
Comprehensive retrofits of existing buildings include equipment replacement and 
envelope improvements and can reduce building energy use by 20-30%, playing a 
critical role in addressing climate change and improving the quality of our building 
stock. This webinar will provide an overview of the many benefits delivered by 
comprehensive retrofits—ranging from GHG reductions to lower energy bills and 
improved health, comfort, and safety. Speakers will also cover emerging retrofit 
technologies, approaches to achieving comprehensive savings, and strategies to scale 
up retrofits in your community.
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Tolistentothe interpreter,
please selecttheglobe iconand
choose the languageofyour
preference.Ifyou choose “Off”
you’ll hearthe

original language.

Para escuchar un canal de interpretación, hazclic en el ícono de globo
y escoge el canal de tu preferencia. Si seleccionas “Apagado” escucharás
el lenguaje original.

Interpretation
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Housekeeping Announcements

• We are recording this webinar and will be making it available to 
all registrants within a few business days.

• To ask a question during the webinar, please submit it via the Q&A 
button at the bottom of your screen.

• You can upvote questions in the Q&A box that you would like us to 
prioritize.

• Use the chat to engage in respectful and productive discussion with 
other participants.

• Code of conduct: R2E2 will not tolerate behaviors that cause harm or 
disrupt the learning environment. Please direct message Stephanie 
Sosa-Kalter if you feel unsafe in this space. Disruptive participants 
may be removed from the webinar.
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The Buildings Upgrade Prize (Buildings UP)

Buildings UP | U.S. Department of Energy

Phase 1: Concept
• $22M+ in Prizes to Teams + Technical Assistance

• Appl ications due by July 18, 2023

• Seeking 20–60 teams to join the “coopetition.”

Buildings UP is designed to rapidly scale 
energy efficiency and efficient electrification building upgrades 

in communities across the country. The prize is envisioned to consist 
of four phases over approximately five years.

Application support prizes available for new and 
under-resourced teams.

www.heroX.com/buildingsUP
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Why Efficiency + Efficient Electrification?

SUPPLY DEMAND 
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Prize Goals

Buildings UP aims to address persistent non-technical barriers to improving building 

energy efficiency and reducing on-site emissions (e.g., administrative, financial, 

social, and other barriers).

Buildings UP is a capacity-building prize to support teams with solutions that:

• Accelerate building upgrades for efficiency and on-site emissions reductions beyond current best practices in 

the applicant’s identified area of focus

• Demonstrate scalability and replicability across building type(s), climate zone(s), and/or, community type(s) 

• Advance holistic and lasting energy efficiency and efficient electrification initiative development

• Benefit underserved communities by ensuring that benefits accrue to equity-eligible buildings*, their 
occupants, and surrounding communities.

*Equity-eligible buildings include buildings in disadvantaged communities; low- and moderate-income (LMI) households; and underserved commercial, nonprofit, and public buildings. 
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Phase 1: Pathways & Prizes

Access to Technical Assistance is awarded to winning teams in both pathways. 

• Develop replicable, scalable, innovative building 
upgrade initiatives in equity-eligible buildings* 
(i.e., 80% equity-eligible).

Equity-Centered Innovation 
Pathway

$400,000 in cash prizes for 
each winning team

• Develop replicable, scalable, innovative building 
upgrade initiatives. May include a focus on 
equity but are not required.

Open Innovation Pathway

$200,000 in cash prizes for 
each winning team
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Equity-Eligible Buildings

Geographic Location 
(Justice 40 Census 
Tracts, Tribal Lands, 

Territories)

Affordable Housing
(Subsidized, Naturally 

Occurring) 

Underserved 
Commercial 

(including Title 1 Schools, 
Community Services, 

Non-profits)

Team-Defined 

Additional information is in Section 3.5 of the official rules. 
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A K-12 school district and an energy 
services company partner to 
electrify district buildings. 

Example Projects*

Buildings UP | U.S. Department of Energy

A rural electric 
cooperative 
partners with a 
local CBO and the 
county to help 
LMI single-family 
home residents
transition from propane heat to 
efficient electric heat pumps.

A CBO in a midsized town in the southeast 
partners with the local government to bring 
heat pumps (and air conditioning!) to affordable 
housing buildings throughout the community.

A business 
improvement 
district in a large
city neighborhood  
partners with local 
houses of worship 
to bring efficient electric heating and 
cooling equipment to small businesses.  

