicates the GHG emission reduction potential of
the option in percentage terms. The height of the segment relative to the X-axis shows the
average cost (saving) of reducing one ton of GHG with the application of the option.

Next, we fit a smooth curve through the data using statistical analysis (also see Figure B-1-2).
We weight each policy option based on its GHG mitigation potential to give relatively greater
influence to those options that have the potential for higher levels of application. This fitted
curve is then used in our cap-and-trade analysis model.

The fitted curve shown in Figure Al has the following functional form:

MC =a+bxIn(1-R)

Where, MC is the marginal cost; R is the percentage reduction of GHG emissions; a and b are
parameters.

Power Sector Stepwise and Fitted Marginal Cost Curve
of Florida, 2020

Marginal Cost ($/tCO2e)

Percentage Reduction of 2020 BAU GHG Emissions
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Figure B-1-2. Stepwise and Fitted Marginal Cost Curve of Florida Power Sector, 2020

The logarithmic functional form utilized here is consistent with theoretical expectations and
empirical findings on diminishing returns of emission control (Nordhaus, 1991; 1994). As the
emission reductions increase along the X-axis, the cost to reduce one additional unit of emission
is increasing in an accelerating speed.

The marginal cost curve of Florida power sector has the following specification:

MC = -53.77 -87.09x In(L— R)

The fitted curve has an intercept with the Y-axis at MC =-$53.77. The curve increases to MC=0
at the emission reduction level of 46 percent, which indicates that Florida power sector has cost-
saving mitigation potentials up to the level of about 46 percent of the 2020 BAU emissions.
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Analysis of Florida Joining the WCI Cap-and-Trade Program in 2020

This study presents the preliminary simulation results of Florida joining the cap-and-trade
program of WCI. For the detailed specification of our cap-and-trade model, the methodology
we used to develop the marginal cost curves of states/provinces, and the general assumptions
we adopted in the modeling, please refer to the summary “Modeling of cap-and-trade
Program” by Adam Rose and Dan Wei.

The eleven WCI partners include seven U.S. states: Arizona, California, Montana, New Mexico,
Oregon, Utah, and Washington; and four Canadian provinces: British Columbia, Manitoba,
Ontario and Quebec.”® The WCI cap-and-trade program has a broad sectoral coverage, which
includes electric sector, residential/commercial fuel uses, large stationary combustion sources,
industrial process, fossil fuel production and processing, and transportation fuels (basically all
sectors except agriculture, forestry, and waste management). The WCI 2020 regional reduction
target is 15 percent below its 2005 GHG emissions level. According to the findings by the WCI
Economic Modeling Team, nearly one-third of the WCI total emission reduction requirement
could be achieved by the reductions from the non-WCI WECC power sector (under the First
Jurisdictional Deliverer (FJD) approach proposed for the WCI cap and trade program, the
portion of emission reductions that relate to the imported electricity to WCI should be reflected
as the WCI BAU reductions). Therefore, in our analysis we assumed that for each WCI partner,
the in-state (or in-province) emission reduction goal would be 10 percent below 2005 level by
year 2020. This regional target is applied to each of the ten WCI partners in our analysis.

We first simulated the cap-and-trade among the current ten WCI partners (see Table B-1-8). The
simulation assumes that the permits are grandfathered. The second column in the table shows
the mitigation cost for each partner to achieve the reduction target before it enters the cap-and-
trade program, for example, the cost of each state’s own mitigation activities to achieve the
reduction goal. Negative numbers in this column indicate overall cost savings. The next three
columns (columns 3 to 5) show the mitigation cost, trading cost, and net cost (the sum of
mitigation cost and trading cost) after the partners enter the cap-and-trade program. Partners
that have relatively high mitigation costs will accomplish only part of their reduction obligation
by their own mitigation activities, and purchase the remaining permits in the market. Partners
that have relatively low costs will have the incentive to mitigate more than their reduction
targets indicate, so that they can sell their surplus permits to other partners at a profit. In the
Trading Cost column, negative numbers represent revenues from selling permits. Next, the
difference in the net cost between the before trading and after trading conditions is presented in
the Cost Saving column (column 6). The next two columns (columns 7 and 8) show the permits
purchased/sold by each partner and the emissions reduced by in-state mitigation activities in

13 The Province of Ontario recently joined as a WCI Partner. Time did not permit revisions to this analysis to include
Ontario, and it is likely that these results will change somewhat when Ontario is added. References to the ‘ten” WCI
partners therefore indicate the fact that Ontario is not included.
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quantity terms. The last two columns (columns 9 and 10) show and compare the emission
reductions in percentage terms with and without trading for each partner, respectively.

Table B-1-9 presents the simulation results for Florida joining the WCI cap-and-trade program.

Table B-1-10 presents the 2020 baseline emissions, the emission budget (capped emissions), and
reduction target in percentage terms for the WCI partners and Florida in the first three
numerical columns. Please note that the 2020 emission budget for Florida is computed by
interpolating the state’s 2017 goal (to return to 2000 levels) and 2025 goal (to return to 1990
levels). The last column in this table shows the autarkic (own) marginal mitigation cost level for
each state/province to meet the emission budget.

Figure B-1-3 shows the marginal cost curves for all the states and provinces included in this
study.

Summary of the findings from the simulations:

1. The factors that have the greatest influence on all simulations are the absolute levels and
the relative levels of the marginal mitigation cost curves. The former has the greatest
influence on the potential for cost savings, while the latter has the greatest influence on
the extent of permit trading across trading states/provinces, including whether each
state/province is a permit buyer or seller.

2. For many WCI partners and Florida, the total cost of achieving the carbon emission caps
is negative. This means that compliance with the caps will result in overall cost savings.
This result is due to the existence of an extensive range of cost-saving options, such as
improvements in energy efficiency.

3. Before Florida joins WCI, the permit price of the cap-and-trade program among the 10
WCI partners is $78.18/tCO2e. Washington is the biggest permit buyer in the market,
followed by California. New Mexico is the biggest permit seller.

4. Because Florida has a marginal cost curve flatter than the WCI average level, when it
joins the WCI, the permit price decreases to $65.55/tCO2e. Florida is the biggest permit
seller in the market, followed by New Mexico. Again, Washington is the biggest permit
buyer in the market, followed by California.

5. The Florida 2020 state emission reduction goal (which is the interpolation of the state
2017 and 2025 goals) translates to 33.57 percent below the 2020 baseline emissions level
of the cap-and-trade covered sectors. Since Florida is projected to be a permit seller in
the market, the state will mitigate more emissions (around 18.46 MMtCO2e) than the
state goal indicates. The surplus permits are sold in the open market and Florida would
earn profits from the trading.
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6. Inboth simulation cases, if we compare the net cost of each state/province after trading
with the corresponding element in the column before trading, we find that all
states/provinces are better off as a result of participating in trading, since all the post-
trading net costs are smaller than the pre-trading costs. The cost saving amount is shown
in the Cost Saving column in the result tables (Table B-1-8 and Table B-1-9). Compared
with the pre-trading condition, Florida can save $191 million in 2020 by joining WCI, a
cost saving of around 10.26 percent.

TABLE B-1-8. EMISSION TRADING SIMULATION AMONG
WCI PARTNERS IN YEAR 2020%°
(million dollars or otherwise specified)

. - . Emission
Befo_re After Trading Permits Emission Re@uctlon Reduction
Trading Traded w/ Trading
Cost Goal
State Saving
Mitigation | Mitigation | Trading Net Cost (million | (million (percent (pfigcrim

Cost ($) Cost Cost tCO.e) | tCO,e) | from BAU) BAU)
AZ -789 -669 -124 -793 4 -1.59 72.61 46.92 45.89
CA -17,613 -18,400 669 | -17,731 118 8.56 | 143.40 25.68 27.21
MT -213 34 -459 -425 212 -5.88 13.61 40.59 23.06
NM -372 301 | -1,068 -767 395 | -13.66 37.91 45.96 29.40
OR 635 -164 514 350 285 6.57 15.05 19.19 27.57
uT -100 104 -227 -123 23 -2.91 32.41 37.56 34.19
WA 1,781 -387 1,111 724 | 1,056 14.21 20.92 18.36 30.84
BC -451 -310 -168 -478 27 -2.15 17.85 26.06 22.92
MB -345 -261 -148 -409 64 -1.89 7.31 42.76 31.69
QC -4,010 -3,935 -99 -4,034 24 -1.27 20.24 24.41 22.88
Total -21,479 -23,687 0| -23,687 | 2,208 29.34° | 381.30 29.87 29.87

tCOze = metric tons of carbon dioxide equivalent; BAU = business as usual.

Permit Price = $78.18/tCOze.

a Sector coverage: Electric sector (Consumption-based) + Residential/Commercial fuel use + Large stationary
combustion sources + Industrial process + Fossil fuel production and processing + Transportation fuels. AFW
(Agriculture, Forestry, and Waste Management) sector is excluded from the sector coverage.

b The cap for WCI partners is 15 percent below 2005 level by year 2020. According to the findings by the WCI
Economic Modeling Team, nearly one third of the WCI total emission reduction requirement could be achieved by
the reductions from the non-WCI WECC power sector. Therefore, in our analysis we assumed that for each WCI
partner, the in-state (or in-province) emission reduction goal would be 10 percent below 2005 level by year 2020.

< Represents number of permits bought or sold.
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TABLE B-1-9. EMISSION TRADING SIMULATION AMONG
WCI PARTNERS AND FLORIDA IN YEAR 2020%°
(million dollars or otherwise specified)

. . . Emission
_II_Befqre After Trading Permits Emission Re_ductlon Reduction
rading c Traded w/ Trading
ost Goal
State Saving
Mitigation | Mitigation | Trading Net Cost (million | (million (percent (pfigcnim
Cost Cost Cost tCO.e) tCO,e) | from BAU) BAU)
AZ -789 -975 175 -800 10 2.67 68.35 44,16 45.89
CA -17,613 -18,685 821 | -17,864 251 1253 | 13943 24.97 27.21
MT -213 -35 -322 -357 144 -4.91 12.64 37.72 23.06
NM -372 100 -712 -612 240 | -10.86 35.11 42.57 29.40
OR 635 -236 496 260 374 7.57 14.05 17.92 27.57
uT -100 -65 -36 -101 1 -0.55 30.06 34.83 34.19
WA 1,781 -479 1,016 537 | 1,244 15.50 19.64 17.24 30.84
BC -451 -387 -71 -458 7 -1.08 16.78 24.50 22.92
MB -345 -285 -102 -387 43 -1.56 6.97 40.79 31.69
QC -4,010 -3,965 -55 -4,021 10 -0.84 19.81 23.89 22.88
FL -1,860 -841 | -1,210 -2,051 191 | -18.46 | 147.60 38.37 33.57
Total -23,339 -25,853 0| -25,853 | 2,515 17.13° | 510.45 30.73 30.73

tCO2e = metric tons of carbon dioxide equivalent; BAU = business as usual.

Permit Price = $65.55/tCOze. This is the price of the last permit sold, which is also equal to the price of the last ton of
COze mitigated (its marginal mitigation cost). It is the same for each state/province for a given case. The average
mitigation cost per unit of CO2 equivalent in the simulation differs for each state/province. For FL, for example, it is -
$5.7/tCOze. Please note that the average mitigation cost is related to mitigation level of a state/province, which for
this case is 38.37 percent below the baseline level in 2020 for FL. Multiplying the average mitigation cost by the
number of tons of CO2 mitigated will equal the total mitigation cost for each state/province shown in the second
numerical column in the table.

a Sector coverage: Electric sector (Consumption-based) + Residential/Commercial fuel use + Large stationary
combustion sources + Industrial process + Fossil fuel production and processing + Transportation fuels. AFW
(Agriculture, Forestry, and Waste Management) sector is excluded from the sector coverage.

b The cap for WCI partners is 15 percent below 2005 level by year 2020. According to the findings by the WCI
Economic Modeling Team, nearly one third of the WCI total emission reduction requirement could be achieved by
the reductions from the non-WCI WECC power sector. Therefore, in our analysis we assumed that for each WCI
partner, the in-state (or in-province) emission reduction goal would be 10 percent below 2005 level by year 2020.

< Represents number of permits bought or sold.
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TABLE B-1-10. DATA TABLE

2020 BAU GHG Autarkic

Gross Emissions | Emissions Cap Mltlgatlon Marginal

State | (Consumption- in 2020° Goal in 2020 Mitigation

based)? (MMtCO¢) (re:;tal\\(? 0 Cost

(MMtCO,e) emissions) ($/tCOe)
AZ 154.8 83.7 45.89% 73.4
CA 558.5 406.5 27.21% 105.8
MT 335 25.8 23.06% 9.0
NM 82.5 58.2 29.40% 22.8
OR 78.4 56.8 27.57% 166.6
uT 86.3 56.8 34.19% 62.7
WA 113.9 78.8 30.84% 231.0
BC 68.5 52.8 22.92% 53.1
MB 171 11.7 31.69% 121
QC 82.9 63.9 22.88% 40.9
FL 384.7 255.5 33.57% 45.1

Total 1,661.1 1,150.6 30.73%

BAU =business as usual; MMtCO:ze = million metric tons of carbon dioxide equivalent; GHG = greenhouse
gas; $/tCO2e = dollars per metric ton of carbon dioxide equivalent.

a Sector coverage: Electric sector (Consumption-based) + Residential/Commercial fuel use + Large stationary
combustion sources + Industrial process + Fossil fuel production and processing + Transportation fuels.
AFW (Agriculture, Forestry, and Waste Management) sector is excluded from the sector coverage.

b The cap for WCI partners is 15 percent below 2005 level by year 2020. According to the findings by the
WCI Economic Modeling Team, nearly one third of the WCI total emission reduction requirement could be
achieved by the reductions from the non-WCI WECC power sector. Therefore, in our analysis we assumed
that for each WCI partner, the in-state (or in-province) emission reduction goal would be 10 percent below
2005 level by year 2020. The 2020 cap for Florida is computed by interpolating the state’s 2017 goal (to
return to 2000 levels) and 2025 goal (to return to 1990 levels).
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Fitted Marginal Cost Curves of States, 2020
(excluding AFW sector)
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Figure B-1-3.

AFW = agriculture, forestry, and waste management; BAU = business as usual; GHG = greenhouse gas.

Notes: 1. Marginal cost curves of AZ, CA, MT, NM, WA, and FL are developed based on mitigation options data of
these states (from state final or draft climate action plans).

2. Marginal cost curves of OR, BC, MB, and QC are developed based on WA, WA, MN, and CT 2020 curves,
respectively. UT only has mitigation options data available for residential/commercial/industrial sector and the
transportation sector. The state emission mitigation potentials and costs for the energy supply sector are
approximated from New Mexico data.

3. The following assumptions are adopted when we develop the cost curve for one state based on the data from one
of its adjacent states. We assume that the list of mitigation options for the adjacent state (state A) is applicable to the
state without direct data (state B). Second, for state B, the estimated cost or cost savings per unit GHG removed for
each option is assumed to be at the same level as that of state A. Third, the mitigation potentials of each option are
assumed to be proportional to the total mitigation potential in each state; this requires that each option be adjusted by
the ratio of emissions from the relevant sector of the two states. For example, if the emissions from the power sector
are 50 MMtCO2e and 100 MMtCQO2e in state A and state B, respectively, the mitigation potentials of the ES options
for state A are multiplied by a factor of 2 (100/50=2) for application to state B.

Data Sources:

GHG Mitigation Options Data:

1. Arizona Climate Change Advisory Group. 2006. Climate Change Action Plan. http://www.azclimatechange.gov/.
2. California Air Resources Board. 2008. Climate Change Draft Scoping Plan (June 2008 Discussion Draft).
http://www.arb.ca.gov/cc/scopingplan/document/draftscopingplan.pdf.
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3. Montana Climate Change Advisory Committee. 2007. Montana Climate Change Action Plan.
http://www.mtclimatechange.us/CCAC.cfm.

4. New Mexico Climate Change Advisory Group. 2006. NM Climate Change Action Plan.
http://www.nmclimatechange.us/.

5. Washington Climate Advisory Team. 2008. 2008 Climate Change Interim Report— Leading the Way on Climate Change:
The Challenge of Our Time. http://www.ecy.wa.gov/climatechange/interimreport.htm.

6. Geller, H., Baldwin, S., Case P., Emerson, K., Langer, T., and Wright, S. 2007. Utah Energy Efficiency Strategy: Policy
Options. http://www.swenergy.org/pubs/UT Energy Efficiency Strategy.pdf.

7. Florida Governor’s Action Team on Energy and Climate Change. 2008. ESD Policy Options Document.
http://www.flclimatechange.us/ee.cfm.

Emissions Inventory and Forecast Data:

For WCI Partners: Williams and Roe. 2008. "Task 0 State-Provincial GHG Summaries Tech Memo 1-31-08.doc" and
associated Excel workbooks (including data from Western State GHG plans and WRAP database), as updated by
Partner feedback through 6-19-08.

For Florida: Draft Florida Inventory and Forecast Analysis by CCS.

http://www. flclimatechange.us/Inventory Forecast Report.cfm.

Development of the Marginal Cost Curve for Florida

The Florida marginal cost curve is developed based on the reduction potential and mitigation
cost/saving data of individual mitigation options in the sectors that are covered by the cap-and-
trade program. Since the sectoral coverage of the WCI cap-and-trade program includes
basically all sectors except agriculture, forestry, and waste management sectors, we collected
the 2020 Florida GHG reduction potential and mitigation cost/saving data of individual options
that are quantitatively analyzed by the ESD and TLU TWGs. Please note, at the time we
undertook this research, only 8 out of the 12 ESD Tier 1 options had been quantified with
respect to their range of applications and costs. Therefore, we could not formally include the 4
un-quantified ESD Tier 1 options and 7 options listed, but not quantified, as ESD Tier 2 options
in the ESD TWG Policy Description Document. Three TLU options are not quantified by their
TWG as well, and are therefore also not formally included in the list below. Table B-1-11
presents only the list of options that have been analyzed by the TWGs in a quantitative manner.
The options not quantified by their TWGs would further enhance the State’s mitigation
potential and likely at costs within the range presented below.

