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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:
•

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;

•

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,

•

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
2
Letter from Chairman

2008 Center for Climate Strategies
www.flclimatechange.us

Florida’s Energy and Climate Change Action Plan
______________________________________________________________________________
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.

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:
• Based upon the findings of the 4th 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;
• 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;
• 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;
• 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:
•
•
•
•
•
•

Energy Supply and Demand;
Transportation and Land Use;
Agriculture, Forestry, and Waste Management;
Government Policy and Coordination;
Cap‐and‐Trade; and
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
(MMtCO2e)

1990

2000

2005

2017

2025

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

82.6

189.8

Difference Between Action Team Reductions and Target Emission
Levels

‐33.2

‐84.0

Projected Annual Emissions After Quantified Action Team
Reductions

281.8

164.8

Reference Case Projections

Total Greenhouse Gas Reductions From Action Team
Recommendations

MMtCO2e = 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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Action Team Recommendations

MMtCO2e = 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
Reductions
(MMtCO2e)

Sector

2017

2025

Cost‐
Effective‐
ness
($/tCO2e)

841

–$16,143

–$19

Energy Supply

44.4

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

106

Total
2009–
2025

Net
Present
Value
2009–2025
(Million
$)

Non‐quantified, enabling options

Adaptation Strategies

Non‐quantified

Cap‐and‐Trade

Results not included in cross‐sector totals

TOTAL (includes all adjustments for overlaps and recent
actions)

82.6

190

1,548

‐$28,569

–$18

MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide
equivalent.
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:
•

energy supply and demand at 56 percent of total reductions and a total net cost savings
of $19 per ton;
• agriculture, forestry, and waste management at 27 percent of total reductions and a net
cost of $13 per ton; and
• 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.
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Figure EX‐4. Greenhouse gas reductions in 2025 from 28 recommended policies
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Key to Figures EX‐4 and EX‐5
AFW‐1 Forest Restoration
ESD‐5a Renewable Portfolio Standards
AFW‐2a Afforestation of Forested Landscape
ESD‐6 Nuclear Power
AFW‐2b Afforestation of Urban Forestry
ESD‐8 Combined Heat and Power Systems
AFW‐3a Forest Mgt. for Carbon Storage – Pine
ESD‐9 Power Plant Efficiency Improvements
AFW‐3b Forest Mgt. for Carbon Storage ‐ Public
ESD‐11 Landfill Gas‐to‐Energy
AFW‐4 Use of Forestry, Biomass, Feedstocks
ESD‐12 Demand‐Side Management Programs
AFW‐5a Farming Soil Carbon Management
ESD‐13a Energy Efficiency in Residential Buildings
AFW‐5c Farming Nutrient Management
ESD‐14 Improved Building Codes for Efficiency
AFW‐6 Reduce Loss of Green Space
TLU‐1 Develop and Expand Low‐Greenhouse Gas Fuels
AFW‐7 Promote In‐state Biofuel Production
TLU‐2 Low Rolling Resistance Tires
AFW‐8 Promote Municipal Solid Waste Tech.
TLU‐4 Improve Transportation System Mgt.
AFW‐9a Biomass‐to‐Energy Manure
TLU 5&6 Land Use Planning Processes and Increasing
Choices in Modes of Transportation
AFW‐9b Biomass‐to‐Energy Biosolids
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:
•

AFW‐4 (Expanded Use of Agriculture, Forestry, and Waste Management, Biomass
Feedstocks for Electricity, Heat, and Steam Production);
ESD‐5 (Promoting Renewable Electricity through Renewable Portfolio Standard,
Incentives, and Barrier removal); and
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)
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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)

Unquantifiable 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
53.5
billion gallons
200.2
million short tons

Petroleum
Coal
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
ESD‐5a Renewable Portfolio Standards
AFW‐2a Afforestation of Forested Landscape
ESD‐6 Nuclear Power
AFW‐2b Afforestation of Urban Forestry
ESD‐8 Combined Heat and Power Systems
AFW‐3a Forest Mgt. for Carbon Storage – Pine
ESD‐9 Power Plant Efficiency Improvements
AFW‐3b Forest Mgt. for Carbon Storage ‐ Public
ESD‐11 Landfill Gas‐to‐Energy
AFW‐4 Use of Forestry, Biomass, Feedstocks
ESD‐12 Demand‐Side Management Programs
AFW‐5a Farming Soil Carbon Management
ESD‐13a Energy Efficiency in Residential Buildings
AFW‐5c Farming Nutrient Management
ESD‐14 Improved Building Codes for Efficiency
AFW‐6 Reduce Loss of Green Space
TLU‐1 Develop and Expand Low‐Greenhouse Gas Fuels
AFW‐7 Promote In‐state Biofuel Production
TLU‐2 Low Rolling Resistance Tires
AFW‐8 Promote Municipal Solid Waste Tech.
TLU‐4 Improve Transportation System Mgt.
AFW‐9a Biomass‐to‐Energy Manure
TLU 5&6 Land Use Planning Processes and Increasing
Choices in Modes of Transportation
AFW‐9b Biomass‐to‐Energy Biosolids
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
Net
Present
Value (See
Total
Note 2)
2009– 2009–2025
2025 (Million $)

GHG Reductions
(MMtCO2e)
Policy No.