A national residential property owner teams 
up with multiple local governments and 
utilities on an 
initiative to 
electrify its 
properties in three 
major markets. 

*Minimum technologies and strategies teams 

must include in their initiatives: 
• Weatherization and envelope improvements 

(e.g., insulation, air sealing, window 
improvements) 

• Efficient electric heating and cooling 

equipment (e.g., heat pumps and/or heat 
pump water heaters). 

+Innovations!
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Seeking Innovations to Address Non-Technical 
Challenges to Widespread Building Upgrades

• Lack of contractor and occupant familiarity with technologies

• High first costs for upgrades, limited short-term payback 

• Lack of retrofit materials and equipment

• Insufficient workforce to complete upgrades

• Lack of reach of funding and incentive programs to historically 
underserved households and building owners 

• Inconsistent quality of work and consumer mistrust.
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Award Criteria for Application Support Prize

In addition to the eligibility requirements of Phase 1, applicants must:

• Confirm no organizations on their team have secured 
funding from DOE’s Building Technologies Office in the past 

5 years

• Ensure the lead organization represents a community with 

equity-eligible buildings or its mission is to serve 
communities with equity-eligible buildings 

• Demonstrate that application support would allow them to 

develop a competitive Phase 1 submission and confirm an 

intent to apply. 

• Confirm concept includes minimum techs and strategies

The Application Support Prize is available for the first 50 winners.

Application Support Prizes
• $5,000 cash prize
• Up to 10 hours assistance

Support Provider
• Elevate
• https://www.elevatenp.org/about/

Rolling submission due dates*
• February 15
• March 15
• April 14

*Later submission due dates may be canceled if prize funds are exhausted in earlier rounds. Cancellations will be posted on HeroX. 

Application Support Prize Overview 
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Next Steps for Competitors

Buildings UP | U.S. Department of Energy

• Follow the prize on HeroX.com, read the rules, and review 

the FAQs.

• Register for an Informational Webinar: April 7, 2 p.m. ET

• Create an account on HeroX and click on the “Solve this 

Challenge” button.

• Apply for application support (if eligible) by March 15 or April 

14 at 5 PM ET.

• Team up and submit a Phase 1 “Concept” application via 

HeroX by July 18, 5 PM ET.

Follow www.HeroX.com/BuildingsUP
Questions: bui ldingsUP@nrel.gov
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Introduction to 
Comprehensive Retrofits 
and Decarbonization
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Amber Wood
Program Director

ACEEE

Rohini Srivastava
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ACEEE

Residential Retrofits for Energy Equity (R2E2) is a new nationwide initiative 

that provides trainings to state, local, and tribal governments as well as community-
based organizations and other partners to jumpstart energy upgrades foraffordable 

housing that will lower utility bills, reduce greenhouse gas emissions, improve 
residents’ health, create good-paying local jobs, and help advance 

racial equity. R2E2 is supporting the Buildings Upgrade Prize by providing training 
and technical assistance to applicants and awardees.

Meet Your Presenters
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Activity #1: Polling
Which of the following best describes your organization?

• Government

• Non-government organization

• Foundation

• Corporation

• Consultant

• Community-based organization

• Utility

• Others

How  familiar are you with this topic?

• Very familiar

• Somew hat familiar

• Not familiar



For this presentation, when we talk about upgrades we mean retrofits. Many of the 
resources will say retrofits; we use the terms interchangeably.
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Learning goals

By the end of this session, you should be able 
to:

• Disc uss the multiple benefits from building 
upgrades

• Define the terms ‘energy upgrades', 
'elec trification', and 'dec arbonization'

• Identify key energy effic ient technologies for 
building upgrades

• Desc ribe strategies for designing initiatives

• Understand the potential next steps for 
planning an initiative



For the Buildings Upgrade Prize, teams will submit 
applications composed of narratives about their Concept 
Plans. Concept Plans are scored based on how strongly 
reviewers agree with scoring statements. The relevant 
scoring statements to this training are criteria one 
through three: Assessing and prioritizing challenges; 
Addressing challenges through innovation; and Scaling 
and replication innovation through community 
involvement. 

