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3• Florida spent $63 billion on energy, almost all from imported coal, oil, gas, and nuclear
• 73% of primary energy is wasted  
• Florida Electricity: 54% Residences, 39% Commercial establishments > 90% Buildings

*2018 Latest Energy Flow Chart Available from LLNL   https://flowcharts.llnl.gov/commodities/energy
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Energy Efficient Homes
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Efficiency First
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Rooftop Solar Has Lowest Cost
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Cost out of Wall

Cost Gas CC

• 2020 Rooftop solar is less expensive than electricity out of the wall and less expensive than utility 
solar transmitted and distributed to the customer through the wall.  In 2030 rooftop solar is half the 
cost of utility solar distributed to the customer!

• When utilities add 
power plants the 
customers pay 
more 
(shareholders win)

• When customers 
add solar on their 
roof  customers 
pay less (residents 
win)
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Almost all 
behind 
the  
meter. 24 
times 
stationary 
storage

V2G – Where the Batteries Are
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• What do we know about Florida Communities?
– Recognizing climate change impact and making choices to respond
– Adopting aggressive (but achievable) renewable energy targets

• Hypothesis:
– Many Florida Communities need assistance in identifying and prioritizing cost-effective and 

timely options to meet targets
– FSEC can play critical role—identify research-informed options and monitor/validate 

deployments—to help communities reach clean energy/sustainability goals

• Potential Solution:
– Florida Energy Investment Collaborative

8

Driving Sustainable Energy
Investment in Florida Communities
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Florida Energy Investment Collaborative
• How might communities benefit?

– Potential for communities to pool funds for collaboration
– Transparent, merit-based process identifies highest impact projects
– Streamlined project execution with FSEC as one-stop-shop for management, support, and 

verification

• Currently at concept stage
– Key outcome would be selection, funding, completion of high impact renewable/clean 

energy projects at community level
– Thinking through possible partners (communities, utilities, others?), proposal process, 

funding mechanisms, etc.
– FSEC could provide program management, technical assistance, field verification
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MUNICIPAL BUILDING ENERGY ASSESSMENTS
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Missing R19 Insulation

Incandescent 
and CFL Lamps

Overcooling of Unoccupied Assembly Space 

HVAC Upgrades Improve Efficiency
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SOLAR FEASIBILITY STUDIES
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Is Your Building Right 
for Solar?
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• Energy Use
• Available Space
• Age of Roof
• Orientation
• Interconnection
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ENERGY-EFFICIENT AFFORDABLE HOUSING
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A home is not 
affordable
if it is not 
healthy, 
durable, and 
energy efficient.
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Average HERS 
Index Pre- and 
Post-Retrofit

Average 
Improvement 
of 35%

Building America Partnership for Improved Residential Construction

Cost-Effective Retrofits of Existing FL Homes
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40,451 TWh
in 2050

BloombergNEF New Energy Outlook 
2020 Economic Transition Scenario

24,000 TWh
in 2020
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Emissions in the Economic Transition Scenario, 
by sector, and a range of carbon budgets
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Solar, Efficiency, Energy Storage & EV Job Growth is Just Starting

https://www.e2.org/reports/clean-jobs-america-2019/
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Vision For Florida
Spend Little to No funds on Imported Primary Fuels

• Building energy efficiency improvements, utility and 
rooftop solar, energy storage, smart-charging electric 
vehicles (V2G), and demand response all needed to 
achieve 100% renewables. 

• Both utilities and customers (those on each side of 
the electric meter) must be empowered to achieve 
100% renewables.  Resiliency will then be achieved.

(Planes start to switch from fossil fuels to renewable hydrogen in 2045.  Electric high speed trains could displace much of the fossil 
fuel planes and get you there quicker and cheaper!)