Based on the data presented in Table B-1-11, the stepwise marginal cost function of Florida in
2020 is first drawn in Figure B-1-11. Next, we fit a smooth curve through the data using
statistical analysis (also see Figure B-1-4). The same functional form is used:

MC =a+bxIn(1-R)

Where, MC is the marginal cost; R is the percentage reduction of GHG emissions; a and b are
parameters.
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Table B-1-11. ESD and TLU Sectors GHG Mitigation Options of Florida

Estimated Estimated GHG
2020 Annual Cost or Reduction Cumulative Weidhts
s . T . GHG Cost Potential as GHG g
ector Climate Mitigation Actions . - . (add-up
Reduction Savings per | Percentage of Reduction 0 100)
Potential ton GHG 2020 BAU Potential
(MMtCO2¢) | Removed Emissions®
Add-on Technologies for
TLU 2 Existing Vehicles and New 1.21 -$90.00 0.31% 0.31% 1.137
Vehicles
Demand-Side Management
Esp-12 | (PSM)/Energy Efficiency 1750 | -$43.69 4.55% 486% | 16.440
Programs, Funds, or Goals for
Electricity
EsD-14 | mproved Building Codes for 1132 |  -$32.33 2.94% 7.81% | 10640
Energy Efficiency
Renewable Portfolio Standard o o
ESD-5 (RPS) Option 2: 20% by 2025 29.48 -$29.08 7.66% 15.47% | 27.699
ESD- Energy Efficiency in Existing ) 0 0
132 Residential Buildings 4,55 $28.69 1.18% 16.65% 4.279
ESD-g | Power Plant Efficiency 1125 |  -$14.12 292% |  19.58% | 10.567
Improvements
Develop and Expand
TLU-1a | Alternative and Renewable 8.61 -$14.00 2.24% 21.81% 8.088
Fuels
ESD-11 | Waste-To-Energy (WTE) 5.54 $1.45 1.44% 23.26% 5.210
Combined Heat and Power 0 0
ESD-8 (CHP) Systems 2.09 $5.11 0.54% 23.80% 1.966
TLU4 | IMproving Transportation 455 |  $12.91 118% | 24.98% | 4275
System Management
ESD-6 Nuclear Power 9.18 $36.41 2.39% 27.37% 8.629
TLU-g | Increase Freight Movement 063 |  $48.00 0.16% |  27.53% | 0592
Efficiencies
TLys | Increasing Choices in Modes 051 | $256.71 0.13% |  27.67% | 0.479
of Transportation

Note: Table B-1-11 only includes climate change mitigation options that are analyzed by the TWGs thus far. Not all
the options recommended by the TWGs have been quantified for emission reduction potentials and cost-
effectiveness. However, there is no question that these options would attain additional 10 percent CO2e reductions
with respect to the state baseline emissions. Moreover, the cost of these un-quantified options would fall into the cost
range for the options that have been analyzed. Therefore, we anticipate that Florida would have higher total
emission reduction potentials from the cap-and-trade covered sectors than the cumulative reduction potential
number indicated in Table B-1-11.

12020 projected consumption-based gross CO2e emission level is 384.69 Million Metric Tons CO2e (excluding AFW
sector).
2 The GHG reduction potential of 2020 is computed as the average of the 2015 and 2025 reduction potentials.
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3 This is a recent action additional to the recommended policy options. We include this option in the list to develop
the cost curve since it is not included in the baseline emission forecast.

Stepwise and Fitted Marginal Cost Curves

of Florida, 2020
(Excluding AFW Sector)

Marginal Cost
($/1CO2e)

Percentage Reduction of 2020 BAU GHG Emissions

Figure B-1-4. Stepwise and Fitted Marginal Cost Curve of Florida, 2020

The marginal cost curve of Florida has the following specification:

MC = -66.35— 272.53x In(1— R)

The fitted curve has an intercept with the Y-axis at MC = -$66.35. The curve increases to MC=0
at the emission reduction level of 21.61 percent which indicates that Florida has cost-saving
mitigation potentials up to the level of about 21.61 percent of the 2020 BAU emissions.
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Annex 2. Modeling of Cap-and-Trade Program

I. INTRODUCTION OF THE CAP-AND-TRADE MODEL

A cap-and-trade system has many desirable features for implementing pollution
emission reductions. The cap limits emissions. The trading ensures that the reduction will be
achieved at the lowest possible cost (economic efficiency). The initial allocation of permits can
be used to address issues of fairness (equity).

The model we use for the cap-and-trade analysis has been previously developed and
successfully applied to simulate the workings of interregional (and international) C&T systems.
It is based on established economic principles (equilibrium and optimization). The model can
be solved either as a system of simultaneous equations or as a non-linear programming model.
It has been applied to the analysis of cap-and-trade associated with the Kyoto Protocol,
emissions trading within the European Union, the Regional Greenhouse Gas Initiative (RGGI),
ten EPA regions covering all states of the U.S, Midwestern Governors Association (MGA)
region, Minnesota internal state trading, Western Climate Initiative (WCI), and Pacific Rim
states and countries (see Rose et al., 1998; Rose and Zhang, 2004; Rose et al., 2006; CCS, 2008;
Rose and Wei, 2008).

This model is based on the ability of unrestricted permit trading to achieve a cost-
effective allocation of resources in the presence of externalities (see, e.g., Tietenberg, 2007). For
permit purchasing states (or sectors), compliance costs are equal to own abatement cost plus the
cost of permits, whereas for selling states (or sectors), compliance costs are equal to abatement
cost minus the revenues from selling permits. The model can readily be adapted to include
such alternative design features as: variations in sector and source coverage, implications of the
cap on emission reduction requirements over time, offsets, variations on auctioning, upstream
vs. downstream application, borrowing and banking, and any explicit constraints on the permit
price or trading (see Stevens and Rose, 2002; CCS, 2008).

The model yields the following general results:

¢ GHG emission reductions (abatement and sequestration) for each entity (sector and/or
state) before and after permit trading

* Cost (or cost savings) of GHG emission reductions for each trading entity before and
after trading

¢ Number of permits traded (bought and sold) by each entity

¢ Equilibrium permit price

¢ Cost savings for each entity of joining the cap-and-trade program

* Auction revenues if the allowances are auctioned among trading entities instead of
grandfathered
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The model uses as inputs (all the following input data are collected from the state’s
Climate Change Action Plans):

* Projections of baseline GHG emissions for each trading entity
¢ Caps on GHG emissions for each entity (translated from the state reduction goals in
target years)
* Marginal cost curve of GHG emission reduction for each entity based on the cost of all
relevant mitigation/sequestration options

II. DEVELOPMENT OF MARGINAL COST CURVES

Many states have developed State Climate Change Action Plans. The following data for
each mitigation option (that has been quantitatively analyzed) of these states are first collected:

¢ The range of the mitigation option’s application (maximum percentage of total
emissions that can be reduced by the option)

* The cost per ton of CO: that can be reduced (this is specified in terms of a cost-
effectiveness, including the possibility of cost savings per unit GHG removed)

For each state, the mitigation options are then ordered from lowest cost to highest cost.
A step function is developed based on the mitigation potential and cost per ton of CO:
reduction for each policy option. Such a step function is illustrated in Figure B-2-1. Next, a
smooth curve is developed to fit the step function, which would be used as the marginal cost
curve of the state in cap-and-trade policy analysis.

$
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© Solar 1
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O) 1
© I
(U I
= Wind |
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Coal-Gas  Nuclear |
Mandate_d Sub !
,Cﬂw!
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Energy e
Efficiency GHG Mitigation

Figure B-2-1. lllustrative Marginal Cost Step Function and Curve for GHG Mitigation
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Prior CCS analysis for Minnesota can serve as an example of the construction of the
mitigation marginal cost curve. Table B-2-1 presents 8 example climate mitigation options out
of the 37 options analyzed in a quantitative manner for Minnesota by CCS. Column 2 of the
table presents the estimated 2025 annual GHG reduction potential for each option, with
reduction potentials translated into percentages of the 2025 BAU emissions level in Column 4.
The estimated cost or cost saving per ton of GHG removed by each option in 2025 is presented
in Column 3. The options are ordered in ascending sequence in terms of cost, beginning with
the cheapest option. Column 5 calculates the cumulative GHG reduction potentials of the first n
policy options listed in the table. The last column presents the proportion of GHG mitigation
contributed by each option.

Table B-2-1. GHG Mitigation Options of Minnesota

Estimated Estimated GHG
2025 Annual Reduction Cumulative .
Cost or Cost . Weights
. S . GHG - Potential as GHG
Climate Mitigation Actions . Savings per . (add-up
Reduction ton GHG Percentage of Reduction 0 100)
Potential Removed 2025 Baseline Potential
(MMLtCO,e) Emissions®
RCI-6: Non-Utility Strategies and
Incentives To Encourage Energy Efficiency 13 -$37.00 0.65% 9.91% 1.48
and Reduce GHG Emissions
AFW-1: Agricultural Crop Management-- ) o o
A. Soil Carbon Management 13 $2.00 0.65% 15.42% 1.48
TITQ-S: Cllmate-FrlendI_y Transportation 21 $1.00 1.05% 16.46% 239
Pricing / Pay as You Drive
AFW-8: End of Life Waste Management o 0
Practices--A. Landfilled Waste Methane 0.73 $1.00 0.36% 16.98% 0.83
AFW-4: Expanded Use of Biomass
Feedstocks for Electricity, Heat, or Steam 3.8 $3.00 1.90% 18.87% 4.32
Production
ES-3: Efficiency Improvements,
Repowering and other Upgrades to 0.4 $12.00 0.20% 29.38% 0.46
Existing Plants--Biomass co-firing
AFW-5: Forestry Management Programs to o 0
Enhance GHG Benefits--A. Forestation 22 $13.00 1.11% 30.48% 2:50
ES-5: Renewable and/or Environmental o 0
Portfolio Standard 15.7 $56.40 7.83% 43.53% 17.86

! Minnesota 2025 projected consumption-based gross GHG emission level is 200.46 Million Metric Tons of COe.

Based on the data presented in Table B-2-1, the stepwise marginal cost function for
Minnesota in 2025 is first drawn in Figure B-2-2. The horizontal axis represents the percentage
of GHG emissions reduction, and the vertical axis represents the marginal cost or savings of
mitigation. In the figure, each horizontal segment represents an individual mitigation option.
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The width of the segment indicates the GHG emission reduction potential of the option in
percentage terms. The height of the segment relative to the x-axis shows the average cost
(saving) of reducing one ton of GHG with the application of the option. The figure indicates
that, collectively, the reduction potential of options from all economic sectors can avoid about
44 percent of 2025 baseline emissions in Minnesota. Our approach to develop the marginal cost
curve based on state specific climate change action plans directly includes any introduction of
new emission reduction technologies (such as carbon capture and storage) of the state.
Furthermore, sensitivity analyses of mitigation options, for example, to account for different
learning and penetration effects or technological innovations, can be readily reflected in the cost
curve by variations in the width (usually lengthening) and height (usually lowering), as well as
the sequencing of the corresponding segments of the options.

Next, we fit a smooth curve through the data using statistical analysis (see Figure B-2-2).
We weight each policy option based on its GHG mitigation potential to give relatively greater
influence to those options that have the potential for higher levels of application. This fitted
curve will then be used in our cap-and-trade analysis model.

The fitted curve shown in Figure 2 has the following functional form:
MC =a+bxIn(1-R)

Where, MC is the marginal cost; R is the percentage reduction of GHG emissions; a and b
are parameters.
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Economy-wide Stepwise and Fitted
Marginal Cost Curves of Minnesota, 2025
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Figure B-2-2. Stepwise and Fitted Marginal Cost Curve of Minnesota, 2025

The logarithmic functional form utilized here is consistent with theoretical expectations
and empirical findings on diminishing returns of emission control (Nordhaus, 1991; 1994). As
the emission reductions increase along the X-axis, the cost to reduce one additional unit of
emission is increasing in an accelerating speed.

The marginal cost curve for Minnesota has the following specification:

MC = —63.37 - 220.25x In(1- R)

The fitted curve has an intercept with the Y-axis at MC =-$63.37. The curve increases to
MC=0 at the emission reduction level of 25 percent, which indicates that Minnesota has cost-
saving mitigation potentials (such as energy efficiency) up to the level of about 25 percent of the
2025 BAU emissions.

III. GENERAL ASSUMPTIONS ADOPTED IN THE ANALYSIS

The general assumptions we adopted in the cap-and-trade analysis and our modeling
can be summarized as follows:

Emissions:
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All six GHGs — COz, methane (CHa), nitrous oxide (N20), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), and sulfur hexafluoride (SFs) — from the covered sectors are
included in the analysis.

The gross emissions (excluding forestry and agriculture soils sinks) are considered.

Marginal Cost Curves:

Marginal cost curves embody direct mitigation costs only.
Marginal cost curves do not include various transactions costs.

Marginal cost curves do not distinguish between producer vs. consumer allocation of
permits.

For states that lacks direct cost data, the cost curve is approximated based on the data of one
of its adjacent states that has quantified cost data available. We assume that the list of
mitigation options for the adjacent state (state A) is applicable to the state without direct
data (state B). Second, for state B, the estimated cost or cost savings per unit GHG removed
for each option is assumed to be at the same level as of state A. Third, the mitigation
potentials of each option are assumed to be proportional in each state; this requires that each
option be adjusted by the ratio of emissions from the relevant sector of the two states. For
example, if the emissions from the power sector are 50 MMtCOze and 100 MMtCOze in state
A and state B, respectively, the mitigation potentials of the ES options for state A are
multiplied by a factor of 2 (100/50=2) for application to state B.

For analysis of cap-and-trade among power sectors, the power sector marginal cost curves
of the states are developed based on the reduction potential and mitigation cost/saving data
of individual options that contribute to the emission reductions from power sector. These
options not only include those designed directly for the electricity supply sector (such as
promotion of renewable energy utilization, repowering existing plants, generation
performance standards, etc.), but also include options in RCI sectors that contribute to the
reduction of electricity consumption (e.g., demand-side management, energy efficiency
appliances, building codes, etc.). Also, for those options that apply to the use of both
electricity and other fuel types, the emission reduction potentials are adjusted by
multiplying the percentage of electricity consumption to total energy consumption in the
RClI sector. RCI options that relate entirely to reduction of other fossil fuels consumption
(such as gas, oil) are not included in the power sector cost curve development.

Basic model (can be included in advanced versions):

Offsets are not included.
No safety valve (permit price limit) is included.

Recycling of auction revenues is not analyzed in the simulations.
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¢ Banking and borrowing are not considered.

IV. SPECIFICATION OF THE CAP-AND-TRADE MODEL

The cap-and-trade model is based on well-established principles of the ability of
unrestricted permit trading to achieve a cost-effective allocation of resources in the presence of
externalities (see Tietenberg, 2007). Where a strict cap implies unique GHG emission reduction
requirements, the individual state and overall regional optimization can be accomplished
without explicit consideration of the benefits side of the ledger (i.e., it yields “efficiency without
optimality”). Therefore, the model simply requires equalization of marginal costs of all entities
with the equilibrium permit price (see, Zhang, 2000; Loeschel and Zhang, 2002; Rose and
Zhang, 2004). This ensures minimization of total net compliance costs for each state and
minimization of total abatement costs for the region as a whole. For selling states (high cost
states), they will reduce emissions up to the point where their marginal cost equals the
prevailing market permit price, and accomplish their remaining reduction responsibility by
purchasing available permits in the market. For purchasing states (low cost states), they would
have the incentive to do more than their reduction targets indicate, so that they can sell their
surplus permits on the open market to obtain profit. For the region as a whole, permit sales and
purchases cancel out, simplifying the overall objective functions.

We assume that the marginal abatement cost function for state i is of the logarithmic
form, similar to Nordhaus (1994):14

MC. =a, +b, xIn(1-R;) i=1,...,n (1)

where MCi is the marginal cost of abatement for state i, Ri is the percentage of greenhouse gas
abatement undertaken by state i in million tons of carbon dioxide equivalent (MMtCO2e), and a;
and bi are cost parameters. This functional form has the desired property of positive and
increasing marginal cost for bi < 0. When ai= 0, the cost curve starts from the origin. When 4i<0,
the curve can show the cost-saving mitigation range of the state. These cost parameters also
capture technological and other distinctions that cause mitigation costs to differ across regions.
By integration, the total cost of abatement for region i, TC;, is:

1C, = [[a,-R,~b, -@—R)-In@A-R) b, -R ] E i=1,...,n @

14 The shape of the cost function for mitigating carbon emissions has been studied extensively. For example,
Nordhaus (1994) found that the logarithmic functional form provided the best fit for the estimates of the marginal
costs of mitigating a specific amount of carbon emissions among a number of economic modeling studies that he
surveyed (a type of meta-analysis). Nordhaus (1994) used an analytical model to further derive a logarithmic
relationship between the marginal costs and the percentage reduction.
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where Ei is each state’s gross (unabated) emissions in MMtCO2e. Denoting the total required

percentage reduction of emissions in region i in the absence of emissions trading as Ri, the total
abatement cost for each state in the absence of trading, TCR,, is calculated as:

TCR; = T[(ai +b, -In(l-r,))drE,|= [ai ‘Ri =b, -@=Ri)-In—Ri) b, -ﬁi]- E,

0

i=1,...,n 3)

Emissions trading helps a region with relatively high marginal abatement cost to lower
its compliance cost by avoiding the undertaking of autarkic actions. To minimize compliance
costs, a purchasing state undertakes only some of its abatement requirement itself, R,E;,

RE, RE, , up to the point where the marginal cost of doing so is equal to the endogenously

determined permit price, P:
MC, =a, +b, xInl-R)=P i N (4)

where N is the set of all states.

The state meets the remaining demand, (ﬁ, E, - RE; ), via purchasing the “right to emit”
at the regional market price, P. So, the total demand for emission permits of all purchasing
states, TD, is:

=) (RE -RE) i N )

On the other hand, for state j, with relatively low marginal cost, emissions trading
provides it an incentive to undertake abatement and sell permits to those higher-cost states at
the equilibrium permit price, P:

MC, =a, +b, xIn(l-R,) =P i N (6)

The total amount of emissions permits available for sale in a given regional trading
coalition TS, is:

TS=3(RiE, -RiE) j N )

The sum of total number of purchasing states i and total number of selling states j will
be equal to n. At the equilibrium, the total demand for emissions permits in the region is equal
to the total supply:

TD=TS (8)

Substituting Eq. (5) and Eq. (7) into Eq. (8) and rearranging terms yields the condition
that the total emissions actually abated equal the total emission abatement requirement:
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ZRiEiz_ZEEi i=1,...,n (9)

We solve the model by minimizing total abatement costs of all states Z:TCi subject to
i

Eq. (4), (6), and (9), using GAMS, an algebraic modeling system for linear, nonlinear, and
integer programming problems (Brooke et al., 1996).15 The solution yields the equilibrium
permit price (P),

each state’s own abatement after trading RE, , and each state’s marginal abatement cost

(MCi). Because we focus on unrestricted emissions trading, in equilibrium the marginal cost
of abatement for each region is the same and is equal to the permit price, indicated in Eq. (4)
and Eq. (6).

This completes the description of the general model by which the permit price, MC;, and
RiEi are determined endogenously in a competitive market. In the case where the permit price
is set exogenously, as in the case of some auctions, the situation becomes simpler because MCi
and hence RiEi follows suit. There is no need for Egs. (5), (7), (8), and (9) because the total sales
of selling states to purchasing states are not equal to the total purchases, except by chance
(when the specified permit price equals the equilibrium price).
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Appendix C
Transportation and Land Use (TLU)

Summary List of Policy Recommendations

GHG Reductions Energy
(MMtCO2e) Security
Net Fuel

Cost- | savings

. Present :
P%'(')Cy Policy Recommendation Total Value Ef_frfg:;le (C;?\Ilggs ;ﬁvelocﬁ
' 2017 | 2025 | 2009- |2009-2025| o o) 2009- PP
(million
gallons)
TLU-1 Ejg’leslc’p and Expand Low-GHG 6.20 | 12.62| 106.41| —$15,161 | -$142 | 37,290 | Approved
TLU-2 |-oW Roliing Resistance Tiresand | 5 g | 184 | 13.09 | -$1,259 -$90 | 1,665 | Approved

Other Add-On Technologies

Not Quantified Separately;

TLU-3 |Smart Growth Planning Included in Other Analyses Approved
Improving Transportation System

TLU-4 3.94 6.98 | 63.91 | -$5,106 -$80 7,858 | Approved
Management (TSM) ¥ % pprov

TLU- Land Use Planning Processes and

526 Increasing Choices in Modes of 1.77 3.54 | 28.29 NQ NQ 3,200 | Approved
Transportation
Incentive Programs for Increased

- . . . , A

TLU-7 Vehicle Fleet Efficiency 0.84 1.56 13.14 NQ NQ 1,564 pproved
l ing Freight M t

TLU-g | o easing Freight Vovemen 059 | 1.10 | 1152 | $21 $2 1,302 | Approved
Efficiencies
Sector Totals 14.14 | 27.64 | 237.26 | -$21,505 -$110 52,879
Sector Total After Adjusting for |15 73 | 5514 | 214.35 | -$18,400 | -$106 | 48,786
Overlaps
Reductions from Recent Actions| 19.10 | 34.11 | 307.24
Sector Total Plus Recent Actions| 31.83 | 59.25 |521.59

GHG = greenhouse gas; MMtCO.e = million metric tons of carbon dioxide equivalent; $/tCO.e = dollars per metric ton
of carbon dioxide equivalent.