Some examples of specific areas of evaluation under 
these three criteria include:
- The team demonstrates a comprehensive understanding of the challenges to 
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Buildings UP Scoring Overview

Buildings UP Scoring Criteria (equally weighted)

1. Assessing & Prioritizing Challenges

2.  Addressing Challenges Through Innovation: Initiative   

Scope and Impacts 

3.  Scaling & Replicating Innovation through Community

Involvement

4. Demonstrating Capabilities & Team Characteristics  

Critical for Success

5.  Achieving Equitable Building Upgrade Strategies 

(additional criterion: Equity-Centered Innovation Pathway)

Upcoming Buildings UP Informational Webinar: April 7, 2 p.m. ET
https://www.herox.com/BuildingsUP/229-upcoming-webinars-recordings

Phase 1 Concept Plans (due July 18) are scored 

against scoring statements under each prize criterion.

One narrative is required for each criterion. The 

summation of narratives constitutes the Concept Plan. 

Thi s training is applicable to the following criteria:

➢ Assessing & Prioritizing Challenges
➢ Addressing Challenges Through Innovation: Initiative 

Scope and Impacts
➢ Scaling & Replicating Innovation through 

Community Involvement



energy and efficient electrification in the building upgrade zone.
- The proposed portfolio of building upgrade technologies and strategies include at 

a minimum: (1) weatherization and envelope improvements and (2) efficient 
electric equipment installations, that are feasible for the climate zone(s) and 
building types identified in the building upgrade zone.

- The team articulated a compelling vision for how the innovation(s) can be scaled in 
the building upgrade zone.

18
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Agenda

Non- energy impacts of comprehensive upgrades

Defining the terms

Key energy effic ient building technologies

1

2

3

Strategies for designing initiatives4

Next steps for planning an initiative5

Q+A and Resources6



• We want to start with how retrofits impact people. Retrofits can bring benefits to 
tenants, owners, and the community at large beyond energy savings and it is 
important to collaborate with the community to achieve these benefits. 

• Here are examples of the types of benefits that initiatives can be designed to 
achieve. Retrofits help address frontline community priorities such as pollution 
reduction, gentrification concerns etc.

• This webinar is going to focus on the energy efficiency benefits and we will have 
detailed webinar on other related topics of financing, equity, and affordability.
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Along with many co-benefits, upgrading buildings helps decarbonize the existing 
building stock
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Potential impact from decarbonizing buildings

• Effic iency measures c ould 
halve 2050 energy use & 
emissions

• Buildings deliver 40% of total 
energy savings, and 33% 
emissions reduction

Source: Nadel, S., and L. Ungar. 2019.  
www.aceee.org/research-report/u1907
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Upgrading existing buildings presents an enormous opportunity 
for energy savings and emissions reduction

Source: ACEEE calculations based on data in EIA AEO 2020



• People tend to approach building retrofits under three categories:
- Single family
- Multifamily residential
- Commercial 
• The scope of retrofits and service providers who offer services differ, and so does 

the financing.
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What is a building energy upgrade?

• The addition or update of new tec hnology to an older 
system. The focus is on the improved performance of 
the building, rather than aesthetics.

• The goal is to make the building more efficient 
through the tune up, repair, or replacement of a 
system or systems.

• Where needed to improve comfort and reduce 
energy costs, it may include upgrades to envelope, 
HVAC, plumbing, and/or ventilation.

• Typically requires mechanical/electrical/plumbing 
engineers, general c ontractors, and special trades to 
implement
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Comprehensive building 
energy upgrades

• A whole-building approach to address 
deficiencies in the building envelope and 
nec essary upgrades to major building 
systems

• Inc lude a suite of measures, ac ross 
multiple systems (e.g., envelope, HVAC), 
undertaken to improve building energy 
effic iencyand ac hieve savings larger than 
those possible from the installation of 
isolated measures.

• Measures may also improve indoor air 
quality, manage moisture and pests, and 
make buildings more resilient

• Typically achieve 10-20% savingsand may 
reac h deeper savings of up to 40%

(Srivastava and Mah 2022; Kwatra and Essig 2014)
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Electrification

• Replac ing fossil-fuel end uses, such as 
heating, c ooking, and transportation with 
elec tric-powered technologies.

• Can reduce indoor air pollution and 
carbon emissions, espec ially if the 
elec tricity is generated by low- or no- c arbon 
resourc es.

• Combined with energy efficiency to reduce 
total building energy c osts and c arbon 
emissions, it is often considered “beneficial” 
or “strategic” electrification.