20
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It is now cheaper to save 
the climate than to 

destroy it

QUESTIONS
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Efficiency First



FSEC Energy Research Center

24



FSEC Energy Research Center

25

2.3% of Florida’s Electricity is Solar

17.2% Rooftop

45% Rooftop, Jan 2021

42% Rooftop

19.3% Rooftop

67% Rooftop

66% Rooftop, Jan 2021

52% Rooftop

22% Rooftop
72% Rooftop

4% Rooftop

23% Rooftop
71% Rooftop

21% Rooftop
61% Rooftop

41% Rooftop
71% Rooftop

9% Rooftop
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https://www.iea.org/reports/net-zero-by-2050
https://www.weforum.org/agenda/2021/06/net-zero-emissions-2050-milestones
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https://www.iea.org/reports/net-zero-by-2050
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Florida Utility Forecasts Show Lots of Utility Solar
Residential Energy Efficiency Improvements and Customer Owned Solar Forecasts Are Missing
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Efficiency First
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ENERGY RESILIENCY



Green Works Orlando: 21st Century Sustainability    
from the Most Visited City in America!

Chris Castro, LEED GA, CPB
Director, Office of Sustainability & Resilience

Future-Ready co-chair
City of Orlando



• Award-winning sustainability program called “Green 
Works Orlando” launched by Mayor Buddy Dyer in 2007

• Develops internal and citywide policies + programs to:
• Protect natural resources and the environment (air, water, land)
• Improve public health and social equity
• Create green economic dev. and green jobs opportunities
• Decrease air pollution and carbon emissions
• Enhance city resilience and adapt to climate change impacts
• Reduce operational expenses and enhance efficiency
• Educate the residents and businesses on sustainable practices

• Focuses on 7 key areas:
• Clean Energy
• Green Buildings
• Local Food Systems
• Zero Waste
• Livability
• Clean Water
• Electric & Alternative Transportation

Green Works Orlando
Office of Sustainability & Resilience



And now ... IPCC Report has underscored that we 
are in a CODE RED situation and demand urgent 
action from our elected leaders.

© Bashir Osman

WHY
CITIES NEED TO ACT

Home to 55% 
of the global population

Generate 80% of GPD

Responsible for 75% 
of global energy use and 
emissions

80% of cities do 
not meet air quality 
standards 

By 2050, 5 billion people living in cities will be exposed 
to food insecurity, extreme heat, and/or sea-level 
rise.



© Henning Witze

&



For the safety of 
people, planet, 
and economy 
we must reduce 
global emissions 
in half by 2030 
and reach net 
zero emissions 
by 2050

Source: IPCC Special Report on Global Warming of 1.5°C



Greenhouse Gas Emissions Inventory (GHGi)
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Orlando’s Citywide yearly emissions by sector / source



Through the American Cities Climate Challenge, the City of 
Orlando has launched an effort to accelerate and deepen our 

climate actions to create the greatest climate impact through 2030 
and showcase the benefits – good jobs, cleaner air, and cost 

savings – that climate solutions brings.

Or la n d o’s  Clim a t e  Act ion  St r a t e gy

Reduce building energy 
use

Increase 
renewable 

energy

Reduce vehicle 
travel Electrify vehicles

Cities Reach Paris 
Climate Goals



ENERGY &                 
GREEN BUILDINGS
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Mandatory LEED Silver certification for City buildings 
– Grid Interactive Efficient Buildings (GEBs)



Municipal Green Bond for EE
• $17.5 M green bond for 

energy efficiency

• 56 municipal buildings across 
5+ M sq ft.

• Self-performed vs. 
ESCO/ESPC model

• Lucid BuildingOS as EM&V 
tool

RESULTS:
• EUI savings: 23.4% portfolio-

wide
• Annual savings: $2.4 M
• Revolving energy fund 

~$250,000 per year





ENERGY &                 
GREEN BUILDINGS



On August 8th, 2017, the City of Orlando adopted 100% Renewable Electricity Policy:
Municipal operations by 2030

Citywide by 2050*



• Net-zero carbon by 2050

• End coal-fired generation, with a significant reduction no later 
than 2025, and eliminating it no later than 2027. 

• Accelerate solar and energy storage as primary strategies. 
The utility also said it “will continue to monitor cost and 
performance developments for new and existing clean 
technologies, such as hydrogen and small modular reactors.”

• Leverage future clean technologies to ensure diversity for 
reliability, in order to reduce dependency on solar and storage.

• Strive to maintain competitive rates for customers while 
achieving strategic goals. The utility acknowledged that, 
“Advancements of this magnitude require significant 
investments. However, the recommendation delivers the best 
value.”