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

Policy analysis of transportation and land use issues is inherently complex, given the
interrelationships between transportation systems, land use, and other important aspects of
societal well-being. Policy analysis methods for transportation and land use, as conducted by
consultants for the Center for Climate Strategies, (CCS), is based upon many years of well-
established professional practice and methods that are widely accepted in the fields of public
policy analysis, urban and transportation planning, transportation engineering, and
environmental sciences.

Underlying Premises and Methodology

As much as possible, the analysis is conducted using simple spreadsheet modeling techniques
in which assumptions are transparent. To ensure consistent results across recommendations,
common factors and assumptions are used for the following items:

e Independent and integrated analyses —Each recommendation is first analyzed
individually and then addressed as part of an overall integrated analysis.

e Fuel costs and projected escalation—Fuel cost estimates are based on common sources
wherever possible. For example, fossil fuel price escalation is indexed to the U.S.
Department of Energy (US DOE) projections as indicated in their most recent Annual
Energy Outlook (AEO).

e Consumption-based approach—The analysis uses a consumption-based approach where
emissions are calculated on the basis of the consumption of transportation fuels to
provide energy to Florida consumers, as opposed to a production-based approach,
which considers the emissions from in-state production of transportation fuels.

e Life cycle GHG approach—Life cycle GHG emissions are considered on a case-by-case
basis. The primary focus of the analysis of Transportation and Land Use issues is upon
the direct combustion of transportation fuels to provide energy.

e Overlap with other Sectors—Where Transportation and Land Use (TLU)
recommendations overlap with recommendations being considered in other Sectors, the
analysis for these recommendations is conducted in close coordination with the
assumptions and other inputs used in other CCS analyses.

Data Sources

Technical Working Group (TWG) members are often in a good position to obtain and provide
data sources that are specific to Florida, and these are used as much as possible. Where Florida-
specific information cannot be readily obtained from the TWG, the analysis relies on published
data from the DOE, national laboratories, and other state climate change processes as follows:

1. Baseline Historical Energy Consumption by Sector
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Historical energy consumption in the State, by sector, is from the DOE Energy
Information Administration (EIA) State Energy Data, available at
http://www .eia.doe.gov/emeu/states/_seds.html.

2. Baseline Historical Vehicle Fleet, Fuel Use, and Travel Activity Data

Baseline data on the State vehicle fleet is incorporated from the MOBILE model,
as specified in the Florida Inventory and Reference Case Projection report.
Baseline fuel use is obtained from the most recent US DOE Energy Information
Administration (EIA) reports, as described in the Florida Inventory and
Reference Case Projection report. Baseline travel activity data in the form of
vehicle miles traveled were developed by the Florida Department of
Transporation (DOT) from linear extrapolation of historical Florida vehicle miles
traveled (VMT) data, per the Florida Inventory and Reference Case Projection
report. State-specific vehicle registration data was available and incorporated
into the analysis of TLU-2 and TLU-7.

3. Baseline Forecast GHG Emissions

Baseline forecasts of future GHG emissions for the transportation and land use
sector, data sources, and methods of analyses for these forecasts are described in
the Florida Inventory and Reference Case Projection report.

4. Energy Price Projections through 2030
Energy prices by region are from the EIA Supplemental Tables to the AEO 2007,
with projections through 2030. Adjustments to the EIA projections are made on a
case-by-case basis.

The Energy Independence and Security Act of 2007 contains a provision to increase the
corporate average fuel economy (CAFE) of light-duty vehicles (passenger cars and light trucks)
to 35 miles per gallon by 2020. The Florida Inventory and Reference Case Projection does not
include the CAFE or biofuels provisions (or any other provisions) of the Energy Independence
and Security Act of 2007. Increases in vehicle fuel economy resulting from this Act would lead
to reduced CO:2 emissions from onroad vehicles. While adjustment of the reference case
projection to account for the Act was deferred to a later date, the effect of the new CAFE
standards was accounted for in the estimates of GHG reductions from the various TLU policy
recommendations discussed below.

Cost Inclusion

The analytical methods being used can incorporate a wide variety of costs, depending on the
availability of cost state. Fuel costs are incorporated into all analyses where relevant. Other
types of costs are explicitly considered in the analysis if they can be readily estimated.

Types of costs that are incorporated include:

e Annualized capital costs levelized (amortized),

C-3 2008 Center for Climate Strategies
Appendix C www. flclimatechange.us




Florida’s Energy and Climate Change Action Plan

e Operations and maintenance costs, and
e Administrative costs.
Types of costs that are not incorporated include:

e  External costs, such as the monetized environmental or social benefits and impacts (e.g.,
the cost of damage by air pollutants on structures and crops), quality-of-life
improvements, and health impacts and benefits (e.g., improved road safety);

e  Energy security benefits; and

e Macroeconomic impacts related to reduced or increased consumer spending, and
shifting of cost and benefits among different sectors of the economy.

Cumulative (Overlap) Analysis

In addition to estimating the impacts of each individual policy recommendation, the combined
impacts of the TLU policy recommendations was estimated, assuming that all policies were
implemented together. This involved eliminating any overlaps in coverage that would occur to
avoid double counting of impacts. Also, overlaps between policy recommendations in the TLU
sector and policies in other sectors were identified. The following section identifies where these
overlaps occurred and explains the methods used to adjust the impacts analysis to avoid double
counting of impacts.

Method for Analyzing Cumulative Impacts of Combined TLU Policies

It is widely accepted that there are three general categories of factors that impact the emission of
GHGs from the transportation sector. These three general categories are often described as “the
three-legged stool.” The three categories (or three legs of the stool) are vehicle characteristics,
fuels, and travel activity.

These three factors interact in a complex fashion to have an effect on GHG emission levels. The
following formula summarizes this interaction in a simplified fashion: Vehicle Miles Traveled
divided by Miles per Gallon multiplied by MMtCOze/gallon yields MMtCO:e. Thus, the GHG
emissions reductions resulting from individual stand alone policies are not additive. For
example, a policy that reduces vehicle-miles traveled (VMT) will reduce the GHG benefits of a
policy that improves fuel economy or reduces fuel carbon intensity.

The cumulative GHG emissions reductions that would result if all eight TLU policies described
below were to be implemented as a package was estimated by identifying the potential for
overlap between the policies as follows:

e TLU Policies 1 through 7 affect the light-duty vehicle fleet, while TLU Policy 8 affects the
heavy-duty vehicle fleet. Thus, there is no overlap between TLU Policies 1-7 and TLU
Policy 8.
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e TLU Policies 1 through 7 were grouped into three categories: policies affecting VMT,
policies affecting vehicle fuel economy, and policies affecting the carbon intensity of
fuels used. TLU Policies 3, 4, 5, and 6 all affect VMT. TLU Policies 2 and 7 affect vehicle
fuel economy. TLU Policy 1 affects the carbon intensity of fuels used. The overlap
within each of these three groups was determined.

e Asafinal step, the overlap between each of the three categories was estimated and
applied.

The net cumulative GHG reductions from implementation of all eight TLU policies was found
to be approximately 9 to10 percent lower than the sum of the individual policy impacts. The
overlap amongst policies affected the cumulative costs, as well as the GHG reductions. The net
cumulative costs were found to be approximately 12 percent lower than the sum of the
individual policy costs.

Overlap of TLU Policies with Other Sectors

TLU Policy 1 overlaps with policies related to biomass/biofuels in the Agriculture, Forestry and
Waste (AFW) sector. Adjustments were made to the AFW policies to account for the overlap.
There are no additional overlaps between TLU policies, and policies in other sectors.
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TLU-1. Develop and Expand Low-GHG Fuels

The 10 billion gallons of imported transportation fuel used annually in Florida is responsible for
40 percent of the greenhouse gas (GHG) production, creates a significant imbalance in trade,
and contributes to our strategic dependence. Oil prices increased by 100 percent between July
2,2007, and July 1, 2008, with no end in sight, increasing the cost of gasoline and damaging the
economy of Florida as well as that of other states. Increased efficiency and the development of
alternatives could mitigate these adverse effects. Development of large-scale, domestic,
alternative fuels will provide a cost-competitive alternative that can stabilize the value of
automotive fuels and other petroleum-derived products and stimulate local economies.

Alternative fuels from biomass, cellulosic residues, and energy crops have been identified by
the U.S. Department of Agriculture (USDA) and the U.S. Department of Energy (US DOE) as
our best near-term opportunity to reduce oil dependence and GHG emissions. The Sunshine
State of Florida ranks near the top in potential production of energy crops and residues
(agricultural, forest, and municipal) for ethanol fuel. Development of this new industry in
Florida will require substantial commercial investment and could result in more than 200
advanced biofuels plants that would directly employ more than 12,000 individuals around the
state.

The 2008 Federal Farm Bill (HR-2419) has an excellent program (Biomass Crop Assistance
Program) to mitigate farming risks for energy crops which has not been sufficiently publicized
in Florida and will greatly assist the development of this new industry. This Farm Bill also
defines “advanced biofuels” very broadly to include liquid and gaseous fuels made from any
renewable biomass except the starch from corn (to include the most current definition for
advanced biofuel from the recently passed Farm Bill.)

The existing federal legislation and the 2006 Florida Energy Act provide incentives in the form
of income and sales tax credits for investments in the production, storage, and distribution of
biodiesel and ethanol. However, the Florida credits terminate on June 30, 2010, and are subject
to relatively low statewide caps on the amount of credits allowable.

Alternative fuels can have a key role in the transformation of the energy sector, climate
stabilization, and the renaissance of rural areas. There are “good” and “bad” alternative fuels
depending on how they are produced, used, and traded which, in turn, determines their
ultimate economic, environmental, and social impacts. Alternative fuel production, trade, and
use must be cost-effective, equitable, and sustainable.

TLU-1 recommends the following to develop and expand low-GHG and alternative fuels:

e Integrate and better coordinate policy frameworks.

e Assess and monitor benefits and impacts of alternative fuels production, trade, and use.
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e Address negative indirect effects of alternative fuels production, trade, and use.
e Reward positive impacts and investments attained through carbon management.

e Build consensus for new projects by supporting informed and continuous dialogue
engaging all relevant stakeholders.

e Increase investments in research, development, and demonstration.

Public policy with regard to investment in research and development (R&D) should focus on
the production of cost-effective, second-generation alternative fuels; build on sustainability
lessons learned from first-generation alternative fuels to be used for second-generation
alternative fuels; increase conversion technology performance; and maximize climate change
mitigation. In addition, public policy should:

e Build capacity to enable producers to manage carbon and water,
e Make sure that trade policies and climate change policies work together, and

e Open competition in the transport sector to all recommendations and methods that can
displace carbon and imported oil, including demand reduction.

Policy Description

This recommendation seeks to reduce GHG emissions by decreasing the carbon intensity of
vehicle fuels sold in Florida. A low-carbon fuel standard (LCFS) would require all fuel
providers in Florida to ensure that the mix of fuel they sell into the Florida market meets, on
average, a declining standard for GHG emissions measured in carbon dioxide equivalent (COze)
per unit of fuel energy. The state should develop, with industry and stakeholder input, a set of
standards for low-carbon fuels, which include biodiesel, cellulosic ethanol, hydrogen,
compressed natural gas, liquefied petroleum gas, electricity, and low-carbon blends such as E10
or E85. The standard would be measured on a life cycle basis in order to include all emissions
from fuel production to consumption.

Fuel providers (defined as refiners, importers, and blenders of on-road vehicle fuels) will need
to report on an annual basis that the fuel mixtures they provide to the market meet the LCFS.
Fuel retailers should be encouraged to provide this information to consumers at the point of
sale to the extent that the information is available.

Policy Design

Goals: Create an LCFS for transportation fuels (gasoline and diesel) sold in Florida that would
reduce the carbon intensity of Florida’s on-road vehicle fuels. In addition to the reduction
standard and program timing, life cycle model and boundary conditions should be addressed in
creating the program.

Timing: Following the design period, the program proposal for standards would be reviewed,
discussed, and decided upon in the appropriate legislative venue.
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Parties Involved: Florida Energy and Climate Commission (FECC), fuel providers, Florida
Department of Economic Development, and the Florida Department of Environmental
Protection.

Table C-1-1 shows life cycle (“well-to-wheels”) GHG impacts of various biofuels
recommendations.

Table C-1-1. Estimated alternative fuels impacts on GHG emissions

Reduction
Fuel/Technology Blend Feedstock (GHGs per mile)*
Ethanol E10 Corn' 1.4%
Ethanol E10 Sugarcane 4.6%
Ethanol E10 Cellulosic 7.4%
Ethanol E85 Corn 15.9%
Ethanol E85 Sugarcane 51.7%
Ethanol E85 Cellulosic 83.8%
Liquid natural gas n/a n/a 15.2%
Compressed natural gas n/a n/a 15.3%
Biodiesel B20 Soy 17.7%

* Ethanol reductions estimated relative to gasoline; biodiesel reductions estimated relative to diesel fuel. Actual
reductions depend on many factors in the production, distribution, and use of fuels.

" Corn ethanol estimations assume a fossil-fuel boiler.
Source: GREET v1.8 outputs.

Implementation Mechanisms

A Governor’s Executive Order would initiate the process for development of the LCFS,
followed by a detailed report. The appropriate state agencies will undertake a study to develop
the framework for the LCFS. Once the study is completed, it would be introduced to the state’s
legislative proceedings, at which point the appropriate state agency will conduct public
hearings on the proposal. Once adopted, an appropriate state agency will initiate a rulemaking
proceeding that establishes and implements the LCFS.

The LCFS is market-based and performance-based, allowing averaging, banking, and trading to
achieve the lowest cost and consumer-responsive solutions. An LCFS is also fuel-neutral, where
fuel providers will choose which fuels to sell and in what volumes.

Fuel providers—defined as refiners, importers, and blenders of passenger vehicle fuels—would
demonstrate on an annual basis that the fuel mixtures they provide to the market meet the
target by using credits previously banked or purchased.

C-8 2008 Center for Climate Strategies
Appendix C www. flclimatechange.us




Florida’s Energy and Climate Change Action Plan

e Amend the 2006 Florida Energy Act by extending the expiration date for the credits and
increasing the statewide cap (currently $6.5 million) on the credits allowed for investments
in the production, storage, and distribution of biodiesel (B10-B100) and ethanol (E10-E100).

e Provide a production incentive to ethanol producers for ethanol that is produced in Florida
from Florida-grown biomass and used in Florida automotive fuel, with a set maximum for
cumulative annual production incentives.

e Provide the opportunity to lease public lands for the production of nonfood energy crops
consistent with the purposes for which land was acquired and consistent with the identified
management plan for the public land.

e Increase awareness of the USDA Biomass Crop Assistance Program designed to mitigate
risk to farmers who produce energy crops.

e Provide the opportunity for public bonds to be used to finance advanced biofuels
production in Florida.

e Provide favorable land taxation not to exceed agricultural rates for facilities that convert
renewable feedstocks grown in Florida into advanced biofuels that are used in Florida.

e Develop a comprehensive marketing package to help recruit advanced biofuel industries
into Florida and compare with opportunities provided in other states.

e Modify one of Florida’s energy grant programs to promote and expand the use of advanced
biofuels such as ethanol and biodiesel as clean, alternative transportation fuels. Accelerate
the commercialization of new alternative fuel technologies and products by providing
grants of up to $100,000 each for the development of business plans, engineering studies,
design studies, permit applications, and legal work for potential new biofuels facilities in
Florida (based on the Renewable Fuels Research, Development, and Demonstration
Program administered by the Illinois Department of Commerce and Economic
Opportunity). This may overlap with the new Florida program described in Florida Statutes
377.804.
http://www flsenate.gov/Statutes/index.cfm?mode=View%20Statutes&SubMenu=1&App m
ode=Display Statute&Search String=377.804&URL=CH0377/Sec804.HTM

Related Policies/Programs in Place

Florida’s state Renewable Fuel Standards (RFS) is among the most progressive standard in the
country.

Florida Grant Programs

Alternative Fuels Production Incentive

The Innovation Incentive Program is created within the Office of Tourism, Trade, and Economic
Development (OTTED) to provide resources for business projects that allow the state to
effectively compete for high-value research and development, including alternative and
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renewable energy projects. To qualify, an alternative and renewable energy project must
involve collaboration with an institution of higher education, provide the state a minimum full
return on investment within a 20-year period, include matching funds provided by the
applicant or other available sources, and be located in Florida. Additional criteria may apply.
For the purposes of this incentive, alternative and renewable energy means electrical,
mechanical, or thermal energy produced by a method that uses one or more of the following
energy sources: ethanol, cellulosic ethanol, hydrous ethanol, bio-butanol, biodiesel, biomass,
biogas, hydrogen fuel cells, ocean energy, hydrogen, solar, hydro, wind, or geothermal
(reference HB 7135, 2008, and Florida Statutes 377.804 ).

http://www.myfloridahouse.gov/Sections/Bills/billsdetail.aspx?Billld=39607 &Sessionld=57&Ses
sionIndex=-
1&BillText=&BilINumber=7135&BillSponsorIndex=0&BillListindex=0&Bill Typelndex=0&BillRef
erredIndex=0&HouseChamber=H&BillSearchIndex=0

Renewable Energy Grants

The Renewable Energy Technologies Grants Program
(http://www.dep.state.fl.us/energy/energyact/grants.htm) provides matching grants for
demonstration, commercialization, research, and development projects relating to renewable
energy technologies, including those that generate or use hydrogen or biomass resources
(reference Florida Statutes 377.804).

The potential interaction between federal and state policy actions related to the Renewable Fuel
Standard (RFS) at the national level and various state and regional GHG mitigation policies is
worth understanding to most effectively formulate state and regional policies within the
existing context of federal policies regarding transportation fuels.

The most recently passed federal law, the Energy Independence and Security Act (EISA) of
2007, expanded the federal Renewable Fuel Standard significantly. Under the new law, fuel
suppliers are required to blend nine billion gallons of renewable fuel into gasoline in 2008. Fuel
suppliers must increase the amount of renewable fuel blended into transportation fuels
annually to reach a level of 36 billion gallons in 2022.

In the United States, a significant amount of gasoline is currently being blended with a
relatively small portion of alternative fuel in the form of ethanol. Virtually all light-duty motor
vehicles in a fleet can handle gasoline blended with ethanol when ethanol makes up 10 percent
or less of the volume of the fuel. The nation is quickly moving toward a standard of a minimum
of 10 percent ethanol blended into gasoline to serve multiple goals: increasing use of alternative
fuels, reducing reliance upon imported petroleum and petroleum products, reducing air
pollution by producing cleaner burning fuel, and reducing GHG emissions from the
combustion of transportation fuels.