Policy Recommendation
2017

2025

CostEffectiveStatus of Policy
ness
($/tCO2e)

Tier 1

ESD-5

Promoting Renewable Electricity
through Renewable Portfolio
Standard (RPS), Incentives and
Barrier Removal (20% by 2020)

17

34.5

319

-$9,274

-$29

Approved

ESD-6

Nuclear Power

0.0

7.3

49.4

$1,782

$36

Approved

ESD-7

Integrated Resource Planning
(IRP)

ESD-8

Combined Heat and Power (CHP)
Systems

1.8

2.2

26.5

$126

$5

Approved

ESD-9

Power Plant Efficiency
Improvements

8.4

8.9

111.4

–$1,541

–$14

Approved

ESD-11

Landfill Gas-To-Energy (LFGTE)

3.7

8.7

64.7

$79

$1

Approved

ESD-12

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

13.0

21.8

201.4

–$8,566

–$43

Approved

ESD-13a

Energy Efficiency in Existing
Residential Buildings

3.4

5.4

50.4

-$1,432

-$28

Approved

ESD-14

Improved Building Codes for
Energy Efficiency

0.0

4.9

9.9

-$265

-$27

Approved

ESD-15

Training and Education for Building
Operators and Community
Association Managers

Not to be quantified

Approved

ESD-17

Consumer Education Programs

Not to be quantified

Approved

ESD-23

Decoupling

Not to be quantified

Approved

Not to be quantified

Approved

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

8.0

15.4

136.5

-$4,082

-$30

Sector Totals

47.4

93.6

832.8

-$19,090

-$23

Sector Totals After Adjusting for Overlaps
(see Note 3)

44.4

106.4

841.3

-$16,143

-$19

Reductions from Recent Actions

8.0

15.4

136.5

-$4,082

-$30

Sector Totals, including recent actions and
adjustment for overlaps

52.4

121.8

977.8

-$20,226

-$21
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Table EX-5. Transportation and Land Use recommendations summary
GHG Reductions
(MMtCO2e)
Policy
No.

Policy Recommendation
2017

Energy
Security
Fuel
Net
CostSavings
Present
Effective (Gallons
Value
Saved
-ness
2009–2025
($/tCO2e) 2009–
(Million $)
2025)
(million
gallons)

Level of
Support

2025

Total
20092025

12.62

106.41

–$15,161

–$142

37,290 Approved

1.84

13.99

-$1,259

-$90

1,665

TLU-1

Develop and Expand Low-GHG
Fuels

TLU-2

Low Rolling Resistance Tires and
Other Add-On Technologies

TLU-3

Smart Growth Planning

TLU-4

Improving Transportation System
Management (TSM)

3.94

6.98

63.91

-$5,106

-$80

7,858

Approved

TLU5&6

Land Use Planning Processes and
Increasing Choices in Modes of
Transportation

1.77

3.54

28.29

NQ

NQ

3,200

Approved

TLU-7

Incentive Programs for Increased
Vehicle Fleet Efficiency

0.84

1.56

13.14

NQ

NQ

1,564

Approved

TLU-8

Increasing Freight Movement
Efficiencies

0.59

1.10

11.52

$21

$2

1,302

Approved

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

6.20
0.80

Not Quantified Separately;
Included in Other Analyses
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Table EX-6. Agriculture, Forestry and Waste Management recommendations summary
GHG Reductions
(MMtCO2e)
Option
No.

AFW-1

Policy Option

Forest Retention—Reduced
Conversion of Forested to NonForested Land Uses

2017

2025

0.5

0.6

Net
Present
CostValue
EffectiveTotal
2009–
ness
2009–
2025
($/tCO2e)
2025 (Million $)
7.2

$186

Energy
Security
Fuel
Savings

$26

Status of
Policy

Approved

Afforestation and Restoration of
Non-Forested Lands
A. Forested Landscape

AFW-2

Approved

Afforestation

1.6

3.1

28

$134

$4.9

Reforestation

6.1

11.6

104

$555

$5.3

B. Urban Forestry

4.6

8.7

A. Pine Plantation
Management

0.5

0.9

B. Non-Federal Public
Land Management

0.3

0.4

$759

$10

3.5 million
short tons
coal, or
Approved
76,000
cubic feet
natural gas

7.9

$84

$11

Approved

3.9

$41

$11

Approved

$7,432

$21

22 million
short tons
coal or
Approved
486,000
cubic feet
natural gas

–$74

–$9

5 million
gallons of
diesel fuel

78

Forest Management for Carbon
Sequestration
AFW-3

AFW-4

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

21

40

361

Promotion of Farming Practices
That Achieve GHG Benefits
A. Soil Carbon
Management
AFW-5

0.5

0.9

B. Land-Use Management
That Promotes
Permanent Cover
C. Nutrient Management

N/Q
0.2

0.3

D. Improved Harvesting
Methods to Achieve
GHG Benefits
AFW-6

Reduce the Rate of Conversion
of Agricultural Land and Open
Green Space to Development

2.6

0.2

0.5

4.2

Approved

Approved
$68

$26

N/Q
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AFW-7

AFW-8

In-State Liquid/Gaseous
Biofuels Production

Promotion of Advanced
Municipal Solid Waste (MSW)
Management Technologies
(Including Bioreactor
Technology)

