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Whole House + Electrification Playbook

GHHI's Whole House + Electrification Playbook is a healthy housing resource informed by our more than 30 years

of experience implementing healthy housing programs, training healthy housing implementers, and evaluating the

efficacy of healthy housing interventions. The materials included in this Playbook are intended to help state and local

level implementers of healthy housing and energy efficiency programs (government agencies and Community-Based
Organizations (CBOs)) learn how to integrate additional measures into their programs to maximize health, safety, and energy
benefits for low-income residential households. The resources in the Playbook are intended to support home upgrade
program implementers in designing, operating, and scaling programs to improve housing quality in their communities.

GHHI has developed a Whole House approach—a “one stop shop” for residents seeking home upgrades, the systematic aligning,
braiding and coordinating of home repair resources, and a central hub to coordinate service providers. This approach has proven
to be the most effective program model to serve residents, particularly in low-income and disadvantaged communities, and
deliver timely services and cost-efficient results.

The case for implementers to pursue Whole House + Electrification programs in their communities is strengthened by
converging opportunities:

—  First, tens of billions of dollars of federal funding have been allocated to states and local communities to upgrade home
energy efficiency, appliances, and more. To serve low-income and disadvantaged communities that have disproportionately
higher levels of home health hazards, programs will need to address pre-weatherization barriers and repair health and safety
issues that cause deferrals.

— Second, the evidence continues to build for healthy housing programs being a win-win investment by improving quality of
life and leading to health savings. State Medicaid offices are increasingly covering home-based health measures, and there
are growing opportunities to braid health sector funding into home repair programs.

— Finally, the Whole House + Electrification model is already being adopted, building a groundswell of implementers focused
on comprehensively improving housing quality, health, and safety.

The GHHI Whole House + Electrification Playbook contains three types of resources:

1. Primers on Whole House concepts to educate implementers on the basics of Whole House programs, defining and
assessing for electrification readiness, aligning and braiding funding, and more.

2. Best Practices to support implementers on topics such as community engagement, data and evaluation, and more.
3. Templates for implementers to use as a basis for home assessments and creating scopes of work

The Playbook is a foundation for GHHI's support of implementers to design, implement, and scale Whole House + Electrification
programs. Please reach out to GHHI with any questions or technical assistance inquiries.
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How Whole House Programs Can Maximize
the Equitable Impact of Residential
Flectrification, Solar, and Weatherization
Initiatives

States stand at a crucial inflection point for deploying
residential energy programs that equitably increase access
to cleaner, safer, and heathier energy. Beginning in 2024, tens
of billions of dollars of funds will flow from programs such
as the Environmental Protection Agency’s Climate Pollution
Reduction Grants ($5 billion) and Greenhouse Gas Reduction
Fund (§27 billion), along with $8.8 billion in total funding from
Department of Energy Home Energy Rebates, among other
programs. As part of the Justice40 Initiative, at least 40% of
funds will flow to disadvantaged communities marginalized
by historical underinvestment, overburdened by pollution,
and challenged by a lack of access to affordable distributed
energy resources.

To effectively deploy these investments, State Energy
Offices, housing agencies, and health agencies must
consider funding Whole House Programs that remediate
health and safety barriers (e.g., lead-based paint, mold,
asbestos, electrical hazards, etc.). Without a holistic
approach, it will be challenging for states to avoid deferrals
and to serve the requisite number of households in low-
income and disadvantaged communities in an effective and
timely manner.

A Whole House Program consists of the following elements:

—  Systematically aligning, braiding, and coordinating
resources from multiple programs to address the
comprehensive needs of a home, including healthy,
safety, and energy measures.

— A central hub or network of service providers that
implement home repair and home energy upgrade
programs in close coordination.

— A'one stop shop” for residents to streamline access to
services and eligibility determinations.

Low-income and disadvantaged communities in both rural
and urban settings often bear a disproportionate burden of
home environment-related health conditions such as lead
poisoning, asthma, and COPD. A Whole House Program offers
to comprehensively repair housing for residents and allow
funding to flow to communities most in need.

The Case for a Whole House Program

A Whole House Program is the most effective approach

to comprehensively improve residents’” housing quality,
increase energy efficiency, and ensure that homes with

the highest needs are not left behind by electrification,
weatherization, energy efficiency, and other related
programs. Improved housing quality cascades into a range
of benefits for residents including housing stability, energy
savings, household finances, physical and mental health,
and more. Environmental justice is embedded in each of

these benefits; Whole House Programs can help address
historical underinvestment in low-income and disadvantaged
communities and improve housing and health disparities.