In comparison with the nine billion gallon renewable fuel requirement for 2008, the United
States consumed roughly fi ve billion gallons of biofuels in 2006. The U.S. ethanol industry has
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successfully increased the amount of production from an estimated 1.8 billion gallons in 2001 to
an estimated 6.5 billion gallons in 2007.

The 2022 RFS goal of 36 billion gallons is not likely to be achievable through corn ethanol alone,
and the EISA limits the amount of corn ethanol that may be credited toward the RFS goals at

15 billion gallons beginning in 2015. The remainder of the RFS goal—21 billion to 36 billion
gallons—is expected to be reached through “advanced biofuels.” As a result, the federal policy
expects that advanced, or “second-generation” biofuels, will be commercially available in 2015
and will provide the majority of the fuel to meet the federal RFS in the longer term.

State governments and regional associations of state governments are considering and adopting
a range of policies to reduce GHG emissions from the combustion of transportation fuels.
Included in this set of policies are those that overlap or interact to some extent with the federal
RFS as formulated in the 2007 EISA. The low-carbon fuel standard (LCEFS) is the policy most
often considered by individual states as a means to reduce the carbon intensity of transportation
fuels being used.

There are two other sets of policies considered by states that may complement the federal
policies. One set of policies would incentivize or provide for increased capacity for production
and blending of alternative fuels and distribution of those fuels to fuel stations. The other set of
policies would incentivize or provide for increased capacity of motor vehicle fleets to use blends
of fuel that reduce the portion of petroleum-based products below the 90 percent threshold for
gasoline and the 95 percent threshold for diesel fuel; these policies would also increase the
percentage of alternative fuels (corn ethanol, advanced biofuels, and other renewables) above
the 10 percent (E10) threshold for gasoline blends and the 5 percent (B5) threshold for diesel
blends. Some policies that fall into this second category include promotion of flex-fuel vehicles
that can safely and effectively use the higher blends of fuels and provision of the fuel station
infrastructure necessary for pumping these higher blends.

Estimated GHG Reductions and Net Costs or Cost Savings

Table C-1-2. Effect on GHG Emissions, Fuel Consumption, and Costs

2017 2025 Units
GHG emission savings 6.2 12.62 MMtCOze
Net present value (2009-2025) N/A -$15,161 $ Million
Cumulative reductions (2009-2025) N/A 106.41 MMtCOze
Cost-effectiveness N/A -$142 $/MtCOe
Gallons saved ( fuel displaced by alternative fuels) 2,272 3,687 Million gallons
Gallons saved (2009-2025) N/A 37,290 Million gallons

GHG = greenhouse gas; MMtCO.e = million metric tons of carbon dioxide equivalent; N/A = not applicable; $/tCO.e =
dollars per metric ton of carbon dioxide equivalent.
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Data Sources:

Life cycle impacts of biofuels were obtained from the Argonne National Laboratory ‘s (ANL)
Gases, Regulated Emissions, and Energy Use in Transportation (GREET) model (v1.8).

Fuel consumption, fuel economy, and gasoline and ethanol prices were obtained from EIA’s
AEQ, June 2008 release.

Price of biodiesel and conventional diesel was obtained from US DOE Alternative Fuels Price
Report, July 2008.

Quantification Methods: In order to estimate potential GHG emission reductions, a scenario
was developed that is intended to reflect current Federal law (per the 2007 Renewable Fuel
Standard) and Florida state law (minimum 10 percent ethanol content by December 31, 2010).
Table C-1-3 shows the assumptions used for this scenario.

Table C-1-3. Title

E85 E10 % Ethanol Feedstocks

Ethanol Ethanol Ethanol % %

Market Market in % % % Biodiesel | Renewable
Time Period | Share Share Gasoline Corn Sugarcane | Cellulosic | in Diesel Fuels
2010 0% 100% 10% 95% 5% 0% 1% 8%
2011-2015 3% 97% 12% 90% 10% 0% 2% 10%
2016-2020 10% 90% 18% 75% 15% 10% 5% 15%
2021-2025 17% 83% 23% 65% 20% 15% 10% 20%

In this scenario (Table C-1-3), by 2025, ethanol sales in Florida would represent 23 percent of
gasoline sales. For analysis purposes, ethanol was assumed to be used in the form of either E10
or E85. In reality, flex-fuel vehicles will be able to operate on any blend of ethanol up to 85
percent. The analysis assumptions are intended to reflect that range of blends. In addition, 95
percent of ethanol is assumed to come from corn feedstocks, with 5 percent from sugarcane in
2011, with a 90 percent corn/10 percent sugarcane mix assumed from 2011 to 2015. Starting in
2016, it is assumed that cellulosic ethanol would begin to make up a significant portion of the
ethanol market. Biodiesel (from soy) is assumed to make up 10 percent of total Florida diesel
sales by 2025.

Figure C-1-1 illustrates the assumed blends of ethanol and biodiesel as percentages of gasoline
and diesel, respectively, as well as the overall renewable fuel blend and estimated resulting
reduction in average fuel carbon intensity. The cumulative impact of this increase in biofuels is
anticipated to be approximately a 6 percent reduction in average fuel carbon intensity in 2020
and approximately an 8 percent reduction in 2025.

Cost is calculated as the incremental cost of biofuels per gallon of gasoline equivalent (for
ethanol) or diesel equivalent (for biodiesel) multiplied by total consumption of each fuel.
Ethanol and gasoline prices in future years are drawn from the Energy Information
Administration’s Annual Energy Outlook, June 2008. Based on information from the U.S.
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Department Energy’s Alternative Fuels Price Report, July 2008, the difference in the average
price of biodiesel compared with conventional diesel in the Lower Atlantic region is
approximately $0.05 per gallon (less for biodiesel). Note that the cost calculation does not
include Federal subsidies in the form of tax credits for ethanol or biodiesel. In addition, costs
related to any vehicle upgrades (for example, flex-fuel vehicles that can operate on ethanol
blends up to E85) are not included. The market for inputs into biofuels production and also for
the biofuels themselves exhibit a significant level of volatility. There is a significant level of
uncertainty about the likely future costs of production and the market price of biofuels,
although it has been argued that biodiesel will be priced competitively with diesel in the future
in order to maintain market viability.!

Figure C-1-1. Scenario Analysis for Potential Achievement of Low Carbon Fuels
Standards Goals
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Key Assumptions:

e Program starts in 2010, first year of emission reduction.
e Program applies to all on-road vehicles, “replacing” current gasoline and diesel fuel.
e Baseline accounts for

o 0 percent ethanol existing market share.

o 0 percent existing biodiesel market share.

! John Ferris, Michigan State University, “Agriculture as a Source of Fuel: Prospects and Impacts, 2007 to 2017,
USDA Conference on Biofuels, Food & Feed Tradeoffs, St. Louis, Missouri, April 12-13, 2007.
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Key Uncertainties

Transportation fuel providers would need to undertake changes in their production and
distribution methods in order to achieve the goals. Because the policy does not prescribe
particular technology pathways, there is uncertainty surrounding which fuels and technologies
fuel providers will use to meet the standard. The program assumes that providers will use the
most cost-effective recommendations to meet the standard, but costs are unknown at this time.
The market for inputs into biofuels production and also for the biofuels themselves exhibit a
significant level of volatility. There is a significant level of uncertainty about the likely future
costs of production and the market price of biofuels.

Additional Benefits and Costs

Use of biodiesel reduces diesel particulate matter emissions, which have adverse public health
effects. Use of ethanol also reduces air pollutant emissions.

Feasibility Issues

There are feasibility issues associated with transporting large volumes of biofuels to and within
the state, as well as distributing biofuels to consumers. For example, ethanol has historically not
been moved in the pipeline network used for transport gasoline and diesel fuel. However, the
pipeline industry is currently in the process of adapting technology for pipeline distribution of
ethanol.

Status of Group Approval
Complete.

Level of Group Support

Unanimous.

Barriers to Consensus

None.
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TLU-2. Low Rolling Resistance Tires and Other Add-On Technologies

Low-rolling-resistance (LRR) tires can reduce vehicle fuel use and associated carbon dioxide
(COz) emissions. A 10 percent reduction in rolling resistance improves fuel economy by
approximately 1-2 percent for an average passenger car. The theoretical limit for fuel savings
(assuming 100 percent reduction in rolling resistance) has been estimated at about 14 percent for
passenger cars. Differentials of 20 percent or more in rolling resistance have been found among
currently available new tires having the same size, traction characteristics, and speed ratings.

Manufacturers currently use LRR tires on new vehicles, but they are not easily available to
consumers as replacement tires. When installing original equipment (OE) tires, carmakers use
LRR tires as a way to contribute to meeting the federal corporate average fuel economy (CAFE)
standards. When replacing the original tires, consumers often purchase less efficient tires. For
example, while the majority of OE passenger tires have rolling resistance coefficients (RRC)
between 0.006 and 0.010, the range for replacement passenger tires tends to be higher with the
RRC’s between 0.007 and 0.014. An average passenger tire has an RRC of 0.01, the high end of
the range for OE passenger tires.

Both design and operation characteristics affect the rolling resistance of tires. A tire’s
construction, geometric dimension, material types, formulation, and volume all affect its rolling
resistance. A tire’s tread has a particularly major affect on rolling resistance, but can also affect
tire life and the resultant number of scrap tires, and therefore may not be a desirable means for
improving rolling resistance. On the operations side, load, inflation pressure, alignment, and
temperature all affect a tire’s rolling resistance.

Thus, there are three avenues by which the rolling resistance of tires may be reduced, and fuel
economy improved as a result:

0 Consumers could purchase more tires that are now available and have lower rolling
resistance;

0 Tire designs could be modified and new technologies could be introduced to reduce
rolling resistance;

0 Vehicle operations could be improved, especially through improved maintenance of tire
inflation.

Currently, tire manufacturers and retailers are not required to provide information about the
fuel efficiency of replacement tires. In addition, there is no current minimum standard for fuel
efficiency that all replacement tires must meet. State policy and action can help bridge this gap
through a variety of mechanisms. State policy can improve the fuel economy of the light duty
vehicle (LDV) fleet by setting minimum energy efficiency standards for replacement tires and
requiring that greater information about LRR replacement tires be made available to consumers
at the point of sale. Information can also be provided to consumers about fuel efficiency and
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cost in relation to the purchase, maintenance, and operation of their vehicles. State policy can
encourage or provide information on complementary add-on technologies that could facilitate
vehicle operation practices that improve fuel efficiency.

One example of these technologies would be the addition of ‘real-time’ indicators of miles per
gallon (mpg) for those vehicles that do not already provide such information to motor vehicle
operators. The installation of technologies that provide drivers with current fuel efficiency
(mpg) information has the potential to increase driver awareness of fuel consumption rates
under different vehicle operating conditions.

In addition to receiving real-time information on mpg while their vehicles are in operation
through mpg indicators, drivers could also receive alerts when tire pressure is too low through
devices such as the Air Alert Valve Caps. Generally, a set of four light-emitting diode (LED)
self-calibrating tire pressure valve caps such as Air Alert cost about $22.00, and real-time mpg
monitoring systems such as ScanGauge are about $100.00.

Policy Design

Goals: Require that replacement tires be LRR tires that achieve an average 4.0 percent gain in
fuel economy for the light-duty vehicle (LDV) fleet, including light-duty trucks, without
reducing tire lifetime or otherwise increasing the lifecycle carbon footprint of the tires.

Timing: The requirement would phase in beginning in 2011, reaching the 4 percent gain no later
than 2030. Intermediate targets may be set as necessary to ensure achievement of the policy
goal as soon as feasible.

Parties Involved: State government; automobile and industries.

Implementation Mechanisms

An appropriate state agency would initiate a fuel-efficient tire replacement program. The
program could include consumer education, product labeling, and minimum standards
elements. The program would include consideration of the technical feasibility and cost of such
a program, the relationship between tire fuel efficiency and tire safety, potential effects upon
tire life, and impacts on the potential for tire recycling. In addition, the program may determine
it necessary to exempt certain classes of tires that sell in low volumes, including specialty and
high-performance tires.

The minimum standard is likely to be less stringent than the standard for energy efficiency of
original equipment tires. Such a regulation would improve the fuel efficiency of the overall
LDV fleet but not necessarily the fuel efficiency of all tires since consumers would still make
choices in the marketplace. The replacement tires in the future would be on average more fuel
efficient than those historically purchased, but are likely to be, on average, not as fuel efficient
as the tires included as original equipment by the automobile manufacturers.
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Information and Education

Provide information to the general public and commercial businesses (for example, taxi and
food delivery services) that use LDVs for daily business explaining that improved fuel
efficiency is directly related to the decreased rolling resistance of a vehicle’s tires. Information
on the potential annual cost savings of using LRR tires would also be provided. For example, a
car averaging 15,000 miles/year would have annual fuel savings of about $100. A chart of
recommended tire models would be included with information on product labeling and
minimum standards elements. Best scientific information, including the results from tests
conducted by the tire manufacturers, the California Energy Commission, and the National
Academy of Sciences (NAS), would be reviewed and incorporated.

The manufacturers of the LRR tires would be contacted to encourage the promotion of their
products through regional newspaper and television advertising. The producers of LRR tires
may freely provide promotional materials.

Promotion and Marketing

State lead by example—The state will lead by example by initiating a fuel-efficient replacement
tire program. This would include all-weather fuel-efficient tires and would require legislative
approval for rental rates for vehicles, both owned and leased.

Over time, all state fleet tires in need of replacement will be changed to LRR tires, if available
for the vehicle type and season.

e Encourage procurement of LRR tires for other vehicle fleets. Encourage local/county
governments to act consistently with standards and support state procurement on their
behalf.

e Encourage federal agencies located within the state to act in accordance with and support
state actions.

e Encourage businesses that depend on vehicles to conduct their daily business to act in
accordance with and support state actions.

Voluntary LRR standards — Establish voluntary LRR standards that achieve an average 4.0
percent gain in fuel economy.

Marketing program—Develop a marketing program for tire dealers and consumers to encourage
the purchase of LRR tires. This effort might include a voluntary labeling program for tire fuel
efficiency.

University research—Encourage the Florida University System to conduct research on alternative
noncombustible applications for used tires.

Web site— All state-supported programs would have dedicated detailed Web sites. In addition to
information and materials, program participation and success stories by the various
governmental agencies and individual businesses would also be documented and extolled.
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Technical assistance —Contact the LRR manufacturers and tire distributors to coordinate
objectives and obtain technical support for outreach materials.

Funding mechanisms and/or incentives—Replacement of tires on state fleet vehicles is already
budgeted through the Florida Department of Transportation (FDOT) annual funding processes.

Voluntary and/or negotiated agreements —Work with the manufacturers and affected parties to
achieve objectives with flexibility in their timelines.

Codes and standards—The State of California and Germany have developed substantial
information pertaining to LRR tires because of legislative actions that require tires to be
replaced with more efficient ones. Their documentation identifies testing methods and LRR
standards. The appropriate state agency can review the information and establish suitable
Florida standards.

Pilots and demonstrations —Coordinate with product developers to help them promote their
technologies.

Reporting—The state will develop a system for tracking purposes so it can eventually determine
the turnover to LRR tires and the benefits achieved from the conversion. A simple tracking
system would be established relatively easily by contacting the primary tire distributors of the
major Florida cities on an annual basis, and estimates can be gathered from their inventories.

Enforcement —No enforcement actions will be necessary when the program is instituted as a
voluntary program. After mandatory labeling is in effect, spot checks at the primary tire
distributors in the main Florida cities would be conducted annually by the county health
departments and state staff.

Related Policies/Programs in Place

In October 2003, California adopted the world’s first fuel-efficient replacement tire law (AB 844
[Assembly Bill 844]). This law directed the California Energy Commission to develop a State
Efficient Tire Program that includes the following elements: (1) develop a consumer education
program, (2) require that retailers provide labeling information to consumers at the point of
sale, and (3) promulgate through a rule development process a minimum standard for the fuel
efficiency of replacement tires sold. The California rule development process began in January
2007. More information about the California Fuel Efficient Tire Program may be found at:
http://www.energy.ca.gov/tires/

Estimated GHG Reductions and Net Costs or Cost Savings

It was assumed that this policy would have the effect of improving the fuel economy—by 4
percent on average —of all light-duty gasoline and diesel vehicles (including light-duty trucks)
that installed replacement tires in 2030. It was assumed that this improvement would be phased
in linearly over a 20-year time frame starting in 2011 and ending in 2030. For example, fuel
economy is assumed to improve by 0.20 percent in 2011, by 0.40 percent in 2012, and so on until
the maximum 4 percent improvement is attained in 2030. The improvement applies to all
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vehicles scheduled to replace tires during a given year. It is assumed that vehicles are scheduled
to replace tires approximately every 45,000 miles.

Table C-2-1. Effect on GHG Emissions, Fuel Consumption, and Costs

2010 2017 2020 2025 Units
Gallons of Gasoline/Diesel Saved 0 195 284 402 Million Gallons
Cumulative Fuel Savings (2008 & forward) 0 661 1,428 3,209 Million Gallons
GHG emission savings 0 0.80 1.21 1.84 MMtCO,e
Cumulative Net present value (2008 & forward) $0 -$253 -$544 -$1,259 | $ Million
Cumulative emissions reductions (2008 & 0 2.81 6.04 13.99 MMtCO.e
forward)
Cost-effectiveness N/A -$90 -$90 -$90 $/MtCOe

GHG = greenhouse gas; MMtCO_e = million metric tons of carbon dioxide equivalent; N/A = not applicable; $/MtCO,e
= dollars per metric tons of carbon dioxide equivalent.

Data Sources:

e Tires and Passenger Vehicle Fuel Economy, Transportation Research Board/National
Research Council (NRC), 2006. This report may be accessed on the web at:
http://onlinepubs.trb.org/Onlinepubs/sr/sr286.pdf

e C(California State Fuel-Efficient Tire Report, California Energy Commission, January 2003.
This report may be accessed on the web at: http://www.energy.ca.gov/reports/2003-01-
31 600-03-001F-VOL1.PDF and at http://www.energy.ca.gov/reports/2003-01-31 600-03-
001CRVOL2.PDEF.

Quantification Methods:

In order to quantify the LRR tire policy for the State of Florida, CCS used the Vehicle Energy
and Greenhouse Gas Assessment Tool (VEGA Tool), in conjunction with data available from
two existing assessments reference above: Tires and Passenger Vehicle Fuel Economy (2006 TRB
Report) and California State Fuel-Efficient Tire Report (2003 California Study). In addition, CCS
assumed a cost-effectiveness of $90 per metric ton for this policy based on previous experiences
with this type of policy. The sections below summarize the major conclusions form the 2006
TRB Report and the 2003 California Study, as well as the VEGA Tool methodology.

2006 TRB Report

At the request of the United States Congress, the National Research Council of the National
Academy of Sciences (NRC/NAS) conducted a study of the feasibility of reducing rolling
resistance in replacement tires titled “Tires and Passenger Vehicle Fuel Economy” published in
2006 by the Transportation Research Board (2006 TRB Report). The study made the following
conclusions that are relevant to the quantification of this policy:
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0 “Reducing the average rolling resistance of replacement tires by a magnitude of 10
percent is technically and economically feasible.”

0 “In the committee’s view, there is much evidence to suggest that reducing the average
rolling resistance of replacement tires by a magnitude of 10 percent is feasible and
attainable within a decade.”

0 “Tires and their rolling resistance characteristics can have a meaningful effect on
vehicle fuel economy and consumption.”

The report’s conclusions listed above guided development of this policy’s goal level and timing.

