Economic
Benefits of
Decarbonization
In Florida

February 2024

TheNature @
( onservancy

T AzCOM

< cambridge
\ econometrics

ooooooooooooooooooooo



Economic Benefits of Decarbonization in Florida

Acknowledgements

Project Team

The Nature Conservancy
The Nature Conservancy in Florida | www.nature.org

AECOM

AECOM | www.aecom.com

Cambridge Econometrics
Cambridge Econometrics | www.camecon.us

Advisory Committee

Contributing authors to the Florida Climate Institute’s Laying the Groundwork for ‘Getting
to Neutral' in the State of Florida, as well as representatives utilities, planning and
community non-profits, business organizations, private industry, and the public sector in
Florida all participated on the study's Advisory Committee and provided valuable input
into this report. We thank them for their time and contributions.

This study was made possible thanks to generous support from the Jane's Trust
Foundation, John D. and Catherine T. MacArthur Foundation, VoLo Foundation, and Wells
Fargo Foundation.

Coverimage source: Adobe Stock Images


http://www.nature.org
http://www.aecom.com
http://www.camecon.us

Economic Benefits of Decarbonization in Florida

Figures 4
Tables 5
Executive Summary 6
1. Introduction 8
2. Economic Modeling Framework 12
3. Scenario Design and Assumptions 14
Power Sector 17
Transportation 22
Heating and Cooling Technologies 27
Industrial Processes and Energy Use 31
Agriculture, Forestry, and Other Land Use (AFOLU) 34
Waste 36

4. Investment and Consumer Spending Scenario Summaries 39

Net Zero Power System Scenario 40
Net Zero Power Economy Scenario 42
5. Economic Benefits and Workforce Opportunity 44
Economic Impacts 45
Workforce Development 49
6. Conclusion 59
Citations 61
Appendix A - The E3-US Model 68

Appendix B - Additional Information on Scenarios from Laying

the Groundwork for ‘Getting to Neutral’ in the State of Florida 70
Appendix C - Individual and Aggregated Sectors in the

E3-US Model 71



Economic Benefits of Decarbonization in Florida

FIGURES

Figure 1.1. Total gross emissions by sector 11
Figure 3.1. Primary sources of power generation in Florida 1990-2021 18
Figure 3.2. Primary sources of power generation in the baseline 18
Figure 3.3. Primary sources of power generation in the Net Zero Power System scenario 20
Figure 3.4. Primary sources of power generation in the Net Zero Economy scenario 21
Figure 3.5. Millions of passenger vehicles in Florida in the baseline 23
Figure 3.6. Millions of passenger vehicles in Florida in the Net Zero Economy scenario 23
Figure 3.7. Millions of heavy duty vehicles in Florida in the baseline 25
Figure 3.8. Millions of heavy duty vehicles in Florida in the Net Zero Economy scenario 26
Figure 3.9. Heating and cooling technology shares in the baseline 27
Figure 3.10. Heating and cooling technology shares in the decarbonization Net Zero Economy scenario 28
Figure 3.11. Energy consumption of the heating and cooling sector in the baseline and Net Zero Economy scenario 29
Figure 3.12. Industrial processes and energy emissions in the baseline 33
Figure 3.13. Industrial energy demand, 2023-2050, baseline and Net Zero Economy scenario 33
Figure 3.14. Annual and total sequestration from reforestation and afforestation activities 35
Figure 3.15. Municipal solid waste and landfill gas to energy capacity 37

Figure 4.1. Additional annual investments in Net Zero Power System scenario for key points in time between 2025-2050 40

Figure 4.2. Change in LCOE relative to baseline 41
Figure 4.3. Additional annual investments in Net Zero Economy scenario for key points in time between 2025-2050 42
Figure 5.1. Florida GSP results (% difference from baseline) 46
Figure 5.2. Employment impacts by industry compared to baseline 47
Figure 5.3. Consumer spending impacts (% difference from baseline) 48
Figure 5.4. Annualized growth rate for energy generation jobs, national and Florida, 2018 to 2022 50

Figure 5.5. Change in the share of jobs by typical education levels and wage categories relative to the baseline in 2030
for the Net Zero Power System scenario 54



Economic Benefits of Decarbonization in Florida

Figure 5.6. Change in the share of jobs by typical education levels and wage categories relative to the baseline in 2050
for the Net Zero Economy scenario

Figure 5.7. Net Zero Power System scenario relative to current economy
Figure 5.8. Net Zero Power System scenario relative to baseline in 2030
Figure 5.9. Net Zero Economy scenario relative to current economy

Figure 5.10. Net Zero Economy scenario relative to baseline in 2050

TABLES

Table 3.1. Florida decarbonization reports

Table 4.1. Change in spending in Net Zero Economy scenario ($ millions)

54
56
56
57
57

16
43



Economic Benefits of Decarbonization in Florida

Executive Summary

Florida has the potential to achieve
net zero by 2050 while growing

the economy, creating jobs, and
reducing the costs of energy and
transportation for consumers.

In 2022, the Florida Climate Institute (FCI) quantified
Florida's baseline greenhouse gas (GHG) emissions
(1990-2018) and projected three GHG emission scenarios
through 2050: business-as-usual, 100% clean electric
power by 2035, and net zero emissions by 2050 using
both sector-wide GHG reduction actions and carbon
capture. Using the FCI study as a starting point, this study
quantifies the economic impacts of achieving a Net Zero
Power System by 2035 and a Net Zero Economy by 2050
relative to a baseline projection in Florida.

Florida has several characteristics that
make it well-suited for decarbonization.

Year-round sunshine allowed the state
to add more solar generation capacity in
the first half of 2023 than any other state
in the country.

Nine out of ten households already use
electric power for their home heating
and air conditioning.

Key findings from this study are below.

Consumer spending on energy and
transportation is estimated to decline
with increased solar generation and
electric vehicle savings.

While natural gas is currently the primary source of power
generation in Florida, the levelized cost of energy (LCOE)
for solar, a measurement of the total lifetime costs of
energy divided by the energy produced, is estimated

to continue to decline, making utility photovoltaics (PV)
increasingly attractive to build and resulting in cost
savings for consumers. Electric vehicles (EV) are also
expected to continue to decline in price. For passenger
vehicles, consumers are expected to save money on EVs
and redirect their disposable income to other goods and
services with high in-state presence.

Job growth is estimated across a
variety of industries, with many of

the jobs offering higher wages and
having lower education levels and skill
requirements relative to the baseline.

In the nearer term, the growth is concentrated in certain
industries supporting the shift to a net zero power grid
(e.g., jobs in electrical equipment, machinery). Over the
longer term, however, spending from new wages in the
economy and redirected consumer spending will affect
every aspect of the economy, including construction,
manufacturing, consumer services, and transportation.
Importantly, many of the jobs that will experience growth
will be in occupations that have lower typical education
attainment levels and pay higher wages. There will be
an increased demand for specific skills and knowledge
relative to the current economy, such as installation,
mechanical skills, programming, design, and operation
control and monitoring.
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The estimated cost of the Net Zero
Economy scenario amounts to
only one-fifth of what the public
and private sector spent on input
purchases in 2022,

The Net Zero Power System scenario is estimated to

cost nearly $130 billion by 2035 relative to the modelled
baseline, while the Net Zero Economy scenario is
estimated to cost just over $195 billion by 2050 relative to
the modelled baseline. For context, the public and private
sector spent around $1 trillion on in-state and imported
input purchases in 2022, or over five times the total

level of investment estimated for the Net Zero Economy
scenario in just one year.

These decarbonization investments,
coupled with changes in consumer
spending, are estimated to resultin
positive impacts to gross state product
(GSP) and employment.

The Net Zero Power System by 2035 scenario is
estimated to result in a state economy that is 1.5% larger
in 2030, around when the stimulus investment for that
scenario peaks, relative to the baseline in that year (as
measured by total GSP). The Net Zero Economy provides
a larger stimulus and further reduces costs to businesses
and households, resulting in a state economy nearly 2%
larger compared to the baseline in 2050.

The transition to a decarbonized
economy is already occurring.

Local governments throughout Florida have committed to
GHG emission reduction targets and are actively making
investments to reduce their emissions. Between 2018 and
2022, the annualized growth rate for renewable energy
generation jobs in Florida was nearly 13% (the national
rate was just over 1%), while non-renewable jobs had a
negative rate for both the state and US. Sales of electric
vehicles are rising, solar capacity is increasing, and new
developments are simultaneously addressing both carbon
footprints and resilience with the installation of solar
microgrids.

Decarbonization in Florida is achievable and has the potential

to bring widespread economic benefits. This report helps
shed light on the significant efforts already underway by
the public and private sector towards achieving net zero,
the investment needed to meet decarbonization, and the
benefits that can be gained from such investment.
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This study evaluates the economic benefits associated
with achieving a Net Zero Power System by 2035 and a Net
Zero Economy by 2050 in Florida. The work presented here
incorporates information from past efforts, in particular
Florida Climate Institute’s (FCI) Laying the Groundwork for
‘Getting to Neutral' in the State of Florida (Ghebremichael,
et al., 2022), which quantifies Florida's historical emissions
and presents emission reduction scenarios (Florida Climate
Institute 2022). Additional assumptions were developed

to better understand the investment and changes in
spending relating to sector-specific pathways towards a
decarbonized economy. The study focuses on a baseline
and two decarbonization scenarios, as outlined opposite.

The report begins with an overview of the economic
modeling framework. This is followed by information on
the two analyzed decarbonization scenarios and the
baseline against which they are compared, setting out the
sector-specific decarbonization pathways that have been
constructed, the evidence upon which they are based, and
how they compare to other published data and pathways.
The resulting economic impacts are then presented and
followed by a discussion on workforce considerations.

Baseline

Accounts for plans and actions already occurring within the
energy sector.

Net Zero
Power System scenario

Models decarbonization of electricity by 2035 with no
change (relative to the baseline) in the rest of the economy.

Net Zero
Economy scenario

Models decarbonization across sectors by 2050, and
consists of actions for a clean electricity scenario in
addition to actions that address building, transportation,
industrial, and other emission sources, as well as increases
in carbon capture.
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Florida at a Glance

22.2 million

population in 2022

Population

10

As of 2022, Florida's population is estimated to be
22.2 million.

With a 1.9% increase between 2021 and 2022,
Florida was the fastest-growing state in the US.
Between 2010 and 2020, as nationwide population
growth slowed dipping from 0.9% to 0.5% each year,
Florida's annual population growth rate ranged from 1%
to 2% (Perry, Rogers, and Wilder 2022).

As of 2020, Florida ranked second in the nation for
population aged 65 and older, with just over one-fifth
of the population in this age cohort (Florida Legislature
Office of Economic and Demographic Research 2023;
US Census Bureau 2020).

Florida's prime working age population (aged
25-54) represents less than 40% of the total
population (Florida Legislature Office of Economic and
Demographic Research 2023).

According to the American Community Survey

from 2022, Florida ranked sixth in the country for
percentage of population over five years of age
who speak a language other than English at home.
While personal consumption expenditures (PCE) on
goods and services largely follow national spending
patterns, Floridians spend a larger share on housing
and utilities relative to the national average (19% vs
17% of total PCE) (US Census Bureau 2022; Bureau of
Economic Analysis 2023a).

$1.4 trillion

Gross State Productin 2022

Economy

Florida's GSP was $1.4 trillion in 2022, the fourth
largest in the country. The top five industries by

GSP were Finance and Insurance (11%), Public
Administration (10%), Professional, Scientific, and
Technical Services (9%), Health Care and Social
Assistance (9%), and Retail Trade (8%) (Bureau of
Economic Analysis 2023b; Lightcast 2023).

Of the state’s over ten million jobs, 12% were within
Health Care and Social Assistance, followed by 11%
in Public Administration, 11% in Retail Trade, 10%

in Accommodation and Food Services, and 8% in
Administrative and Support and Waste Management
and Remediation Services. Jobs in oil and gas
extraction and petroleum and coal products make up
less than 1% of jobs in the state (Lightcast 2023).

In 2022, there were $1 trillion in input purchases by
the public and private sector in Florida's economy,
over 70% of which was in-state (Lightcast 2023).
Tourism is a large contributor to the state economy,
with nearly 138 million people visiting in 2022 (Visit
Florida 2022).

T Industrial processes include non-combustion process emissions from an array of industries. The FCI study considers
the following source activities under industrial processes: clinker production in cement making, lime production,
limestone and dolomite consumption, soda ash consumption, iron and steel production, ammonia production,

urea consumption, nitric acid and adipic acid production, electric power transmission and distribution systems,
consumption of ozone-depleting substances (ODS), semiconductor manufacturing, and phosphoric acid production.
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14% reduction

per capita in GHG emissions 1990-2018

Emissions

Figure 1.1. Total gross emissions by sector
- The FCI study evaluated greenhouse gas (GHG)

emissions from 1990-2018. Between this time 60/

period, gross emissions increased by 40% but 0

decreased by 14% on a per capita basis. Figure o 0
1.1 shows the emissions profile with the following 3 Yo 42%
sectors: transportation, electric power generation, \

- - 1, agri 9%

industrial processes’, agriculture, and waste. Together, (o)

transportation and electric power generation
accounted for nearly 83% of the state's gross GHG

emissions in 2018 (Florida Climate Institute 2022).
- While significant decarbonization is necessary to
achieve Net Zero Power, major changes to the grid
in short time have already occurred — natural gas
represented 23% of total electric power generation in
2001 and now makes up over 75% of the state’'s mix,
surpassing electricity generated from coal in 2004.
Solar production is also on the rise, comprising around 400/0 /
5% of electric generation in 2022 (Energy Information

Administration 2022).
- Nine out of ten of Florida's households already

use electric power for their home heating and air B Transportation
conditioning, substantially decreasing the need for a B Electric Power Generation
residential electrification overhaul that many states face

(Energy Information Administration January 19, 2023b). B ndustrial Processes

- Florida's gasoline highway vehicle emissions, which
constituted the largest portion of transportation
GHG emissions in 2018, fell 82% since 1997 (Florida W Waste
Climate Institute 2022).

- Electric vehicles, though only a small portion of the
vehicles on the road today, are increasing in prevalence
as Florida had the second-highest number of
registrations of electric vehicles in 2022 in the
country (Department of Energy 2023).

B Agriculture

Source: Laying the Groundwork for ‘Getting to Neutral in the State of Florida
Notes: Land Use, Land-Use Change, and Forestry (LULUCF) was included in
the FCl study but results in negative emissions and therefore is not shown in

the above chart.

11



Economic Benefits of Decarbonization in Florida

S
—— |
— |

g _.-??.'.\:'"i*'.l- i ';'—;: J‘.-f" & _,.-;‘ u’.
Voa My - AT oi:ﬁvs_.-. ﬁ "i -
| r! ) ': ¢

12



Economic Benefits of Decarbonization in Florida

Investments to accelerate the transition to a decarbonized
economy have cascading economic effects. The
investments themselves provide economic stimulus in the
short term, such as through the creation of construction
jobs. Changing energy prices impact both consumers

and suppliers of energy, and influence where expenditures
are directed. Consumers spending less on energy overall
can divert that consumption towards other parts of the
economy. The resulting impacts on economic output,
employment, and consumer spending can be estimated
through the use of economic models.

A suite of models has been developed which specialize in
capturing the relationship between energy systems, the
economy, and the environment. Sometimes referred to as
E3 models, these “all-in-one” tools simultaneously model
economic and environmental impacts of various emissions
reduction policies and spending by dynamically modeling
how energy systems change in response to them. Typical
outputs to these models include gross domestic product
(GDP), economic output and employment by sector, or net
consumer savings on energy prices relative to the baseline.
For this study, Cambridge Econometrics' E3-US model was
used to assess energy-economy linkages at US-state level.
E3-US is flexible in allowing users to start from different sets
of inputs. More information on the E3-US model can be
found in Appendix A.

While the details differ between the various models and
methods, in general, they follow a similar process. First, it
is important to establish a baseline inventory of historical
emissions and future business as usual emissions. Next,
scenario(s) for future decarbonization are developed. Lastly,
the changes in energy supply, demand, and expenditure
associated with the scenarios are modeled to estimate
changes in employment and output, as well as emissions.
While the transition to a net zero power system and/or
economy requires substantial changes within different
sectors of the economy, fundamentally there are two
aspects that drive most of the impact at the macro level:

- Changes in the level of investment in the economy;,
which will provide an economic stimulus in the short
term (e.g., through the creation of manufacturing and
construction jobs to build/install capital) and will alter
the productivity of sectors in the medium-to-long term.

- Changes in the prices of different energy carriers (most
notably electricity, which has a ‘local’ market, while the
prices of most fossil fuels are determined by national or
international, rather than state-level, demand).

The scope of the economic modeling conducted for this
study does not include identification of the policies or
programs needed to achieve decarbonization, or specific
funding sources required to get there. Instead, it provides
an understanding of the magnitude of the investment and
changes in consumer spending, and the resulting sector-
level impacts, in order to help residents and businesses
in Florida realize the opportunities associated with
decarbonization.

Furthermore, it is important to note that the economic
impacts explored in this report relate to the two scenarios
associated with decarbonizing Florida's economy.
Additional benefits may be realized, however, from the
decarbonization efforts occurring elsewhere throughout
the country. For example, while Florida itself has low wind
energy generating capacity, businesses in the state are
supporting wind energy manufacturing which has growing
demand elsewhere in the country. These impacts are

not captured here though are an important part of the
economic impacts that will result from decarbonization.

Section 3 describes key aspects of the scenarios relating
to the deployment of technologies in specific sectors, and
the way that affects energy demand. Supplementary data
on technology and energy costs are used to translate these
scenarios into specific changes in investment, energy
consumption and spending (on energy and other goods/
services) by businesses and consumers in order to evaluate
the impacts on the Florida economy.

13
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While Florida has not yet developed or published its own
state-level emissions inventory or emissions reduction
scenarios, the FCl report undertakes this task. More
information on the FCI scenarios can be found in Appendix
B or in Laying the Groundwork for ‘Getting to Neutral' in

the State of Florida. Other studies in Florida have also
made projections that affect decarbonization, such as the
utilities’ ten-year site plans that outline existing resources
and projections, and Florida Department of Transportation
(FDQT) EV Infrastructure Master Plan (FDOT, 2021). These
Florida studies, as well as national reports and data, were
reviewed to support assumptions relating to grid mix,
technology readiness and uptake rates, costs, and various
other energy efficiency, land use, transportation, waste, and
industrial process-related assumptions. Table 3.1 highlights
some of the key Florida studies referenced for the scenario
design and assumption building.