4.0

1.9

8.2

4.4

68

34

–$532

4,075
million
gallons
gasoline
and 271
million
gallons
diesel

–$8

Approved

$9

190,000
short tons
coal or
4,000
cubic feet Approved
NG and
109 million
gallons
diesel

–$17

4,500 short
tons coal
or 100
Approved
cubic feet
natural gas

$1,848

$44

2.5 million
short tons
coal or
Approved
55,000
cubic feet
natural gas

–$161

–$62

Approved

$294

Improved Commercialization of
Biomass-to-Energy Conversion
and Bio-Products Technologies
A. Manure Digestion/Other
Waste Energy
Utilization

0.04

0.09

0.8

–$13

AFW-9

AFW-10

B. WWTP Biosolids
Energy Production &
Other Biomass
Conversion
Technologies

2.4

5.0

C. Bio-Products
Technologies and Use

0.2

0.3

Programs to Support Local
Farming/Buy Local

42

2.6
N/Q

Approved

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
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Table EX-7. Government Policy and Coordination recommendations summary
GHG Reductions
(MMtCO2e)
Policy
No.

Policy Recommendation
2015

Total
2009–
2025

2025

Net
CostPresent
EffectiveValue
ness
2009–2025
($/tCO2e)
(Million $)

Status of
Policy

GP-1

Targets, Reporting, Funding, and
Accountability Measures

Not to be Quantified

Approved

GP-2

Public Awareness and Education

Not to be Quantified

Approved

GP-3

Inter-Governmental Planning
Coordination and Assistance

Not to be Quantified

Approved

GP-4

“Green” Business Development
Policies

Not to be Quantified

Approved

GP-5

Introduce Core Competencies Into
Professional Licensing Programs

Not to be Quantified

Approved

Table EX-8. Adaptation Strategies recommendation summary
Framework
Identifier.

Planning Framework Element

Status of
Policy

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

State Government Level

Approved

ADP-2.3
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

Species Protection

Approved

ADP-3.3
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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Framework
Identifier.

Planning Framework Element

ADP-7.2.5

Mining

ADP-7.3

Status of
Policy
Approved

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

Public Education and Outreach

Approved

ADP-15
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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 (CO2), 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 2004.1
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 CO2 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.3 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 2100.4 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.5 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
1

2

Ibid.

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

IPCC. 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://news.bbc.co.uk/1/shared/bsp/hi/pdfs/02_02_07_climatereport.pdf
4

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

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.

•

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

6 IPCC. 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://news.bbc.co.uk/1/shared/bsp/hi/pdfs/02_02_07_climatereport.pdf.
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•

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.

•

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).7

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.

•

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.8 Florida’s population of senior citizens, particularly those living alone,
would be most adversely affected by heat waves and heat‐related illnesses.9 Further, sea
surface warming could increase health threats from marine‐borne illnesses, shellfish
poisoning, and harmful algal blooms.10

•

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 CO2 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.11 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.

•

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.12

7

Ibid.

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

U.S. Environmental Protection Agency. “Climate Change and Florida.” EPA 230‐F‐97‐008i, September 1997.
http://yosemite.epa.gov/OAR/globalwarming.nsf/UniqueKeyLookup/SHSU5BUKSV/$File/fl_impct.pdf
9

10

Ibid.

11

Ibid.

12

Ibid.
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•

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.13

•

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 CO2. Higher CO2
concentration in the air increases the amount of CO2 dissolved in ocean waters. Increased
ocean acidity lowers the concentration of carbonate, which corals and other marine
organisms need to build their skeletons.14

•

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.15

•

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.16

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.

14

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

U.S. Environmental Protection Agency. “Climate Change and Florida.” EPA 230‐F‐97‐008i, September 1997.
http://yosemite.epa.gov/OAR/globalwarming.nsf/UniqueKeyLookup/SHSU5BUKSV/$File/fl_impct.pdf
15

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 2005.17 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.18

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.19 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.

37
The Science of Climate Change

2008 Center for Climate Strategies
www.flclimatechange.us

Florida’s Energy and Climate Change Action Plan
______________________________________________________________________________
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:

•

Mitigating the potential impacts to Florida from climate change;

•

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

•

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:
• increase energy efficiency and conservation;
• examine the potential for capture, sequestration, and storage of carbon;
• expand the production of renewable energy; and
• 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:

•

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;

•

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;

•

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

•

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

•

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;

•

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

•

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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•

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;

•

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

•

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 28th
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:

•

Energy Supply and Demand;

•

Cap‐and‐trade;

•

Transportation and Land Use;

•

Agriculture, Forestry, and Waste Management;
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•

Government Policy and Coordination; and

•

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:
•

Energy Supply and Demand;

•

Cap‐and‐Trade;

•

Transportation and Land Use;

•

Agriculture, Forestry and Waste Management;

•

Government Policy Coordination; and

•

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.1
Historical GHG emissions estimates (1990 through 2005)2 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 (CH4), nitrous oxide (N2O), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6). Emissions of these GHGs are
presented using a common metric, CO2 equivalence (CO2e), which indicates the relative
contribution of each gas, per unit mass, to global average radiative forcing on a global warming
potential‐weighted basis.3