2003 California Study

CCS also evaluated the 2003 California study. The 2003 California Study, commissioned by the
California Energy Commission, found that about 300 million gallons of gasoline per year can be
saved in that state with LRR tires. The study also found that a set of four LRR tires would cost
consumers an estimated $5 to $12 more than conventional replacement tires. The fuel-efficient
tires would reduce gasoline consumption by 1.5 percent to 4.5 percent, saving the typical driver
up to $145 over the approximately 50,000-mile life of the tires, assuming a $1.53/gallon gasoline
price, according to the study. Consumers would save more than $470 million annually at
current retail prices or approximately $1.4 billion over the 3-year lifetime of a typical set of
replacement tires.

VEGA Tool Methodology

The VEGA Tool was developed by the CCS team to support their role in the Florida State
Climate Action Plan process, to conduct analysis of various policies affecting GHG emissions
from the on-road transportation sector.

Figure C-2-1 illustrates schematically how the VEGA Tool operates. The grey boxes represent
the inputs required: State GHG Inventory and Forecast data, existing actions, recent actions,
and the policy recommendations to be analyzed. The tool helps the analyst quantify the
existing actions, recent actions, and policy recommendations by translating them into three
aspects of on-road transport that affect on-road vehicle emissions of greenhouse gases:

1. Fleet Characteristics: Types of vehicles being driven?

0 Fuel Economy: The average miles per gallon for each model year and vehicle class

0 Vehicle Class Distribution: The portion of the vehicle fleet falling into each of the 28
vehicle classes defined by the Mobile6 model (light-duty gas vehicles, light-duty gas
trucks —type 1, ...)

0 Fleet Turnover Rate: The rate at which new cars are introduced and older cars are
retired from the vehicle fleet
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2. Fuel Characteristics: Types of fuel these vehicles use?
0 Fuels Used
0 Emission Rates of Fuels: Greenhouse gas emitted per unit of fuel?

3. Travel Habits (VMT): How much are the vehicles being driven?

Figure C-2-1. Vega Tool Overview
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The above parameters, also illustrated in figure C-2-2, can be adjusted by the analyst to best
reflect a given action or policy recommendation. The VEGA Tool then combines these
parameters to estimate what the greenhouse gas emissions would be should the policy be
implemented.

Estimated GHG
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The LRR tire policy affected the fuel economy parameter. It was assumed that the
improvements in fuel economy resulting from the LRR tire policy would phase in linearly over
a 20 year timeframe starting in 2011 and ending in 2030. For example, fuel economy was
assumed to improve by 0.20 percent in 2011, by 0.40 percent in 2012, and so on until the

maximum 4 percent improvement was attained in 2030. Only vehicles scheduled to replace
tires during a given year would have improved fuel economy. A tire replacement schedule was
estimated for each vehicle class based on average mileage accumulation rates available from
EPA’s Mobile6 model and assuming that vehicles replace tires approximately every 45,000

Figure C-2-2. Vega Tool Analysis Parameters
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miles. In addition, fuel economy improvements were calculated for each vehicle class and
model year affected by the policy. It was assumed that the policy would affect all light duty
vehicles and trucks.

Figure C-2-2. Vega Tool Analysis Parameters
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Forecast with Policy Options

Once all of the parameters have been defined, the tool uses the following general methodology
to estimate fuel savings and GHG reductions. The vehicle miles traveled (VMT) and fuel
economy (mpg) are combined to estimate fuel consumption (gallons). The difference between
fuel consumption under baseline and policy recommendation conditions is the estimate change
in fuel consumption which would result from implementation of the policy recommendation.
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The estimated change in fuel consumption is translated into an estimated change in greenhouse
gas emissions.

For this analysis, the baseline fuel consumption assumed that the new Federal CAFE standards
were in effect.

Key Assumptions:

The estimate of costs associated with LRR replacement tires accounts for faster tire wear
(assuming that tires have lower tread) and an increase in the cost of production that is passed
through to consumers. According to the 2006 TRB Report, consumers would pay an additional
$12.00 per year to replace tires (including installation), and they would pay an additional $1.00
per tire due to increased production costs. This is a conservative assumption regarding
consumer costs. The 2006 TRB Report policy points out that “...if tire life is shortened by as
little as five percent, all or a significant portion of the annual fuel savings associated with lower
rolling resistance would be offset.”

On the other hand, the GHG reductions estimated for this policy assume that there would be no
reduction in average tire life as a result of this policy. A reduction in tire wear life would
increase the number of tires purchased, as well as the number of scrap tires, thus increasing the
overall carbon footprint associated with tire use. In terms of GHG reductions, it is preferable
that tire wear life be maintained (not be reduced) as a result of implementation of this policy.

Key Uncertainties

The LRR fuel-efficient tires program could begin to be implemented based upon existing off-
the-shelf technologies and products that already exist in the consumer marketplace.

Additional Benefits and Costs

This analysis focused on the effects on tailpipe emissions resulting from the LRR tire policy.
Additionally, costs or benefits may accrue from changes to the life cycle costs associated with
tire production and tire scraps depending on the methods employed to improve the average
rolling resistance of the replacement tire population. For example, some methods for reducing
rolling resistance would reduce tire life offsetting a portion of the greenhouse gas reductions
and cost savings. But, there are technically and economically feasible ways to improve rolling
resistance without degrading tire life. Policies and regulations can be crafted to ensure that tire
life is maintained. This policy should be implemented so as to minimize negative impacts on
life cycle costs and weigh them against the benefits of improved fuel economy and reduced
GHG emissions.

Feasibility Issues

None noted.
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Status of Group Approval
Complete.

Level of Group Support

Unanimous.

Barriers to Consensus

None.
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TLU-3. Smart Growth Planning

Policy Description

Smart Growth Planning looks at how land use planning, site planning, and urban design at the
community level can help achieve carbon and GHG emission reduction goals. The essence and
intention of smart growth within the context of climate change is to establish a policy
framework, clear guidelines, and measurement parameters for the development of new (and the
redevelopment of older) human habitat communities that will have a net-zero-carbon effect on
the general environment and reduce overall GHG emissions. This can be accomplished through
the complex interactions of the three primary elements of community development that have a
direct impact on GHG emissions and affect climate change:

e Construction energy and building lifetime energy use—measured by the protocols of
Leadership in Energy and Environmental Design (LEED™) Green Building Rating System,
Green Globes, or the Florida Green Building Coalition (FGBC);

e Individual vehicle miles traveled (VMT) generation and other transportation energy use (for
example, deliveries, maintenance, buses, security, health, fire, and safety) necessary to
support human communities; and

e The changing of land uses from carbon-sequestering land uses (for example, forests,
agriculture, parks, and wetlands) to carbon-releasing land uses (for example, building sites
and roadways) and development patterns.

Taken singularly in isolated policies, these three factors—land use changes, individual VMT
and transportation energy use in necessary daily lifestyle support, and the life cycle energy use
of buildings—may not be able to achieve the necessary reductions in GHG emissions to meet
climate change goals. Considered together in an integrated set of policies and guidelines,
however, they can accomplish the goal of a carbon-neutral footprint for human community
activities.

There are multiple levels at which VMT generation can be managed. This section focuses on
VMT generation from land use planning, site planning, and an urban design perspective at the
community level. In addition to this, the following policies focus on reducing VMT by
transportation system management (TSM; covered in TLU-4), increasing mode choices (TLU-5),
and land use-transportation coordination (TLU-6). Smart growth planning also helps reduce
VMT.

In the aggregate, measured at various levels of development from small to large, the balance of
carbon-sequestering and carbon-releasing land uses must at least balance and eventually
become negative in releasing carbon to reduce GHG emissions and reverse existing adverse
trends in our atmosphere.
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In accordance with Florida’s schedule for increasing standards for both building energy
efficiency and appliance energy efficiency outlined in HB 697 and HB 7135, community
development and redevelopment patterns should follow a similar schedule of reduced overall
energy use and increased efficiencies, thereby reducing GHG emissions and the energy and
resources necessary to provide all the requisites for human lifestyle support.

Policy Design
Goals:

¢ Require that municipalities increase the penetration of green initiatives into all aspects of
their operations and programs by adopting an approach that encourages internal and
external stakeholders to work together to develop integrated energy and environmental
solutions to reduce GHG emissions through multi-pollutant prevention, environmental
improvements, greater operational efficiency, and expanded public acceptance of green
initiatives.

e Require that community development proposals submitted for review are certified by
LEED, Green Globes, FGBC, or other approved certification to ensure that the new
development results in a net reduction in GHG emissions relative to a business as usual
(BAU) baseline scenario.

e Encourage and incentivize communities to adopt programs requiring buildings larger than
a certain number of square feet (sq ft)—for example, 25,000 sq ft or 50,000 sq ft—to have
LEED Silver, Green Globes, or the FGBC certification.

e Develop and adopt a State of Florida minimum set of Green Building Standards (as has been
developed in California and is being considered in other states).

e Work with LEED, Green Globes, and FGBC to establish both standards and a review
methodology to ensure that new development and its location results in a net reduction in
GHG emissions relative to a BAU baseline scenario.

e Minimize GHG emissions from development through a phased-in approach with both
short-term and long-term goals.

e Encourage compact urban development and mixed use development.

e Maximize the ability to appropriately retrofit existing buildings using development
standards. Address the retrofitting and remediation of existing buildings through
consideration of both existing development and redevelopment as appropriate.

e Encourage pedestrian-friendly development and urban infill development.

e Encourage and incentivize communities to adopt and support LEED-ND (LEED-
Neighborhood Development), Green Globes neighborhood design, or the FGBC
neighborhood design standards, currently in the pilot project testing phase.
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e Require that local governments adopt site planning and urban design standards that help
reduce VMT and GHG emissions, such as:

o Encourage communities to adopt design standards that increase street network density
and connectivity in new development and redevelopment projects (for example, reduce
cul-de-sacs and increase street network densities)

o Encourage pedestrian friendly environments by

— Create design guidelines that require main entries of all residential, retail, and
commercial buildings to be directly accessible from sidewalks;

— Incentivize greater sidewalk coverage in all future residential, commercial, and retail
developments (meaning that all streets within such developments should have
sidewalks);

— Provide incentives to design or locate residential projects consistent with LEED,
Green Globes, or the FGBC standards to encourage a greater proportion of dwelling
units to be developed within a one-half mile walking distance of at least two or more
commercial, retail, or entertainment centers.

o Encourage mixed use development that increases the job-housing balance by giving
incentives to increase floor area ratio (FAR) for mixed use projects

o Encourage or require compact development. Encourage counties and municipalities to
adopt incentive programs that allow building owners to exceed building height and
density limits if a building meets the LEED, Green Globes, or the FGBC standards. This
will help reduce emissions from VMT as well as from building operations

Timing: Establish a consortium of universities to provide both research and training to local,
state, and regional officials as they implement the goal that new development does not increase
GHG emissions.

Parties Involved: Local, state, and regional governments, private property owners,
development companies, and investors.

Implementation Mechanisms

Maximize the opportunities to retrofit existing buildings to meet LEED, Green Globes, FGBC, or
other approved certification programs to reduce energy consumption and thus reduce GHG
emissions.

Establish incentives and promote redevelopment projects that establish more energy-efficient
land use patterns. Redevelopment should result in a mix of uses that result in a reduction of
VMT when compared with the existing land use pattern.

Related Policies/Programs in Place
Potential overlap with ESD-13a [Energy Supply and Demand 13-a], ESD-13b, and ESD-14.
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Governments and government agencies are beginning to require that all new buildings meet
certain LEED, Green Globes, and the FGBC certification threshold standards. In 2003, for
example, the U.S. General Services Administration, which manages 1,800 federal buildings,
began requiring all new building projects to strive for the LEED Silver, Green Globes, or the
FGBC standards and, at a minimum, to meet the LEED, Green Globes, or the FGBC standards
for basic certification.

State-Level Initiatives: Governors in Arizona, California, Colorado, Maryland, New Mexico,
and Rhode Island have signed recent executive orders requiring all new construction to meet
LEED requirements. Other state and local governments have enacted similar requirements.

Financial Incentive Programs: Governments are also creating financial incentives to build
green. In July 2005, the Pennsylvania Legislature created incentives rewarding new schools that
were built to meet LEED Silver, Green Globes, or the FGBC certification requirements.

Development Incentives: In Arlington, Virginia, innovative incentive programs allow building
owners to exceed building height and occupant density limits if a building meets LEED, Green
Globes, or the FGBC standards. The permissible zoning variances increase for buildings that
meet even higher standards—LEED Silver, Gold, and Platinum. In addition, buildings that fail
to meet the LEED, Green Globes, or the FGBC standards are asked to contribute $0.03/sq ft to a
Green Building Fund, that educates the public about the value of green building.

Tax Incentives: Other states, including Maryland, New York, and Oregon, provide tax
incentives to encourage builders to meet LEED requirements. Santa Monica, California, and
Issaquah, Washington, provide for the accelerated review of building permits to boost green
construction.

Estimated GHG Reductions and Net Costs or Cost Savings

Potential levels of GHG emissions reductions are not estimated at this time. Many development
characteristics are location-dependent and, as a result, are complex to aggregate to a statewide
level. Some portions of the GHG emissions reduction potential are incorporated into
complementary policy actions in TLU, AFW, and ESD sectors.

An important indication of the potential for savings comes from analyses of LEED-certified
buildings. The most obvious benefits from green buildings relate to lower environmental and
operating costs, that result from improved energy and water efficiency. Green buildings have
documented energy-efficiency improvements ranging from 25 percent to 65 percent, and water-
efficiency improvements up to 90 percent. The resulting financial savings are sufficient to offset
any concerns about potential small increases in initial cost.

It is recommended that the State of Florida undertake a study to estimate the potential energy
savings and GHG emissions reductions associated with different scenarios for development,
with a focus on the numerous urban metropolitan areas within the state.
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Key Uncertainties

Patterns of development are subject to economic cycles and many private investment decisions.

Additional Benefits and Costs

Smart Growth can result in additional co-benefits, including health benefits, economic
development benefits, and accessibility benefits.

Feasibility Issues

None noted.

Status of Group Approval
Complete.

Level of Group Support

Unanimous.

Barriers to Consensus

None.
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TLU-4. Improving Transportation System Management (TSM)

Policy Description

Transportation System Management is the concept of pairing transportation demand with
transportation supply to help transportation networks serve the demand in an effective and
efficient manner. Effective system management may utilize a variety of strategies based on
advanced technologies, market-based incentives, regulations, and design standards. Each
strategy provides a relatively small benefit to GHG reduction, but when applied in concert,
substantial gains can be achieved. TSM strategies attempt to reduce the number of trips being
taken by single-occupant vehicles (SOVs), shorten trip lengths, reduce vehicle delay, increase
the reliability of the transportation network, and reduce idling and other transportation actions
that result in increased GHG emissions. The goal of TSM is to reduce the daily VMT per capita
on the transportation network. Effective TSM will also reduce vehicle hours traveled (VHT) per
capita, which measures the amount of traffic congestion delay. Reduction of either VMT or VHT
is highly correlated with a reduction in GHG emission.

TSM attempts to both improve transportation system performance and alter travel behavior
through a combination of technological improvements, incentives, design, and restrictions.
Technological improvements include traffic signal coordination, lane management, traveler
information displays, and other intelligent transportation system applications. Incentives can
include policies that financially favor desired behavior or allow users to gain a time advantage
and include value pricing and smart parking strategies. System design is also important since
infrastructure and technology can be adapted to encourage less driving, and it includes access
management applications and intersection improvements. Finally, users can be barred from
performing certain actions that would negatively impact the efficiency of the transportation
system. TSM policies can be instituted at every level of government. Some can have a virtually
instant effect, while others require many decades to reap full benefits.

Policy Design

Goals: Develop and implement policies and strategies that include program funding, financial
and development incentives, infrastructure investment, and regulatory requirements to
promote transportation system management improvements that result in reduced VMT and/or
VHT which, in turn, result in reduced GHG emissions. These actions, taken in concert with
other aggressive transportation and land use policy actions, should be designed to reduce urban
area VMT by 7-10 percent by 2020 and by 9-12 percent by 2050; VHT can be reduced by
amounts that are associated with these VMT reductions. VHT reduction is recognized as a
means of reducing driver delay while also reducing excess fuel consumption in congested
traffic.
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e Reduce existing and future trips and trip lengths in an effort to reduce both VMT and VHT.
Driving less, in terms of both hours and miles driven, will result in a decrease of GHG
emissions. This can be achieved through the aggressive implementation of specific
transportation demand management strategies and coordinated transportation and land use
decision making.

e Distribute existing and future trips in terms of both time and geography —when trips are
taken and where trips are taken—in order to reduce congestion and smooth traffic flow.
Reducing congestion and smoothing traffic flow by changing people’s driving patterns—
either by changing the time of day they drive or the route they take—will result in less
idling and stop-and-go driving. This will reduce VHT and GHG emissions and can be
achieved through increased investment in supporting transportation infrastructure,
implementation of specific TSM strategies, and the aggressive implementation of specific
transportation demand management strategies.

e Improve transportation system operations to improve travel conditions on the
transportation network. This includes traffic signal coordination, real-time traveler
information, advanced computerized lane and parking space management, value pricing at
toll locations, intersection improvements such as roundabout conversions, advanced
incident management, and other traffic operations applications. This will reduce the
frequency of transportation actions that contribute to high levels of GHGs (for example,
jackrabbit starts, idling, and excessive braking). It will require an increased investment in
TSM-related infrastructure and aggressive implementation of non-capacity operational
strategies that improve the flow of vehicles on the transportation network.

Timing: TSM strategies have a variety of implementation time frames. Some, such as
workplace-based strategies, can begin implementation almost immediately. Others that are
based on infrastructure construction will have an implementation timeline of four to 10 years.
Systemic changes to the urban landscape have the longest horizon—up to 25 years.

Parties Involved: State government agencies (FDOT, Florida Department of Community Affairs
[DCA], and the Florida Department of Environmental Protection [DEP]), regional government
(metropolitan planning organizations [MPOs], regional planning councils [RPCs], and regional
transportation authorities [RTAs]), local transportation providers (public transit agencies,
airports, seaports, and expressway/bridge authorities), and local governments.

Implementation Mechanisms

Collectively, the implementation mechanisms recommended under this policy attempt to
reduce GHG emissions by enhancing system efficiency and modifying travel behavior and
conditions through TSM strategies. Those strategies will require a combination of program
funding, financial and development incentives, infrastructure and technology investment, and
regulatory requirements implemented at the local, state, and regional levels.
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Reduce Existing and Future Trips and Trip Lengths: These implementation mechanisms are
intended to result either in the reduction of trip lengths or the complete elimination of certain
trips. This will result in a reduction of both VMT and VHT that will reduce GHG emissions.
Implementation mechanisms intended to reduce trips and trip lengths include

e Encourage and/or incentivize public and private sector employers to implement felework
programs for eligible employees. This will result in fewer work-based vehicle trips.

e Encourage and/or incentivize public and private sector employers to implement job-sharing
programs for eligible employees. This will result in fewer work-based vehicle trips.

e Encourage and/or incentivize public and private sector employers to implement
carpooling/vanpooling programs for eligible employees. This will result in fewer work-based
vehicle trips.

e Require and/or incentivize enhanced coordination between land use and transportation decision
making to reduce distances between clusters of affordable housing and employment
opportunities. This will reduce work-based vehicle trip lengths.