The emissions baseline for this study is consistent with the
US Energy Information Administration (EIA) historical data,
and in the forecast period is aligned with the reference case
from the EIA Annual Energy Outlook 2023 disaggregated to
the state level. This means that the E3-US baseline includes
the impacts of the Infrastructure Investment and Jobs Act
(IJA) and Inflation Reduction Act (IRA) because they are
part of EIA's projections (Energy Information Administration
2023b).

In the rest of this chapter, two distinct pathways for each of
the analyzed sectors are laid out —a continuation of existing
trends in the baseline, and a decarbonization pathway,
consistent with a transition to net zero in the sector by 2035
(electricity generation sector) or 2050 (all other sectors).
These pathways are based upon published data and
pathways, and in instances where the finalized pathways
are not consistent either with published trajectories, or

with complete decarbonization by the specified date, the
reasons for the discrepancy and assumed supplementary
changes are explained. Electric power generation and
transportation are the key drivers of the emissions profile
and there are many existing studies that discuss the
decarbonization of these sectors. Other main emission
sources, such as industry, land use, and waste, have

more limited information; as such, the analysis estimates
the quantity of investment needed based on emission
reduction scenarios such as those in the FCl report. The
sector-specific decarbonization pathways are used to
determine the baseline and decarbonization scenarios’
investment and spending. The marginal changes in
investment and spending in the decarbonization scenarios,
relative to the baseling, are then used in the E3-US model to
assess macroeconomic impacts.
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Table 3.1. Florida decarbonization reports

Agency - Title Description

Florida Climate Institute Quantifies Florida's GHG emissions for 1990-2018 and projects emissions through 2050

(FCI) - Laying the under a business-as-usual scenario, a clean electricity by 2035 scenario, and a net zero by
Groundwork for ‘Gettingto 2050 scenario.

Neutral'

Florida Department of Highlights important state-level energy and climate issues, recommends agency,

Agriculture and Cosnumer legislative, and collaborative actions, and serves as a guide for the Office of Energy in the
Services (FDACS) Office years ahead.

of Energy - Florida Energy

and Climate Plan

NextEra - Zero Carbon NextEra's blueprint towards being completely carbon emissions-free by no later than 2045.
Blueprint

Various - Ten Year Site Plan  Ten-year Site Plans submitted Spring 2023 outline existing resources and forecasted
demand including from Florida Power & Light (FPL), Duke Energy, Tampa Electric (TECO),
Florida Municipal Power Agency, Gainesville Regional Utilities, JEA, Lakeland Electric,
Orlando Utilities Commission, City of Tallahassee Utilities, and Seminole Electric Co-op.

Florida Reliability Contains the state's latest projections on power consumption by sector, fuel, and by
Coordinating Council individual plant. Plant-specific information could also be useful in evaluating upcoming
(FRCC) - Regional Load and projects and timelines for phase-out.

Resource Plan

Florida Department of Covers historical trends in EV uptake, has three scenarios going forward, and discusses the
Transportation (FDOT) - EV  needed charging infrastructure to meet that demand.
Infrastructure Master Plan

Center for Urban Analysis of AV and AFV market penetration and impact on vehicle miles traveled (VMT) in
Transportation Research Florida, covering 2017 through 2048.

- Autonomous Vehicle

(AV) and Alternative Fuel

Vehicle (AFV) Florida

Market Penetration Rate

and VMT Assessment

Study

Source: Florida Climate Institute 2022, Florida Department of Agriculture and Consumer Services 2019, NextEra Energy 2022, Florida
Power & Light et al. 2023; Florida Reliability Coordinating Council, Inc. 2021; Florida Department of Transportation 202 1a; 2021b; Center
for Urban Transportation Research 2019
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Power Sector

Key Takeaways

Over the last decade, natural gas has
emerged as the primary source of power
generation in Florida; however growing cost
competitiveness is leading to significant
growth in solar generation.

Solar photovoltaics (PV) costs are
anticipated to continue to decline into the
future.

By 2035, solar PV accounts for 33%

of power generation in the baseline.
Heightened levels of investment are
anticipated to increase that generation
percentage in the modeled scenarios, which
estimate that solar PV accounts for more
than two-thirds of generation in the Net
Zero Power System and Net Zero Economy
scenarios by that time.

This increase in renewable generation is
paired with an assumed growth in battery
storage and natural gas with carbon capture
for the Net Zero Power System and Net Zero
Economy scenarios.

In 2021, Florida had the third-highest electric consumption
in the nation (Energy Information Administration 2023).
Historically, Florida has relied primarily on power plants
fueled by fossil fuels to generate its electricity (see

Figure 3.1). In the 1990s, more than half of electricity
generation came from coal or oil-fired power plants, but
both subsequently saw substantial reductions in their

role in generation; oil (petroleum) mostly disappeared by
2010, while coal's share of electricity generation has been
decreasing over the past 15 years. Electric generation
from natural gas has expanded significantly since the early
2000s and accounted for around 75% of the state's power
generation by 2021. Between 2008 and 2018, nearly one-
quarter of all natural gas installations in the country were

in Florida, adding nearly 16 gigwawatts (GW) of utility-scale
electric generation (Energy Information Administration
2019).

However, as renewables have become more cost
competitive, there has been sizeable growth in the

state's renewable power capacities. Due to the abundant
sunshine in Florida, this growth has mainly been from solar
photovoltaics (PV). In the first half of 2023, Florida added
more solar-generation capacity than any other state in the
country (Hurtibise 2023). However, this growth has been
from a very low base, and as a result solar only started to
attain a visible market share (around 5%) in recent years.

In the baseline, deployment of renewable energy sources
(mainly solar) is somewhat accelerated, reflecting the
continued decrease in costs of these technologies, but
fossil fuels remain a significant part of the power mix. By
2035, natural gas is estimated to comprise just over half of
generation. Solar PV experiences the most rapid growth in
the baseline through 2035 with its share increasing from
6% in 2022 to 33% in 2035. This reflects the continued
decreases in costs of solar technology, but fossil fuels still
remain a significant part of the power mix beyond 2035.

While natural gas is expected to remain an important part
of the state's power mix in the baseling, it makes up a
decreasing share of total power generation over time: by
2035 is estimated to comprise around 52% of generation
in the baseline, compared to approximately 75% in 2021.
The increase in solar PV capacity fills the gap that results
from the declining role of natural gas-powered generation.
From around 2030, battery storage also emerges as

a major source of power generation. Although not a
primary generation source, battery storage is a secondary
generation source that is charged by electricity from
other sources and discharges electricity when and as
needed (Energy Information Administration n.d.). Battery
storage provides balancing services to complement
intermittent generation from renewables like solar and
enhances the flexibility of renewable energy usage (Bowen,
Chernyakhovskiy, and Denholm n.d.). Power from battery
storage grows to be the third largest source by 2035 in
the baseline (see Figure 3.2). Production continues on an
upward trend through 2050 though the mix of sources
stays relatively consistent (natural gas at 45%, solar at 29%,
battery at 16%).

17
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Figure 3.1. Primary sources of power generation in Florida 1990-2021
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Source: Energy Information Administration.
Figure 3.2. Primary sources of power generation in the baseline
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Provided by the City of Tallahassee

NEXTERA ZERO CARBON BLUEPRINT

In 2022, Florida Power & Light (FPL) and its parent
company, NextEra Energy, announced plans to entirely
eliminate carbon emissions from its operations without
relying on offsets by 2045 - a goal NextEra calls Real
Zero (NextEra Energy 2022). NextEra plans to achieve
this goal through significantly increasing its solar, wind,
and battery storage investments, maintaining current
use of clean, efficient nuclear power, displacing existing
natural gas production with cleaner alternatives, and
developing green hydrogen opportunities (NextEra
Energy 2022). Already, FPL and NextEra have achieved
significant decarbonization while increasing total
generation capacity: from 2005 to 2021, NextEra's
carbon emissions rate improved from 37% to 51%,
better than the nationwide electric power industry
average as generation capacity increased by 72%
(Trabish 2022). As of 2021, NextEra had achieved a 58%

carbon emission reduction compared to a 2005 adjusted
baseline (Trabish 2022). With solar now the most cost-
effective generation resource in most parts of FPL's
service area (Florida Power & Light 2023), FPL plans to
reach 11,700 MW of universal solar capacity by 2030,
and is quickly operating and increasing the number

of solar energy centers across the state (DeMeo and
Codina 2022; Renewable Energy Magazine 2021). Each
74.5MW solar center can produce enough energy to
power 15,000 homes and eliminate emissions equivalent
to removing 14,000 cars from the road each year. Every
solar plant is estimated to support around 200 to 250
jobs during construction. The centers also generate
thousands of dollars in tax revenue for the counties
where they operate and help catalyze economic
development (Scott 2023).

19
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The Net Zero Power System scenario, as its name suggests,

aims to achieve a power grid with net zero emissions (i.e.,
any residual emissions are at least fully offset by carbon
capture) by 2035. This projection is broadly in line with the
National Renewable Energy Laboratory's (NREL, 2022)
mid-case scenario for Florida.? Aimost all fossil fuels are
phased out of power generation by 2035; unabated coal
and petroleum by 2027, followed by unabated natural gas,
which disappears from the mix by 2035. However, some
coal and gas plants are updated with carbon capture, use
and storage (CCUS) technology; while these fossil fuels
remain in the power generation mix, their emissions are
minimal due to CCUS. CCUS is a process by which carbon
dioxide emissions from sources like coal-fired power plants
are reused as fuel on-site, compressed and transported,
or stored in deep geological formations like saline aquifers
(International Energy Agency n.d.). rather than released into
the atmosphere. While Florida's geology poses challenges
to the development of underground carbon storage

sites, the modeling assumes some level of technological
improvements will allow CCUS to become more viable

within the analysis timeframe. Although the CCUS-
supplemented plants do take over some of the market
share initially held by unabated fossil technologies, solar PV
technology gains the most market share. By 2035, solar PV
represents 68% of power generation (see Figure 3.3).

For the Net Zero Economy scenario, the power mix holds
relatively constant from 2035 to 2050 with the primary
difference of the phaseout of gas plus CCUS technology
(see Figure 3.4).

These dynamics are included in the economic impact
modeling via two categories of direct inputs. First, the
model evaluates the additional investment needed for this
scenario to be delivered, relative to the baseline, reflecting
the different supply chains for renewables and CCUS as
compared to the fossil fuel-based technologies they are
pushing out of the generation mix. Second, the model
estimates the impact of the changing technology mix on
electricity prices and the follow-on impact that this price
change has on industry and consumers.

Figure 3.3. Primary sources of power generation in the Net Zero Power System scenario
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2One difference is that the NREL scenario still has some unabated gas, while the net zero power sector mix
presented here removes all unabated fossil fuel emissions.
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Figure 3.4. Primary sources of power generation in the Net Zero Economy scenario
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CITY OF TALLAHASSEE
CLEAN ENERGY PLAN

In 2019, the City Commission of Tallahassee adopted the
Clean Energy Resolution that committed to transitioning
Tallahassee to a 100% net clean, renewable energy
future by 2050. Since then, an Energy Integrated
Resource Plan (EIRP) was conducted, which helped form
a Clean Energy Plan. The Clean Energy Plan, composed
of 87 potential actions organized into seven broad policy
goals, is designed to guide the City's clean energy
efforts over the near term (5-7 years). The near-term
efforts focus on increasing solar energy production
while partnering with local universities and research firms
to promote research and development (R&D) in other
emerging clean energy technologies and fuel sources.
This includes the goal of enabling the installation of an
additional 30-50 MW of distributed solar capacity in

the community by 2030. To promote energy efficiency
and conservation, the Clean Energy Plan’'s approach to

greening municipal building operations in Tallahassee
include building retrofits as well as installing maximum
solar generation capacity economically feasible on
municipal building roofs. For residents, the City plans to
implement programs that provide financial incentives
for energy efficiency retrofits (City of Tallahassee 2019).

Image provided by the City of Tallahassee
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Transportation

Key Takeaways

Electric vehicle (EV) uptake rates have been
on the rise and are projected to increase

as vehicle purchase cost and overall cost
of ownership declines relative to internal
combustion engine (ICE) vehicles.

In the Net Zero Economy scenario,
decarbonization in the transportation sector
is reached through widescale adoption of
passenger and heavy-duty EVs.

By 2050, EVs are projected to account for
90% of new passenger vehicle sales in the
Net Zero Economy scenario as opposed to
30% in the baseline.

The electrification of Florida's heavy-duty
vehicle fleet progresses more gradually
given higher costs, with 66% expected to
adopt zero-carbon technologies by 2050 in
Net Zero Economy scenario compared to
less than 20% in the baseline.

According to the FCl emissions analysis, transportation
was the largest contributing sector of GHGs in Florida in
2018. Florida ranked fourth in the country for petroleum
consumption in 2021, driven in part by the state's many
tourists as well as by cargo traffic (Energy Information
Administration 2023). As of 2021, Florida was 8th in the
country for freight value originating from the state, and fifth
in destination value (Bureau of Transportation Statistics,
n.d.).

To decarbonize the transportation sector, this analysis
focuses on electrifying passenger vehicles and heavy-
duty trucks. Note that investments addressing emissions
associated with airplanes, boats, and other mobile sources,

are not captured in the economic modeling. Also note that
the focus of the analysis is on the vehicle fleet in Florida,
though mobile combustion emissions will also be generated
by passenger and heavy-duty vehicles from other states.

As of 2022, Florida had the second-highest number of
registrations of electric vehicles of any state, behind only
California (Department of Energy 2023). This represented
around 0.9% of total vehicles in the state, up from 0.5% in
2021. Florida ranked in the top ten states for battery electric
vehicles in terms of percentage of all vehicle registrations
(Department of Energy 2023).

The shift to zero-carbon vehicle technologies is essential

if the state is to successfully decarbonize this sector, given
that demand for passenger transport by light duty vehicle
(including cars and SUVs) is expected to increase out to
2050, by around 1% per year?® (Concas, Kolpakov, Sipiora,

& Sneath, 2019), from around 240 billion vehicle miles in
2020 to 350 billion vehicles miles by 2050. This also implies
at least some increase in the total number of vehicles in
Florida, with implications for the amount spent on vehicles
by consumers.

When looking at the future penetration of battery electric
vehicles into the passenger car fleet, the primary point

of comparison was the FDOT EV Infrastructure Master

Plan (FDOT, 2021). This publication includes Conservative,
Moderate and Aggressive deployments of electric vehicles.
This study's baseline broadly follows the Conservative case
from this publication, while the decarbonization pathway is
based upon the Aggressive scenario. That report (FDOT,
2021) sets out trajectories to 2040, which are extended
here to 2050, applying the concept of S-shaped diffusion
curves for new technologies (Briscoe, Trewhitt, & Hutto,
2015). In practice, this means that simple linear increases in
market share for new technologies are not assumed here,
but rather transitions happen at an increasing rate until a
‘tipping point’ is reached, at which point such technologies
are rapidly taken up at mass-market scale.

In the baseline, sales of passenger EVs increase modestly
from 6% of sales in 2022, reaching almost 30% of sales by
2050.4 Despite this, the baseline has a greater penetration
of EVs in the vehicle fleet by 2040 than the Conservative
scenario from FDOT, reflecting the rapid increase in the
market share of EVs that has been achieved since the FDOT
study was published — 17% of the fleet is electric by 2040,

3 The average rate of growth in vehicle miles travelled (VMT) over 2018-2048 was 1.47% per year in the baseline case

in the cited study (table A-1)

“Note that this implies smaller average year-on-year increases in sales shares than were observed between 2021 and
22 2022 (when the sales share increased from 3% to almost 6%), (Cross and Larsen 2021, Johnson 2022)



Economic Benefits of Decarbonization in Florida

Figure 3.5. Millions of passenger vehicles in Florida in the baseline
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Figure 3.6. Millions of passenger vehicles in Florida in the Net Zero Economy scenario

Millions of vehicles

25

20

15

10

0

2022 2027 2032 2037 2042

M Internal Combustion
Engine

M Electric

2047

23



Economic Benefits of Decarbonization in Florida

compared to 10% in the FDOT study (see Figure 3.5).

In the Net Zero Economy scenario, the sales share of
passenger electric vehicles is assumed to increase by

3 percentage points per year on average (approximately
the same increase in market share as seenin 2021-22),
meaning that by 2040, 60% of sales are electric, and in

the same year 39% of the fleet is electric (see Figure 3.6).
The modeling assumes that EV penetration rates pick up
through the first half of the 2040s, meaning that by 2050
almost three quarters of the fleet (73%) is electric, and nine
out of every ten vehicles sold in that year are electric. This
is slightly more ambitious than FDOT's Aggressive scenario,
which in 2040 foresees 35% of all vehicles as being

electric —again this reflects the more rapid deployments
observed since publication of the FDOT study. An ambitious
deployment such as this could be realized by specifically
addressing some of the barriers which currently exist

to consumers' purchasing EVs, such as the cost profile

(currently higher up-front costs), and the availability of
models that meet consumer needs (in terms of real-world
operating range and recharging speeds).

To ensure that this scenario is consistent with a Net Zero
Economy, the combustion engine vehicles remaining

in the fleetin 2050 are assumed to be fueled by some
combination of drop-in biofuels and conventional fossil
fuels with emissions abated by direct air carbon capture
and storage (DACCS) technology. Note that this study does
not consider it necessary for these carbon capture costs
to be directly attributed to road transport (i.e., for vehicle
operators to pay these costs) — simply that from a carbon
accounting perspective, negative emissions elsewhere

in the economy ‘balance out' residual emissions from
transport.