Bastian, H., and C. Cohn. 2022. Ready to Upgrade: Barriers and Strategies for Residential Electrification. 

www.aceee.org/research-report/b2206.
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Energy upgrades and 
electrification are 
intertwined strategies for 
decarbonization

• Dec arbonization encompasses strategies 
for reduc ing building- related carbon 
emissions

• Key approac hes inc lude energy efficiency, 
benefic ial electrification, distributed 
generation (e.g., solar), and/or use of 
c arbon- free fuels

• Beyond reduc ed greenhouse gas 
emissions, other benefits may inc lude 
improved indoor air quality, reduc ed 
utility bills, and greater ease of 
maintenance

Source: https://rmi.org/creating-a-one-stop-shop-for-whole-home-retrofits/
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Activity#2: What are your main 
priorities when you are thinking 
about developing a building 
upgrade initiative?
• Upfront c osts for a building owner 

• Inc reased rents for tenants

• Best return on investment, including shorter 
paybac k periods

• Biggest bill savings

• Biggest GHG savings

• Upgrades that are tailored to my region

• Potentially higher bills from elec trification
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Key Technologies



• It is important to select the right suite of technologies to achieve energy savings 
and improve comfort

• For the Buildings UP prize minimum technologies are 1) clean heating and cooling 
technologies, which includes heat pumps and/or heat pump water heaters and 2) 
envelop improvements where needed to reduce energy costs and improve comfort
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Key technologies for projects

• Envelope upgrades

• E.g., air sealing, insulation, and window replacement

• Heat pumps for heating and c ooling

• Heat pump water heaters

• Lighting, applianc es and plug loads

• Alternative measures
• E.g., storm windows, cellular shades, thermostatic 

restrictor valves, programmable thermostats

• Distributed energy resources and EV integration
• Solar and battery storage

For m ore details see 
https://www.energystar.gov/products/en ergy_star_hom e_upgrade



• Building envelope is the separation of the interior and exterior of a building.
• A well-insulated and well-sealed building envelope is crucial to ensuring the 

installed technologies perform as expected. Older, leaky building will force the 
equipment and appliances to work harder to deliver comfort, particularly for space 
heating and cooling, and partially negate the benefits of upgrading to efficient 
electric technologies. 

• Efficient envelopes reduce the needed capacity of HVAC equipment and the 
associated electrical capacity. This reduces up-front costs and yields lower energy 

costs. The same principle of high energy efficiency applies to other energy uses in 
homes and is especially important for affordable housing. 

• Sprayable sealants are an innovative alternative to conventional tape and are an 
effective way of providing moisture and air sealing protection 

• Envelope measures are critical in the heating-dominant cold, mixed-humid, and 

marine climate regions. Buildings in those regions benefit the most from envelope 
upgrades

30

Bu ildings UP | U.S. Department of Energy 30

Envelope upgrades

• Ensure the building c an retain heat in the 
winter and keep it  out in the summer, 
reduc ing HVAC load

• Measures include:

• Air sealing and duct sealing using 
sprayable sealants, membranes, flashing, 
and sheathings

• Insulating windows, walls, attic, and 
foundation

• Window and door replacement

• Install secondary windows

• Measures can save a typic al home 15% on 
heating and c ooling c osts or 11% of all 
energy c osts

Source: https://betterbuildingssolutioncenter.energy.gov/webinar-collection/building-envelope-
webinars-walls



• Single-pane windows are the weakest energy efficiency link in a building envelope. 
They account for approximately 39% of the annual U.S. energy used to heat 
commercial buildings and 28% of the energy used to cool buildings

• Higher performing windows could reduce the annual U.S. energy use due to 
windows by up to 75%, but replacement can be costly; even more so in older 
buildings where lead paint and/or asbestos must be remediated as part of a 
window replacement. 

• New secondary windows are manufactured with ultra-lightweight thin glass, 

making them easy to install and suitable for structures that cannot handle extra 
weight, and significantly improve existing window performance:

• Reduce operating expenses through lower heating, cooling and fan loads, and 
improve occupant comfort

• Easy to install without the need to drill holes or have permanent attachment 

devices
• Reduce exterior noise, exterior window condensation, air leakage, and interior 

glare
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Secondary windows

• Same performance for 10- 25% of the cost

• Light- weight, high-performance secondary 
windows use ultra- thin glass in an insulated low-
profile fiberglass frame. These inserts are two to 
three times lighter than secondary windows 
made with standard glass.