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.
1

2

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

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. ʺRadiative Forcing of Climate Change.ʺ
3
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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 CO2 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 CO2e 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 MMtCO2e of emissions in 2005, an amount equal to 4.9 percent
of total U.S. net GHG emissions.4 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/wg1/212.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.
4

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).
5

2‐2
2008 Center for Climate Strategies
Chapter 2 – Inventory and Projections of Florida GHG Emissions
www.flclimatechange.us

Florida’s Energy and Climate Change Action Plan
______________________________________________________________________________
210.3

270.9

286.8

307.3

356.0

385.3

100.6

136.2

142.2

145.0

151.3

158.5

Electricity Production (in-state)
Coal
Natural Gas
Oil

86.1

124.3

134.1

138.5

151.3

158.5

54.1
11.1
20.3

72.3
22.6
28.1

60.4
38.0
32.0

69.2
56.1
9.38

74.4
68.2
5.10

73.5
78.4
3.75

Biomass (CH4 and N2O)
MSW/Landfill Gas
Other
Imported/Exported Electricity

0.015

0.010

0.000

0.000

0.000

0.000

0.37
0.34
14.5

0.74
0.48
11.9

3.60
0.01
8.09

3.24
0.57
6.57

2.89
0.74
0.00

2.21
0.60
0.00

Residential/Commercial/Industrial (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

10.5

9.86

10.3

10.5

Wood (CH4 and N2O)

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
Onroad Diesel
Marine Vessels
Rail, Natural Gas, LPG, other
Jet Fuel and Aviation Gasoline
Fossil Fuel Industry

52.9
9.73
11.1
0.70
13.2
1.02

66.0
14.0
14.4
0.69
14.5
1.36

76.2
18.3
14.9
0.96
11.5
1.55

88.7
23.5
14.3
0.99
11.7
1.70

114.3
34.4
15.8
1.04
13.9
2.00

126.7
40.7
16.5
1.07
15.3
2.09

0.95

1.30

1.52

1.67

1.99

2.07

Energy (Consumption Based)
Electricity Use (Consumption)

Natural Gas Industry
Oil Industry
Industrial Processes
Cement Manufacture (CO2)
Limestone and Dolomite Use (CO2)

0.07

0.06

0.04

0.03

0.02

0.01

4.38

9.20

12.8

17.6

28.7

36.2

1.20

1.81

2.75

3.63

6.31

8.32

0.38

0.46

0.49

0.52

0.60

0.64

Soda Ash (CO2)

0.14

0.15

0.15

0.16

0.16

0.17

Iron & Steel (CO2)

1.09

1.15

1.03

1.06

1.12

1.15

Ammonia and Urea (CO2)

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 (SF6)

1.44

0.87

0.81

0.75

0.69

0.67

Semiconductor Manufacturing (HFC, PFC, and SF6)

0.02

0.07

0.06

0.06

0.05

0.05

Waste Management

10.7

14.1

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

1.21

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
Agriculture

0.22

0.22

0.22

0.22

0.22

0.22

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
Agricultural Soils
Agricultural Burning
Rice Cultivation
Agricultural Soils (cultivation practices)
Forest Fires (CH4 and N2O)
Gross Emissions (Consumption Basis, Excludes
Sinks)

0.76

0.76

0.69

0.63

0.57

0.55

3.36
0.01
0.06
9.63

2.73
0.01
0.09
9.63

2.43
0.01
0.06
9.63

2.03
0.01
0.06
9.63

1.43
0.01
0.06
9.63

1.14
0.01
0.06
9.63

7.05

5.29

6.82

6.70

6.70

6.70

248.8

315.0

336.6

362.6

424.9

463.3

27%

35%

46%

71%

86%

Increase relative to 1990
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
Net Emissions (Includes Sinks)

-14.4

-5.65

-6.23

-6.23

-6.23

-6.23

230.9

288.3

309.4

335.3

397.8

436.2

MMtCO2e = million metric tons of carbon dioxide equivalent; CH4 = methane; N2O = nitrous oxide; MSW = municipal
solid waste; LFTGE = landfill gas to energy; LPG = liquefied petroleum gas; ODS = ozone-depleting substance; HFC
= hydrofluorocarbon; PFC = perfluorocarbon; SF6 = 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 CO2e in 2005, lower than
the national average of about 24 tCO2e. 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.6
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.

6 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. ʺGross Domestic Product by State.ʺ
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

GHG = greenhouse gas; tCO2e = 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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27%

Industrial
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Waste
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34%
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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 (N2O) emissions primarily
come from agricultural soils, rice cultivation, enteric (intestinal) fermentation, and manure
management. Landfills and wastewater management facilities produce CH4 and N2O emissions
that account for 5 percent of total gross GHG emissions in Florida in 2005. These emissions
include:
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•

CH4 emissions from municipal and industrial solid waste landfills;

•

CH4, CO2, and N2O emissions from the combustion of solid waste at open residential
sites or in incinerators; and

•

CH4 and N2O from municipal wastewater and CH4 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.7 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 CO2 flux8 from forested lands in Florida, which account for
about 47 percent of the state’s land area.9 Florida’s forests are estimated to be net sinks of CO2
emissions in the state, reducing net GHG emissions by 27 MMtCO2e 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 MMtCO2e 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.
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).
7