Florida is at the forefront of the US transition to low-
carbon private transport with the second-highest
number of registrations of electric vehicles of any state
(Department of Energy 2023). As a percentage of total
vehicle registration count, Florida's share is slightly lower

was authorized by the IlJA to help provide funding to
States to strategically deploy EV charging infrastructure.
In late 2022, Florida's Electric Vehicle Infrastructure
Deployment Plan was approved by the Federal Highway

Administration (FHWA) and over the next 5 years the state
is estimated to receive $198 million through this program
(Scheckner, 2023). Schools have already begun to receive

awards and grants to establish training programs. For
example, Indian River State College received a $2.7
million award from the National Science Foundation

to establish a National Electric Vehicle Consortium

to advance knowledge production and training in the
sector. In addition, local governments across Florida are
transitioning to electric municipal fleets. For example,
Miami-Dade County has committed to 100% light fleet
electrification by 2030, and is also moving towards
electrifying the county’s Metrobus fleet (Miami-Dade
County 2023).
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than the national average, but is increasing at a rapid pace.
The National Electric Vehicle Infrastructure (NEVI) program

ELECTRIC VEHICLES IN FLORIDA

Florida's utility and private companies have also been
providing incentives to encourage commercial and
business customers to install EV-charging stations.
FPL for example, has a program that offers to purchase,
install, operate, and maintain direct fast charging

EV charging stations on commercial properties at

no cost to the site host. Duke Energy launched the
“Park and Plug” program to assist with charging
infrastructure installation. As part of this program in
Florida, Duke Energy partnered with Orlando-based
company NovaCHARGE to deliver 627 EV charger
ports between 2018 and 2022 (PR Newswire 2022).
NovaCHARGE, founded in 2008, has been responsible
for the deployment of over 2,500 electric charging
systems in a range of locations including multifamily
apartment buildings, airports, public space, and offices
(NovaCHARGE 2023). The company has also partnered
with the Orlando Utilities Commission (OUC) in building
out the Robinson Recharge Mobility Hub in downtown
Orlando for which OUC had received a $500,000 grant
from the Florida Department of Environmental Protection
(PR Newswire 2022).
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In contrast to passenger vehicles, the electrification of
Florida's heavy-duty vehicle fleet will likely be more gradual
due to several factors: the immaturity of the technology
compared to passenger vehicles, the time expected
before such alternative powertrains achieve mass market
appeal, and the relatively slow rate of turnover compared
to passenger vehicles. The heavy-duty fleet is assumed
to therefore include a greater proportion of internal
combustion engine vehicles through 2050, both in the
baseline and the Net Zero Economy scenario.

The number of heavy-duty vehicles in Florida is estimated
by applying the national share of heavy-duty trucks (relative
to all trucks) to the total number of truck registrations in
Florida in 2020 (Bureau of Statistics 2020). Consistent with
the growth in demand for passenger vehicles —based on

an analysis of growth in total vehicle miles traveled — the
heavy-duty truck fleet is assumed to grow by 1.5% per year
from 2020 to 2045, and by 0.5% from 2046 to 2050 (Center
for Urban Transportation Research 2019).

In the baseling, sales of zero carbon heavy-duty vehicles
increase from less than 1% in 2022 to 19% in 2050. While
hydrogen fuel trucks make up between 15% and 25% of
zero carbon truck sales over this period, these sales are
dominated by electric vehicles. However, due to the slow
transition to non-combustion technologies, less than 20%
of the fleet is expected to utilize zero carbon technologies
by 2050 (see Figure 3.7).

Figure 3.7. Millions of heavy duty vehicles in Florida in the baseline
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In the Net Zero Economy scenario, the market share of
zero-carbon trucks is assumed to increase at a much faster
rate: by 2035, approximately 18% of the heavy-duty fleet

is expected to be made up of electric or hydrogen fuel
trucks —this is achieved 15 years faster than in the baseline
—increasing to 41% by 2040 and 66% by 2050 (see Figure
3.8). By 2050, 70% of new heavy-duty vehicle sales are
electric trucks, and another 10% are hydrogen fuel cell
trucks. Costs are estimated to reduce at a slightly slower
pace than more ambitious forecasts currently predict, such
as the International Council on Clean Transportation, which
estimates between 49-56% electric heavy-duty fleet mix by
2035 (International Council on Clean Transportation, 2023).

In order for this scenario to be consistent with a Net Zero
Economy, it is assumed that the internal combustion engine
trucks remaining in the fleet by 2050 — approximately 34%
of the total fleet — are fueled by some combination of drop-
in biofuels and conventional fossil fuels with emissions
abated by direct air carbon capture and storage (DACCS)
technology, in order for this scenario to be consistent with a
Net Zero Economy.

The economic analysis in E3-US captures a number of
different impacts of this transition:

- Different consumer spending on motor vehicles,
as combustion engine vehicles in the baseline are
replaced with electric vehicles.

- Different consumer spending on energy, as they spend
less on transport fuels and more on electricity.

- The different cost of freight trucking, with follow-on
implications for costs of other industries which use
freight trucking services.

- Additional investment in charging infrastructure for
passenger and heavy-duty electric fleets, which
creates jobs and economic activity in manufacturing
and installation.

Figure 3.8. Millions of heavy duty vehicles in Florida in the Net Zero Economy scenario
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Heating and Cooling Technologies

Key Takeaways

Given 90% of Florida's households already
use electricity for heating and cooling, the
focus in this sector in Net Zero Economy
scenario revolves around minimizing energy
consumption via efficiency. This is achieved
through the phasing out of remaining gas
furnaces and the adoption of residential heat
pumps.

By 2050, heat pumps cover 70% of heating
and cooling needs in the baseline, but reach
100% in the Net Zero Economy scenario,
which can be reached in various ways, such
as by fiscal incentives or consumers seeking
higher efficiency technology.

Heating and cooling, in terms of fuel use, is well on the
way to being decarbonized already. As of 2021, 90% of
households already use electricity as their energy source
for home heating and cooling in Florida, which is more
than twice the national average of 41% (EIA, 2023). With
heating less of anissue in Florida, it follows that the state
has the potential to achieve the total decarbonization of its
heating and cooling systems. Thus, the real challenge lies
in minimizing the energy consumption of the system as a
whole via energy efficiency improvements, and ensuring
that the electricity used by these systems is also zero
carbon (as outlined earlier in this chapter). Florida homes
tend to be smaller and newer relative to the rest of the
country, which can help with higher energy efficiency
(Energy Information Administration 2023).°

To assess this, the uptake of specific heating and cooling
technologies used in Florida is modeled. According to the
2020 Residential Energy Consumption Survey (RECS),
the two technologies that are the most widespread are
electric furnaces (~41%) and heat pumps (~50%), while
central gas furnaces constitute approximately 9% of the

Figure 3.9. Heating and cooling technology shares in the baseline
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5 Forty-five percent of homes were built in 1990 or later, relative to the national average of 36%. The total square
footage per housing unit was around 1,600 in 2020 compared to the national average of 1,800 (Energy Information

Administration 2020). 27



Economic Benefits of Decarbonization in Florida

stock (Energy Information Administration 2020). Although
electric furnaces and heat pumps are preferable to gas
powered furnaces from an environmental point of view, heat
pumps are the more efficient technology, and thus a more
ambitious pathway should include a greater increase in
the use of heat pumps.® By 2030, gas furnaces completely
disappear from the stock in the baseline, meaning that
heating and cooling needs are met entirely by electricity
(see Figure 3.9). Alongside this, there is a gradual shift
towards heat pumps and away from electric furnaces. By
the time gas furnaces are completely phased out, electric
furnaces are used to meet 55% of heating and cooling
demand, while heat pumps cover the remaining 45%. The
slow shift towards heat pumps continues into later years,
and by 2050 heat pumps are 70% of the stock in the
baseline.

In the Net Zero Economy scenario, gas furnaces follow the
same path as they do in the baseline, but the dynamics of
heat pumps and electric furnaces are rather different, with

a much more rapid shift towards heat pumps and decline in
electric furnaces (see Figure 3.10). The baseline represents
an extrapolation of existing trends, which already see
electrification of heating and cooling needs in the state. To
provide a differential trajectory in the Net Zero Economy
scenario, a greater penetration of more efficient heat pump
technologies is assumed. Already by 2030 heat pumps
represent 62% of the stock. The share of heat pumps
increases thereafter, and by 2040 they represent 84% of
the stock of heating and cooling technologies, and by 2050
all heating and cooling needs are met via heat pumps. Such
a transition could be driven by fiscal incentives such as

the expanded tax deduction Section 179D under the IRA
for energy efficiency improvements in certain commercial
building properties (Chappell, 2023). The transition can also
be driven by external changes (e.g., to energy prices) which
place a greater emphasis on consumer minds on running
costs. This ultimately encourages a greater uptake of more
efficient heat pumps which require less input energy to
achieve the same heating or cooling outcome.

Figure 3.10. Heating and cooling technology shares in the decarbonization Net Zero Economy scenario
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6 Note that although the focus is on the transition from gas furnaces to heat pumps, there are passive heating and
cooling building strategies that can be implemented to improve energy efficiency, such as cool roofs, which are not

28 included in this modeling.
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Figure 3.11 demonstrates the gains in terms of energy
efficiency; by 2030, electricity demand is slightly lower in
the Net Zero Economy scenario compared to baseline, but
the period after 2030 highlights the greater savings that
can be achieved through more aggressive adaptation of
heat pumps as opposed to electric furnaces. While the
absolute reduction in energy demand is not substantial, this
reflects the fact that Florida is already largely using electric
technologies (which are much more energy efficient that
fossil fuel-based alternatives), and that there is only an
incremental improvement in the uptake of heat pumps in
the Net Zero Economy scenario compared to baseline.

The modeling in E3-US captures two elements of this
transition: the change in consumer spending on heating
technologies, as consumers shift away from gas and
electric furnaces and towards heat pumps; and the change
in consumer demand for energy as demand for both gas
and electricity falls.

Figure 3.11. Energy consumption of the heating and cooling sector in the baseline and Net Zero Economy scenario
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LOW-CARBON DEVELOPMENT

Across Florida, residential solar investments take
advantage of the state's sunshine to decrease residents’
carbon footprint and increase energy reliability and
efficiency. Block Energy is a company headquartered in
Tampa that is now establishing some of the first utility-

focused residential microgrid systems. In partnership with

Tampa Electric (TECO), Block Energy has established a
four-year pilot program in the Medley subdivision of the
Southshore Bay master-planned community features 40
new Lennar homes, which combine renewable energy
with battery storage to create a microgrid system. Each
home in the pilot program has rooftop solar panels and a

BlockBox, which provides battery storage and distributed

controls, all owned by Tampa Electric. The self-contained
neighborhood energy system allows homes to share
power with each other and increases electric reliability,
as nearby power outages will not disrupt the supply.
Residents pay the same rates for electricity as all other
Tampa Electric customers. More recently, Block Energy
entered into a contract with Lakeland Electric to build a
housing subdivision of 77 homes with a solar microgrid
(Walsh, 2023).

Image source: Giorgio Trovato

Meanwhile, just outside of Fort Myers, a planned
community called Babcock Ranch is seeking to
become the first fully solar powered city in the nation.
While still under development by the real estate
company Kitson & Partners, the finished community
will accommodate nearly 20,000 homes powered

by a vast solar array run by FPL. The solar-powered
community is also designed to be resilient to natural
disasters, with green stormwater infrastructure and
other flood resilient design. In September 2022,

when Category 5 Hurricane lan hit the area, none of
the residents in Babcock Ranch lost power, and the
community saw minimal damage in contrast to the
intense power outages experienced by neighboring
areas. A community center in Babcock Ranch was able
to provide shelter to those whose homes were hard-hit
nearby.
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Industrial Processes and Energy Use

Key Takeaways

FCI quantified emissions associated with
fossil fuel combustion from the industrial
sector, as well as emissions from industrial
processes (e.g., iron and steel production,
clinker production in cement making).

In the Net Zero Economy scenario,
decarbonization for industrial processes and
energy consumption focuses on deploying
innovative technologies, materials, and
processes to increase efficiency.

These measures are paired with other
carbon capture and carbon injection
technologies to help achieve net zero by
2050.

A wide range of industrial processes contribute

carbon dioxide emissions (including cement and lime
manufacturing, aluminum, iron, steel, and ammonia
production), nitrous oxide emissions (nitric and adipic
acid production), and fluoride-based emissions (including
substitutes for ozone-depleting substances and electricity
transmission and distribution systems). These processes
combined equated to around 9% of gross emissions in
2018. Additionally, there is a smaller volume of emissions
(currently about half the size, in carbon dioxide equivalent)
from final energy consumption within industrial sectors.

In the baseline emissions trajectory set out in the FCI
report, emissions from industrial processes are expected
to increase by about 75% by 2050 compared to current
levels, to more than 50 million metric tons of carbon dioxide
equivalent (Florida Climate Institute 2022). Over the same
period, emissions from energy consumption are expected
to increase more modestly by around 30%, but equivalent
to only an additional 3 million metric tons (on top of current
emissions of around 12 million metric tons) (see Figure
3.12).

Emissions reductions are assumed through a number of
complementary measures:

- The use of new technologies, such as electric arc
furnaces or CCUS technologies, to replace the use of
unabated fossil fuels for final energy consumption with
low-, zero- or negative-carbon electricity.

- The use of new materials and technologies to allow
production to continue but with a lower or zero
emissions profile, such as the substitution of cement
with pozzolan or chemically bonded phosphate
ceramics (CBPCs).

- The deployment of measures and technologies
to improve the efficiency (in terms of energy and
emissions) of existing processes, thereby reducing
emissions from production.

The combination of these measures can have a substantial
impact on industrial emissions. Through their widespread
application, the FCl report (Ghebremichael, et al., 2022)
assumes that energy consumption emissions can be
entirely removed, removing about 15 million metric tons

of carbon equivalents (mmCQO2e) compared to baseline

by 2050. At the same time, while emissions from industrial
processes are unlikely to be completely abated (because
of the lack of low- and zero-carbon alternatives in some
industrial sectors, and the drawbacks of alternative
manufacturing approaches in others), the same study
assumes that emissions from industrial processes can
start to fall during the second half of the 2020s (rather than
continuing to increase as in the baseline), and be brought
down to around 25mmCO2e by 2050, a reduction of more
than 20mmCQO2e compared to baseline.

It is assumed that remaining emissions in the industrial
sectors will be made consistent with a Net Zero Economy
by 2050. This may be achieved directly through the

use of CCUS (e.g., additional DACCS units) or indirectly
through “carbon credits” earned in the power sector (i.e.,
net negative emissions from the power sector as a whole
are allowed to balance out against residual emissions
from industrial sources, as long as the economy as a
whole remains at or below net zero carbon emissions).
The additional costs that this may impose on industrial
production is not captured in the analysis.
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The economic impact modeling includes the additional
investment in industrial energy efficiency measures
required to achieve the emissions reductions outlined here.
Consistent with a 2022 report published by the International
Energy Agency (International Energy Agency, 2022), a 10%

CONCRETE AND CEMENT

Emissions captured in the industrial processes sector

reduction in industrial energy consumption by 2030 and a
15% reduction by 2050 compared to the baseline energy

demand is assumed (see Figure 3.13). (International Energy

Agency 2022).

Investments in industrial energy efficiency measures in
industry are estimated to cost approximately $61,000 per
GWh (International Energy Agency, 2022). Modeling in E3-
US captures the impact of the stream of energy efficiency
investments associated with the reduction in energy
demand shown in Figure 3.13 below.
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here and in the FCl report include those associated

with concrete and cement production. Concrete is a
ubiquitous building material. Globally, concrete is the
most made material, and a key ingredient of it — cement
- is one of the most energy-intensive products. In 2022,
Florida was the fourth-largest cement producing state
(Hatfield 2023). There are numerous strategies (Fischetti,
Bockelman, and Srubar 2023). to reduce emissions
associated with concrete production, including new
blended cement product lines, CCUS, and more efficient
use of concrete through digital tools such as building
information modeling (BIM) (Hatfield 2023; Florida
Climate Institute 2022).

As buildings are constructed and renovated, there

is increased attention towards understanding and
reducing their embodied carbon (the GHG emissions
associated with all aspects of the material and
construction lifecycle). The City of Miami's Greenhouse
Gas Reduction Plan includes an action for the City to
provide construction firms incentives to use locally
sourced materials that have low embodied carbon and
high-efficiency fixtures (City of Miami 2021). Miami-
Dade County Climate Action Strategy includes an
action to assess new construction embodied carbon
and to create policies and programs that reduce it, and
their Sustainable Buildings program (SBP) requires that
County construction projects achieve LEED certification
(Miami-Dade County 2021). LEED v4.1 addresses
embodied carbon considerations, such as through the
Materials and Resources (MR) credit category. Specific
credits include building life-cycle impact reduction and
environmental product declarations (EPDs) (Hughes
2019; US Green Building Council, n.d.). Already, nearly
3,000 buildings in Florida are LEED certified. As the
public and private sectors spend over $25 billion on
in-state purchases in construction annually, nearly $16
billion of which are purchases from government, public
policies and market demand for embodied carbon
reduction can have significant impact (Lightcast 2023).
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Figure 3.12. Industrial processes and energy emissions in the baseline
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Figure 3.13. Industrial energy demand, 2023-2050, baseline and Net Zero Economy scenario
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Agriculture, Forestry, and Other

Land Use (AFOLU)

Key Takeaways

Agriculture emissions, 3% of the total state
emissions profile, remain a challenge without
mitigation. However, reforestation and
afforestation present a nature-based path
towards sequestration.

The Net Zero Economy scenario assumes
that over 1 million hectares are reforested or
afforested from 2023 through 2040.

Land use presents both a challenge and an opportunity
for decarbonization in Florida. There are many ways

that land use relates to decarbonization: minimizing
greenfield development can avoid loss of forested land
that supports carbon sequestration, increasing density
near transit can reduce reliance on personal vehicles and
reduce transportation emissions, and building housing
near commercial and recreational amenities can reduce
vehicle miles traveled (VMT). Separately, there are also
many land use implications related to decarbonization,
such as the conversion of agricultural land to solar fields,
or the reduction of auto repair facilities as a result of
increased EV adoption. This section specifically focuses
on the agriculture, forestry, and other land use (AFOLU)
sector, a specific sector in GHG accounting which
includes emissions associated with agriculture and land
management. While there are challenges to reducing
emissions from existing land use (in particular agriculture),
there are also significant opportunities for carbon
sequestration, which can deliver net emissions reductions
necessary to help abate residual emissions from other
parts of the economy.

While emissions from agriculture are relatively small (at 9.4
MMTCO?Z2e in 2018, they represented just 3% of total Florida
emissions), in the baseline they are expected to remain
relatively constant out to 2050, and without appropriate
mitigation measures would represent an increasing share of
total emissions as the rest of the economy decarbonizes.
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The FCl report (Ghebremichael, et al., 2022) set out detailed
emissions reduction measures for the agricultural sector in
Florida, including:

- The use of anaerobic digesters, compositing, lime
stabilization, aerobic digestion and heat drying to
reduce emissions from livestock manure.

- Changes to animal feed to reduce enteric fermentation
emissions.

Similarly, there are a number of sequestration measures
that could be used to ensure that the land can act as an
even greater carbon sink. FCl models the below measures
and assumes annual greenhouse gas emission reductions
associated with each:

- Revegetation and afforestation on urban lands can
contribute 0.5 MMTCO2e of negative emissions per
year.