Citywide Rooftop Solar dGen Study



NREL Solar Energy Innovation Network (SEIN)

• Evaluated the techno-economic potential of PV and 
storage at critical City facilities

• Analyzed 15-min interval electric load data and complex 
utility rate structure of each site

• Provided technology sizing recommendations 

• Compared direct purchase to third-party owned

• Analysis was used to prioritize CIP projects targeting 
rooftop solar and energy storage



Fire s t a t ion # 9 
(n e w  b u ild )



FLEET & FACILITIES
COMPLEX



2019 Coop = 62 residents, 748 kW

2020 Coop currently open!

Avg. Price: $1.87/watt - $2.15/watt

SolarUnitedNeighbors.org/



130 MW+ Community Solar program — 150MW in pipeline



City Facilities on Community Solar

52 City facilities are subscribed:
• Orlando City Hall
• Orlando Police HQ
• 17 Fire Stations
• 12 Neighborhood and Senior Centers
• 21 Parks, including Lake Eola Park



Exploring Floatovolatics…

• Testing floating solar arrays on 
Lakes and Retention Ponds

• 30 KW grid-tied system

• Performing research with UCF 
Biology to understand habitat and 
water body impacts

• Working to become national NREL 
test center for Floating Solar (FPV)



Green Hydrogen Nanogrid Pilot @ OUC Gardenia facility

A floating solar array, which recently was expanded to 64 kilowatts of capacity from 31.

Three electric vehicle (EV) chargers, including one with vehicle-to-grid (V2G) capability.

Two Vanadium Redox Flow (VRF) batteries, which are used to store and dispatch energy.

H2 electrolyzer and two trailers with hydrogen storage tanks and H2 fuel cell





JOINING the Cities Race to Zero
1.

2.

3.

www.citiesracetozero.org



Chris Castro, LEED GA, CPB
Director, Office of Sustainability & Resilience

Future-Ready co-chair
City of Orlando

chris.castro@orlando.gov



TRANSPORTATION



Th e  m a rke t  h a s  r a p id ly a cce le r a t e d  t ow a rd s  EV a d op t ion  
w it h  b ig com m it m e n t s
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Tra je ct o ry fo r  e le ct r ic ve h icle  (EV) a d op t ion  a n d  ch a rgin g 
d e m a n d ...

Source: FDAC 



We  a re  cre a t in g a n  e -m ob ilit y e cosys t e m  a n d  p re p a r in g 
fo r  a  r a p id  a n d  m a ss ive  t r a n sfo rm a t ion  a h e a d

EV ch a rgin g 
a cce ss

EV con su m e r  
e d u ca t ion

Con su m e r  
r e b a t e s

Fle e t  
e le ct r ifica t ion

EV Re a d in e ss  
(De ve lop m e n t )
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Municipal EV Fleet - ~3,000 vehicles

• Goal: 100% Electric and Alt. Fuel for all City Fleet by 2030

• 200+ EV & Hybrids in City Fleet
• 15 new Chevy Bolts EV’s for City Hall motor pool
• 15 Nissan Leafs
• 4 EV Motorcycles for OPD
• Solar golf cart pilots

• Submitted LOI for 100 F-150 EV Trucks

• Fleet electrification study by ATLAS

• EV Purchasing Collaborative with Climate Mayors



Starting April 2021, the City of Orlando and OUC will be enabling 
100+ new Level 2 EV charging stations throughout City parks, Rec 
centers, parking garages, and more.



38

EV Recharge Mobility Hubs



Ele ct r ifie d  De a le r sh ip  Progra m

La u n ch : Novem ber 2020

Progre ss : 
● 3 dea le rsh ips participa ting with  a  

goa l of 15 participa ting in  2021
● Diversity in  branding. Nissan , 

Jaguar, Volvo confirm ed
● 8 of 30 sa le s reps tra ined
● Chevrole t (3), Audi, Ford  and  Mini 

a ll in troduced  to  the  program
Ne xt  s t e p s : Continue  to  bu ild  
dea le rsh ip  p ipe line . Continue  to  tra in  
m ore  sa le speople .

Win s



Lymmo Electric Bus Expansion

• Goal: 100% of Lymmo 
BRT powered by zero-
emission EV by 2025

• Adding 8 new EV 
buses in 2020

• 100% Grapefruit, 
Lime, and partial 
Orange lines
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