• Reducing air infiltration can result in additional 
energy savings and accelerated payback, 
particularly in cold climates. Both the single- and 
double- pane secondary windows reduced 
infiltration to 0.06 cfm/sf, a 97% savings.

• In cold climates, double- pane secondary windows 
will be more cost- effective.

• In warm climates, the single-pane configuration 
may offer better return on investment.

Source: https://www.gsa.gov/cdnstatic/Applied_Research/GPG%20049-
Lightweight%20Secondary%20Windows-11-2021.pdf

Source: https://thinkalpen.com/products/winsert/



• Heat pumps (HP) have emerged as an important technology as they perform both 
space and water heating. They are a vital strategy to help decarbonize the 
affordable housing sector due to their high efficiency, ability to provide cooling in 
addition to heating, and increasing capability to function in cold climates.

• Ducted HPs are split systems that rely on ductwork and can make use of existing 
central distribution systems to distribute hot or cold air throughout the building. In 
buildings without existing ductwork, ductless mini-splits may be a suitable option. 
They are smaller, in-unit systems that provide enough heating and cooling for a 

specific zone of the house (1–5 rooms), similar to window AC units
• New market-viable packaged units for multifamily buildings are being 

tested. The New York City Housing Authority (NYCHA), New York Power 

Authority (NYPA), and New York State Energy Research and Development 

Authority (NYSERDA) program brings to market simple cold-climate heat 

pump replacements for room ACs found in NYCHA’s multifamily properties.

• Two manufacturers have been selected to develop HP models. The heat pumps 
will - reduce energy use and carbon emissions to meet state and city climate 
targets and provide opportunity to procure low-cost, accessible window heat 
pumps for homeowners and tenants
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Heat pumps for heating and cooling

• Used for both heating and c ooling—mostly 
with elec tricity

• Instead of generating heat through electric 
resistance, it transfers heat from one plac e to 
another, much like refrigerators and air 
c onditioners do

• 3-5 times more efficient than standard electric 
or gas heating systems

• Comes in many varieties, including ducted and 
duc tless, air-source, and ground-source

• New market- viable packaged units for 
multifamily buildings are being tested and 
leverage tec hnological advanc ement 
opportunities for bulk proc urement

Source: Stopwaste 2021

Source: York, D.,  C. Cohn, D. Morales, and C. 
Tolentino. 2022

Source: TLJ Consultant 2020 

Ground-source heat 
pump system

Packaged units

Ductless mini-
split

Ducted split system 
(heat pump and air 

handler)



• Envelope improvements may be needed to maintain comfort 
and energy bills with heat pump installation. For 
electrification in general, gas bills formerly paid for by 
landlord, may become responsibility of tenant if 
electrified.
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• HPWHs can be 2 to 3 times more energy efficient than conventional 
electric resistance water heaters.

• Both in-unit and central water-heating systems can be retrofitted with HPWHs, but 
each type comes with its own unique considerations, such as allowing adequate 
space for airflow, accounting for increased noise, and ensuring sufficient electrical 
capacity. Customers need to be aware of HPWH noise and issues with 
placing them in living spaces, planning for exhaust and condensate exits, as 
well as size considerations for small spaces.

• 120V HPWH technology represents a good solution for retrofit applications to 
replace existing storage tank type water heaters. The technology is expected to be 
well suited to smaller homes with lower hot-water demand, which are 
characteristics shared by many apartments.

• In multifamily buildings, HPWH systems can replace inefficient 
boilers and in-unit water heaters. These 120V plug-and-play 
packaged systems can be installed in new and existing spaces, 
cutting energy use by 15-18%.
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Heat pump water heaters (HPWHs)

• HPWHs heat water instead of indoor spac e

• Use elec tricity, refrigerant, and c oils to extract heat 
from the air to efficiently heat water

• Available produc ts for multifamily and c ommercial 
buildings: 

• In- unit  water heater in the dwelling unit

• Shared HPWH with high- efficiency, high- capacity 
unit  between 2-3 apartments

• Central systems loc ated in mechanical rooms

• Retrofit-ready, plug- in 120V HPWH technology 
available, without requiring expensive panel upgrades 
and/or home rewiring

• HPWHs have some unique installation c onsiderations 
inc luding, loc ation and space considerations, and 
attention to noise from the system

Source: Provided by manufacturers in Perry, Khanolkar, 

and Bastian, 2021

Emerging retrofit-ready 120V water heaters 

include (from left to right)  A. O. Smith and the 

Rheem Professional Prestige ProTerra Plugin.