Distribute Existing and Future Trips in Terms of Both Time (When a Trip Is Taken) and
Geography (Where a Trip Is Taken): These implementation mechanisms are intended to
change peoples driving patterns and behaviors (either by changing the time of day that they
drive or the route that they take), resulting in reduced congestion and smoother traffic flows.
Reducing congestion and smoothing traffic flow will result in less idling and stop-and-go
driving which, in turn, will result in fewer GHG emissions. Implementation mechanisms
intended to change people’s driving patterns and behaviors include

e Encourage and incentivize transportation facility operators to implement value-pricing
(variable-pricing) policies. This will encourage travelers to change the time of day they make
various types of trips and result in fewer vehicle trips during peak operating hours.
Alternatively, this will encourage travelers to change the routes by which they make various
types of trips and will result in a more even distribution of vehicle trips across the
transportation network.

e Encourage and incentivize public and private parking facility operators to implement smart
parking policies. This will encourage travelers to change the time of day they make various
types of trips and will result in fewer vehicle trips during peak hours.

e Encourage and incentivize local governments and private developers to build up the
supporting transportation network (e.g., lower functional class street network), improve local
transit routes that support express bus routes and premium transit options, and construct
more sidewalks and bike paths). This will encourage travelers to make appropriate route
and mode choices and result in a more even distribution of vehicle trips across the
transportation network.
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e Encourage and/or incentivize public and private sector employers to implement flex time and
compressed time programs for eligible employees. This will result in fewer work-based vehicle
trips during peak hours and, in the case of compressed time programs, fewer work-based
trips overall.

Improve transportation system operations to reduce occurrences of transportation actions that
contribute to high levels of GHGs (e.g., jackrabbit starts, idling, and excessive braking). These
implementation mechanisms are intended to maximize the efficiency of the transportation
system through the application of technology and advanced design. Management of the supply
of transportation capacity through the application of various technologies and design strategies
will result in reduced congestion and smoother traffic flows which, in turn, will result in less
idling and stop-and-go driving and reduced GHG emissions. Implementation mechanisms
intended to change people’s driving patterns and behaviors include

e Increase investment in intelligent transportation system (ITS) technologies at all levels. In
particular, investment should be focused on technologies that smooth the flow of traffic
(e.g., reducing congestion, braking, and idling), resulting in a reduction of VHT and GHG
emissions.

e Increase investment in incident management programs and technologies. Quickly responding
to incidents will reduce the negative impacts that incidents have on the smooth flow of
traffic. Incident management can also include roadside assistance programs such as FDOT’s
“Road Rangers.” Incident management will result in a reduction in incident-related stop-
and-go traffic, in turn reducing VHT and GHG emissions.

e Increaseinvestment in traffic signal coordination. This will smooth the flow of traffic on the
roadway network and result in reduced idling, braking, and jackrabbit starts, in turn
reducing VHT and GHG emissions.

e Encourage and/or incentivize access management programs at all levels, particularly those that
coordinate land use and transportation decision making. This will reduce conflicts on the
roadway and make vehicular movements more predictable (including for transit vehicles,
bicyclists, and pedestrians). It will also result in smoother traffic flows and reduced stop-
and-go traffic conditions, reducing VHT and GHG emissions.

e Increase investment in traveler information technologies will provide travelers with a more
predictable travel experience and let them make rational choices that maximize their
efficient use of the transportation network. This will result in less congestion and VHT and,
in some cases, reduced VMT.

e Increase investment in managed lanes technology. Real-time lane management allows for the
more efficient flow of vehicles through the transportation network, maximizing available
capacity and smoothing traffic flow. This will result in less congestion and VHT and, in
some cases, reduced VMT.
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Related Policies/Programs in Place

None cited.

Estimated GHG Reductions and Net Costs or Cost Savings

Table C-4-1. Effect on GHG Emissions, Fuel Consumption, and Costs

2010 2017 2020 2025 Units
GHG emission savings 0.52 3.94 5.25 6.98 MMtCO,e
Net present value (2009- -$5,106 | $ Million
2025)
Cumulative emissions 63.91 MMtCO,e
reductions (2009-2025)
Cost-effectiveness -$80 $/MtCOze

Data Sources:

Reducing Oil Use and CO: Emissions in the Transport Sector, International Energy Agency.
Improving Transportation Choices, Natural Resources Defense Council (NRDC).

Online TDM Encyclopedia, Victoria Transportation Policy Institute.

Saving Oil in a Hurry, International Energy Agency.

Quantification Methods:

Based on the implementation mechanisms and goals stated above, the recent literature was
reviewed to identify appropriate effectiveness rates for the selected measures. Effectiveness
rates were ramped up over an implementation period, typically 10 years, before full
effectiveness was reached. Data were compiled using phase-in implementation periods and
lagged penetration rates, as appropriate. Cost information was collected where available and
applied on an annual basis consistent with ramp-up and penetration rates. In order to achieve
the mode shift and VMT reduction that result from some of the measures, the cost of providing
additional transit service to allow this mode shift was included. Fuel cost savings from the
measures were also calculated and applied to the total net cost. The specific measures that were
quantified were:

e Telework programs
e Jobshare/compressed work week
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e Carpool/vanpool

e Parking freezes

e Value pricing

¢ Incident management

e Signal synchronization

e Traveler information

e Managed lanes

e Other ITS

e Smart parking policies

e Eco-driving
Key Uncertainties
The effectiveness of the operational and ITS strategies, particularly in the context of potential
future technological changes, is by its nature somewhat speculative.

Additional Benefits and Costs

Transportation system management provides significant co-benefits, most particularly in
congestion reduction. Other co-benefits include improved air quality and facilitating land use
patterns such as smart growth.

Feasibility Issues

None noted.

Status of Group Approval
Complete.

Level of Group Support

Unanimous.

Barriers to Consensus

None.
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TLU-5 and TLU-6. Increasing Choices in Modes of Transportation and Factoring
GHG Emissions into Transportation and Land Use Planning Processes

Policy Description

A. Factoring GHG Emissions into Transportation and Land Use Planning Processes

This recommendation seeks to ensure that local and state land use and transportation planning
considers the impact of land use and transportation decisions on the reduction of GHG
emissions. Transportation accounts for the second largest contributor to GHG emissions in
Florida and represents approximately 40 percent of emissions in Florida.

Florida has a long history of comprehensive planning by local governments, the cornerstone of
which was the enactment and amendment of the Local Government Comprehensive Plan
(LGCP) and Land Development Regulation Act. Each local government is required to adopt a
comprehensive plan that contains certain required elements: a capital improvements element; a
future land use plan; a traffic circulation element; a general sanitary sewer, solid waste,
drainage, potable water, and natural groundwater aquifer recharge element; a conservation
element; a recreation and open space element; a housing element; a coastal management
element (where appropriate); and an intergovernmental coordination element. Local zoning
codes and land development regulations must be consistent with the policies articulated in the
comprehensive plan.

In addition to the comprehensive plan, Florida has adopted as the cornerstone of its growth
management transportation framework, a policy called concurrency. The policy is based on the
premise that public facilities shall be in place concurrent with or prior to the impacts of a
particular development. “Concurrency in Florida is tied to provisions in the state growth
management act, requiring the adoption of level of service standards, elimination of existing
service deficiencies, and provision of infrastructure to accommodate new growth reflected in
the comprehensive plan. Plans and development regulations must aim at achieving and
maintaining the desired level of service, and comprehensive plans are reviewed by the state for
consistency between the capital improvement element and the various elements of the plan,
including the future land use plan.”?

With respect to transportation facilities, the general rule is that transportation facilities needed
to serve new development shall be in place or under construction within three years after the
local government approves a building permit or its functional equivalent that results in traffic
generation. The implementation of transportation concurrency has been problematic, and the
Florida Legislature has adopted a number of exceptions to the general policy. First, in 2005,
proportionate fair share mitigation, or “pay and go” option for concurrency, was adopted that
“allows developments to proceed under certain circumstances, notwithstanding a failure to

2 Transportation Concurrency —Best Practices Guide, Florida Department of Community Affairs, p.6.
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meet transportation concurrency, where applicants contribute their fair share of the cost of
improving the transportation facility.”® The improvement must be financially feasible within a
10-year time frame and be in or added to the five-year capital improvements element. Second,
specific exceptions from the concurrency requirement are provided for certain public
transportation facilities, infill or redevelopment projects, and projects whose impacts are
considered insignificant or de minimis.

It is generally accepted that the implementation of the concurrency policy in Florida has had the
unintended consequence of encouraging developers to build outside existing urban cores
because of the lack of excess transportation capacity within these areas, thereby requiring
expensive transportation improvements to meet concurrency standards. Development outside
of the urban core results in longer trips (both commuting and non-commuting) that yield more
VMT. Lower density development at the urban fringe and ex-urban development contributes to
the premature conversion of natural and agricultural lands, thereby reducing the GHG
buffering capacity of the landscape.

During the 2008 session of the Florida Legislature, the Legislature adopted HB 697, which was
signed into law on June 17, 2008. The new law requires local governments to include in their
local government comprehensive plans policies that address energy efficiency and the reduction
of GHGs. The following elements of the comprehensive plan are amended to require

e Future Land Use Element—includes energy-efficient land use patterns and GHG reduction
strategies.

e Traffic Circulation Element—includes strategies to reduce GHG reductions.

e Housing Element—addresses energy efficiency in design and construction of new homes.

HB 7135, amends the State Comprehensive Plan to include goals related to energy and global
climate change. The bill also provides that each metropolitan planning organization (MPO) is
encouraged to consider strategies that integrate transportation and land use planning “to
provide for sustainable development and reduce greenhouse gas emissions.”

On a broader scale, long-range visioning activities being conducted at the community and
regional levels in Florida are identifying alternatives to current growth practices. Regional
visioning enable communities to develop a comprehensive approach to planning for future land
use, transportation, conservation, economic development, housing, and other community
needs. It provides an opportunity for regions to alter current growth patterns, thus modifying
future transportation needs and associated energy consumption by enabling people to make
fewer trips, make shorter trips, or use alternative transportation modes.

In addition, FDOT produces the Florida Transportation Plan (FTP), a long-range plan that
identifies the goals and objectives for the next 20 years to address the needs of the state

3 Ibid.
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transportation system. The FTP is a plan for all of Florida, not just FDOT, and establishes a
policy framework to guide investment in the transportation system by all public and private
partners.

A metropolitan planning organization (MPO) is made up of local elected and appointed officials
responsible for coordinating transportation planning in a metropolitan area of at least 50,000
people. The 26 MPOs in Florida are responsible for developing long-range transportation plans
(LRTPs) and programs, and for setting transportation funding priorities for the metropolitan
areas (s. 339.179, F.S.). These LRTPs are developed based upon future land use and growth
assumptions contained in the LGCPs. FDOT’s five year work program is developed based on
the project priorities submitted annually by the MPOs and county commissions from counties
not included in MPO areas.

B. Increasing Choices in Modes of Transportation

An important strategy in reducing GHG emissions produced from transportation sources is
reducing the growth rate in VMT per capita. Providing modal alternatives to the single-
occupancy vehicle (SOV) can reduce the number of trips on the highway system and VMT per
person. Modal alternatives can include bus transit, rail transit, paratransit, ridesharing,
greenways, on and off-road bicycle facilities, and all types of pedestrian facilities.

Public transit vehicles generate much lower levels of GHGs per person-mile than SOVs. The
challenge is that transit (bus and rail) accounts for only two percent of trips made in the United
States today, compared with percent percent in Canada and 10 percent in Western Europe.* An
expansion of transit services will require a substantial increase in funding for both
infrastructure and operations. Increased transit use is key to reducing the growth rate of VMT.
A higher rate of transit use can be achieved by expanding transit services, increasing transit’s
competitiveness with other modes, ensuring safety and security of transit systems, and
educating the public about transit options available in their community.

Many employers partner with local governments and nonprofit agencies to promote and fund
local carpooling and vanpooling programs. These rideshare alternatives, combined with
employee incentives, telecommuting, and parking strategies are often effective in reducing
travel demand and ultimately, VMT. High-occupancy vehicle (HOV) lanes or high-occupancy
toll (HOT) lanes on major transportation corridors can encourage ridesharing by providing
reduced travel times and/or tolls for vehicles carrying multiple passengers.

Bicycling and walking do not generate GHGs. A convenient and comprehensive bicycle and
pedestrian network can be a pleasant, stress-free option to driving on congested roadways.
Although each modal alternative by itself may not significantly reduce GHGs, an integrated
system of bicycle, pedestrian, and public transportation facilities could provide a significant
benefit in enhancing mobility while reducing the growth rate in VMT.

# Transportation Research Board. 2001. “Making Transit Work: Insight from Western Europe, Canada, and the United
States —Special Report 257, Washington, D.C.
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Policy Design

A. Factoring GHG Emissions into Transportation and Land Use (TLU) Planning
Processes

Goals:

6.1— All local government comprehensive plans shall be revised to include policies and
objectives that address energy-efficient land use and GHG reduction strategies, including
policies that:

e Increase density within the urban service area;

e Prioritize compact development and maximize internal trips within the development;

e Prioritize transit-oriented development within urban service areas and encourage the use of
transit;

e Prioritize affordable workforce housing in proximity to major employment centers;
e Prioritize targeted infrastructure investments in GHG-efficient locations;

e Encourage the reduction of trip length and vehicle hours of delay; and

e Prioritize the preservation of green space, natural, and agricultural areas.

Florida DCA is initiating a rulemaking process to comply with recently passed state law on
these issues.

6.1(a) — Any future plan amendment must be supported by data and analysis to demonstrate
how the amendment is based upon energy-efficient land use patterns and GHG reduction
strategies.

6.1(b) — Require local governments to adopt minimum densities that apply within the urban
development boundary or urban service area.

6.2—By December 31, 2009, all local governments shall adopt land development regulations
that implement the amended policies that address energy efficiency and GHG reduction
strategies.

6.3—By July 1, 2009, amend the LGCP and Land Development Act to allow local governments
to enact mobility fee structures as an alternative to transportation concurrency.

6.4—By December 31, 2010, amend the FTP to develop goals, objectives, and strategies for
addressing climate change, reducing GHG emissions, and providing modal alternatives to
highways for travel.

6.5—By July 1, 2010, review state law to identify programs that fund capacity improvements
and should be amended to include GHG emissions in the funding criteria.
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6.6—By July 1, 2010, modify the Efficient Transportation Decision Making (ETDM) process to
include climate change considerations (for example, VMT and GHG emissions) in the
evaluation of candidate projects for long-range transportation plans and the five-year
transportation work program.

6.7 — All MPOs should address expanding transit options and reducing GHG emissions during
the update of LRTPs and subsequent development of project priorities.

6.8—By July 1, 2009, require all transportation authorities to give priority to projects that reduce
VMT and consider the GHG impact of constructing new roads.

6.9—By date 2020, reduce VMT and associated VHT within urban service areas by 10 percent on
a per capita basis, through land use and other supportive travel reduction strategies. Start goal
levels with 10 percent and then project out for the other milestones in the Governor’s Executive
Order until at least 2025. The Florida GHG emissions targets established under the Governor’s
Executive Order 07-126 are 10 percent below current levels by 2012, 25 percent below current
levels by 2017, and 40 percent below current levels by 2025.

6.10—By July 1, 2009, establish growth policies that provide incentives for developing regional
visions that integrate transportation and land use planning to provide for sustainable growth
and reduce GHG emissions.

6.11— Assess Impact Fees Programs for effectiveness and suggest improvements to incentivize
reductions in GHG emissions impacts.

6.12—Reevaluate level of service (LOS) standards for local governments.

6.13 Federal, state, regional and local governments should seek to leverage and expand funding
opportunities to meet current and future public transportation needs(for example, expand
authority to levy the Charter County Transit Surtax to all counties).

6.14 — FDOT and DEP should work with the US Department of Transportation and
Environmental Protection Agency to improve modeling tools for assessing GHG emissions for
transportation plans and projects. Once developed, these modeling tools should be used to
evaluate the GHG emissions impact of transportation choices.

6.15— Maximize the use of existing transportation infrastructure before building new roads.
B. Increasing Choices in Modes of Transportation

Goals: Double transit ridership to equal levels found in Canada. The scenario for analysis
shows a doubling of ridership by the year 2025. Increase the percentage of people that walk,
bicycle, carpool, vanpool, or telecommute. Develop and implement policies and strategies that
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include program funding and financial incentives that expand non-automobile infrastructure
and provide modal alternatives to SOV travel.

Timing: 1-30 years.

Parties Involved: Public transit agencies, local governments, MPOs, RTAs, FDOT, and local
businesses.

Implementation Mechanisms

A. Factoring GHG Emissions into Transportation and Land Use (TLU) Planning
Processes

To assist local governments in implementing the requirements of HB 697, the Florida DCA
should prepare model comprehensive plan policies to address the new policies required in the
Future Land Use Element, Traffic Circulation Element, and the Housing Element. Provisions in
Florida law that govern the Florida Transportation Planning Process should be amended to
require consideration of GHG reduction in setting and prioritizing transportation projects.
Priority should be given to projects that reduce GHG emissions or encourage compact
development in urban areas. RTAs should also be required to consider GHG reduction in the
setting of project priorities.

B. Increasing Choices in Modes of Transportation

Improve Availability and Accessibility of Service

e Create new public transportation systems and options, including bus rapid transit (BRT).
New transit systems and routes can serve areas presently without transit, or they can add
new destinations from areas currently served.

e Encourage local governments and developers to provide and expand bicycle and pedestrian
networks. A more complete infrastructure will entice travelers to shift from SOVs to
walking or bicycling for appropriate trips. Better bicycle and pedestrian access also
promotes transit use, since all transit trips begin and end as pedestrian trips.

e Create new rail systems for passengers and freight. Work with rail companies to expand
intercity passenger services. Partner with ports and rail lines to expand freight rail facilities
to reduce the need for trucks on the roadways and incorporate rail services in the planning
and design of new transportation corridors.

e Construct new and/or expand existing HOV or HOT lanes. This will encourage travelers to
shift from SOVs to HOVs for all types of trips, particularly during peak hours. Transit
vehicles can also use HOV/HOT lanes to gain a time advantage over using standard traffic
lanes.
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Increase the Competitiveness of Alternative Modes

Increase investment in public transit systems to provide more frequent service and longer
service hours, making transit more time competitive with SOV travel. This will encourage
travelers to shift from automobiles because their wait time for their needed bus or train will
be shorter.

Hold steady or decrease the user cost of transit, making transit more cost competitive with
SOV travel. As fuel prices increase, people will find significant cost savings in moving to
alternative modes. Group discounts and employer pass programs can also reduce the cost to
the user.

Increase capital investment and management procedures to ensure reliability of transit
service. Users, particularly those who can afford a car, will be more likely to use transit if
the service is reliably on time.

Simplify and streamline the use of transit by requiring fewer transfers.
Allocate preferred and discounted parking spaces to vanpools and carpools.

Offer “guaranteed ride home” programs to those who regularly use transit, vanpools, or
carpools. Under these programs, people who must work beyond their usual shift ending
time receive free or discounted taxis or door-to-door transit. This gives flexibility to the
worker’s schedule and encourages the use of alternative modes.

Ensure That Alternative Modes Are Safe and Secure

Public transportation must be secure. Patrons should be able to observe law enforcement
and counterterrorism procedures and feel safe while using public transportation services.
The public is mindful of the vulnerability of mass transit systems, and people are more
likely to ride if they feel secure.