8

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

9 Total forested acreage is 16.3 million acres. For acreage by forest type, see: Richard A. Birdsey and George M. Lewis.
ʺCarbon in United States Forests and Wood Products, 1987–1997: State‐by‐State Estimates.ʺ 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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MMtCO2e = 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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Table 2-2. Key annual growth rates for Florida, historical and projected
1990-2005
2.2%

2005-2025
1.7%

Electricity
Sales
Total Salesa

3% (19901999)

2.2%
(20002007)
1.7%
(20082025)

Vehicle Miles
Traveled

4.1%

2.9%

Population

a

Sources
From the Demographic Estimating Conference Database, updated August
2007. http://edr.state.fl.us/population.htm
For 1990-1999, annual growth rate in total electricity sales for all sectors
combined in Florida calculated from EIA State Electricity Profiles (Table 8)
http://www.eia.doe.gov/cneaf/electricity/st_profiles/florida.html
For 2000-2007, annual growth rates are based on average growth rates in
the SERC/FL and SERC NERC regions in which Florida is located, as
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.
Based on VMT projections provided by Florida Department of
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 MMtCO2e), 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 tCO2e per
capita in Florida, versus 8.1 tCO2e 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 Floridaʹs 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 MMtCO2e) were about eight MMtCO2e
higher than those associated with electricity production (134 MMtCO2e). 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.10 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 expire11, though it is
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.
10

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 ʺ2008 Regional Load &
Resource Planʺ, published in July, 2008. As noted above, it is recognized that though imports in the FRCC report
11
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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
MMtCO2e between 2005 and 2025, and consumption‐based emissions (associated with
electricity consumed in‐state) will increase by about 16 MMtCO2e, 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 MMtCO2e 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:
•

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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•

o

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.

o

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).

o

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.

Agriculture:
o

•

•

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.)

Waste Management:
o

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).

o

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.

o

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

Forestry and Land Use:
o

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.

o

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.

o

In addition 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 (CO2) generated during cement production; the use of sulfur hexafluoride (SF6)
in the utility industry; the leakage of hydrofluorocarbons (HFCs) from refrigeration and related
equipment; and the release of methane (CH4) and nitrous oxide (N2O) 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
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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” and “Tier 2” in order to focus the resources for analyzing these
opportunities. Criteria for the tiers were based on the following:
•

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).

•

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
(MMtCO2e)
Policy No.

Net Present
Value (See
Note 2)
Total
2009– 2009–2025
(Million $)
2025

Policy Recommendation
2017

2025

CostEffectiveness
($/tCO2e)

Status of
Recommendation

Tier 1

ESD-5

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

17

34.5

319

-$9,274

-$29

Approved

ESD-6

Nuclear Power

0.0

7.3

49.4

$1,782

$36

Approved

ESD-7

Integrated Resource Planning (IRP)

ESD-8

Combined Heat and Power (CHP)
Systems

1.8

2.2

26.5

$126

$5

Approved

ESD-9

Power Plant Efficiency
Improvements

8.4

8.9

111.4

–$1,541

–$14

Approved

ESD-11

Landfill Gas-To-Energy (LFGTE)

3.7

8.7

64.7

$79

$1

Approved

ESD-12

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

13.0

21.8

201.4

–$8,566

–$43

Approved

ESD-13a

Energy Efficiency in Existing
Residential Buildings

3.4

5.4

50.4

-$1,432

-$28

Approved

ESD-14

Improved Building Codes for
Energy Efficiency

0.0

4.9

9.9

-$265

-$27

Approved

ESD-15

Training and Education for Building
Operators and Community
Association Managers

Not to be quantified

Approved

ESD-17

Consumer Education Programs

Not to be quantified

Approved

ESD-23

Decoupling

Not to be quantified

Approved

Not to be quantified

Approved

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

8.0

15.4

136.5

-$4,082

-$30

Sector Totals

47.4

93.6

832.8

-$19,090

-$23

Sector Totals After Adjusting for Overlaps
(see Note 3)

44.4

106.4

841.3

-$16,143

-$19

Reductions from Recent Actions

8.0

15.4

136.5

-$4,082

-$30

Sector Totals, including recent actions and
adjustment for overlaps

52.4

121.8

977.8

-$20,226

-$21
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Energy Security Fuel Savings
(Saved 2009 - 2025)
Policy No.

Policy Recommendation
Coal (million
short tons)

Natural gas
Petroleum
(billion
(million gallons)
cubic feet)

Tier 1

ESD-5

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

37

4,092

654

ESD-6

Nuclear Power

4

733

61

ESD-7

Integrated Resource Planning (IRP)

ESD-8

Combined Heat and Power (CHP)
Systems

5

198

431

ESD-9

Power Plant Efficiency
Improvements

14

1,383

241

ESD-11

Landfill Gas-To-Energy (LFGTE)

0

27

4

ESD-12

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

19

2,266

326

ESD-13a

Energy Efficiency in Existing
Residential Buildings

6

650

100

ESD-14

Improved Building Codes for
Energy Efficiency

0

171

4

ESD-15

Training and Education for Building
Operators and Community
Association Managers

Not quantified

ESD-17

Consumer Education Programs

Not quantified

ESD-23

Decoupling

Not quantified

Not quantified

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

16

1,750

279

Sector Totals

85

9,520

1,822

Sector Totals After Adjusting for Overlaps
(see Note 3)

172

6,394

68

Reductions from Recent Actions

16

1,750

279

Sector Totals, including recent actions and
adjustment for overlaps

188

8,144

347
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GHG Reductions
(MMtCO2e)
Policy
No.