- Flooding and cultivation on drained organic soils
can contribute an additional 0.5 MMTCO2e of negative
emissions per year.

- Seagrass restoration and creation, including water
quality improvements could lead to approximately
0.05 MMTCQO2e of negative emissions per year.

- Restoration of coastal wetland areas lost since
1990 could achieve approximately 0.005 MMTCO2e of
negative emissions per year. (Florida Climate Institute
2022).

The economic impact modeling estimates the investment
in reforestation and afforestation based on past studies for
Florida; other activities related to agriculture and land use
that are required to achieve these emissions reductions are
not estimated directly in the modeling.

FCl estimates that in the Net Zero Economy scenario,

50% of the land area of low-density developed land and

all open space and bare lands in Florida and 12.5% of
medium intensity developed land — a total of just over 1
million hectares —is reforested or afforested; each hectare
of land is estimated to sequester 9.175 tons of CO2 per
year (Ghebremichael, et al.,, 2022). FCl estimates that
reforestation/afforestation activities will be implemented at
5% from 2023 through 2035, and 7% from 2036 to 2040,
resulting in total sequestration of 9.85 MMT CO2e by 2040.
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Investment costs are modeled assuming reforestation
and afforestation activities occur annually based on

FCI's implementation assumptions —i.e., that carbon
sequestration in each year has an associated investment
in that year, rather than representing the accrual of an
investment made in a prior year. Relying upon a survey and
assessment of the costs of reforestation and afforestation
activities (Fuss et al. 2018), these activities are estimated
to require investments of $50 per ton of CO2e per year
(the upper bound of the authors' assessment of a likely

range of costs). These investments are used in the E3-US
model to model the economic impacts of reforestation

and afforestation activities. The economic impact of other
activities related to agriculture, forestry, and land use are not
explicitly evaluated. These impacts will reflect the additional
economic activity that is linked to the reforestation
activities, both directly and through supply chains (Fuss et
al. 2018).

Figure 3.14. Annual and total sequestration from reforestation and afforestation activities

10

MMT CO2e

2023 2026 2029 2032 2035 2038

~ N\

2041

B Annual Sequestration

B Total Sequestration

2044 2047 2050

35



Economic Benefits of Decarbonization in Florida

CARBON SEQUESTRATION
PROGRAM

Investments to achieve increased carbon sequestration
have been implemented at the state-level in Florida,

and in other states. To date, Florida has focused on
sequestration through forestation. For instance,

the Florida Forest Service developed a $10-million
Carbon Sequestration Grant Program as a means

of sequestering up to 69,000 tons of CO2 per year.
Since renamed the Future Forests Program, as of

2023 the program is available to non-industrial private
landowners, local governments, or nonprofit institutions.
Carbon sequestration programs have similarly been
implemented in other states, notably restoration
programs in the Chesapeake Bay of Virginia generated
459,639 tons of annual carbon removal benefits by
ongoing restoration activities within the agricultural
sector in Virginia in 2019 (Wiggans et al. 2021).
Furthermore, the Hawaii Greenhouse Gas Sequestration
Task Force began investigating ways to measure state
greenhouse gas levels to propose policies that promote
and incentivize increased carbon sequestration by 2023
(State of Hawaii Office of Planning and Sustainable
Development 2023).

2 A = 5
w5 e

5 Provided by Lynetta Usher@tine
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Waste

Key Takeaways

Waste currently contributes less than 6% of
Florida's emissions.

Strategies to reduce emissions from
the waste sector primarily involve either
capturing or incinerating emissions from
landfilled organic waste for energy use.

Local efforts, such as Miami-Dade County's
Climate Action Strategy, pave a way towards
converting 50% of non-recycled garbage
into energy and reducing landfill waste

As landfilled organic waste decomposes, a mixture
consisting primarily of methane and carbon dioxide known
as landfill gas (LFG) or biogas is generated. The primary
pathways to reduce emissions from LFG involve capturing
these emissions for use as energy — either through
incinerating the waste in its entirety (a process known as
"waste to energy”) or collecting the biogas released from
the landfill for use as a fuel source. The collected biogas can
be used onsite for electricity production (a process known
as "landfill gas to energy,” or LFGTE), or treated to remove
carbon dioxide and other gases for use as a substitute for
natural gas (Energy Information Administration 2020)-e.g.,
in heavy-duty vehicles that previously relied upon distillate
fuel (Florida Climate Institute 2022). Other landfilled waste
emissions reduction strategies include flaring the LFG,
although this should be minimized, or through increased
composting activities, or diverting organic waste from
landfills.

In the Net Zero Economy scenario, it is assumed that a
cumulative reduction of 12 MMT CO2e will be achieved
primarily through the implementation of LFGTE projects
and increased municipal composting. The economic
impacts of increased composting are not estimated in this
analysis, as upfront investments required are likely to be
minimal. To estimate the investments needed for LFGTE
projects, the modeling applies projections of municipal
solid waste landfilled in Florida from 2023 to 2050 taken
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from the Environmental Protection Agency (EPA) State
Greenhouse Gas Projection Tool, and calculates the portion
of this MSW that will be treated by LFGTE projects using

FCI data on the emission reductions associated with

LFGTE (Ghebremichael, et al., 2022). As shown below, while
the quantity of MSW landfilled is expected to increase
consistently over time, Florida's total need for LFGTE (based
on FCl's projections) reaches a plateau around 2032.

The capital cost of a LFGTE project is estimated at
approximately $29 per ton of waste (in 2021 dollars)
(Hochman et al. 2015). While capacity needs to increase
at aninconsistent rate over time (see Figure 3.15), itis
assumed that investments occur at a steadier rate, with
annual investments smoothed based on a five-year
moving average. Additionally, the modeling assumes no
disinvestment —i.e.,, once LFGTE projects are built, they are
not taken offline.

These impacts are included in the economic impact
modeling via the total value of investment needed for

this scenario to be delivered, relative to the baseline. This
investment provides a stimulus to the Florida economy,
creating direct jobs and economic activity, as well as
further impacts through supply chains and the spending of
additional wages across the economy.

Figure 3.15. Municipal solid waste and landfill gas to energy capacity

35.0

30.0

250

N
©
(@]

MSW (tons)
o
(@]

10.0

5.0

Bl MSW landfilled
M | FGTE capacity

00 Jﬁ

2023 2026 2029 2032 2035

2038

2041 2044 2047 2050

37



Economic Benefits of Decarbonization in Florida

LOCAL AND REGIONAL CLIMATE AND RESILIENCE PLANS

Across Florida, there have been more than 20 climate
and resilience action plans developed at the municipal,
county, and regional levels that lay out decarbonization
goals and pathways that guide the transition.”

At the regional-level, one of the earliest climate action
plans was developed under the Southeast Florida
Regional Climate Change Compact (the Compact), which
was established more than a decade ago in 2010 (Perry
2023). The Compact codified its vision in 2012 under

a Regional Climate Action Plan (RCAP) that outlined
goals, recommendations, and supporting strategies
across 11 focal areas to advance the objective of
achieving net zero GHG emissions by 2050 compared
to a 2005 baseline. The updated version, RCAP 3.0,
serves Broward, Miami-Dade, Monroe, and Palm Beach
counties, inclusive of 109 municipal governments, and
a population of more than 6 million (Southeast Florida
Regional Climate Change Compact 2023). Through a
regional collaboration platform like the Compact, the
Southeast Florida region has received millions of dollars
in funding for climate resiliency and decarbonization
efforts. Recently, in August 2023, the Compact region
received more than $150 million dollars in FEMA's
Flood Mitigation Assistance (FMA) and Building
Resilient Infrastructure and Communities (BRIC) grants
(Southeast Florida Regional Climate Change Compact
2023). Working within the regional umbrella, Broward,
Miami-Dade, and Monroe counties have all published
their own climate action plans with county-level goals
and implementation plans (Miami-Dade County 2021;
Broward County 2020; Monroe County 2013). For
example, Miami-Dade's Climate Action Strategy, the
county's most recent GHG reduction plan (released in
2022), sets the goal of achieving a 50% reduction in
GHG by 2030 compared to a 2019 baseline with a focus
on three key areas: Energy and Buildings, Land Use and
Transportation, and Water and Waste.

Another regional effort includes the East Central Florida
Regional Resilience Collaborative (ECF R2C) established
by the East Central Florida Regional Planning Council

in 2019 (East Central Florida Regional Planning Council
2018a). ECF R2C published a Strategic Resilience Action
Plan (SRAP) in 2021 to develop better regional capacity
in guiding and supporting local governments in efforts
targeted at GHG reduction and improving regional
climate resilience. A primary goal established through
the SRAP was to help cities and counties across the
region develop GHG emissions inventories to create
science-based targets and high-impact actions (East
Central Florida Regional Planning Council 2018b). Within
the region, Orange County also has a county-level
Sustainable Operations and Resilience Action Plan,
published in 2021, with targets to reduce GHG emissions
by 30% from 2015 baseline by 2030, and Orlando has a
municipal-level Green Works Orlando Community Action
Plan first released in 2013 and most recently updated

in 2018 with an overall goal of reducing GHG emissions
by 90% from 2007 baseline by 2040 (Green Works
Orlando 2018; Orange County 2020). The ECF R2C

is also preparing a Priority Climate Action Plan (PCAP)
under EPA's Carbon Pollution Reduction Grant Program.
Similarly, the Tampa Bay Resiliency Coalition, created in
2018, is implementing a “Clean Air Tampa Bay Climate
Action Planning Initiative” to implement an EPA Carbon
Pollution Reduction Grant in the region.

The most recent regional effort to be formalized is

the Resilient First Coast (RFC), which is a resiliency
collaborative for Northeast Florida including Baker, Clay,
Duval, Flagler, Nassau, Putnam, and St. Johns counties.
RFC was formalized in December 2022 to address
regional challenges associated with resilience to climate
change, including sea level rise, flooding, and other
hazards (Scanlan 2023). The RFC is in the process of
developing a Regional Resiliency Action Plan (RRAP),
which will guide action over the next five years across the
region, and is also working with the City of Jacksonville
on a PCAP and Comprehensive Climate Action Plan
(CCAP) for Northeast Florida.

’It is important to note that emissions reduction goals and related policies are also included in other types of planning

documents aside from climate and resilience action plans, such as land use plans like Miami-Dade’s Comprehensive

Development Master Plan.

Note that Florida has additional regional resilience collaboratives not mentioned here that are doing equally important
38 work: Heartland Regional Resiliency Coalition, Emerald Coast Area Resilience Collaborative and Apalachee Strong.
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Net Zero Power System Scenario

Investment

Key Ta keaways Decarbonizing Florida's power system by 2035 requires

. . substantial additional investment over and above that
Achieving a Net Zero Power System in expected in the baseline —in total, $129 billion cumulatively
Florida by 2035 is estimated to require an from 2023 to 2035, with an average annual additional
additional cumulative investment of $129 investment of $10 billion over this period. After 2035,
billion from 2023 to 2035, averaging $10 contihued investmentin Iow/zero—carboh.generation and
billion annually but with higher investment total investments accumulate to $152 billion th'rough
. . 2050. In many cases (e.g., around 2030), these investments
in the earlier years. occur earlier than they would in the baseline, as existing

. . generation assets may need to be replaced ahead of

Decreases in the Ievellzgd cost of energy schedule to decarbonize the power system by 2035. To
(LCOE) for solar PV relative to non- put this spending in context, in 2022 the public and private
renewable sources leads to lower energy sector spent over $1 trillion on in-state and imported
prices for households and businesses, who input purchases, or the equivalent of over eight times the

in turn redirect their savings to other parts

total level of investment estimated for the Net Zero Power
System in just one year.®

of the economy.

Figure 4.1. Additional annual investments in Net Zero Power System scenario for key points in time between 2025-2050
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Note: Figure shows investments for specific years of the analysis. Cumulative investments between 2023-2035

total $129 billion. Between 2023-2050, the total equates to $152 billion,
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Changes in Direct Consumer Spending

Spending patterns by households and businesses will also
change due to the anticipated decrease in the levelized
cost of electricity (LCOE) of the renewable energy sources.
According to the E3-US model, the LCOE is expected to
decrease by approximately 13% by 2035, and by 17% by
2050.° This change is a result of the lower total cost per
unit of electricity generated of the low-carbon technologies
(principally solar) which are deployed in the net zero power
sector and Net Zero Economy scenarios. Note that this
LCOE applies to both the net zero power scenario and the
Net Zero Economy scenario.’® Also note that these changes
in spending correspond to the direct spending related to
achieving the decarbonization scenarios. These changes
then have cascading impacts when modeled for the
economic impacts, as households and businesses redirect
their savings to other parts of the economy.

Figure 4.2. Change in LCOE relative to baseline
0.00%
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-4.00%
-6.00%
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-10.00%
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-14.00%
-16.00%

-18.00%
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Levelized Cost of Energy (LCOE)

A measure of the cost of production of
energy. It is calculated by dividing the total
lifetime costs of energy production, including
initial capital investment and operations and
maintenance expenditures, divided by the
total amount of energy that is expected to be
generated. LCOE is often used as a summary
indicator of the overall cost competitiveness
of different generation technologies.

2044 2047 2050

9The LCOEs used in the E3-US model are derived from International Energy Agency data, which includes
country-specific LCOE estimates by generation technology (IEA, 2020).

9 The modeling assumes that additional electricity needed in the Net Zero Economy scenario is imported to Florida,
rather than increasing investment in the power sector to accommodate this. The imported electricity price is
assumed to be purchased at the prevailing market price in Florida. As a result, the LCOE remains the same between

the two scenarios.
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Net Zero Economy Scenario

Key Takeaways

An estimated $198 billion worth of
investment across the six sectors will be
needed from 2023 to 2050 in for the Net
Zero Economy scenario, with 77% of this
investment concentrated in the power
generation sector.

As a result of changes in spending on
by consumers on passenger vehicles,
$69 billion of consumer spending can be
redirected to other parts of the economy.

Similar to the Net Zero Power System
scenario, decreases in the levelized cost of
energy (LCOE) leads to lower energy prices
for households and businesses, who in turn
redirect their savings to other parts of the
economy.

Investment

Decarbonization activities in the six sectors discussed
require substantial additional investment over and above
that expected in the baseline — in total, nearly $198

billion cumulatively from 2023 to 2050, with an average
annual additional investment of around $7 billion. These
investments occur predominantly in the power generation
sector, which accounts for just under 77% of total
investments over this period. Consistent with the Net Zero
Power System scenario, investments in power generation
are high in the initial years — in particular, between 2027
and 2033 - but even after Florida's power system is fully
decarbonized, ongoing investments in new capacity are
greater in magnitude than decarbonization investments in
other sectors. Charging infrastructure for electric vehicles
accounts for approximately 12% of investments over this
period; industrial energy efficiency measures account

for 11%; and reforestation/afforestation and landfill gas-
to-energy projects account for less than 1% each. As
mentioned in the Net Zero Power scenario, the public

and private sector spent over $1 trillion on in-state and
imported input purchases, which is equivalent to over five
times the total level of investment estimated for the Net
Zero Economy scenario in just one year."

Figure 4.3. Additional annual investments in Net Zero Economy scenario for key points in time between 2025-2050
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total $198 billion. Landfill gas-to-energy investments are not displayed on this graph. These investments are
approximately $8m in 2025, $16m in 2030, and <$1m in 2035, 2040, 2045, and 2050.
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Changes in Direct Consumer Spending

The shift to a Net Zero Economy also entails changes in
spending patterns across the economy. Spending on new
technologies by households and businesses across the
six areas covered in this analysis are expected to resultin

a net consumer spending decrease of $69 billion through
2050 with an average decrease in spending of $2.4 billion
per year relative to the baseline (see Table 4.1). This is
mainly driven by savings associated with passenger electric
vehicles. Overall, consumers are predicted to spend more
on heating and cooling units over this entire period due

to the higher upfront cost of heat pumps as compared

to conventional air conditioning units. However, while
consumer expenditure on passenger vehicles is initially
greater than the baseline, EVs are assumed to be cheaper
to purchase than ICE vehicles starting in the latter half of
this decade and spending on passenger vehicles becomes
lower than the baseline (McKerracher 2021). By 2050,
consumers are expected to save more than $10 billion per
year on passenger vehicles compared to the baseline due
to much greater adoption of electric vehicles.

At the same time, businesses are estimated to spend more
in total on zero carbon trucks — while the price premium on
battery electric and hydrogen fuel cell trucks narrows, it

is not expected to close completely so these options will
remain more expensive in terms of up-front purchase cost
than their combustion engine equivalents.' This additional
cost to businesses will be passed on in some proportion

through supply chains, and ultimately to consumers in

the form of higher prices. As noted in the Net Zero Power
System scenario, the lower LCOE will also impact spending,
allowing for even greater savings to be spent elsewhere in
the economy.

The changes in spending presented in Table 4.1 correspond
to the direct spending on the technologies required to
achieve the Net Zero Economy scenario. Additional savings
from changes in fuel consumption, are not reported in Table
4.1 but are included in the economic impact modeling.
There are also other ancillary benefits of adoption of these
technologies, such as lower maintenance costs of electric
vehicles, which are not explicitly reflected in the economic
modeling (International Council on Clean Transportation
2022). These changes then have cascading effects in the
economic impact model, as households and businesses
redirect spending to other parts of the economy.

Table 4.1. Change in spending in Net Zero Economy scenario ($ millions)

2025
$372

2030
-$746

Technology

Change in spending
by consumers on
passenger vehicles

2035
-$2,455

2040
-$4,703

2045
-$9,010

2050
-$10,381

Change in spending $65 $73
by consumers on
heating and cooling

technologies

$345

$540 $438 $482

Changeinspendingby  $279 $1.181
businesses on heavy-

duty vehicles

$1.388

$2,731 $1,982 $1,070

""Emsi Lightcast 2022

2 Note that for both passenger and heavy-duty vehicles, a lifespan of 15 years is assumed in the modeling.
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Economic Impacts

Key Takeaways

In both modeled decarbonization scenarios,
there is a near-term increase in the size

of economy (gross state product) of
approximately 1.5% by 2030 driven by
significant investment in power generation
to get to a net zero power grid.

In the longer term, the Net Zero Economy
scenario leads to greater continued growth,
with an economy nearly 2% larger by 2050
in terms of GSP relative to the baseline.

Overall, the investment drives positive
job impacts. In the nearer term, these are
concentrated in the industry and services
sectors driven by the power sector
investment.