Reducing Health and Safety-related Deferrals from Residential
Energy and Electrification Programs

Whole House Programs help drive equitable impact of
energy, electrification, and clean energy initiatives by
addressing the Climate Gap, which is the disproportionate
and unequal impact the climate crisis has on people of
color living in more polluted areas and the poor. Programs
funded by the Bipartisan Infrastructure Law (BIL), Inflation
Reduction Act (IRA), or other federal sources are part of the
Justice40 Initiative, in which at least 40% of the benefits

of certain federal investments must flow to disadvantaged
communities.

However, unaddressed health and safety hazards in homes
will force deferrals of residents from weatherization and
electrification programs. Over 30 million households across
the country have serious health and safety hazards. Poor
housing quality disproportionately impacts low-income
communities and communities of color due to patterns of
historical underinvestment and greater exposure to pollution.
Evaluations of the Weatherization Assistance Program
(WAP) have estimated varying levels of deferral rates, with
one study reporting a range of 10-30% and another reporting
subgrantees with 60% deferral rates. Program administrators
will face challenges in recruiting and serving a sufficient
number of homes in low-income and disadvantaged
communities if there is not a Whole House model that also
provides funding for assessing, educating and remediating
health and safety hazards.

Improving Resident Uptake of Energy and Electrification
Resources by Streamlining Services

The “energy efficiency gap” between availability of cost-
effective energy-efficiency measures and their actual
implementation is explained by the existence of various
market failures and barriers to the adoption of cost-effective
energy efficiency measures. The energy efficiency gap is a
contributing cause that results in disadvantaged communities
experiencing a greater energy burden and the negative effects
of energy insecurity.

To further improve the reach of energy and electrification
programs in low-income and disadvantaged communities, a
Whole House Program streamlines services and reduces the
time and complexity of accessing multiple programs at once.
Since homes in low-income and disadvantaged communities
are more likely to contain health and safety hazards, residents
may prioritize seeking programs that address these pressing
issues over electrification or weatherization. Challenges

for weatherization programs in reaching underserved
populations have been documented, with one study in
Michigan finding that only 2% likely eligible houses signed

up for weatherization, and another analysis finding that only
0.2% of eligible homes complete weatherization. For the
millions of homes that could benefit from weatherization,

this gap between need and actual demand may seem
confounding. Possible explanations include the administrative
burden of intensive processes and paperwork required to



participate in the program, low awareness of or interest in
weatherization or energy efficiency, and physical health and
safety barriers discussed in the previous section. A Whole
House Program resolves these issues by offering a “one-stop
shop” for residents. Whether a resident seeks resources for
electrification, weatherization, roof repair, mold, or another
issue, they will experience a comprehensive intake process
that assesses other home repair needs and identifies
eligibility for programs and funding streams. In a Whole
House Program, there is no wrong door for residents seeking
resources, and residents receive more direct support both in
terms of application processes as well as aligning, braiding,
and coordinating various sources of funding.

Addressing Housing Quality as a Critical Social Determinant
of Health

By comprehensively addressing health and safety hazards
in the home alongside energy and electrification services,
Whole House Programs deliver greater health benefits to
residents. On their own, electrification, energy efficiency, and
weatherization also deliver health and other benefits from
reduced pollution, improved indoor air quality (IAQ), thermal
comfort, and more. The electrification of home appliances,
such as space and water heaters, gas stoves, and other
appliances offers significant potential to reduce exposure to
air pollution and protect human health.

However, many households are burdened with other health and
safety hazards that require aligning and braiding resources to
remediate them. Many studies show that lower incomes are
correlated to greater pollution burdens, higher energy burdens,
and lower access to incentives like federal tax credits for
rooftop solar and electric vehicles. The Department of Energy
estimates that every $1 spent in weatherization programs
produces $2.78 in non-energy benefits. These benefits are felt
both by residents as well as the health system, as a recent
study by the Green & Healthy Homes Initiative estimates that
gas stove replacement could result in health care savings from
reduced asthma-related hospitalizations and emergency room
visits. The health benefits of lead hazard and other health and
safety hazard remediation are well-documented. Recently, a
growing number of state Medicaid programs are providing
funding for various health-related home repairs, and states
should explore the feasibility of braiding health funding into
Whole House Programs.