Policy Option
2017

2025

Net Present
Value (See
Note 2)
Total
2009–2025
2009–
(Million $)
2025

CostEffectiveness
($/tCO2e)

Status of
Option

Tier 2
ESD-1

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

ESD-4

Electricity Transmission and
Distribution Improvements

Incentives for New Residential
Buildings and Master Planned
ESD-13b
Communities Achieving High
Energy Performance Standards
ESD-16

More Stringent
Appliance/Equipment Efficiency
Standards

ESD-18

Incentives to Promote
Implementation of Customer-Sited
Renewable Energy Systems

ESD-21

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

ESD-22

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

The Action Team noted the importance of all options but the
focus for analysis and subsequent recommendations was on
Tier 1 policies.

GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton
of carbon dioxide equivalent; HB = House Bill.
Note: The numbering used to denote the above 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 MMtCO2e in 2025, and cumulative reductions of 708 MMtCO2e 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/tCO2e 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 MMtCO2e in 2025, and cumulative reductions of about 136 MMtCO2e 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;

•

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

•

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:

•

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.

•

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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•

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

•

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.

•

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 (SO2) 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)1 and proposed by several U.S.‐based initiatives, including the Northeast Regional
Greenhouse Gas Initiative (RGGI),2 the Western Climate Initiative (WCI),3 and the Midwestern
Regional Greenhouse Gas Reduction Accord.4
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.

http://ec.europa.eu/environment/climat/emission.htm
http://www.rggi.org
3 http://www.westernclimateinitiative.org
4 http://www.midwesternaccord.org/
5 http://www.flclimatechange.us/ewebeditpro/items/O12F15074.pdf
1
2
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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.6 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.
6
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allowances to other WCI sources. Complete modeling results and analysis are found in
Appendix B: Cap‐and‐Trade. Because WCI 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 WCI.
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.

•

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.

•

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 prices7. 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.

•

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.

7

The Western Climate Initiative employs banking, offsets and three-year compliance periods to mitigate allowance
prices but does not have a “safety valve.”

4‐6
Chapter 4 – Cap‐and‐Trade

2008 Center for Climate Strategies
www.flclimatechange.us

Florida’s Energy and Climate Change Action Plan
______________________________________________________________________________
Recommendation: The cap‐and‐trade program should allow unlimited banking.

•

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 SO2 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.8 WCI 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.
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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, 9 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.

9

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.
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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:
o

Promote energy efficiency investments,

o

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

o

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

o

Mitigate impacts of climate change (for example, fund adaptation strategies), and

o

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.10
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 (MMtCO2e). 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.

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.
10
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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 (MMtCO2e), of Florida’s gross GHG emissions. Emissions from the
sector increased by 34 MMtCO2e 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

Source: Florida Inventory and Reference Case Projection, October 2008.
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Table 5-1. Historic and Projected Gross GHG Emissions from Transportation (MMtCO2e)

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 MMtC02e, 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 (CO2) 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:
•
•
•

Improving vehicle fuel efficiency;
Substituting gasoline and diesel with lower‐emission fuels; and
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:
•
•

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

The weighted‐average cost of the recommended policies is ‐$86/MtCO2e, for the policies where
cost was quantified. This average value includes policies where individual cost‐effectiveness
ranges from a net savings of about $142/MtCO2e to a cost of $2/MtCO2e. 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
(MMtCO2e)
Policy
No.

Policy Recommendation
2017

Energy
Security
Fuel
Net
CostSavings
Present
Effective (Gallons
Value
Saved
-ness
2009–2025
($/tCO2e) 2009–
(Million $)
2025)
(million
gallons)

Level of
Support

2025

Total
20092025

12.62

106.41

–$15,161

–$142

37,290 Approved

1.84

13.99

-$1,259

-$90

1,665

TLU-1

Develop and Expand Low-GHG
Fuels

TLU-2

Low Rolling Resistance Tires and
Other Add-On Technologies

TLU-3

Smart Growth Planning

TLU-4

Improving Transportation System
Management (TSM)

3.94

6.98

63.91

-$5,106

-$80

7,858

Approved

TLU5&6

Land Use Planning Processes and
Increasing Choices in Modes of
Transportation

1.77

3.54

28.29

NQ

NQ

3,200

Approved

TLU-7

Incentive Programs for Increased
Vehicle Fleet Efficiency

0.84

1.56

13.14

NQ

NQ

1,564

Approved

TLU-8

Increasing Freight Movement
Efficiencies

0.59

1.10

11.52

$21

$2

1,302

Approved

Sector Totals

14.14

27.64

237.26

-$21,505

-$91

52,879

Sector Total After Adjusting for
Overlaps

12.73

25.14

214.35

-$18,400

-$86

48,786

Reductions from Recent Actions

17.68

32.39

284.00

Sector Total Plus Recent Actions

30.41

57.53

498.35

6.20
0.80

Not Quantified Separately;
Included in Other Analyses

Approved
Approved

GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = 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 (CO2e) 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:
•