There is increased consumer spending
from greater employment and re-spending
of cost savings. The re-spending creates
positive feedback loops (multiplier effects),
which are especially prominent in service
sectors due to the greater share of
consumer expenditures, labor intensity and
larger in-state presence.

In the Net Zero Economy scenario, other
sectors, such as electricity and transport,
see experience job growth as more
sectors are impacted by decarbonization
investments.

This section presents the state-level economic impacts

of the two decarbonization scenarios compared to the
baseline. The macroeconomic impacts were modeled
using Cambridge Econometrics’ E3-US model which
evaluates economic impacts at the individual state level.
The impacts of decarbonizing the economy of the two
scenarios modeled here will be felt in two stages: an initial
impact in the first decade or so which is dominated by a
stimulus creating new jobs principally linked to the up-front
investment required to achieve the energy transition, and a
long-term positive impact that results from a more efficient
economy that is able to deliver electricity and private
transportation at lower cost, saving consumers money and
leading to positive multiplier effects mostly concentrated
in consumer service sectors. Overall, the decarbonization
scenarios have positive statewide economic benefits.
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Gross State Product (GSP) Impacts

Both scenarios analyzed are projected to have positive
long-run gross state product (GSP) impacts in Florida. Of
the two, the economy-wide decarbonization scenario has
greater positive impact on GSP (Figure 5.1). The additional
investment in clean energy generation capacity required

to deliver a Net Zero Power System by 2035 is projected

to increase economic activity, with the stimulus effect
being the largest through the second half of the 2020s and
peaking at 2030, when GSP is 1.5% greater than baseline.
After this significant investment, the long-term positive
impacts are more modest, with GSP increases of 0.5%
compared to the baseline in 2050. The investment required
to deliver a Net Zero Economy provides a much larger
stimulus and reduces costs to businesses and households
in the long run relative to baseline. Combined, the additional
investments and increases in consumer spending result in
a Florida economy that is nearly 2% larger compared to the
baseline in 2050.

Figure 5.1. Florida GSP results (% difference from baseline)
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Employment Impacts

The E3-US model estimates job impacts for 71 individual
sectors and 9 aggregated sectors including: electricity,
construction, industry, services, transport, agriculture,
extraction, other utilities, and government (given their
smaller impacts, the latter four are shown collectively

in Figure 5.2 as "Other”). The industry aggregated

sector captures the two-digit NAICS equivalent for the
manufacturing sector. Some individual sectors within
industry include computer and electronic products,
electrical equipment, and other transportation equipment.
Individual sectors within Services include vehicle and parts
dealers, food and drink stores, administrative and support
services, accommodations and other retail, among others.
See Appendix C for a full list individual sectors comprising
the aggregated sectors.

Through the latter half of the 2020s and first half of the
2030s, employment gains are concentrated in the industry
and services sectors in both scenarios. The creation

of new manufacturing jobs in both scenarios is linked

to the projected up-front capital investments made in
building out supply chains providing intermediate and final
goods required for clean electricity generation, such as

B Net Zero Power System scenario

B Net Zero Economy scenario

2045 2050
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transformers and solar panels. In the Net Zero Economy,
employment gains are also projected for the transport
sector as decarbonization pathways for transportation
requires additional investment in low carbon heavy-duty
truck technologies. The spending associated with the
new wages from these jobs and from consumer savings
increases demand for consumer services (more on this
below). In addition, large scale deployment and installation
of new clean energy, particularly solar capacity in both
scenarios, is also projected to increase employment in the
construction sector relative to baseline throughout the
timeframe of analysis.

In 2035 and after, the industry sector experiences net
losses until 2050. In both scenarios, the significant amount
of upfront investment in the solar generation increases
demand and productivity in industry, but when this demand
falls after 2035, the efficiency gains (i.e., labor productivity)
from this investment stimulus causes employment to
decline relative to the baseline. In the long run, industry
employment is generally greater than in the baseline, due

Figure 5.2. Employment impacts by industry compared to baseline
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to higher demand from increased consumer spending. For
the Net Zero Economy scenario, there are also significant
increases in the electricity sector due to increased demand
in electricity from electrification.

The employment impacts will vary across geographies.
Statewide impacts were regionalized to the county level
using current industry shares with data from the US

Bureau of Labor Statistics (BLS) by industry (NAICS) code.
Employment in certain industries, such as construction, is
relatively distributed across the state based on employment
density. Conversely, sectors characterized by concentrated
employment will have disproportionate impacts in certain
regions. Brevard County, Florida's Space Coast, is a leader in
the computer and electronic individual sector, meaning both
the growth and declines in that sector disproportionately
impact the county. In the Net Zero Economy scenario,
employment gains in the services aggregated sector
contribute to job growth in nearly every county. Similarly,

M Electricity M Services
B Construction Transport
M Others

M Industry

Net Zero Economy scenario

2050 2025 2030 2035 2040 2045 2050

Note: Figures shows changes in employment relative to baseline for specific years of the analysis between 2025

and 2050.
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the construction sector adds jobs in every county, but
particularly Miami-Dade, which currently has the highest
proportion of the state's construction jobs. Employment
gains in the aggregated transport sector are estimated

to be higher than the losses in the vehicle and parts
dealers individual sector. Assuming similar composition to
today, counties like Miami-Dade, Orange, and Duval would
disproportionately benefit from transport employment
gains, while vehicle and parts dealer job losses would be
distributed more equally across the state.

Spending

Lower energy and personal vehicle costs, employment
gains, and the lower costs of electricity for businesses
(which are expected to outweigh the higher costs of
transportation), all increase real consumer spending power
relative to baseline. Local consumers will spend most of
the money on more goods and services, a substantial
proportion of which will be sourced from within Florida,
leading to positive multiplier effects as this creates new
economic activity and jobs across the consumer service

sectors (and upstream through supply chains). These
impacts will occur throughout the period to 2050, due to
the lower electricity prices persisting throughout, although
these impacts can be expected to be most pronounced
from 2035 onwards, when the reductions in the cost of
electricity are greatest. Figure 5.3 shows the percentage
change in consumer spending relative to baseline for both
scenarios.

Through the latter half of the 2020s and the first half of the
2030s, the scale of the positive impact of decarbonization
on consumer spending is similar for both scenarios. In the
Net Zero Economy scenario, the scale of decarbonization’s
impact on consumer spending is projected to increase
through the 2040s pushing consumer spending to 1.6%
above the baseline by 2050. The increase in consumer
spending in this scenario becomes more pronounced
from 2035 onwards as reductions in the cost of electricity
continue to occur (with LCOE reaching 17% lower than
2050 baseline levels), and increased savings are realized
from energy efficiency savings and the transition to cheaper
personal electric vehicles.

Figure 5.3. Consumer spending impacts (% difference from baseline)
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Workforce
Development

Key Takeaways

The workforce is already experiencing shifts
from decarbonization, including a nearly 13%
annualized growth rate for renewable jobs in
the state between 2018 and 2022.

In the Net Zero Power System scenario, job
growth is estimated in sectors that are higher
paying than the baseline, with higher typical
minimum levels of education attainment.
Specialized skills and knowledge, such as
installation, programming, and design, will
experience higher demand relative to the
current economy.

In the Net Zero Economy scenario, nearly

every sector of the economy will be impacted.

Job growth is particularly notable in sectors
with lower typical levels of education, but
with a larger percentage paying between

1x and 2x living wage relative to baseline.
Growth is driven by jobs in sectors such as
electricity and transportation. Transportation,
mechanical, and operation and control, are
some skills and knowledge requirements that
will experience higher demand relative to the
current economy.

Other knowledge and skills with current high
prevalence, such as customer and personal
service, will continue to be in demand under
both decarbonization scenarios.

Current Landscape of Decarbonization
Workforce in Florida

While decarbonization will ultimately mean a transition
impacting all sectors of the economy, certain industries,
such as the energy industry, are already experiencing shifts.
Across the United States, there has been growth in clean
energy employment. According to the US Department

of Energy's US Energy and Employment Jobs Report
(USEER), clean energy jobs grew nearly 4% nationwide
from 2021 to 2022. The USEER defines clean jobs as those
in technologies that align with a net zero future, including
those related to renewable energy, grid technologies and
storage, and clean vehicles and components. Across

this whole aggregated sector, energy efficiency, including
technical and trade jobs for the servicing and installation

of ENERGY STAR appliances, high-efficiency HVAC
equipment, and LED lighting, remains the single biggest
sector with a total national employment of 2.2 million. The
fastest growing clean energy sector was clean vehicles,
which saw a 26% increase in total employment between
2021 and 2022.

In line with this national employment landscape, Florida
has also seen rapid growth in clean energy employment. In
2021, Florida ranked 4th in the country in total clean energy
employment with nearly 160,000 jobs, or nearly 2% of the
statewide workforce. The job growth in renewable energy
jobs over recent years has been significant. Figure 5.4
shows the change in energy generation jobs in Florida and
nationwide split between renewable and non-renewable
sources, showing a nearly 13% annualized growth rate
increase in the state between 2018 and 2022. Specifically,
the Florida solar power industry has accelerated growth in
recent years, with the state ranking second in the nation

in terms of solar power jobs and third in solar electric
installation capacity (Glover and Allen 2023; Riley 2023).

In response to the rising demand for solar installers, St.
Petersburg College is partnering with the University of
Central Florida to create the first state-approved solar
apprenticeship program in Florida. The students will
graduate as certified solar panel technicians, providing
economic mobility to students and their communities.
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Other universities throughout Florida are also taking a
growing role in supporting technological advancements and
workforce training, as noted (along with a cleantech cluster
map) in a 2021 report on clean energy and technology by
the State University System of Florida. Some highlights
include University of Florida's Florida Energy Systems
Consortium, University of Central Florida's Florida Solar
Energy Center, and Florida Atlantic University's Southeast
National Marine Renewable Energy Center, among others,
which are all supporting clean energy research and
collaboration (State University System of Florida 2021).

At the same time, efforts from the non-profit and public
sector (including the South Florida Climate Resilience Tech
Hub, Miami-Dade Beacon Council's Opportunity Miami,
and others), are both supporting collective training and
collaboration and bringing in needed investment towards
workforce training.

Other sectors have also been experiencing growth beyond
just energy. Published in 2021, Miami Forever Carbon
Neutral identified trends in the green economy, which

they define as any group of businesses or organizations
that reduce the negative impact of human activity on the
environment, including those that supply or consume a
green output (City of Miami 2021). Sectors of the economy
classified as “green” include transportation energy;,
buildings, waste management, research and development,
regulations and advocacy, and climate resilience
infrastructure; these sectors experienced 20% growth
between 2014 and 2019 and were less impacted by the
COVID-19 pandemic than the traditional job sector.

Figure 5.4. Annualized growth rate for energy generation jobs, national and Florida, 2018 to 2022
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ESA delivers large-scale solar energy and storage
projects across the US. Founded in 2017, the company
has 8-gigawatts of solar energy projects in its portfolio.
With the passing of the Inflation Reduction Act, which
provided new tax incentives and opportunities for clean
energy, ESA saw increased demand for its services
leading to both revenue and employment growth. ESA
has partnered with the University of Central Florida

for an internship program to help develop the next
generation of solar energy engineers and project
developers (ESA Solar 2023).

Recently, the company completed the first phase of a
new 3.6 MW solar farm in Central Florida for a cannabis
grower. For cannabis growing operations, electricity can
amount to 30% or 50% of costs, leading them to turn to
on-site solar and energy storage systems to lower their
energy costs. ESA's three-phased project is expected
to help cut costs meeting the electricity demand for

all the indoor growing operation electricity needs

for the indoor growing operation (Schoeck 2023). In
2020, Advent Health, one of Florida's major healthcare
systems, completed a solar parking deck projectin
partnership with ESA for its Orlando hospital campus
(Central Florida Division Corporate Communications
2020). As part of the project, ESA installed more than
1,800 solar panels in the parking garage, generating
more than 1.3 million kilowatt hours (kWh) annually

and saving Advent Health over $4.6 million in energy
costs. Currently, ESA Solar is building a 6,000-panel
rooftop solar system on Advent Health's new corporate
headquarters in Altamonte Springs, Florida. This project
is anticipated to help Advent save 35% in energy costs
at the location.

There are also economic opportunities associated with
in-state manufacturing. Currently, manufacturing jobs
comprise less than 5% of Florida's employment and a
high percentage (65%) of industry input purchases from
the manufacturing industry was imported in 2022. Auto
manufacturing specifically accounts for <0.1% of jobs in
the state (Lightcast 2023). However, recently businesses
are relocating to Florida to support solar, wind and
electric vehicle production. In Jacksonville, for example,
the EV technology startup Cenntro established a new
assembly facility for electric commercial trucks to be
sold in the southeast United States and Central America.
SolarTech Universal and JinkoSolar are two leading solar
manufacturing companies in the country both located in
Florida. As noted below, General Electric is manufacturing
and assembling components for wind energy.

WIND ENERGY MANUFACTURING

Thanks in large part to the Inflation Reduction Act, the
US wind industry is seeing a “second renaissance” that
will allow manufacturing in the sector to establish itself
more firmly. Florida, with existing presence of major
manufacturers Mitsubishi and General Electric (GE), is
well-positioned to reap benefits from this trend. General
Electric's Wind Energy plant in Pensacola, Florida
assembles 2.5 megawatt turbines and hit a milestone

in 2020 having achieved a combined 20 gigawatts of
installed capacity in 23 US states and 10 countries
(Kellner 2022). In addition, the same plant also produces
nacelles and hubs for GE's popular 3 megawatt turbines
(Kessler 2023). More recently the company announced
that it will invest an additional $20 million into the facility
to expand production capacity and introduce new
products in anticipation of a rebound in the domestic
market (Kessler 2023). Another major player in the
sector that has a presence in Florida is Mitsubishi
Powers. Established in 20071 and expanded in 2008, the
company’s 190,000 square-foot Orlando Service Center
serves as a repair, service, and manufacturing center. The
facility manufacturers vanes, blades, and compressor
blades totaling approximately 15,000 parts a year.
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Job Characteristics of Decarbonization
Scenarios

Having a better understanding the job characteristics of the
projected change in employment from the decarbonization
investments is important for formulating policy and
business actions and designing workforce development
programs. Studies have found that jobs in "green”
industries tend to have higher wages and lower educational
requirements, particularly for renewable energy jobs that
often require on-the-job training (Muro et al. 2019). In 2019,
nationwide trends indicated that the median hourly wage
for clean energy jobs™® of $23.90 is about 25% higher than
the national median wage, which was $19.10 (E2 2020).

In particular, solar energy generation had an even higher
median hourly wage of $24.5, which is 28% higher than the
national median wage (E2 2020).

Data on staffing patterns that show the occupational
makeup (SOC) of each industry were used to better
understand the wages, education, skills and knowledge of
the jobs in industries with expected growth.*®

SOUTH FLORIDA CLIMATE
RESILIENCE TECH HUB

Led by Miami-Dade County Innovation and Economic
Development Office, the South Florida Climate Resilience
Tech Hub was officially designated as one of 31

Tech Hubs in the county in October 2023 by the US

Department of Commerce's Economic Development
Administration (EDA) (Miami-Dade County 2021). The
designation allows the region to be eligible for upwards
of $75 million in federal grants and represents a strong
endorsement of the region’s plans to supercharge their
technological industries for workforce development
and strengthen national competitiveness (US Economic
Development Administration 2023). The South

Florida Climate Resilience Tech Hub will focus on the
commercialization of four technological industries
including: 1) Coastal resilience and marine infrastructure,
2) Clean cement, 3) Energy-efficient construction and
utilities, and 4) Clean energy generation, transmission,
and storage (Miami-Dade County 2023).

52

Wages and Education

For each occupation code, the BLS provides average hourly
wages paid to workers of that occupation across the state
as well as typical entry-level educational requirements.
Average wages are compared against a measure of
Florida's Living Wage, which is defined as the hourly rate an
individual in a household must earn to support themselves
and their family. Each occupation is sorted into categories
of either paying under the living wage, between one and two
times the living wage, and above double the living wage."®
Using this threshold, nearly 70% of Florida's jobs pay a

rate below the livable wage, roughly 29% pay between one
to two times the livable wage, while around 4% pay more
than double the statewide livable wage. However, it is worth
noting that comparing a statewide living wage threshold
against wages averaged across the state does not account
for the within state variability of cost of living and wage
rates.

Lightcast provides information on the typical education
level most often needed in order to enter an occupation.
Similar to categorization of wages, occupations were sorted
based on these typical education levels. Occupations with
a high school diploma or equivalent as the typical education
level are categorized as “low educational level”, occupations
with some college or associate's degree are considered
“medium educational level”, and with typical educational
levels of a four-year degree or higher are considered "high
educational levels". Using this classification, just over

64% of jobs in Florida's current economy fall into “low
educational level” occupations, around 11% fall in “medium
educational level” occupations, and roughly a quarter of
jobs into fall in "high educational level” occupations.

3 Within the E2 (Environmental Entrepreneurs) report, clean energy
Jjobs are defined as occupations found across a variety of value chain
activities including manufacturing, construction, wholesale trade, and
professional services related to clean energy production.

# The Standard Occupational Codes (SOC) system classifies all
private, public, and military occupations.

5 The workforce analysis in the following sections on wages,
education, and skills adapts methodology AECOM used in support
of “Miami Forever Carbon Neutral: Growing the New Green Economy”
(AECOM 2021).

6 iving wages are determined by the MIT Living Wage Calculator,
which estimate the living wage at the county level depending on family
size. This analysis considers a living wage for two working adults with
two children as the baseline since this is the approach established
by the National Fund for Workforce Solutions and PolicyLink in their
"Advancing Workforce Equity” research. For a household with two
working adults and two children, the living wage per adult in Florida

is equal to $25.07 as of December 2023 (for a single adult without
children, the amount is $17.72).
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Figure 5.5 and Figure 5.6 show the change in the share of
jobs for typical entry level education and wages relative

to the baseline in the shown year for the Net Zero Power
System scenario and Net Zero Economy scenario,
respectively. In the longer term, the Net Zero Power System
and Net Zero Economy scenarios both result in more jobs
created in the services, industry, and construction sectors.
The construction sector experiences consistent job growth
in the short and long term relative to baseline in both the
Net Zero Economy and Net Zero Power System scenarios.
Nearly a third of construction jobs pay a living wage, while
over three-quarters of them have low typical education
levels. Occupations in general retail and admin and support
are lower paying with a lower barrier to entry, while other
service industries are expected to grow, including other
professional services, insurance, and banking/financial
services will create jobs in higher-skill occupations with
higher wages. In the Net Zero Economy scenario, the
industry sector would also experience job growth in the
longer term, with an estimated increase in jobs in chemical
product occupations, other transportation equipment, food
and drink, and machinery sector relative to baseline. Other
than food and drink, each of these occupations has a higher
proportion of occupations that pay above a living wage than
the current state mix, and 70% have typical education entry
levels of a high school diploma.