Crime must be kept to minimum on the streets and on transit. If the streets are not safe,
people will not walk or ride a bicycle. Similarly, if transit vehicles and stations are unsafe,
everyone who can drive will do so.

Passengers must be safe from injury on the transportation system. This includes traffic
control measures, intersection markings, and proper signage.

Educate the Public and Market the Availability of Alternative Modes

The benefits of alternative modes must be promoted to the public. Direct mail, traditional
advertising, schools, and employers can distribute information on transit and
bicycle/pedestrian facilities to the public. The more knowledge the public has about their
options, the more interested they will be in using alternative modes of transportation.
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Related Policies/Programs in Place
Significant transit programs already exist around the state and major investments are planned

and under study.

Estimated GHG Reductions and Net Costs or Cost Savings

The uncertainty associated with projections and assumptions for cost and cost savings caused
the Action Team to decide not to include cost projections for this policy in the overall total for
Phase 2. GHG reduction benefits are seen as being both significant and credible, therefore these
reductions are included in the totals.

Table C-5&6-1. Effect on GHG Emissions, Fuel Consumption, and Costs

2010 2017 2020 2025 Units
GHG emission savings 0.01 1.77 0.51 3.54 MMtCO.e
Net present value (2009— No.t. No.t. No.t. No.t. $ Million
2025) Quantified | Quantified | Quantified | Quantified
reductons (2008-2025) : : - 2829 | MMICOz
Cost-effectiveness nglnct)itfied Qual\:lct)itfied Quz;\lnct)itfied Que’t\ln?itfied $/MICOze

GHG = greenhouse gas; MMtCO.e = million metric tons of carbon dioxide equivalent.

Data Sources:
Total population and population density by Census tract, 1990 and 2000.

Per-capita VMT by Census tract population density in Florida, from Center for Urban
Transportation Research (CUTR) VMT forecasting model.

Forecast statewide population growth.

Making Transit Work: Insight From Western Europe, Canada, and the United States—Special
Report 257. Transportation Research Board: Washington, DC, 2001.

Current and historical transit ridership, by mode type (urban/rural, bus, or paratransit) from
National Transit Database.

Annual Energy Outlook, Energy Information Agency, US DOE, 2008.

Transit elasticities from Improving Travel Choices, Natural Resources Defense Council, 2007.
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Quantification Methods:

Stand-alone analyses were conducted for Land Use Planning Processes and Increasing Choices
in Modes of Transportation as described in the quantification methods below. The results were
then combined to reflect the strong interaction between these two measures and the support
and facilitation they provide to each other. In order to avoid double-counting of GHG
reductions, the tonne reduction by transit as a stand alone measure, which were only 13 percent
as large as the land use reductions, were assumed to double-count mode shifts to transit already
incorporated in the land use effectiveness rates.

A. Factoring GHG Emissions into Transportation and Land Use (TLU) Planning
Processes

This analysis considers potential GHG reductions from fewer personal (noncommercial) VMT
as a result of a shift toward more compact development patterns. The analysis relies on
estimates of per capita VMT by Census tract population density range, as developed by Polzin,
et al., for the CUTR VMT forecasting model. The CUTR model is based on analysis of 2001
Nationwide Household Travel Survey data. The model provides estimates of per capita VMT by
state for five density ranges. The model is currently set up for years 2005, 2035, and 2055; for
this analysis, results were interpolated for CCS analysis years.

The observed relationship between per capita VMT and population density is a rough proxy for
the effects of Smart Growth development as described above. Higher levels of population
density are associated with overall shorter trips because destinations are closer together. In
addition, areas with higher population densities are more likely to have pedestrian-friendly
design (for example, walkability and mixed-use development) and to support transit service. It
is difficult to separate the individual effects of the various Smart Growth strategies at this
aggregate level of analysis, but the analysis should provide an indicator of what can be
achieved through a combined set of Smart Growth policies.

The specific method used to estimate GHG benefits of Smart Growth strategies is as follows:

e Total population in 2000 is identified by five Census tract density ranges as identified in the
CUTR model (<500, 500-1,999, 2000-3,999, 4,000-9,999, and 10,000 or more persons per
square mile).

e The change in population from 1990 to 2000, and associated share of change by density
range, is identified from Census data.

e For the Baseline scenario, new population growth between 2000 and 2020 (as determined
from CCS baseline assumptions) is allocated to tract density ranges based on the share of
growth in the 1990-2000 timeframe.

e The proportion of existing housing stock (population) that would be redeveloped over this
time frame is estimated at 15 percent, of which two-thirds is redeveloped in place and one-
third is redeveloped elsewhere, with this redevelopment allocated to tract density ranges
based on the 1990-2000 share of population growth. (The 15 percent and two-thirds figures
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come from the 2007 Growing Cooler report Section 1.7.3, citing analysis of Census data by
Nelson [2006]).

e For the Climate Action scenario, a significant shift in the proportion of new development
and relocated redevelopment is assumed to take place; with higher-density tracts (> 4,000
persons per square mile) receiving over 75 percent of new development under this scenario
compared with only 55 percent under the Baseline scenario. Total population by tract
density under this scenario is then calculated. The net effect is a per-capita reduction in
VMT of 11 percent for the average new resident under the Climate Action scenario,
compared to the BAU scenario.

e Total personal-travel VMT is calculated under the Baseline and Climate Action scenarios,
based on VMT per capita (from the CUTR model) and total 2025 population by tract density
range and the percent reduction in personal-travel VMT is calculated.

The percent reduction in VMT is adjusted by 90 percent to estimate the percent reduction in
GHG emissions. This factor is the same as that used in the Growing Cooler report to account for
the fact that higher-density areas may experience somewhat lower travel speeds and therefore
slightly reduced fuel economy.

B. Increasing Choices in Modes of Transportation

This analysis examines the reductions in GHGs possible by shifting from personal motor
vehicles to transit, which emits fewer GHGs per passenger-mile. The calculation of GHG
reductions must account for the reduction in the number of private VMT and also account for
the partially offsetting increase in transit VMT. In addition to these direct reductions from
individuals’ shift of modes, two more long-term, indirect effects are estimated: (1) the shifting of
trips from personal vehicles to transit can reduce the number of vehicles on the road, and thus
the amount of congestion in urban areas, and (2) reducing congestion improves traffic flow and
can improve actual average vehicle fuel economy. Studies have also demonstrated that
increased transit service can help shape land-use patterns, enabling densities and proximity to
the center of urban areas. This has been shown to result in reduced VMT by those living in
transit corridors, even if they never use transit.

Direct quantification was undertaken for improvements in service frequency, reductions in
travel time, and the introduction of new and expansion of existing routes and services for bus,
BRT, commuter rail, and vanpools.

Travel time improvements provide a well-documented means of improving transit service and
ridership. There is a direct benefit to riders because the improved service reduces the
“generalized cost” (time cost plus financial cost) of their trip. In addition to co-benefits in
improving service frequency, there is about a —0.4 elasticity for transit travel time.

Service frequency increases ridership by existing riders and attracts new riders. As waiting time
between vehicles has been shown to be valued about two times more strongly on average than
actual travel time, this mechanism can prove very effective. There is a reported 0.5 elasticity for
service frequency alone (time between buses), while the aggregate impacts for service
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improvements in time between vehicles and travel time have shown an elasticity of between 0.6
and 1.0, incorporating the time and frequency impacts of aggregate increases in service miles
provided. The aggregate elasticity, using a value of 0.9, was applied to the total increase in
vehicle revenue service miles to capture both factors together.

For service expansions and introduction, both the literature and a first-order statistical analysis
show a long run elasticity for service expansion of between 0.6 and 1.0. An elasticity of 0.9 was
applied to service increases.

Key Assumptions:

Fraction of new population growth and redevelopment by Census tract density, under Baseline
scenario.

Assumed shift in the fraction of new population growth and redevelopment from lower-density
to higher-density Census tracts, under Climate Action vs. Baseline scenario.

Percent of residential building stock redeveloped (off-site) over the analysis time frame.
Transit ridership is analyzed as a scenario doubling ridership by 2025.

New or improved services will be able to attract ridership in a manner consistent with service
improvements in other similar areas of the country (if the Florida transit market is not at
saturation). Current fuel price increases provide a strong argument for this assumption.

Key Uncertainties

Smart Growth scenario analysis depends upon patterns of development that involve decisions
of many individual property owners and private capital investors. As result, the scenarios show
what is possible under a development scenario but should not be considered as predicted
outcomes.

The estimates developed using this methodology are consistent with results found in meta-
analysis in the published literature, such as the recent Growing Cooler report from the Urban
Land Institute (ULI).

The availability of funding for the provision of additional transit service is speculative.

Additional Benefits and Costs

Smart Growth generally has very low direct costs to implement; the costs consist of
governmental costs of altering regulations and zoning and costs providing education and
technical assistance. Tax incentives are an income transfer that results in a public sector cost but
offsets developer revenue. As most Smart Growth policies (for example, allowing higher
density and mixed use, reducing parking requirements) are deregulatory in nature, they are
opening the development market and have significant indirect benefits. An exception is growth
boundaries, which restrict the land market use and have an indirect cost.

Alternative patterns of development have a large number of additional impacts, which may
provide both benefits and costs. Smart Growth provides a range of co-benefits that are well
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documented in other places. Prominent among these is the reduced cost of providing utilities
and infrastructure, because Smart Growth makes better use of existing facilities and
infrastructure and, on average, has lower demand. Improved air quality, public health (due to
walking), and quality of life are also notable benefits.

Transit services have a large number of additional impacts which provide additional benefits.
Transit service provides mobility, accessibility, and safety benefits that are not included in the
analysis above. Other important benefits include improved air quality, public health (due to
walking), and quality of life. Transit benefits in reducing congestion and facilitating land use
patterns such as transit-oriented development and Smart Growth are very significant and as
noted are partially reflected in the analysis above.

Feasibility Issues

Smart growth policies are being considered and implemented around the country in a wide
range of communities. Because most policies are deregulatory in nature, this significantly
lowers political barriers.

Status of Group Approval
Complete.

Level of Group Support

Unanimous.

Barriers to Consensus

None.
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TLU-7. Incentive Programs for Increased Vehicle Fleet Efficiency

Policy Description

Florida can reduce its GHG emissions by improving the fuel economy of the LDV fleet. The first
policy step would be to charge a state agency with tracking the fuel economy of the state’s
entire fleet. Once a baseline for Florida’s fuel economy is established, the state could then
establish goals for improving the fleet’s fuel economy.

Policy recommendations for meeting a goal of higher fuel economy include consumer education
about vehicle purchases, monetary incentives through a feebate system or tax credits,
investment in a plug-in hybrid infrastructure, and a state policy for scrapping older vehicles
that do not have good fuel economy. Information about vehicle fuel economy and benefits to
consumers from higher fuel economy are available at www.fueleconomy.gov. For example, as
the federal agencies responsible for that Web site explain, “The difference between a car that
gets 20 mpg and one that gets 30 mpg amounts to $775 per year (assuming 15,000 miles of
driving annually and a fuel cost of $3.10/per gallon).”

This recommendation includes several policies and programs to encourage the purchase of low-
GHG-emission vehicles through monetary and convenience rewards and incentives throughout
the state:

e Procurement of efficient fleet vehicles.

e Tax credits for efficient vehicles.

e Incentive programs for major corporate fleet owners, including rental car and taxi
companies.

e COs-based registration fees and vehicle licensing fees.
e Procurement of efficient fleet vehicles (public, private, or other).

e Feebates—This is a study option rather than an implementation recommendation. The state
would participate in a multistate study of the feasibility and effectiveness of a regional
feebate system with other eastern states.

e Tax Credits for Low-GHG Vehicles— Amend the current income tax credit program for hybrid,
alternative fuel, and low-emission vehicles so that it continues in its present form beyond
2010.

e  Operating Incentives for Low-GHG Vehicles—Provide for preferential state-controlled (for
example, state highways) and local-government controlled (for example, parking)
infrastructure and access for alternative-fuel vehicles (E10, E85, natural gas, propane, 100
percent electric, and others).
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e [Excise Taxes—Change new vehicle excise taxes so that they increase taxes for relatively high-
emitting vehicles and reduce taxes for relatively low-emitting vehicles. Overall, excise tax
revenue would remain the same.

e Labeling—Promote a consumer labeling program that provides buyers with better
information on the GHG emissions of new vehicles.

Policy Design

This policy would have the effect of improving the average fuel economy of all new light-duty
gasoline and diesel vehicles (including light-duty trucks) in a given model year by two percent
on average. This improvement would be phased in linearly over a five-year time frame starting
with Model Year 2011 and reaching the full targeted two percent for Model Year 2015 vehicles.
For example, the average fuel economy of Model Year 2011 light-duty vehicles (LDVs) is
assumed to improve by 0.40 percent, Model Year 2012 vehicles by 0.80 percent, and so on until
the maximum two percent improvement is attained for Model Year 2015 and later vehicles.

Parties Involved: Florida DEP, consumer organizations, Florida Automobile Dealers
Association.

Implementation Mechanisms

The proposed policies and programs in this recommendation will need to be passed through
the legislative process and be implemented by state and local government agencies in
partnership with affected parties.

Related Policies/Programs in Place

While feebates are set as a new proposal, they are not completely unlike the application of
existing taxes such as vehicle sales tax and gas guzzler tax. The difference is the method of
calculation. In the case of feebates, the calculation will be on a vehicle’s “green rating” and can
adopt the GHG scores for vehicles as determined by the U.S. Environmental Protection Agency
(US EPA) (http://www.epa.gov/greenvehicle/).

Some European countries have implemented feebate programs, and some U.S. states are
considering both the rebate portion and the gas guzzler tax elements of feebate-type programs.
Canada introduced the Vehicle Efficiency Incentive (VEI) program, which took effect in March
2007. The program includes both rebate and tax components.

Estimated GHG Reductions and Net Costs or Cost Savings

It was assumed that this policy would have the effect of improving the average fuel economy of
all new light-duty gasoline and diesel vehicles (including light-duty trucks) in a given model
year by two percent on average. It was assumed that this improvement would be phased in
linearly over a 5-year time frame starting with Model Year 2011 and reaching the full targeted
two percent for Model Year 2015 vehicles. For example, the average fuel economy of Model
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Year 2011 light-duty vehicles is assumed to improve by 0.40 percent, Model Year 2012 vehicles
by 0.80 percent, and so on until the maximum two percent improvement is attained for Model
Year 2015 and later vehicles.

Table C-7-1. Effect on GHG Emissions, Fuel Consumption, and Costs

2010 2017 2020 2025 Units
Gallons of Gasoline/Diesel Saved 0 100 141 186 Million
Gallons
Cumulative Fuel Savings (2008 & forward) 0 328 715 1,564 Million
Gallons
GHG emission savings 0 0.84 1.19 1.56 MMtCOze
Net present value (2008 & forward) 0 N/A N/A N/A $ Million
Cumulative emissions reductions (2008 & forward) 0 2.76 6.01 13.14 MMtCO.e
Cost-effectiveness N/A N/A N/A N/A $/MtCO.e

GHG = greenhouse gas; MMtCOze = million metric tons of carbon dioxide equivalent; $/MtCO.e = dollars per metric
ton of carbon dioxide equivalent; N/A = not available.

Data Sources:

CCS conducted a review of the most relevant research and analysis on feebate proposals with
these findings:

e There has been significant conceptual development of the feebate idea, especially at the
national level;

e There is a need for a greater understanding of potential benefits and costs of state-level and
multistate coordinated feebate programs; and

e There has not been sufficient pilot testing of feebate programs in the United States to
provide implementation experience.

CCS assessed recent studies of potential GHG emission reductions from a national feebate
program based on modeling work conducted by the US DOE’s Oak Ridge National Laboratory
(ORNL). CCS also reviewed other relevant recent studies and analyses of feebates conducted by
the Canadian government, the State of California, and public interest research groups (PIRGs).
The ORNL and other studies assume a national feebate rate high enough to produce responses
from both consumers and manufacturers. ORNL's estimate of the national potential for
reduction in CO:2 emissions is approximately 11 million metric tons of carbon dioxide equivalent
(MMtCO:ze) in 2010 and 66 MMtCOze in 2020.

Some attempts have recently been made to estimate the GHG emissions reduction potential
from individual state feebate programs, such as those proposed for Arizona and California. For
example, a recent PIRG analysis suggests that a single state feebate program for Arizona would
result in an estimated reduction of 0.1 MMtCOze GHG emissions in 2020.
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These recent estimates of the potential impacts of individual state programs are contingent on
assumptions and analytical methods that have not undergone thorough peer review. Therefore,
the results of these analyses are preliminary and should be interpreted with some caution.
Further analysis and study of the potential benefits and costs of individual state and multistate
feebate programs would greatly increase confidence in projected results.

Quantification Methods:

In order to quantify the GHG reductions and fuel savings which would result from
implementation of TLU-7 for the state of Florida, CCS used the Vehicle Energy and Greenhouse
Gas Assessment Tool (VEGA Tool). The VEGA Tool was developed by the CCS team to
support its role in the Florida State Climate Action Plan process, to conduct analysis of various
policies affecting GHG emissions from the on-road transportation sector.

Figure C-7-1 illustrates schematically how the VEGA Tool operates. The grey boxes represent
the inputs required: state GHG Inventory and Forecast data, existing actions, recent actions, and
the policy recommendations to be analyzed.

Figure C-7-1. VEGA Tool Overview
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The tool helps the analyst quantify the existing actions, recent actions, and policy
recommendations by translating them into three aspects of on-road transport that affect on-road
vehicle emissions of greenhouse gases:

Estimated GHG
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‘ Reductions '

Emissions with
Policy Options

!

1. Fleet Characteristics: Types of vehicles being driven

0 Fuel Economy: The average miles per gallon for each model year and vehicle class
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0 Vehicle Class Distribution: The portion of the vehicle fleet falling into each of the 28
vehicle classes defined by the Mobile6 model (light-duty gas vehicles, light-duty gas
trucks —type 1, ...)

0 Fleet Turnover Rate: The rate at which new cars are introduced and older cars are
retired from the vehicle fleet

2. Fuel Characteristics: Types of fuel these vehicles use

0 Fuels Used

0 Emission Rates of Fuels: Greenhouse gas emitted per unit of fuel
3. Travel Habits (VMT): How much are the vehicles being driven?

The above parameters, also illustrated in Figure C-7-2, can be adjusted by the analyst to best
reflect a given action or policy recommendation. The VEGA Tool then combines these
parameters to estimate what the greenhouse gas emissions would be should the policy
recommendation be implemented.

Policy TLU-7 affected the fuel economy parameter. It was assumed that this improvement
would be phased in linearly over a 5-year time frame starting with Model Year 2011 and
reaching the full targeted two percent for Model Year 2015 vehicles. Specifically, the average
fuel economy of Model Year 2011 light-duty vehicles was assumed to improve by 0.40 percent,
Model Year 2012 vehicles by 0.80 percent, and so on until the maximum two percent
improvement was attained for Model Year 2015 and later vehicles. Fuel economy
improvements were calculated for each vehicle class and model year affected by the policy. It
was assumed that the policy would affect all light-duty vehicles and trucks.

Once all of the parameters have been defined, the tool uses the following general methodology
to estimate fuel savings and GHG reductions. The vehicle miles traveled (VMT) and fuel
economy (mpg) are combined to estimate fuel consumption (gallons). The difference between
fuel consumption under baseline and policy recommendation conditions is the estimated
change in fuel consumption which would result from implementation of the policy
recommendation. The estimated change in fuel consumption is translated into an estimated
change in greenhouse gas emissions.