Consumers could purchase more tires currently available that have lower rolling
resistance.
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•
•

Tire designs could be modified and new technologies could be introduced to reduce
rolling resistance.
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:
•

Construction energy and building lifetime energy use as measured by the protocols of
Leadership in Energy and Environmental Design (LEEDTM) 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

•

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 planning1. 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.
______________________
1

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 CO2 reductions 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:
•
•
•
•
•
•
•

Tax credits for efficient vehicles.
Incentive programs for major corporate fleet owners, including rental car and taxi
cab companies.
CO2‐based registration fees and vehicle licensing fees.
Procurement of efficient fleet vehicles (public, private, or other).
Study of “feebates.”
Operating incentives for low‐GHG vehicles.
CO2‐based excise taxes.
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•

TLU-8.

CO2‐based product labeling.
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:

•

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

•

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 (CO2e) gross emissions in 2005 was 15 million metric tons (MMt), 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 (CH4) and nitrous oxide (N2O) 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 CO2 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 CO2 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 CO2 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 (CO2) flux1 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 CH4 and N2O emissions from prescribed burns and
wildfires are included.
As shown in Table 6‐1, USFS data suggest that Florida’s forests sequestered about 21 MMtCO2e
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 CO2 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 MMtCO2e in 2005. Hence, during this period, forest carbon losses due to
forest conversion, wildfire, and disease were estimated to be smaller than the CO2 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
CH4 emitted from landfills, while emissions from wastewater treatment include both CH4 and
N2O. 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 N2O
1

“Flux” refers to both emissions of CO2 to the atmosphere and removal (sinks) of CO2 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
Forested Landscape
(excluding soil carbon)
Urban Forestry and Land Use
Forest Wildfires
Forest Prescribed Fires
Sector Total

1990

2000

2005

2010

2020

2025

-3.38
-14.4
1.35
5.70
-10.8

-21.1
-5.65
1.15
4.14
-21.4

-21.1
-6.23
0.16
6.66
-20.5

-21.0
-6.23
1.00
5.70
-20.5

-20.9
-6.23
1.00
5.70
-20.4

-20.9
-6.23
1.00
5.70
-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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MMtCO2e = 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,
CO2 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 CO2. 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 CO2e 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).

•

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.

•

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.)

•

Enhancement/protection of forest carbon sinks: Through a variety of programs, enhanced
levels of CO2 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 CO2 sink in Florida.

•

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.2 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
2

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 MMtCO2e 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 MMtCO2e 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 MMtCO2e 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 MMtCO2e. 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 MMtCO2e/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 MMtCO2e 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
(MMtCO2e)
Option
No.

AFW-1

Policy Option

Forest Retention—Reduced
Conversion of Forested to NonForested Land Uses

2017

2025

0.5

0.6

Net
Present
CostValue
EffectiveTotal
2009–
ness
2009–
2025
($/tCO2e)
2025 (Million $)
7.2

$186

Energy
Security
Fuel
Savings

$26

Level of
Support

Approved

Afforestation and Restoration of
Non-Forested Lands
A. Forested Landscape

AFW-2

Approved

Afforestation

1.6

3.1

28

$134

$4.9

Reforestation

6.1

11.6

104

$555

$5.3

B. Urban Forestry

4.6

8.7

A. Pine Plantation
Management

0.5

0.9

B. Non-Federal Public
Land Management

0.3

0.4

$759

$10

3.5 million
short tons
coal, or
Approved
76,000
cubic feet
natural gas

7.9

$84

$11

Approved

3.9

$41

$11

Approved

$7,432

$21

22 million
short tons
coal or
486,000
Approved
cubic feet
natural gas

–$74

–$9

5 million
gallons of
diesel fuel

78

Forest Management for Carbon
Sequestration
AFW-3

AFW-4

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

21

40

361

Promotion of Farming Practices
That Achieve GHG Benefits

AFW-5

A. Soil Carbon
Management

0.5

0.9

B. Land-Use Management
That Promotes
Permanent Cover
C. Nutrient Management

8.0

N/Q
0.2

0.3

2.6
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D. Improved Harvesting
Methods to Achieve
GHG Benefits
AFW-6

AFW-7

AFW-8

Reduce the Rate of Conversion
of Agricultural Land and Open
Green Space to Development

In-State Liquid/Gaseous
Biofuels Production

Promotion of Advanced
Municipal Solid Waste (MSW)
Management Technologies
(Including Bioreactor
Technology)

N/Q

0.2

0.5

4.0

8.2

1.9

4.4

Approved

4.2

$394

68

–$532

34

$93

Approved
4,075
million
gallons
gasoline
and 271
million
gallons
diesel

–$8

Approved

$9

190,000
short tons
coal or
4,000
cubic feet Approved
NG and
109 million
gallons
diesel

–$17

4,500 short
tons coal
or 100
Approved
cubic feet
natural gas

$1,848

$44

2.5 million
short tons
coal or
Approved
55,000
cubic feet
natural gas

–$161

–$62

Approved

$294

Improved Commercialization of
Biomass-to-Energy Conversion
and Bio-Products Technologies
A. Manure Digestion/Other
Waste Energy
Utilization