Electricity and transport experience job growth in the Net
Zero Economy scenario. The electricity sector, which sees
significant long run job growth in the Net Zero Economy
scenario, is an industry with one of the highest shares

of jobs that pay a living wage, with 67% paying between
one and two times the living wage. The transport sector
experiences significant long term job growth in the Net
Zero Economy scenario relative to baseline driven by
gains in land and rail transportation.”” Nearly 90% of land
transportation jobs are currently within an occupation
paying below a living wage, although just over half have
typical education levels above a high school diploma.
However, rail transportation jobs have one of the highest
shares of occupations paying above a living wage, at 83%,
a high school diploma is the typical entry level education for
87% of the jobs.

7| and Transportation includes all of Truck Transportation, Transit, and Pipeline Transportation
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Figure 5.5. Change in the share of jobs by typical education levels and wage categories relative to the baseline in 2030
for the Net Zero Power System scenario
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Figure 5.6. Change in the share of jobs by typical education levels and wage categories relative to the baseline in 2050
for the Net Zero Economy scenario
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Skills and Knowledge

To match occupations to specific skills, O*NET's"®
occupational descriptions were used. O*NET maps each
SOC code to a set of unique skills and knowledge subjects
used in that occupation,' drawing from a set of over 120
options. For example, the most used knowledge in Florida's
current occupational mix, customer and personal service, is
used in just over 5% of jobs, whereas knowledge of design
is used in only 0.4%. Figure 5.7 through Figure 5.10 highlight
the specific skills and knowledge areas required in the
occupations that are likely to experience growth under the
two decarbonization scenarios. The charts show both the
number of jobs that are estimated to utilize that skill, and the
percent growth in the jobs utilizing that skill relative both to
the current economy and the baseline in 2030 (for the Net
Zero Power System scenario) and 2050 (for the Net Zero
Economy scenario).

Some of the most frequently used skills and knowledge
areas in the occupations making up the current economy —
such as customer and personal service or English language
—will continue to be in demand in the future under both
decarbonization scenarios. However, occupations with
more specialized skills including installation, programming,
and design will experience some of the highest growth

in demand with occupations that use them increasing by
12%, 11% and 10% respectively by 2030 relative to the
current economy. Some of the commonly used skills and
knowledge subjects with the largest percentage growth

of occupations that use them in the Net Zero Economy in
2050 relative to the current economy are: transportation
(40%), mechanical (34%), and operation and control (33%).
In particular, new jobs in occupations in the transportation,
electricity, and construction sectors drive the demand for
workers with this set of knowledge and skills.

FLORIDA SOLAR ENERGY
CENTER (FSEC)

Created by the State legislature in 1975, the Florida

Solar Energy Center (FSEC) based at the University of
Central Florida, serves as the State's premier energy
research institute. Along with conducting research in solar
technologies, high performance buildings, hydrogen and
fuel cells, EVs, and energy storage, FSEC tests, certifies,
and sets statewide standards for all solar thermal and solar
electric systems in the state. FSEC also plays a pivotal role
in addressing the workforce demands associated with

a clean energy transition. The center serves as a crucial
training and education ground, offering various courses,
workshops, and professional certification support that
empower better prepares students and professionals to
excelfor employment in the clean energy sector. These
professional certification pathways include Residential
Energy Modeling, Energy Auditing, HERS Rating,
Weatherization, and Energy Code Training. By bridging the
gap between academia and industry, FSEC's educational
and training programs provide hands-on experiences,
research opportunities, industry partnerships, and career
advancement pathways that aim to fill the workforce
needs of Florida's rapidly transforming energy sector.

'80ccupational Information Network (O*NET) is an online database sponsored by the Department of Labor that
describes occupations in terms of the knowledge, skills, and abilities required.
While data is also available on “abilities”, those were not include for the purposes of this report.
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Figure 5.7. Net Zero Power System scenario relative to current economy
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Figure 5.8. Net Zero Power System scenario relative to baseline in 2030
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Percent growth in jobs in utilizing skill

Figure 5.9. Net Zero Economy scenario relative to current economy
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Information about skill and education requirements was
combined to better understand the barrier to entry into

an occupation through a skills/education index. This index
was calculated based on three components (provided

by O*NET): intensity of skills required for the occupation,
the importance of skills, and education required (which
incorporates consideration for professional certification
in the O*NET database). The analysis uses an index to
understand an occupation’s barriers to entry, with a scoring
of 100 as the most difficult. The occupation with the
highest calculated index value in Florida is Preventative
Medicine Physicians with a score of 100, compared to the
state median index of 38.

According to the skills/education index, electricians have an
index of 54, and rank 80th percentile for skills but only 32nd
for educational attainment requirements. Solar Photovoltaic
Installers have an index of 41, and fall in the 66th percentile
for skills and 46th percentile for educational attainment
requirements. Heating, Air Conditioning, and Refrigeration
Mechanics and Installers, who will be crucial in transitioning

ELECTRIC
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GREEN QUIET
RECHAR GEABLE
RENEVVABLE

TALLAHASSEE

CLEAN

ZERO EMISSIONS

Provided by the City of Tallahassee

Florida's building stock to electric heat pumps have an index
of 36, ranking in the 68th percentile for skills requirements
but only 29th percentile for educational attainment.

Other industries expected to grow under the
decarbonization scenarios have lower barriers to entry.

For example, Construction Laborers have a composite
score of 15, which is in the 10th percentile of occupations.
Jobs in Machinery, which are expected to increase under
both scenarios, include Welders, Cutters, Solderers, and
Brazers rank 13 on the skills/education index. As demand
for general merchandise and other retail increase under the
decarbonization scenarios, occupations such as Cashiers,
Retail Salespersons, and Stockers and Order Fillers will be
required, all of which fall lower on the skills/education index.
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This study aims to better understand the investment
required, and the economic benefits associated with two
decarbonization scenarios in Florida: a Net Zero Power
System by 2035 and a Net Zero Economy by 2050.

Both modelled scenarios result in increased GSP and
employment growth relative to the baseline in the E3-US
model. In the near-term these impacts are felt in specific
industries that supprt the transition to a Net Zero Power
System, but new wages and consumer savings in the longer
term result in economy-wide benefits particularly as shifts
occur across sectors in the Net Zero Economy scenario.
To achieve an equitable transition, effective workforce
development is critical. Specific skillsets, such as those
associated with energy generation and electrification,

will be in high demand. Importantly, many of the jobs with
expected growth have both lower barriers to entry and pay
higher wages, helping to support upward mobility in a state
with increasingly high costs of living.

Public agencies, utilities, businesses, and residents in
Florida area are already progressing decarbonization goals.
Key market drivers, including decreasing costs for solar
energy and EVs, are making certain low-carbon investments
more attractive and are estimated to continue to do so into
the future. As life cycles reach their end on assets such as
municipal vehicles and county buildings, commitments from
local and regional climate action strategies have significant
market share impact. Leading academic institutions are
supporting both research and development and workforce
training programs, while the private sector is finding
opportunity in manufacturing, low-carbon development,
and solar generation.

Florida is uniquely suited to both achieve and benefit from
decarbonization, with abundant sunshine, a service-driven
economy, and a highly electrified residential building
portfolio. While achieving a Net Zero Power System by 2035
and a Net Zero Economy by 2050 will require substantial
collective action, this study finds that continued efforts
towards decarbonization can benefit Florida's economy and
consumers.

60






Economic Benefits of Decarbonization in Florida

AECOM. "Miami Forever Carbon Neutral: Growing the New Green Economy.” City of Miami, October 2021. https://www.
miami.gov/files/6121bda9-8f03-4f98-a04d-99c1dc58a761/Appendix-A-Miami-New-Green-Economy-Report.pdf

Battista, Attilio, Sam Grayling, Elselot Hasselaar, Till Leopold, and Ricky Li. “Future of Jobs Report 2023." Geneva,
Switzerland: World Economic Forum, May 2023. https://www3weforum.org/docs/WEF_Future_of_Jobs_2023.pdf.

Bergant, Katharina, Rui Mano, and Ippei Shibata. “From Polluting to Green Jobs: A Seamless Transition in the U.S.?" Working
Paper. International Monetary Fund, July 1, 2022. https://www.imf.org/en/Publications/WP/Issues/2022/07/01/From-
Polluting-to-Green-Jobs-A-Seamless-Transition-in-the-U-S-520244.

Bowen, Thomas, llya Chernyakhovskiy, and Paul Denholm. “Grid-Scale Battery Storage: Frequently Asked Questions.” NREL,
n.d. https://www.nrel.gov/docs/fy19osti/74426.pdf.

Broward County. “2020 Broward County Climate Change Action Plan,” 2020. https://www.broward.org/Climate/Documents/
CCAP_2020_ADA pdf.

Bureau of Economic Analysis. “Gross Domestic Product by State and Personal Income by State, 3rd Quarter 2023," 2023b.
https://www.bea.gov/data/gdp/gdp-state.

. "SAPCE1 Personal Consumption Expenditures (PCE) by Major Type of Product,” 2023a.
https://apps.bea.gov/itable/?ReqlD=70&step=1&_gl=1*h58cps*_

ga* MTEyNTc3MjIBNC4xNzA3MDAZNTA2* ga_ J4698INNFT*

MTcwNzAWMzUwNIi4xLJEuMTcwNzAWMzYzNy4 1MC4wLjA #eyJhcHBpZCIENzAsINNOZXBzljpbMSwyOSwyNSwzMSwy
NiwyNywzMFOsImRhdGEiOItblIRhYmxISWQILCI1MjQiXSxblk Tham9yX0OFyZWEiL ClwllOsWyJTdGFOZSIs
WylwllTdLFsiQXJIYSIs WyJYWCJdXSxbIINOYXRpc3RpYylsWyltMSJdXSxbllVuaXRfb2ZfoWVhc3VyZSIslkxldmVscyJdL
FsiWWVhcilsWylyMDIyll1dLFsiWWVhckJIZ21uliwiL TEIXSxbIINY XJfFRWSKIIwILTEIXV19

Bureau of Labor Statistics. “Careers in Solar Power,” 2023. https://www.bls.gov/green/solar_power/#occupations.

."Industries at a Glance: Construction (NAICS 23)," 2023. https://www.bls.gov/iag/tgs/iag23.htm.

. "May 2022 National Industry-Specific Occupational Employment and Wage Estimates: Semiconductor and Other
Electronic Equipment Component Manufacturing,” May 2022, https://www.bls.gov/oes/current/naics4_334400.ntm.

."May 2022 State Occupational Employment and Wage Estimates,” May 2022. https://www.bls.gov/oes/current/
oes_fl.htm.

Bureau of Statistics. “Number of US Truck Registrations by Type,” 2020. https://www.bts.gov/browse-statistical-products-
and-data/national-transportation-statistics/number-us-truck.

Bureau of Transportation Statistics. “Freight Flows by State,” n.d. https://www.bts.gov/browse-statistical-products-and-
data/state-transportation-statistics/freight-flows-state.

Center for Urban Transportation Research. "Autonomous Vehicle (AV) and Alternative Fuel Vehicle

(AFV) Florida Market Penetration Rate and VMT Assessment Study,” 2019. https://www.google.com/
search?g=https%3A%2F%2Fwww.cutr+USF&rlz=1C1GCEB_enUS955US955&0q=https%3A%2F%2Fwww.
cutr+USF&ags=chrome..69i57j69i58j69i6012.2607j0j4&sourceid=chrome&ie=UTF-8.

Central Florida Division Corporate Communications. "AdventHealth Embraces Renewable Energy: Solar Panels Use Florida
Sunlight to Fuel Sustainability in Orlando.” Advent Health, October 21, 2020. https://www.adventhealth.com/business/
adventhealth-central-florida-media-resources/news/adventhealth-embraces-renewable-energy-solar-panels-use-florida-
sunlight-fuel-sustainability.

Chappell, Carisa. “IRA Funding Opportunities for Decarbonizing Real Estate: Increased ROl and Decreased Emissions.”
Urban Land, October 9, 2023. https://urbanland.uli.org/sustainability/ira-funding-opportunities-for-decarbonizing-real-
estate-increased-roi-and-decreased-emissions.

City of Miami. "Miami Forever Carbon Neutral,” November 2021. https://www.miami.gov/files/4e5f26f7-2622-4¢c90-834a-
eaaabaa3321e/Miami-Forever-Carbon-Neutral-FULL.pdf.

City of Orlando. Electric Vehicle Readiness Policy (2022). https://www.orlando.gov/Our-Government/Departments-Offices/

62


https://apps.bea.gov/itable/?ReqID=70&step=1&_gl=1*h58cps*_ga*MTEyNTc3MjI3NC4xNzA3MDAzNTA2*_ga_J4698JNNFT*MTcwNzAwMzUwNi4xLjEuMTcwNzAwMzYzNy41MC4wLjA.#eyJhcHBpZCI6NzAsInN0ZXBzIjpbMSwyOSwyNSwzMSwyNiwyNywzMF0sImRhdGEiOltbIlRhYmxlSWQiLCI1MjQiXSxbIk1ham9yX0FyZWEiLCIwIl0sWyJTdGF0ZSIsWyIwIl1dLFsiQXJlYSIsWyJYWCJdXSxbIlN0YXRpc3RpYyIsWyItMSJdXSxbIlVuaXRfb2ZfbWVhc3VyZSIsIkxldmVscyJdLFsiWWVhciIsWyIyMDIyIl1dLFsiWWVhckJlZ2luIiwiLTEiXSxbIlllYXJfRW5kIiwiLTEiXV19.
https://apps.bea.gov/itable/?ReqID=70&step=1&_gl=1*h58cps*_ga*MTEyNTc3MjI3NC4xNzA3MDAzNTA2*_ga_J4698JNNFT*MTcwNzAwMzUwNi4xLjEuMTcwNzAwMzYzNy41MC4wLjA.#eyJhcHBpZCI6NzAsInN0ZXBzIjpbMSwyOSwyNSwzMSwyNiwyNywzMF0sImRhdGEiOltbIlRhYmxlSWQiLCI1MjQiXSxbIk1ham9yX0FyZWEiLCIwIl0sWyJTdGF0ZSIsWyIwIl1dLFsiQXJlYSIsWyJYWCJdXSxbIlN0YXRpc3RpYyIsWyItMSJdXSxbIlVuaXRfb2ZfbWVhc3VyZSIsIkxldmVscyJdLFsiWWVhciIsWyIyMDIyIl1dLFsiWWVhckJlZ2luIiwiLTEiXSxbIlllYXJfRW5kIiwiLTEiXV19.
https://apps.bea.gov/itable/?ReqID=70&step=1&_gl=1*h58cps*_ga*MTEyNTc3MjI3NC4xNzA3MDAzNTA2*_ga_J4698JNNFT*MTcwNzAwMzUwNi4xLjEuMTcwNzAwMzYzNy41MC4wLjA.#eyJhcHBpZCI6NzAsInN0ZXBzIjpbMSwyOSwyNSwzMSwyNiwyNywzMF0sImRhdGEiOltbIlRhYmxlSWQiLCI1MjQiXSxbIk1ham9yX0FyZWEiLCIwIl0sWyJTdGF0ZSIsWyIwIl1dLFsiQXJlYSIsWyJYWCJdXSxbIlN0YXRpc3RpYyIsWyItMSJdXSxbIlVuaXRfb2ZfbWVhc3VyZSIsIkxldmVscyJdLFsiWWVhciIsWyIyMDIyIl1dLFsiWWVhckJlZ2luIiwiLTEiXSxbIlllYXJfRW5kIiwiLTEiXV19.
https://apps.bea.gov/itable/?ReqID=70&step=1&_gl=1*h58cps*_ga*MTEyNTc3MjI3NC4xNzA3MDAzNTA2*_ga_J4698JNNFT*MTcwNzAwMzUwNi4xLjEuMTcwNzAwMzYzNy41MC4wLjA.#eyJhcHBpZCI6NzAsInN0ZXBzIjpbMSwyOSwyNSwzMSwyNiwyNywzMF0sImRhdGEiOltbIlRhYmxlSWQiLCI1MjQiXSxbIk1ham9yX0FyZWEiLCIwIl0sWyJTdGF0ZSIsWyIwIl1dLFsiQXJlYSIsWyJYWCJdXSxbIlN0YXRpc3RpYyIsWyItMSJdXSxbIlVuaXRfb2ZfbWVhc3VyZSIsIkxldmVscyJdLFsiWWVhciIsWyIyMDIyIl1dLFsiWWVhckJlZ2luIiwiLTEiXSxbIlllYXJfRW5kIiwiLTEiXV19.
https://apps.bea.gov/itable/?ReqID=70&step=1&_gl=1*h58cps*_ga*MTEyNTc3MjI3NC4xNzA3MDAzNTA2*_ga_J4698JNNFT*MTcwNzAwMzUwNi4xLjEuMTcwNzAwMzYzNy41MC4wLjA.#eyJhcHBpZCI6NzAsInN0ZXBzIjpbMSwyOSwyNSwzMSwyNiwyNywzMF0sImRhdGEiOltbIlRhYmxlSWQiLCI1MjQiXSxbIk1ham9yX0FyZWEiLCIwIl0sWyJTdGF0ZSIsWyIwIl1dLFsiQXJlYSIsWyJYWCJdXSxbIlN0YXRpc3RpYyIsWyItMSJdXSxbIlVuaXRfb2ZfbWVhc3VyZSIsIkxldmVscyJdLFsiWWVhciIsWyIyMDIyIl1dLFsiWWVhckJlZ2luIiwiLTEiXSxbIlllYXJfRW5kIiwiLTEiXV19.
https://apps.bea.gov/itable/?ReqID=70&step=1&_gl=1*h58cps*_ga*MTEyNTc3MjI3NC4xNzA3MDAzNTA2*_ga_J4698JNNFT*MTcwNzAwMzUwNi4xLjEuMTcwNzAwMzYzNy41MC4wLjA.#eyJhcHBpZCI6NzAsInN0ZXBzIjpbMSwyOSwyNSwzMSwyNiwyNywzMF0sImRhdGEiOltbIlRhYmxlSWQiLCI1MjQiXSxbIk1ham9yX0FyZWEiLCIwIl0sWyJTdGF0ZSIsWyIwIl1dLFsiQXJlYSIsWyJYWCJdXSxbIlN0YXRpc3RpYyIsWyItMSJdXSxbIlVuaXRfb2ZfbWVhc3VyZSIsIkxldmVscyJdLFsiWWVhciIsWyIyMDIyIl1dLFsiWWVhckJlZ2luIiwiLTEiXSxbIlllYXJfRW5kIiwiLTEiXV19.