For this analysis, the baseline fuel consumption assumed that the new Federal CAFE standards
were in effect.
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Figure C-7-2. VEGA Tool Analysis Parameters
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Key Uncertainties

Consumer reaction to incentive programs varies.

Additional Benefits and Costs

Incentive programs that significantly reduce GHG emissions through vehicle fuel efficiency also
have the potential to significantly reduce the amount of transportation fuel consumed from
imported sources, thus reducing the dependency of the United States on foreign sources of
tuels.
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Feasibility Issues

The feasibility of vehicle efficiency incentive programs may be affected by the availability of
vehicles in the marketplace provided by the limited number of automobile manufacturing
firms.

Related Policies/Programs in Place

New federal CAFE standards are under development. Rulemaking documents are available at:
http://www.nhtsa.dot.gov/portal/site/nhtsa/menuitem.43ac99aefa80569eea57529cdba046a0/.

The Florida DEP is undertaking a rulemaking process related to adoption of state clean car
GHG standards. State law requires that the Legislature approve such clean car regulations
before they go into effect. Rulemaking documents are available at:

http://www floridadep.org/air/rules/ghg/california.htm.

The results shown in Table C-7-2 compare the estimated GHG emissions reduction potential
from two sets of new car standards:

e The federal “CAFE -35”standard for new passenger cars and light trucks.

e The state “Clean Cars 1 & 2” standard for new passenger cars and light trucks.

The numbers in Table C-7-2 represent a summary of analyses conducted by the California Air
Resources Board (CARB), available at: http://www.arb.ca.gov/cc/ccms/ccms.htm.

Table C-7-2. State of Florida Results for CARB Analysis of the Impact of State Clean Car
Standards

Estimated Additional
Estimated GHG GHG Benefit From
Estimated GHG Reduction Reduction From State Standards
From Proposed Federal Expected State Clean Over and Above
CAFE-35 Standards Car 1 & 2 Standards Federal Standards
Year(s) of Analysis (MMtCO2e) (MMtCOze) (MMtCOze)
2016 single-year results 5.8 7.4 1.6
2020 single-year results 11.7 15.9 4.2
2009-2020 cumulative 56.9 79.5 205
results

GHG = greenhouse gas; CAFE = corporate average fuel economy; MMtCO,e = million metric tons of carbon dioxide
equivalent.

Additional Benefits and Costs
None Noted.

Feasibility Issues
None Noted.
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Status of Group Approval
Complete.

Level of Group Support

Unanimous.

Barriers to Consensus

None.

C-55 2008 Center for Climate Strategies
Appendix C www. flclimatechange.us




Florida’s Energy and Climate Change Action Plan

TLU-8. Increase Freight Movement Efficiencies

Policy Description

Currently in the United States, nearly 70 percent of all freight (by weight) is delivered by truck.
Existing infrastructure makes it unlikely that this distribution will be significantly changed at
any point in the near future, but the State of Florida can make significant strides in improving
the efficiency and environmental impact of the necessary freight movements within its
boundaries and current infrastructure. The expansion of the Panama Canal will dramatically
increase the number and frequency of goods passing through Florida’s 14 deep-water ports in
the next decade, increasing the need for an established, efficient freight transportation system
within the State of Florida.

There has been tremendous growth in freight traffic, and national freight forecasts estimate an
89 percent increase in tons of freight by 2035 (“Transportation Invest in our Future— America’s
Freight Challenge,” American Association of State Highway and Transportation Officials
[AASHTO], May 2007).To meet this increased demand while minimizing GHG emissions will
require many simultaneous actions in both the trucking and rail industries.

Within the trucking industry, market forces are creating new technology aimed at cutting the
GHG emissions of large trucks spurred in part by widespread anti-idling laws and the price of
diesel fuel), particularly in conjunction with the US EPA’s SmartWay®. This program provides
a wide array of fuel-saving techniques and actions for truck and rail companies as well as
measures for states to adopt. According to the American Trucking Association, Inc. (ATA), a
new 2008 truck produces one-tenth the fine particulate emissions and about one-half the smog-
forming nitrogen oxides (NOx) emissions as a similar truck manufactured just two years ago.
The ATA estimates that through a variety of measures, the trucking industry nationally could
save 86.1 billion gallons of diesel fuel and reduce the carbon output of the industry by 904.7
MMtCO2 over a 10-year period while maintaining the level of freight movement the country
relies on.

The trucking industry has the ability to reduce its carbon footprint and GHG emissions in a
very short period of time through measures such as installing auxiliary power units, using
wide-base tires, and limiting the speed trucks can travel, thereby lowering fuel consumption
and emissions.

There is a need for increased public support for these measures, because about 97 percent of
motor carriers have fewer than 20 trucks, and many smaller trucking companies are simply
unable to afford the upgrades and add-ons that would make a significant impact on their fuel
efficiency and consumption.

From an energy consumption and GHG emission perspective, the use of intermodal
transportation to haul freight can be more efficient than moving that same freight by a single
mode of transport, depending on the distance, weight, and time sensitivity of the shipment.
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Domestic rail intermodal traffic grew —for the first time in three years —by 5.4 percent during
the second quarter of 2008. In response, rail companies have been investing in increased
capacity at record levels with major intermodal capacity expansions in the South that will
increase and improve rail intermodal service for Florida. This investment includes major
expansions by both CSX Corporation (CSX)and Norfolk Southern (NS) railroad companies into
Florida on high-volume intermodal corridors from the Midwest and also includes a current
project to nearly double the capacity on the major intermodal corridor between Jacksonville and
Miami.

This policy recommendation should focus on reducing the trucking industry’s carbon footprint
and GHG emissions, while maintaining the current level of service to the state and nation, and
encouraging the development and expansion of intermodal and long-distance rail capacity to
support both local and transcontinental rail service into and out of Florida. The U.S.
Department of Transportation’s Federal Highway Administration (FHWA) lists two major
categories of emissions-reducing strategies that Florida can utilize in these goals:

e Technical strategies, which modify a piece of equipment or its fuel to reduce emissions; and

e Operational strategies, which change the way a piece of equipment is used, resulting in
lower emissions.

Policy Design

Goals: Reduce overall GHG emissions generated by freight movement through combinations of
the following technical and operational strategies:

Technical Strategies

e Reduce road freight bottlenecks in known urbanized, congested areas and assess the
feasibility and costs associated with increased and appropriately sited inland port
development in Florida.

e By 2010, FDOT and its partners will assess the feasibility and costs associated with inland
port development in Florida.

e Support the reduction of emissions by railroads through increased deployment of
innovative US EPA-approved reduced carbon emissions from hybrid and genset
locomotives.

e Support incentives for shippers to use rail for freight movements.
e Encourage increased participation in the SmartWay® program for both truck and rail
industries.

e Assess the level of advancements in global positioning system (GPS) and other technologies
for all modes of freight movement.
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Provide tax incentives, grant programs, or other reliable funding sources to trucking
companies to encourage:

o The purchase and installation of devices that eliminate the need to idle, including
battery-electric auxiliary power systems, vehicle battery systems, thermal energy storage
systems, and fueled auxiliary power systems. In addition, provide an exemption for the
additional weight caused by the installation of these units with respect to highway
weigh stations.

o Investment in hybrid truck and alternative fuel technologies as they become available in
class 7 and class 8 trucks over the next 3 years and beyond.

Assess the possibility of changes in truck weight and configuration restrictions to maximize
trip efficiency.

Purchase and use wide-base tires, which reduce drag and thereby increase fuel efficiency.

Consider supporting a national reduced speed limit and/or national fuel economy standards
for trucks.

By 2015, FDOT will develop a plan to convert all weigh stations in Florida to weigh-in-
motion stations and will continue to pursue new technologies that improve efficiency at
weigh stations and truck stops, including truck stop electrification.

Purchase and install equipment so that trucks can utilize the technologies at electrified truck
stops.

Continue development of idling reduction standards for all heavy-duty diesel engines,
pursuant to Governor Crist’s Executive Order 07-127.

Promote other GHG-emissions-reducing technologies as they are developed.

Operational Strategies

Through the FDOT Strategic Intermodal System (SIS) Plan, the Florida Rail System Plan,
and continued participation in multi-partnered coalitions among states, railroads, and
freight industries —exemplified by the I-95 Corridor Coalition—the State of Florida will
continue its efforts to identify and remove physical and operational freight-related
bottlenecks for efficient movement of freight by all modes of transportation.

By 2015, FDOT and its partners will develop a plan to seek additional funding for
implementing improvements that will remove identified freight bottlenecks, including
funding improvements to SIS connector routes.

Reconvene the Freight Stakeholders Task Force to identify actions that support the efficient
movement of freight and identify opportunities for intermodal freight movement.

To encourage railroad capital investment and to increase capacity and efficiency, FDOT will
continue to support and expand initiatives such as
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SIS program,

Florida rail plans and rail programs,

Federal tax credits to short-line railroads,

American Association of Railroads (AAR) GO21 program,
The increase of federal tax credits to Class I railroads, and

The promotion of public—private partnerships to expand freight rail capacity

e FDOT and its partners will continue to support and identify opportunities for increased
intermodal freight movements through the Intermodal Strategic Plan and other local, state,
and regional planning activities.

Timing: Implementation during the time period 2010 to 2015.

Parties Involved: FDOT, local governments, Florida Legislature, MPOs, RPOs, the Florida
Trucking Association, railroads, shippers, developers, US DOT, and other state DOTs.

Implementation Mechanisms

As noted.

Related Policies/Programs in Place

Florida DEP is undertaking rulemaking related to idling reduction for heavy-duty vehicles.

62-285.420 FAC Heavy-Duty Vehicle Idling Reduction.
(1) Applicability. This rule applies to any heavy-duty diesel engine powered motor vehicle.

For the purposes of this rule:

(a) Heavy-duty diesel engine powered motor vehicle means a motor vehicle:
1. With a gross vehicle weight rating equal to or greater than 8,500 pounds;
2. Used on roads for the transportation of passengers or freight; and
3. Serving a commercial, governmental, or public purpose.

(b) Gross vehicle weight rating means the value specified by the manufacturer as the
maximum design loaded weight of a single vehicle.

(2) Requirement. Owners or operators of heavy-duty diesel engine powered motor vehicles

are prohibited from idling for more than five consecutive minutes. Idling is the
continuous operation of a vehicle’s main drive engine while the vehicle is stopped.

Additional rulemaking information and documents may be found at: http://www.floridadep.
org/air/rules/heavy_duty.htm.
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Estimated GHG Reductions and Net Costs or Cost Savings

Table C-8-1. Effect on GHG Emissions, Fuel Consumption, and Costs

2012 2020 Units
GHG emission savings 0.39 0.63 MMtCO,e
Net present value (2008—2050) -$11 $30 $ Million
Cumulative emissions reductions (2008—2050) 1.6 5.9 MMtCO,e
Cost-effectiveness -$29 $48 $/MtCOze

GHG = greenhouse gas; MMtCOze = million metric tons of carbon dioxide equivalent; $/MtCO.e = metric tons of
carbon dioxide equivalent.

Data Sources:

Federal Highway Statistics 2006.

Florida DOT.

US EPA SmartWay Partnership.

AAR’s National Rail Freight Infrastructure Capacity and Investment Study.
AASHTO's Freight Demand and Logistics Bottom Line Report.

American Trucking Association’s “Sustainability Task Force: Strategies for Further Reduction of the
Trucking Industry’s Carbon Footprint (October 2007).

Quantification Methods:

Estimate the reduction in CO2 emissions from reduced idling by (1) estimating the portion of
emissions and fuel consumption in the Florida inventory that is attributable to Class 8 diesel
trucks traveling on long-haul trips, (2) estimating the portion of total fuel consumption that
would be consumed during idling, and (3) applying a targeted reduction of 80 percent to this
amount starting in 2008 and a reduction of 90 percent starting in 2015.

Estimate the mode shift potential from long-haul trucking to intermodal rail by estimating the
amount of heavy-duty truck traffic on long-haul trips, the commodity mix share that is
amenable to an intermodal shift, the investment costs necessary to upgrade intermodal
terminals and rail bottlenecks, and the expected mode shift that is likely based on logistics cost
cross-price elasticities.

Key Assumptions:

This analysis assumes that idle reductions are achieved only by Class 8 diesel trucks, these
trucks idle for an average of six hours per day, they consume 0.8 to 1.2 gallons of diesel fuel per
hour during idling, and that an 80 percent (by 2010) or 100 percent (by 2020) reduction of diesel
idling from these Class 8 trucks will be achieved. The cost analysis will assume a 5-year lifetime
for idling technology equipment, applied to 80 percent of Class 8 vehicles starting in 2008 and
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90 percent of Class 8 vehicles starting in 2015, at a cost of $6,000 per vehicle and a cost of
$4.80/gallon for diesel fuel. Program administration costs, enforcement costs, and fines have not
been factored into the cost analysis. Reduced vehicle maintenance costs have not been factored
into the analysis. Track improvements and intermodal terminal expansion will occur over 10
years beginning in 2009.

Key Uncertainties

None noted.

Additional Benefits and Costs

None noted.

Feasibility Issues

None noted.

Status of Group Approval

Complete.

Level of Group Support

Unanimous.

Barriers to Consensus

None.
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Appendix D

Agriculture, Forestry, and Waste Management (AFW)

Summary List of Policy Recommendations—2017 and 2025

GHG Reductions Net
(MMtCO3e) Present Cost- Energy
Policy . . Value |Effective-| Security Level of
No. Pellizy RECEmmEnaEn Total | 2009 ness Fuel Support
2017 | 2025 | 2009-| 2025 |($/tCO.e)| Savings
2025 | (Million $)
Forest Retention—Reduced
AFW-1 |Conversion of Forested to Non- 0.5 0.6 7.2 $186 $26 Unanimous
Forested Land Uses
Afforestation and Restoration
of Non-Forested Lands
A. Forested Landscape Unanimous
Afforestation 1.6 3.1 28 $134 $4.9
AFW-2 Reforestation 6.1 11.6 104 $555 $5.3
3.5 million
short tons
B. Urban Forestry 4.6 8.7 78 $759 $10 coal, or Unanimous
) ' ’ 76,000
cubic feet
natural gas
Forest Management for Carbon
Sequestration
A. Pine Plantation :
AFW-3 Management 0.5 0.9 7.9 $84 $11 Unanimous
B. Non-Federal Public .
Land Management 0.3 0.4 3.9 $41 $11 Unanimous
Expanded Use of Agriculture, 22 million
short tons
Forestry, and Waste coal or
AFW-4 |Management (AFW) Biomass 21 40 361 $7,432 $21 Unanimous
. 486,000
Feedstocks for Electricity, cubic feet
Heat, and Steam Production
natural gas
Promotion of Farming Practices
That Achieve GHG Benefits
. 5 million
A. Soil Carbon 0.5 0.9 8.0 -$74 -$9 gallons of | Unanimous
Management .
diesel fuel
B. Land-Use Management
AFW-5 That Promotes N/Q Approved
Permanent Cover
C. Nutrient Management 0.2 ‘ 0.3 ‘ 2.6 ‘ $68 $26 Unanimous
D. Improved Harvesting
Methods to Achieve N/Q Approved
GHG Benefits
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Reduce the Rate of Conversion
AFW-6 |of Agricultural Land and Open 0.2 0.5 4.2 $394 $93 Unanimous
Green Space to Development
4,075
million
gallons
In-State Liquid/Gaseous gasoline .
AFW-7 Biofuels Production 4.0 8.2 68 -$532 -$8 and 271 Unanimous
million
gallons
diesel
190,000
short tons
Promotion of Advanced coal or
Municipal Solid Waste (MSW) 4,000
AFW-8 |Management Technologies 1.9 4.4 34 $294 $9 cubic feet | Unanimous
(Including Bioreactor NG and
Technology) 109 million
gallons
diesel
Improved Commercialization of
Biomass-to-Energy Conversion
and Bio-Products Technologies
4,500 short
A. Manure Digestion/Other tons coal
Waste Energy 0.04 0.09 0.8 -$13 -$17 or 100 Unanimous
Utilization cubic feet
natural gas
AFW-9 —
B. WWTP Biosolids 2.5 million
: short tons
Energy Production & coal or
Other Biomass 2.4 5.0 42 $1,848 $44 55000 Unanimous
Conversion N
. cubic feet
Technologies
natural gas
C. Bio-Products .
Technologies and Use 0.2 0.3 26| -$161 -$62 Unanimous
AFW-10 Programs to Support Local N/Q Unanimous
Farming/Buy Local
Sector Totals 44 85 752 | $11,014 $15
Sector Total After Adjusting
for Overlaps* 25 58 469| $5,974 $13
Reductions From Recent . . . . .
Actions
Sector Total Plus Recent
Actions 25 58 469| $5,974 $13

GHG = greenhouse gas; MMtCOze = million metric tons of carbon dioxide equivalent; $/tCO,e = dollars per metric ton
of carbon dioxide equivalent; N/Q = not quantified; WWTP = wastewater treatment plant.

" See below for discussion of overlap adjustments.

Note that negative costs represent a monetary savings.
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— ; ['he Center for Climate Strategies
T Helping States and the Nation Tackle Climate Change
= www.climatestrategies.us
Memo-Draft
To: Florida Agriculture, Forestry, and Waste Technical Working Group
From: The Center for Climate Strategies
Subject: Assumptions for AFW Mitigation Policy Options Quantification
Date: July 22, 2008

This memo summarizes key assumptions used to estimate the greenhouse gas (GHG) impacts
and cost effectiveness for draft Agriculture, Forestry, and Waste (AFW) policy options. The
quantification process is intended to support custom design and analysis of draft policy
options, and provide both consistency and flexibility. The purpose of this memo is to present
the assumptions used as part of the quantification process in order to ensure consistency
between options and between subcommittees. Feedback on the assumptions is encouraged.

Quantifying reductions of GHG (particularly future reductions) is an inherently complex
process and assumptions are important inputs into the quantification methodologies and
models used to estimate policy costs and benefits. Models are representations of reality, and
require the best available data on likely futures. An emphasis should be placed on using
assumptions that are based on the best available data using local or regional data (when
available) rather than national level data.

Unless directed otherwise by the Florida Action Team, the Center for Climate Strategies (CCS)
will estimate the lifecycle GHG reductions for each policy option, where data and methods are
available to do so. In the Florida GHG Inventory and Forecast (I&F), the only sector for which
consumption-based emissions data are provided is the electricity consumption sector. In all
other sectors of the inventory, the GHG emissions are strictly those that occur within the state as
a result of energy consumption or other GHG emission process (for example, methane from
landfilled waste). For example, for fuel combustion in the RCI and Transportation sectors, only
the emissions associated with fuel combustion are provided, not those associated with the
extraction, transport, processing, and distribution of each fuel. Similarly, for waste
management, only emissions associated with waste management processes in Florida are
included in the I&F (for example, landfilling or waste combustion), not those associated with
production and transportation of the initial packaging or product that became a component of
the solid waste stream.
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Development of consumption-based emission estimates (including embedded GHG from
lifecycle assessments) for all sectors of the inventory are beyond the scope of this process.
Indeed, in many cases, these types of inventory estimates would involve significant technical
and data availability challenges. However, for some policy options, lifecycle emission
reductions can be estimated, and it should be recognized that the portion of emission reductions
that occur out of state as a result of in-state policies are not captured in the I&F. Some might see
these methodological differences in emissions and emission reductions accounting as a
disconnect; however, CCS believes that the