• Energy management systems such as smart electrical panels and circuits can make 
a panel upgrade unnecessary as two high-power appliances will not run at the 
same time or require more voltage

• Smart panel is smart technology-enabled electrical panel which monitors energy in 
homes and lets customers control the loads. These panels utilize relays to control 
circuits, and report back to a smartphone app. Not only can the user see how 
much each circuit is drawing, but they can also turn each circuit on or off, and 
program schedules based on priority.

• Smart circuit breakers allow two devices (typically high power) to share a circuit, 
which can avoid an electrical panel upgrade (For example, like an EV charger and a 
Dryer). 
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Lighting, appliances, and plug loads

• Lighting upgrades

• 100% LED lighting 

• Sensors and controls 

• Upgrading home applianc es
• Induction stoves are the better option for 

performance, health, and safety considerations. 
Immediate temperature response offers precision 
and control over the cooking process

• Heat pump/hybrid dryers offer better 
performance, convenience, and aesthetic benefits

• Smart electrical panels and smart circuit 
splitters (EV c harging and applianc es) for load 
shift ing and priorit ization to limit simultaneous 
power draw

• Upgrade to ENERGY STAR c ertified consumer 
elec tronics

Induction Stove. Source: Seals and Krasner, 2020

Smart Electrical Panel.                                  
Source: 
https://nrgcleanpower.com/learning-
center/smart-electrical-panels/

Heat pump dryer.               
Source: StopWaste 2021



• The Attachments Energy Rating Council (AERC) provides rating, certification, and 
labeling of window attachment products with energy performance scores to 
simplify consumer comparisons of heating and cooling season performance across 
products and categories. Published U-value, solar heat gain coefficient (SHGC), and 
visual transmittance data also allow comparison to replacement windows.

• Tub spout diverters reduces wait times by delivering hot water up to 2X 
faster and automatically diverts hot water to the shower head when it 
arrives. Helps hot water last longer - saves gallons every shower.
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Alternative measures

• High- performing window attachments 
produc ts including low-e storm windows 
(interior and exterior),  cellular shades, and 
solar screens c an improve exist ing windows 
and ac hieve energy performance equivalent 
to that of ENERGY STAR–qualified windows at
less than 1/3 of the cost .

• Ceiling fans c an eliminate the need for air-
c onditioning in milder climates and in regions 
with short summers. They also reduc e the 
need for air- c onditioning in shoulder seasons.

• Thermostatic shutoff valves (TSVs) and tub 
spout diverters (TSDs) present energy and 
water savings opportunities

• Drain water heat recovery (DWHR) to capture 
waste heat from a shower’s drain line. DWHR 
reduces energy used for water heating by 20–45%

Source: https://www.thinkevolve.com/pages/showerstart -tsv3

Source: AERC (Attachments Energy Rating Council). 2018
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Strategies for 
Initiative Development
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Effective strategies for 
designing initiatives

• Understand community priorities

• Collaborate with stakeholders

• Standardize retrofit packages

• Incorporate low-cost measures

• Stage retrofits: prioritize which 
measures to address first

• Couple electrification with 
comprehensive retrofit projects

• Offer low- or no-cost financing and 
incentives



Buildings UP is designed to support widespread building electrification, teams 
should be looking for building types where they can complete high numbers of 
upgrades in their region
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Understand community priorities

• Engage and c ollaborate with c ommunity around 
their priorit ies

• Health, safety, and comfort

• Bill savings, housing affordability

• Financing options

• Integrating renewables

• Local workforce opportunities

• Resilience 

• Different segments of a c ommunity may have 
different priorities

• How c an the program tailor offerings to meet 
different needs?