Economic Benefits of Decarbonization in Florida

Executive-Offices/CAO/Sustainability-Resilience/Initiatives/Electric-Vehicle-and-Transit-Initiatives/Electric-Vehicle-
Readiness-Policy.

Cross, Stan, and Dory Larsen. “Florida’s Electric Vehicle Market Is Ready for Lift Off.” SACE | Southern Alliance for Clean
Energy, December 8, 2021. https://www.cleanenergy.org/blog/floridas-electric-vehicle-market-is-ready-for-lift-off/.

Curtis, E. Mark, Layla O'Kane, and R. Jisung Park. “Workers and the Green-Energy Transition: Evidence from 300 Million
Job Transitions.” Working Paper. Working Paper Series. National Bureau of Economic Research, August 2023. https://doi.
org/10.3386/w31539.

David Gohlke. "Summary Statistics for Light-Duty Plug-In Electric Vehicles In Florida, 2011-2019." Argonne National
Laboratory, August 6, 2020. https://ccmedia.fdacs.gov/content/download/95676/file/Argonne-National-Laboratory-
Summary-Statistics-for-Light-Duty-Plug-in-Electric-Vehicles-In-Florida.pdf.

Delisa, Caden. "University of Florida, Siemens to Engage in $30 Million Energy Reduction Project.” The Capitolist, April 4,
2023. https://thecapitolist.com/university-of-florida-siemens-to-engage-in-30-million-energy-reduction-project/.

DeMeo, Ralph, and Macie Codina. “Let the Sunshine In: Is There A Future For Residential Rooftop Solar Energy in Florida.”
The Florida Bar, September 2022. https://www.floridabar.org/the-florida-bar-journal/let-the-sunshine-in-is-there-a-future-
for-residential-rooftop-solar-energy-in-florida/.

Denyer, Kirsty Lindsay Reoch. "A Just Transition for UK Qil and Gas Workers? Re-Employment after Job Loss.” Phd,
University of Reading, 2023. https://doi.org/10.48683/1926.00113368.

Department of Energy. “Electric Vehicle Registrations by State,” July 2023. https://afdc.energy.gov/data/10962.

East Central Florida Regional Planning Council. "East Central Florida Regional Resilience Collaborative,” 2018. https://www.
ecfrpc.org/r2c.

. "ECFR2C Strategic Resilience Action Plan,” 2018. https://www.ecfrpc.org/r2c-srap.

Energy Information Administration. “Energy Storage for Electricity Generation - U.S. Energy Information Administration
(EIA)." Accessed February 19, 2024. https://www.eia.gov/energyexplained/electricity/energy-storage-for-electricity-
generation.php.

. "Florida Profile Analysis,” January 19, 2023b. https://www.eia.gov/state/analysis.php?sid=FL#:~:text=Renewable%20
resources%?20fueled%20about%?206,generation%20came%20from%20solar%?20energy.&text=In%202021%2C%20
Florida%20was%20fourth,total%20solar%20power%20generating%20capacity.

. "Highlights for Structural Characteristics of US Homes by State, 2020," March 2023. https://www.eia.gov/
consumption/residential/data/2020/state/pdf/State%20Structural%20Characteristics.pdf.

. "Natural Gas-Fired Power Generation Has Grown in Florida, Displacing Coal,” September 9, 2019. https://www.eia.
gov/todayinenergy/detail.php?id=41233.

. "Net Generation for Electric Power, Annual,” 2022.

. "Residential Energy Consumption Survey,” 2020. https://www.eia.gov/consumption/residential/.

. "Residential Energy Consumption Survey (RECS) Dashboard,” 2020. https://experience.arcgis.com/experience/
cbf6875974554a74823232f84f563253.

. "State Energy Data System (SEDS): 1960-2021 (Complete),” 2023a. https://www.eia.gov/state/seds/seds-data-
complete.php#Consumption.

. "Summary of Legislation and Regulations Included in the Annual Energy Outlook 2023," March 2023c. https://www.
eia.gov/outlooks/aeo/assumptions/pdf/Legs_Regs.pdf.

Energy Online. "FPL Commissions 1,277-MW Port Everglades Next Generation Clean Energy Center,” April 13, 2016.
http://energyonline.com/Industry/News.aspx?NewsID=7880&FPL_Commissions_1%2C277-MW_Port_Everglades_Next_
Generation_Clean_Energy_Center%20/%?20https://www.reuters.com/article/utilities-siemens-nextera-turbine/nextera-

63



Economic Benefits of Decarbonization in Florida

buys-more-siemens-h-class-turbines-for-florida-plants-idUKLTE8NI2PU20121218.

ESA Solar. "ESA Continues to Grow with New People Forward Initiatives,” April 24, 2023. https://esa-solar.com/esa-
advances-people-forward-initiatives-as-company-continues-to-grow/.

Federal Reserve Economic Data. "Gross Domestic Product: All Industry Total in Florida,” September 29, 2023. https:/fred.
stlouisfed.org/series/FLNGSP.

. "Real Gross Domestic Product: Private Services-Providing Industries in Florida,” September 29, 2023. https://fred.
stlouisfed.org/series/FLPRISERVPRORGSP.

FHWA Federal Highway Administration. "Approval of Florida Electric Vehicle Infrastructure Deployment Plan,” October 2,
2023. https://www.fhwa.dot.gov/environment/nevilev_deployment_plans/fl-approval-letter-fy24.pdf.

Fischetti, Mark, Nick Bockelman, and Will V. Srubar. “"Solving Cement's Massive Carbon Problem.” Scientific American,
February 1, 2023. https://www.scientificamerican.com/article/solving-cements-massive-carbon-problem!/.

Florida Climate Institute. "Laying the Groundwork for ‘Getting to Neutral' in the State of Florida,” April 2022. https://
floridaclimateinstitute.org/images/reports/GettingtoNeutralinFlorida_FCI_2022_reduced.pdf.

Florida Department of Agriculture & Consumer Services. “Florida Energy & Climate Plan,” October 2019.
Florida Department of Transportation. "AFV and VMT Assessment Strategy,” 2019.

—— "Carbon Reduction Strategy (Draft Report),” 2021.

."EV Infrastructure Master Plan,” 2021.

Florida Legislature Office of Economic and Demographic Research. “Florida: An Economic Overview,” August 22, 2023.
http://edr.state.flLus/Content/presentations/economic/FIEconomicOverview_8-22-23.pdf.

Florida Power & Light. "Learn About Solar Energy,” 2023. https://www.fpl.com/energy-my-way/solar/learn-about-solar-
energy.html.

Florida Power & Light, Duke Energy of Florida, Florida Reliability Coordinating Council, Inc., Orlando Utilities Commission,
Seminole Electric Cooperate, Inc., and Tampa Electric Company. “Ten Year Site Plans,” 2023. https://www.psc.state.fl.us/ten-
year-site-plans.

Florida Reliability Coordinating Council, Inc. "2021 Regional Load & Resource Plan,” 2021. https://www.floridapsc.com/
pscfiles/website-files/PDF/Utilities/Electricgas/TenYearSitePlans//2021/FRCC_RLRP.pdf.

Fuss, Sabine, William Lamb, Max Callaghan, Jerome Hilaire, Felix Creutzig, Thorben Amann, Tim Beringer, Wagner
de Qliveira, Jens Hartmann, and Tarun Khanna. "Negative Emissions—Part 2: Costs, Potentials and Side Effects.”
Environmental Research Letters 13 (May 22, 2018). https://doi.org/10.1088/1748-9326/aabfof.

Glover, Emily, and Samantha Allen. "The Best and Worst States For Solar Energy 2023." Forbes, February 24, 2023. https://
www.forbes.com/home-improvement/solar/best-worst-states-solar/.

Green Works Orlando. “2018 Community Action Plan,” 2018. https://www.orlando.gov/files/sharedassets/public/v/2/
departments/sustainability/2018_orlando_communityactionplan.pdF.

Greenspon, Jacob, and Daniel Raimi. "Matching Geographies and Job Skills in the Energy Transition.” Resources for the
Future, October 2022. https://media.rff.org/documents/WP_22-25_PnkcURf.pdf.

Hatfield, Ashley K. “Cement.” Mineral Commodities Summaries. USGS, 2023. https://pubs.usgs.gov/periodicals/mcs2023/
mcs2023-cement.pdf.

Herman, Christoph. “Green New Deal and the Question of Environmental and Social Justice.” Global Labour University
Working Paper, no. No. 31 (2015). https://www.econstor.eu/bitstream/10419/110661/1/817617736.pdf.

Hochman, Gal, Shisi Wang, Qing Li, and Yebo Li. “Cost of Organic Waste Studies: A Case Study for New Jersey,” 2015.
https://doi.org/10.3934/energy.2015.3.450.

64



Economic Benefits of Decarbonization in Florida

Hughes, Emma. "How LEED v4.1 Addresses Embodied Carbon | U.S. Green Building Council.” USGBC (blog), May 29, 2019.

https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=re
direct&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%?2
FNIVISHduVOF3ROUzRUJFZUxaR0s3TFVXbS8rbUS5pNEcvRVhmaWsnbWt1aVVzTGFZelNkeitMV 1
VoVGdjN1ZnMEIGWHZKWHNh57VV2U21rWkIOSERUTEFOUHZmUUszanhRalBIQkJS
RER3SWZYSy9QUNFzRVB5eThuYk1wcy9XMIdoOUMvU2xaYmQ1OUErMUZpRmMFYSII
tempXNIZHTIFCRDI2ZWTFDZHZ3WHVZVC9nbXA5RM9DekdFcFI2aDINN1BJNIgTbEIU
blVacjE2bmhOTkiwMVViOURKkbkV3VHFUMW11WjRvOGp5V2V2VWVNSTUSVWFTI
ErSUIQcVV1MmM5yOHhXecm5rNXA5end3QWNEcO5jajFmcEtpK3JIRWJPTENURDZRLO9I
R2FzZTWRsRVVJRIpRQ1hQaGNpMEVTTUNHYVB3SkJjTDB0aDFDRUXIROY5TKIOMEO1
azZJdIA4UNQ5SjhFNKxNRHJzOWYzaExUYnpYdWZSVXpkaGZnN2RtemZRRVNUbO 1tcmNzZG
hiTWc3MzZHZzhpbORSOXIMWkpOYmxMbjFKTmpvVOEybUJVeWVTbEVDbmM5EQ2I5dGN
NUS80dCRGZWAGUDAWTjFYNXBQYOwwV 1pKVmM5nPTO&deviceld=N2xDWnRyRW TwTHk4bDhUNG9
ZUzVEQ1dIMGQ4Q0TMSGZBNTRSR2sxdktgSTOKSOxVLzJKaTZKSTNjdSs4cDQyaGOrQT09.

Hurtibise, Ron. “Florida Tops All US States for Solar Installations so Far in 2023.” Tampa Bay Times, September 10, 2023.
https://www.tampabay.com/news/environment/2023/09/10/florida-tops-all-us-states-solar-installations-so-far-2023/.

International Council on Clean Transportation. "Analyzing the Impact of the Inflation Reduction Act on Electric Vehicle
Uptake in the United States,” January 31, 2023. https://theicct.org/publication/ira-impact-evs-us-jan23/.

. "Assessment on Light-Duty Electric Vehicle Costs and Consumer Benefits in the United States in the 2022-2035
Time Frame,” October 18, 2022. https://theicct.org/publication/ev-cost-benefits-2035-oct22/.

International Energy Agency. “Carbon Capture, Utilisation and Storage - Energy System.” IEA. Accessed February 19, 2024.
https://www.iea.org/energy-system/carbon-capture-utilisation-and-storage.

. "Energy Efficiency 2022," 2022. https://www.iea.org/reports/energy-efficiency-2022.

Jeff Brandes. "As Florida Prepares for Federal Charging Station Funds, We Need to Ensure Competition.” Tampa Bay Times,
February 17, 2022. https://www.tampabay.com/opinion/2022/02/17/as-florida-prepares-for-federal-charging-station-
funds-we-need-to-ensure-competition-column/.

Jesse Scheckner. "FDOT Details Plan to Expand Electric Vehicle Charging with Federal Infrastructure Funds.” Florida
Politics, January 17, 2023. https://floridapolitics.com/archives/581867-fdot-details-plan-to-expand-electric-vehicle-
charging-with-federal-infrastructure-funds/.

Johnson, Peter. "EV Market Share in Southeast Doubles as Industry Brings Almost $33 Billion to the Region.” Electrek,
September 19, 2022. https://electrek.co/2022/09/19/ev-market-share-doubled-in-the-southeast-this-year’.

Kane, Joseph, and Adie Tomer. "Why Green Jobs Plans Matter and Where US Cities Stand in Implementing Them.”
Brookings, July 25, 2023. https://www.brookings.edu/articles/why-green-jobs-plans-matter-and-where-u-s-cities-stand-
in-implementing-them!/.

Kellner, Tomas. “Lean Management: GE's Wind Turbine Plant In Florida Is Using Continuous Improvement To Serve
Customers Better.” General Electric, January 24, 2022. https://www.ge.com/news/reports/lean-management-ges-wind-
turbine-plant-in-florida-is-using-continuous-improvement-to-serve.

Kessler, Richard. “Building for the ‘Battleground’: GE Swells Onshore Wind Capacity for US Rebound.” Recharge, March
6, 2023. https://www.rechargenews.com/wind/building-for-the-battleground-ge-swells-onshore-wind-capacity-for-us-
rebound/2-1-1413850.

Krzywdzinski, Martin, Grzegorz Lechowski, Jonas Ferdinand, and Daniel SchneiB. “The German Path to Electromobility

and Its Impacts on Automotive Production and Employment,” 179-206, 2023. https://www.researchgate.net/profile/
Martin-Krzywdzinski/publication/369800347_The_German_path_to_electromobility_and_its_impacts_on_automotive_
production_and_employment/links/645085e24af7887352502bce/The-German-path-to-electromobility-and-its-impacts-
on-automotive-production-and-employment.pdf.

McKerracher, Colin. “The EV Price Gap Narrows,” June 25, 2021. https://about.bnef.com/blog/the-ev-price-gap-narrows/.
65


https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.
https://www.usgbc.org/articles/how-leed-v41-addresses-embodied-carbon?status=redirect&url=https%3A%2F%2Fplatform-api.usgbc.org%2FOAuthClient%2Fprocess%&deviceId=N2xDWnRyRW1wTHk4bDhUNG9ZUzVEQ1dlMGQ4Q01mSGZBN1RSR2sxdktqST0kS0xVLzJKaTZKSTNjdSs4cDQyaG0rQT09.

Economic Benefits of Decarbonization in Florida

Mey, Alexander, Patricia Hutchins, and Vikram Linga. "Battery Storage in the United States: An Update on Market Trends.”
Energy Information Administration, July 24, 2023. https://www.eia.gov/analysis/studies/electricity/batterystorage/.

Miami-Dade County. "Miami-Dade Climate Action Strategy,” December 2021. https://www.miamidade.gov/green/library/
climate-action-strategy-final-draft.pdf.

. "Miami-Dade County to Showcase New Electric Buses and New Bus Passenger Shelters.” Miami-Dade County.
Accessed February 15, 2024, https://www.miamidade.gov/global/release.page.

. "South Florida Region Designated as National Tech Hub for Resilience,” October 23, 2023. https://www.miamidade.
gov/global/release.page?Mduid_release=rel1698026178244729.

Monroe County. "Monroe County Climate Action Plan,” November 201 3. https://www.monroecounty-fl.gov/
DocumentCenter/View/13786/Final-Climate-Action-Plan-adopted-20137bidld=.

Muro, Mark, Adie Tomer, Ranjitha Shivaram, and Joseph Kane. "Advancing Inclusion Through Clean Energy Jobs."
Metropolitan Policy Program. Brookings, April 2019. https://www.brookings.edu/wp-content/uploads/2019/04/2019.04_
metro_Clean-Energy-Jobs_Report_Muro-Tomer-Shivaran-Kane_updated.pdf.

National Academies of Sciences, Engineering, and Medicine. "Accelerating Decarbonization in the United States,” 2023.
https://nap.nationalacademies.org/catalog/25931/accelerating-decarbonization-in-the-united-states-technology-policy-
and-societal.

NextEra Energy. "Environmental, Social and Governance Report,” 2022. https://www.fpl.com/content/dam/fplgp/us/en/
environment/pdf/2022_NEE_ESG_Report_Final.pdf.

NovaCHARGE. "NovaCHARGE Plays Pivotal Role in Orlando EV Charging Mobility Hub,” July 25, 2023. https://www.
novacharge.net/news/novacharge-plays-pivotal-role-in-groundbreaking-orlando-ev-charging-mobility-hub.

— "Why NovaCHARGE,"” 2023. https://www.novacharge.net/why-novacharge.

Orange County. "Orange County Sustainable Operations & Resilience Action Plan,” 2020. https://www.orangecountyfl.net/
portals/O/Library/Board%?200f%20County%20Commissioners/docs/1-19-21_0OCFL%20Sustainable%200perations%20
Resilience_Action_Plan-CERT.pdF.

Perry, Marc, Luke Rogers, and Kristie Wilder. "New Florida Estimates Show Nation's Third-Largest State Reaching Historic
Milestone.” United States Census Bureau, December 22, 2022. https://www.census.gov/library/stories/2022/1 2/florida-
fastest-growing-state.html.

Perry, Mitch. “Tampa Becomes the Latest Florida City to Unveil a Climate Action Plan.” Florida Phoenix, June 17, 2023.
https://floridaphoenix.com/2023/06/17/tampa-becomes-the-latest-florida-city-to-unveil-a-climate-action-plan/.

PR Newswire. "NovaCHARGE Celebrates Significant Milestone in Florida Pilot Program of Electric Vehicle (EV) Chargers,”
April 28, 2022. https://www.prnewswire.com/news-releases/novacharge-celebrates-significant-milestone-in-florida-pilot-
program-of-electric-vehicle-ev-chargers-301534618.ntml.