0.04

0.09

0.8

–$13

AFW-9

AFW-10

B. WWTP Biosolids
Energy Production &
Other Biomass
Conversion
Technologies

2.4

5.0

C. Bio-Products
Technologies and Use

0.2

0.3

Programs to Support Local
Farming/Buy Local
Sector Totals

Sector Total Plus Recent
Actions

2.6
N/Q

44

Sector Total After Adjusting
for Overlaps*
Reductions From Recent
Actions

42

85

25
—

58
—

25

752

Approved
$11,014

469
—

58

469

$15

$5,974
—
$5,974

$13
—
$13

GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = 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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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.

Agriculture, Forestry, and Waste Management Sector
Policy Descriptions
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.

AFW-1

Forest Retention—Reduced Conversion of Forested to Non-Forested
Land Uses

By retaining forest cover in the state, the current levels of carbon dioxide sequestration (more
than 20 MMtCO2/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.

AFW-2

Afforestation and Restoration of Non-Forested Lands

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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AFW-3

Forest Management for Carbon Sequestration

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 MMtCO2e/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.

AFW-4

Expanded Use of Biomass Feedstocks for Electricity, Heat, and Steam
Production

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 CO2 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.

AFW-5

Promotion of Farming Practices that Achieve GHG Benefits

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 CO2 from soil. This recommendation has four separate
elements:
•

soil carbon management, where CO2 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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•

agricultural land conversion to reduce GHG emissions by establishing permanent cover
on marginally productive lands (thereby increasing both above‐ and below‐ground
carbon stocks);

•

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

AFW-6

Reduce the Rate of Conversion of Agricultural Land and Open Green
Space to Development

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 MMtCO2e/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).

AFW-7

In-State Liquid/Gaseous Biofuels Production

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
CO2 (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).

AFW-8

Promotion of Advanced Municipal Solid Waste Management
Technologies (Including Bioreactor Technology)

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.

AFW-9

Improved Commercialization of Biomass-to-Energy Conversion and BioProducts Technologies

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.

AFW-10 Programs to Support Local Farming/Buy Local
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
(MMtCO2e)
Policy
No.

Policy Recommendation
2015

2025

Total
2009–
2025

Net
CostPresent
Status of
EffectiveValue
Recommend
ness
2009–2025
ation
($/tCO2e)
(Million $)

GP-1

Targets, Reporting, Funding, and
Accountability Measures

Not to be Quantified

Approved

GP-2

Public Awareness and Education

Not to be Quantified

Approved

GP-3

Inter-Governmental Planning
Coordination and Assistance

Not to be Quantified

Approved

GP-4

“Green” Business Development
Policies

Not to be Quantified

Approved

GP-5

Introduce Core Competencies Into
Professional Licensing Programs

Not to be Quantified

Approved

GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = 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:
•

targets, reporting, funding, and accountability measures;

•

public awareness and education;

•

inter‐governmental planning coordination and assistance;

•

green business development; and

•

a proposal 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

7‐6
Chapter 7 – Government Policy

2008 Center for Climate Strategies
www.flclimatechange.us

Florida’s Energy and Climate Change Action Plan
______________________________________________________________________________
(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
Chapter 7 – Government Policy

2008 Center for Climate Strategies
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.
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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 Change1
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 6oF (2 to 3oC) for a medium scenario of
greenhouse gas emissions2. 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.

1

This section is a summary of Florida Atlantic University, “Florida’s Resilient Coasts” (Murley et al., 2008)
Christensen, J.H., B. Hewitson, A. Busuioc, A. Chen, X. Gao, I. 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 I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. New York:
Cambridge University Press.
2
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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 precipitation3.
The IPCC also projected a sea level rise (SLR) of at least 9 inches to 23 inches by the end of the
21st Century4. 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 assessment5. 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 Assessment6. 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
century7.
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,8 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,9
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.10

3

Christensen, J.H., B. Hewitson, A. Busuioc, A. Chen, X. Gao, I. Held, et al. 2007. “Regional Climate Projections.”
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.
5
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.
6
Oppenheimer, M., B.C. O’Neil, M. Webster, and S. Agrawala. 2007. “The Limits of Consensus.” Science 317:
1505-06.
7
Murley, J., N. Bolman, and B. Heimlich. 2008. “Florida’s Resilient Coasts.” Florida Atlantic University.
8
Ibid.
9
Ibid.
10
Elsner, J. B., J.P. Kossin, and T.H. Jagger. 2008. “The increasing intensity of the strongest tropical cyclones.”
Nature 455: 92-95.
4
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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:

•

Prolonged drought affecting water supplies, agriculture, and habitat;

•

More wildfires due to excessive drought and heat;

•

More flooding due to more torrential rains;

•

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

•

Potential insect infestation and insect‐borne diseases resulting from increased temperatures
combined with increased flooding due to storms;

•

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

•

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

•

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
○

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
○

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
○

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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○

•

•

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.

Built Environment
○

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.

○

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.

Public Education and Outreach
○

Provide immediate training on climate change adaptation.

○

Initiate a major public education campaign.
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