• Inc lude plans to mitigate potential negative 
impac ts from building upgrades, such as higher 
rents



Avoid structural silos in both development and implementation
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Collaborate with stakeholders

• Build a planning team representing various stakeholders

• Involve residents/building occupants in c reating and 
implementing building upgrade init iatives to address 
their needs, interests, and abilit ies

• Engage with partners, including:

• Building owners

• Property managers

• Contractors

• Government agencies

• Developers

• Financiers

• Utilities

• Community- based organizations

• Environmental justice organizations

• Philanthropies



• The packages are still customized for homes - the specifications for the 
equipment/technologies will be determined based on the existing condition

• Provides opportunities for bulk purchasing, outsourcing customer 
acquisition, utilizing a standard process for customer information intake that 
determines best-fit packages

• There are existing tools to help identify opportunities such as the 
Department Of Energy’s Building Retrofit Tool
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Standardize retrofit packages

• Develop a set of standard measure 
pac kages designed to address common 
needs and opportunities in the building 
types you plan to address

• Ensure that all pac kages, even the most 
basic , reduce carbon emissions, energy 
c osts, and inc rease c omfort

• Offers mechanisms to combine more 
visible or desirable measures

• May enable more c ontractors and 
c ustomers to undertake a retrofit project 
by dec reasing project costs, ac quisition 
t imes, and c ustomer inconvenience 
assoc iated with a highly c ustomized 
approac h

Integrated Systems for Commercial Buildings
Source: https://www.energy.gov/sites/default/files/2019/05/f62/bto-
peer%E2%80%932019-lbnl-getting-beyond-widgets.pdf

City of Fort Collins Utilities Efficiency Works Program
Source: https://www.toolsofchange.com/userfiles/Tools%20of%20Change-
%20Fort%20Collins%20Case%20Study(2).pdf



• Some measures are better suited to particular climates or housing types (e.g., 

dehumidifiers). Requires planning to find and incorporate high-efficiency 

alternatives in initiatives - Utility marketplaces, contractors,  and in-store 

rebates for direct- install measures are possible options

• A "set-top box" is a cable, satellite, Internet Protocol or other device whose 
primary function is to receive television signals from a specific source and 
deliver them to a consumer display and/or recording device, such as a 
television or DVR. ENERGY STAR certified set-top boxes are on average 25% 
more efficient than conventional models.
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Incorporate low-cost measures

• Reduc es energy use, utility bills, and 
emissions while improving c omfort

• Lowers total project c osts

• Inc ludes alternatives to traditional 
measures addressing heating, c ooling, water 
heating, and lighting 

• Weatherstripping, pipe wraps, and door 
sweeps

• storm windows, cellular shades, ceiling fans

• Tub spout diverters

• Supplemental measures that save energy in 
other end- use categories 

• Consumer electronics such as set- top box

Plug load management
• Smart power strips

Set-top box alternatives. Image source: 
Amann, J., R. Srivastava, and N. Henner. 

2021

Storm windows courtesy Larsen Windows. Image 
source: 
https://www.energy.gov/energysaver/storm-
windows

Tub Spout diverter (TSD). Image source: 
https://www.showerstart.com/products/au
to-diverting-tub-spout-system



• Just like one size does not fit all, one design solution will not fit, it will depend on 
the climate, housing stock, and age of the buildings. 

• All things being equal, envelope upgrades should be considered first as they make 
the building more efficient, then equipment/systems upgrades. This approach 
helps optimize the system and avoids oversizing. And for the Buildings-UP prize, 
plans must include efficient electrification -- equipment upgrades -- not just 
weatherization.

• Instances where a system is nearing end of life, equipment replacement becomes 

a priority and there are other measures that can complement the upgrade.
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Stage retrofits to meet 
customers where they are

• Splitt ing into stages c an make the process less 
overwhelming and provide room to address 
defic iencies 
• Pre-retrofit measures: health and safety measures such as 

deferred maintenance mold remediation
• Stage 1: envelope upgrades ideally, but there might be 

immediate needs while considering a full package
• Stage 2: equipment upgrades

• Allows c ustomers to tackle immediate needs first

• Ongoing engagement c an support completion of the 
full retrofit over t ime

• May inc lude in- unit measures such as high-
performing shading devices in the first stage, with 
opportunities for more c omprehensive upgrades 
later

Source: Amann, J., R. Srivastava, and N. Henner. 2021. aceee.org/resea rch-

report/b2103. 