Renewable Energy Magazine. "FPL's '30-by-30' Plan Hits Over 12 Million Solar Panels in Florida.” Renewable Energy
Magazine (blog). FPL's "30-by-30" Plan Hits Over 12 Million Solar Panels in Florida, June 8, 2021. https://www.
renewableenergymagazine.com/pv_solar/fpl-s-30by30-plan-hits-over-12-20210608.

Riley, George. "This Conservative Explains How the Sunshine State Is Going Solar.” Tampa Bay Times, October 1, 2023.
https://www.tampabay.com/opinion/2023/10/01/this-conservative-explains-how-sunshine-state-is-going-solar-column/.

Scanlan, Dan. “First Coast Counties Unite in Fight against Climate Threats.” Jacksonville Today, November 29, 2023. https://
jaxtoday.org/2023/11/29/first-coast-counties-unite-in-fight-against-climate-threats/.

Schoeck, Michael. "ESA Completes First Phase of 3.6 MW Cannabis Grower's Solar Farm.” PV Magazine, May 23, 2023.
https://pv-magazine-usa.com/2023/05/23/esa-completes-first-phase-of-3-6-mw-cannabis-growers-solar-farm/.

Scott, Victoria. "FPL's Solar Sights Support Economic Growth in Calhoun County.” MSNBGC, April 5, 2023. https://wwwwjhg.
com/2023/04/06/fpls-solar-sights-support-economic-growth-calhoun-county/.

66



Economic Benefits of Decarbonization in Florida

Siemens. "Evermore Orlando Resort Announces Partnership with Siemens,” December 9, 2022. https://www.siemens.
com/us/en/company/press/press-releases/smart-infrastructure/evermore-orlando-resort-announces-partnership-with-
siemens.html.

."Siemens and UCF to Establish Big Data Collaboration Focused on Advancing Smart Infrastructure Technologies,”
2023. https://www.siemens.com/us/en/company/press/press-releases/usa/siemens-and-ucf-establish-big-data-
collaboration-focused-on-advancing-smart-infrastructure-technologies.html.

Smith, Stephen. “Florida Power and Light's Solar Together Program Deserves State Approval | Column.” Tampa Bay Times,
February 2020. https://www.tampabay.com/opinion/2020/02/27/florida-power-and-lights-solar-together-program-
deserves-state-approval-column/.

Southeast Florida Regional Climate Change Compact. “Regional Climate Action Plan 3.0," November 2022. https://
southeastfloridaclimatecompact.org/wp-content/uploads/2023/10/SEFL_RCAP3_Final.1.pdf.

. "Southeast Florida Regional Compact Compact Currents Fall 2023 Newsletter,” November 2023. https://myemail.
constantcontact.com/Compact-Currents---Newsletterhtml?soid=1139962893920&aid=99StoHEZ5S8.

State of Hawaii Office of Planning and Sustainable Development. “Greenhouse Gas Sequestration Task Force,” 2023.
https://planning.hawaii.gov/ghgstf/.

State University System of Florida. “Clean Energy and Technology in the State University System.” State University
System of Florida, August 2021. https://www.flbog.edu/wp-content/uploads/2021/08/TAWA_03b_1_SUS_Clean_Energy_
Executive_Summary_CE.pdf.

Tampa Bay Regional Planning Council. “Tampa Bay Regional Resiliency Coalition.” Tampa Bay Regional Planning Council.
Accessed February 5, 2024. https://tbrpc.org/about/services/resiliency-planning/coalition/.

The Florida Senate. HB 741: Net Metering (2022). https://www.flsenate.gov/Session/Bill/2022/741.

Trabish, Herman. "NextEra's ‘Game-Changing’ Real Zero Emissions Goal Spurs Questions about Hydrogen, Demand-
Side Management.” Utility Drive, August 3, 2022. https://www.utilitydive.com/news/nextera-game-changing-real-zero-
emissions-goal-hydrogen-demand-side-management/627975/.

US Census Bureau. "Population and Housing Unit Estimates Tables.” Census.gov, 2020. https://www.census.gov/programs-
surveys/popest/data/tables.ntml.

."Table R1601: Percent of People 5 Years or Older Who Speak a Langauge Other Than English At Home (2022 ACS
1-Year Ranking Tables)," 2022.

US Green Building Council. "LEED Credit Library | U.S. Green Building Council.” USGBC. Accessed February 19, 2024.
https://www.usgbc.org/credits.

Van Burkleo, Jennifer. "Duke Energy's Hines Energy Complex Takes Attendees Behind the Scenes.” Power Engineering,
December 9, 2014. https://lwww.power-eng.com/emissions/air-pollution-control-equipment-services/duke-energy-s-
hines-energy-complex-takes-attendees-behind-the-scenes/#gref.

Visit Florida. “Florida Visitor Estimates,” 2022. https://wwwuyvisitflorida.org/resources/research/.

Walsh, Sara-Megan. “Lakeland Signs $4.2M Deal to Build a Solar ‘microgrid’ Community.” Lakeland Ledger, November 8,
2023. https://www.theledger.com/story/news/local/2023/11/08/lakeland-signs-4-2m-deal-to-build-a-solar-microgrid-
community/71475012007/.

Wei, Max, Shana Patadia, and Daniel M. Kammen. "Putting Renewables and Energy Efficiency to Work: How Many Jobs
Can the Clean Energy Industry Generate in the US?" Energy Policy 38, no. 2 (February 1, 2010): 919-31. https://doi.
org/10.1016/j.enpol.2009.10.044.

Wiggans, Emily, Susan Minnemeyer, Emily Mills, and Louis Keddel. “Climate Benefits of Chesapeake Bay Restoration in
Virginia." Chesapeake Conservancy, Conservation Innovation Center, July 2021. https://www.chesapeakeconservancy.org/
wp-content/uploads/2021/08/Climate-Benefits-of-Chesapeake-Bay.pdf.

67



Appendix A

THE E3-US MODEL

E3-US is an advanced software tool that can be used to
assess energy-economy linkages at US-state level. The
model design centers on evaluating the economic impacts
of potential policies — such as multi-sector decarbonization
pathways — on stakeholders.

Figure A.1 shows how the three components (modules) of
the model - energy, environment and economy - fit together.
The economy module provides measures of economic
activity and general price levels to the energy module,
which inform energy use; the energy module estimates

Figure A.1. E3 linkages in the E3-US model
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energy use and energy price levels, which feeds back to
the economy module via key variables such as consumer
expenditure and intermediate demand for energy sectors.
The environment module calculates emissions based on
energy use outcomes from the energy module. Further
interactions between these modules are determined by
policy inputs, such as carbon taxes or regulations. The
technical development of the model was carried out by
Cambridge Econometrics. E3-US is similar in design to the
internationally recognized E3ME model, also developed by
Cambridge Econometrics (see www.e3me.com).



http://www.e3me.com
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Structure and data

The structure of E3-US is based on the system of national
accounts, with further linkages to energy demand and
environmental emissions. The labor market is also

covered in detail, including both voluntary and involuntary
unemployment. In total there are 16 sets of econometrically
estimated equations, also including the components of
GDP (consumption, investment, international trade), prices
and energy demand. Each equation set is disaggregated by
state and by sector.

Econometrics model such as E3-US is often compared

to Computable General Equilibrium (CGE) models. In many
ways the modelling approaches are similar; they are used to
answer similar questions and use similar inputs and outputs.
However, underlying this there are important theoretical
differences between the modelling approaches.

In a typical CGE framework, optimizing behavior is assumed,
output is determined by supply-side constraints, and

prices adjust fully so that all the available capacity is used.
In E3-US, the determination of output comes from a post-
Keynesian, demand-driven accounting framework and it

is possible to have spare capacity in the economy. It is not
assumed that prices always adjust to market clearing levels.

The differences have important practical implications, as
they mean that in E3-US, policies and investments may lead
to increases in output if they are able to draw upon spare
economic capacity.

The econometric specification of E3-US gives the model a
strong empirical grounding. E3-US uses a system of error
correction, allowing short-term dynamic (or transition)
outcomes, moving towards a long-term trend. The dynamic
specification is important when considering short and
medium-term analysis (e.g. up to 2020) and rebound effects,
which are included as standard in the model's results

E3-US's historical database covers the period 1970-2021
and the model projects forward annually to 2050. The main
data sources are Bureau of Economic Analysis (BEA) and
Bureau of Labor Statistic (BLS), supplemented by energy
data from US Energy Information Administration (EIA) and
United States Environmental Protection Agency (EPA),

and other sources where appropriate. Levelized costs

of electricity (LCOE) are drawn from International Energy
Agency data, which provide estimates of LCOE by country
and generating technology. Gaps in the data are estimated
using customized software algorithms.

The main dimensions of E3-US are:

- 50 states

- 771 industry sectors, based on standard international
classifications

- 20 categories of household expenditure

- 5 different users of 5 different fuel types

- 14 types of air-borne emission (where data are
available) including the 6 GHGs monitored under the
Kyoto Protocol

Standard outputs

As a general model of the economy, based on the full
structure of the national accounts, E3-US is capable of
producing a broad range of economic indicators, which
will be focused on state of Florida impacts. In addition, it
includes a range of energy and environment indicators.

The following list provides a summary of the most common
model outputs:

- GDP and the aggregate components of GDP
(household expenditure, investment, government
expenditure and internal and international trade)

- sectoral output and GVA, prices, trade and
competitiveness effects

- trade by sector

- consumer prices and expenditures

- sectoral employment, unemployment, sectoral wage
rates and labor supply

- energy demand, by sector and by fuel, energy prices by
fuel

- detailed power sector technologies

- CO2 emissions by sector and by fuel

This list is by no means exhaustive, and the delivered
outputs often depend on the requirements of the specific
application. In addition to the sectoral dimension mentioned
in the list, all indicators are produced at the state and
national level and annually over the period up to 2050.
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Appendix B

Additional Information on Scenarios from
Laying the Groundwork for ‘Getting to Neutral’
in the State of Florida

- Business as Usual (BAU), or the Reference scenario, * Adopting highway heavy-duty diesel vehicle carbon
considers existing actions of the state such as reducing capture technology.
electricity from coal and increasing adoption of EVs. * Substituting distillate fuels for biodiesel in non-
- Clean electricity by 2035 relies on decarbonizing the highway heavy duty vehicles.
power supply sector and transitioning to a 100% clean * Eliminating GHG emissions from carbon-intensive
electrical grid throughout Florida. Assumptions include: cultivation of drained organic soils and using less
* Non-renewable energy sources gradually retired carbon-intensive agricultural products.
and replaced by clean energy, mostly solar, with * Increasing revegetation and afforestation.
a percentage reduction applied starting in 2023, * Restoring lost coastal wetlands and increasing
cumulatively reaching 100% by 2035. carbon uptake from degraded seagrass meadows.

*  34% emissions reduction in 2050 compared to BAU.
- Net zero by 2050 assumes additional GHG emission
reduction and an increase in carbon capture

deployment alongside the Clean Electricity by 2035

scenario assumptions, and ultimately results in negative

emissions by 2050. Assumptions include, among
others:

* Improving residential, commercial, industrial, and
public building efficiency.

» Decarbonizing the grid by incentivizing transition to
renewables, mainly solar, but also increasing wind,
geothermal, hydroelectric, and biomass capacity
along with increasing grid storage.

» Facilitating statewide network of EV charging
stations and increasing alternative last mile
transportation options.

* Replacing proportion of hon-renewable energy
consumption in commercial and industrial sectors
with methane regenerated from landfilled municipal
solid waste.
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Appendix C

Individual and Aggregated Sectors in the
E3-US Model

Individual Sector E3-US Aggregated Sector
1 Farms Agriculture

2 Forestry and fishing Agriculture

3 Qiland gas extraction Extraction

4 Mining, exc oil and gas Extraction

5 Support for mining Extraction

6 Electricity Electricity

7 Gas Other utilities
8 Water and sewerage Other utilities
9 Construction Construction
10 Wood products Industry

11 Non-metallic minerals Industry

12 Primary metals Industry

13 Fabricated metal Industry

14 Machinery Industry

15 Computer and electronic Industry

16 Electrical equipment Industry

17 Motor vehicles Industry

18 Other transport equip Industry

19 Furniture Industry

20 Other manufacturing Industry

21 Food, drink and tobacco Industry

22 Textiles Industry

23 Leather products Industry

24 Paper products Industry

25 Printing and reproduction Industry

26 Petroleum and coal Industry

27 Chemical products Industry

28 Plastics and rubber Industry
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29 Wholesale trade Services
30 Vehicle and parts dealers Services
31 Food and drink stores Services
32 General merch. stores Services
33 Other retail Services
34 Air transportation Transport
35 Rail transportation Transport
36 Water transportation Transport
37 Land transport Transport
38 Other transportation Transport
39 Warehousing and storage Services
40 Publishing Services
41 Motion picture ind. Services
42 Telecommunications Services
43 Data and info serv. Services
44 Fed Reserve banks Services
45 Financial services Services
46 Insurance Services
47 Aux financial serv. Services
48 Housing services Services
49 Other real estate Services
50 Rental and leasing Services
51 Legal services Services
52 Computer systems Services
53 Other professional Services
54 Company management Services
55 Admin and support serv. Services
56 Waste management Services
57 Educational services Services
58 Ambulatory healthcare Services
59 Hospitals Services
60 Residential care Services
61 Social assistance Services
62 Arts, sport, museums Services
63 Recreational industry Services
64 Accommodation Services
65 Food services Services
66 Other services Services
67 Fed gov. (defense) Government
68 Fed gov. (non-def.) Government
69 Fed gov. enterprises Government
70 State gov. general Government

Source: Cambridge Econometrics

72



General Limiting

Conditions

AECOM devoted effort consistent with (i) the level of diligence ordinarily exercised by competent professionals practicing
in the area under the same or similar circumstances, and (i) the time and budget available for its work, to have the data
contained in this report be accurate as of the date of its preparation. This study is based on estimates, assumptions

and other information developed by AECOM from its independent research effort, general knowledge of the industry,
and information provided by consultations with the client and the client's representatives. No responsibility is assumed
for inaccuracies in reporting by any other contributors, or any third-party data source used in preparing or presenting
this study. AECOM assumes no duty to update the information contained herein unless it is separately retained to do so
pursuant to a written agreement signed by AECOM and TNC.

AECOM's findings represent its professional judgment. Neither AECOM nor its parent corporation, nor their respective
affiliates, makes any warranty, expressed or implied, with respect to any information or methods disclosed in this
document. Any recipient of this document other than the Client, by their acceptance or use of this document, releases
AECOM, its parent corporation, and its and their affiliates from any liability for direct, indirect, consequential or special loss
or damage whether arising in contract, warranty (express or implied), tort or otherwise, and irrespective of fault, negligence
and strict liability.

This report may not to be used in conjunction with any public or private offering of securities, debt, equity, or other similar
purpose where it may be relied upon to any degree by any person other than the Client. This study may not be used for
purposes other than those for which it was prepared or for which prior written consent has been obtained from AECOM.
Possession of this study does not carry with it the right of publication or the right to use the name of "AECOM". Any
changes made to the study, or any use of the study shall be at the sole risk of the party making such changes or adopting
such use.

No party may rely on this report except TNC. Any party who is entitled to rely on this document may do so only on the
document in its entirety and not on any excerpt or summary. Entitlement to rely upon this document is conditioned upon
the entitled party accepting full responsibility and not holding AECOM liable in any way for any impacts on the forecasts
or the earnings from (project name) resulting from changes in “external” factors such as changes in government policy, in
the pricing of commodities and materials, price levels generally, competitive alternatives to the project, the behaviour of
consumers or competitors and changes in the owners' policies affecting the operation of their projects.

This document may include “forward-looking statements”. These statements relate to AECOM's expectations, beliefs,
intentions or strategies regarding the future. These statements may be identified by the use of words like “anticipate,”
"believe,” "estimate,” "expect,” “intend,” “may,” "plan,” "project,” “will,” “should,” "seek,” and similar expressions. The forward-
looking statements reflect AECOM's views and assumptions with respect to future events as of the date of this study
and are subject to future economic conditions, and other risks and uncertainties. Actual and future results and trends
could differ materially from those set forth in such statements due to various factors, including, without limitation, those
discussed in this study. These factors are beyond AECOM's ability to control or predict. Accordingly, AECOM makes no
warranty or representation that any of the projected values or results contained in this study will be achieved.

This study is qualified in its entirety by, and should be considered in light of, these limitations, conditions and
considerations.
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The Nature Conservancy (TNC) is a global conservation
organization dedicated to conserving the lands and
waters on which all life depends. Guided by science and
powered by innovation, we tackle the world's toughest
environmental challenges with on-the-ground solutions.
In Florida, our approach combines adaptation, where we
harness the power of nature to strengthen our coastlines
and communities using nature-based solutions, with
mitigation efforts aimed at reducing Florida's greenhouse
gas emissions and ensuring equitable access to clean
and reliable energy. We don't stand alone. We join forces
with local leaders, venture capitalists, academia and

peer organizations, and also engage with key allies in the
legislative sphere to educate policymakers and shape
policies that benefit both people and nature. Through
demonstration projects, we lead by example, inspiring
innovation, accelerating the adoption of renewable energy
and quantifying the economic benefits of emissions
reductions in Florida. Learn more about our Climate Action
work and follow our FEacebook, Instagram and Twitter for
updates.

cambridge
econometrics

clarity from complexity

Cambridge Econometrics is an award-winning economic
research and consultancy practice, delivering expertise

in analysis and modeling across a wide range of subject
areas. We work on economic, environmental, and societal
issues, including climate change, energy, natural resources,
economic development, workforce, housing, innovation,
infrastructure, and trade. Our rigorous, data-driven, and
independent approach to economic analysis and modeling
provides our clients with clear, evidence-based, and
actionable insights. We care about building a sustainable
future for generations to come, and we believe that we can
play our part by advancing economics that does good for
people, communities, and the planet. Learn more about our
work at www.camecon.us.

A=COM

AECOM is the world's trusted infrastructure consulting firm,
delivering professional services throughout the project
lifecycle — from advisory, planning, design and engineering
to program and construction management. On projects
spanning transportation, buildings, water, new energy, and
the environment, our public- and private-sector clients
trust us to solve their most complex challenges. Our teams
are driven by a common purpose to deliver a better world
through our unrivaled technical and digital expertise, a
culture of equity, diversity and inclusion, and a commitment
to environmental, social and governance priorities. AECOM
is a Fortune 500 firm and its Professional Services business
had revenue of $14.4 billion in fiscal year 2023. See how we
are delivering sustainable legacies for generations to come
at aecom.com and @AECOM.
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