As more states adopt aggressive clean energy goals, electrification is becoming an 

important focus for residential retrofit programs
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Couple electrification with 
retrofit projects

• Coupling elec trification with a retrofit project 
maximizes emissions reductions and improves 
overall performance

• Reduc es cost of electrification where natural gas 
is c heaper 

• At the projec t level, elec trification can increase 
c ost-effectiveness

• Fac ilitates the transition to a dec arbonized 
building stock

• If done together, does not require many 
additional steps such as panel upgrades or 
additional applianc es however, it  does influenc e 
equipment choices

Image source: https://www.de nver gov .o rg/G ove rnm ent/Age ncies-D ep artmen ts- Of fices/A gencie s-

Departments-Office s-Directory /Climate-Actio n-Su staina bility-Resiliency/High-Perf orm ance-
Buildings-and-Homes/Energize-D enve r-Hu b/Building s-25000- sq- ft-o r-La rge r/Ene rgize-De nver-

Electrification-Program



We just briefly touch on this strategy here but do join the "Accessing Funding 
Sources" to learn more about what funds might be available
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Offer financing and 
other incentives

• Customers have limited ac cess to c apital to 
invest in effic iency and/or elec trification 
measures

• Affordable financ ing approac hes and 
inc entives can help reduce the cost barrier

• Helps loc k in the full projec t

• Enc ourages customers and owners who split  
the retrofit project into phases to follow 
through with later stages
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Other strategies for 
successful initiatives

• Establish a single projec t point of c ontact 
for the c ustomer

• Leverage remodeling and other 
projec ts/transactions

• Market the multiple benefits of 
effic iency and dec arbonization

• Update and expand direc t-install 
measure offerings

• Inc orporate smart features to improve 
projec t outcomes

• Plan to mitigate potential negative 
impac ts from building upgrades
• E.g. increased cost of utilities or rent, 

displacement, gentrification

• Provide post - project follow-up with the 
c ustomer
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Potential Next 
Steps for 
Planning an 
Initiative



• Of these, securing adequate funding and financing is perhaps the biggest hurdle, 
particularly for retrofitting buildings to achieve high energy efficiency and to 
electrify existing fossil fuel technologies. Affordable housing providers generally 
cannot do substantial upgrades without financial and technical assistance. 

• Phase 1 winning teams in Buildings UP will receive technical assistance 
to support many of these next steps. We encourage forming a team and 
submitting a Phase 1 application by July 18 to be eligible to receive 
additional support.
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Next steps

• Build your team

• Engage with tenants and residents in 
c reating and implementing initiatives

• Establish requirements for energy 
effic iency

• Set spec ific carbon reduction goals

• Establish c ollaborations among 
stakeholders

• Establish partnerships among the many 
organizations

• Include local governments, housing 
authorities, developers, financiers, utilities, 
community- based organizations, 
environmental justice organizations, and 
building owners

• Educ ate residents, building owners, 
c ontractors, and suppliers

• Sec ure funding and financ ing

• Create and offer attractive financing 
options

• Braid complementary funding streams

• Inc orporate strategies to meet c ommunity 
goals

• Establish ac countability mec hanisms 

• Steps to measure and track impacts
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Learning goals/Takeaways

• Disc uss the multiple benefits from building 
upgrades 

• Define the terms “energyupgrades”, 
“elec trification”, and “dec arbonization”

• Identify key energy effic ient technologies for 
building upgrades

• Desc ribe strategies for designing init iatives

• Understand the potential next steps for 
planning an init iative
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Council for an Energy-Efficient Economy. aceee.org/research-report/b2103
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Upcoming Training Webinars

Webinar Title Presenter Organizations Date

Introduction to Community-Driven Planning
People's Climate 
Innovation Center April 10

Accessing Funding Sources for Affordable Housing and Equity-Eligible 
Commercial Building Retrofits Elevate April 12

Energy Efficiency Programs 101 Elevate April 14

Considerations for Underserved Commercial Buildings ACEEE April 26

Drivers of Energy Efficiency in Affordable Housing HR&A, HUD April 28

Choosing Your Building Upgrade Zone: Structural Equity Considerations ACEEE, DOE OEID May 10

Building Upgrades: An Opportunity for Workforce and Economic Inclusion Emerald Cities, ACEEE May 11

Learn more: www.aceee.org/r2e2- upcoming-
events

Sign up: https://www.herox.com/BuildingsUP/229-
upcoming- webinars- recordings
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Thank You
F ollow: www.HeroX.com/BuildingsUP

Questions?: BuildingsUP@nrel.gov

The Buildings Upgrade Prize
Buildings UP