Examples of Whole House Programs

Several states and jurisdictions have already taken the lead in
demonstrating the benefits of a Whole House Program:

Green & Healthy Homes Initiative - Baltimore Electrification
Pilot Program

Baltimore, Maryland

Managed by the Green & Healthy Homes Initiative (GHHI),
this program provides Whole House repairs including
electrification to low-income households in Baltimore. The
GHHI Maryland Programs Team implements a single portal
intake model that comprehensively assesses clients’ needs
and eligibility for services. GHHI works with households

to develop and carry out environmental hazard reduction

(e.g., lead and asthma), weatherization, energy efficiency,
electrification, and/or solar panel installation. A range of
program funds are aligned, braided, and coordinated by GHHI
for this program, including various funding streams from HUD,
the Maryland Energy Administration, Baltimore City, Medicaid,
and more. GHHI has centered community engagement in the
program through the creation of a residential electrification
advisory board and works to educate residents on the
benefits of electrification and Whole House repairs.

NJ Board of Public Utilities + GHHI - Trenton ‘Whole House’
Pilot Program

Trenton, New Jersey

The Trenton ‘Whole House' Pilot Program is a partnership
between the New Jersey Board of Public Utilities (NJBPU)
and GHHI. This program was launched directly in response
to health and safety related deferrals referenced earlier in the
document, as the NJBPU Comfort Partners program that
serves low-income residents sought to find a comprehensive
way to serve households that would otherwise be deferred
from services. To serve residents in the ‘Whole House' Pilot
Program, GHHI coordinates appropriate services for eligible
homes; energy improvements may be performed by Comfort
Partners and health and safety hazard remediation through
community-based organization. By offering a comprehensive,
holistic model, residents in the ‘Whole House' Pilot Program
no longer have to navigate through the complexities of
multiple program applications and processes in order to
receive services. New Jersey signals the policy support for
this program in its statewide Priority Climate Action Plan,
which includes a priority measure to “make at least 10% of all
low-to-moderate income properties electrification-ready by
the year 2030", with an enabling action to “expand NJBPU's
Whole House Pilot Program to enable energy efficiency for
low- and moderate-income residential buildings.”

Philadelphia Energy Authority - Built to Last Program
Philadelphia, Pennsylvania

The Built to Last Program is managed by the Philadelphia
Energy Authority (PEA) and offers a “one stop shop” for
Philadelphia homeowners to make their homes more
affordable, healthy, and safe places to live. PEA works with a
large coalition of home repair and social service providers to
coordinate and deploy services to homeowners. The program
includes a single application screen to check for benefits

and services eligibility, a holistic property assessment to
identify all home needs and applicable funding sources and
streamlined delivery of construction and other services to
efficiently and effectively serve residents. Built to Last is
partially funded by the Pennsylvania Whole Homes Repair
Program, a statewide funding to support Whole Home repairs
for low-income homeowners.

In addition to these three programs, other states and
stakeholders are adopting Whole House Programs or program
elements to improve the housing quality, affordability, and
wellbeing of residents in low-income and disadvantaged
communities. For example, the state of Illinois’s Priority
Climate Action Plan includes a ‘Whole-building electrification
incentive’ of up to $12,000 per household to cover the
remaining gaps in decarbonization measures beyond what
federal and state programs and incentives will cover.



GHHI is continuing its work in Baltimore, Trenton, and other
sites, and can work with states and local implementers on the
design and implementation of Whole House Programs.

Implementation Strategy

GHHI is currently advancing the Whole House model across
the country, as a direct implementor in some jurisdictions
and a technical assistance provider in others. GHHI is poised
to scale this model in other jurisdictions to ensure the
successful program implementation.

Aligning & Braiding: The implementation of a Whole House
model relies on establishing a central hub where multiple
home repair and home energy upgrade programs work in
concert to align and braid resources to address multiple,
cross-program needs of individual households. This model
can operate in at least two ways:

1) Asingle entity serves as a hub and directly administers
multiple programs. This option provides a high level of
control and efficiency for aligning and braiding resources
for individual cases. Examples: Baltimore, Maryland;
Philadelphia, Pennsylvania; Trenton, New Jersey

2) A network of home repair and energy upgrade providers
collaborate closely to cross-refer clients and coordinate
home repairs and energy upgrades across a shared data
system and process flows. Examples: Detroit, Michigan;
Memphis, Tennessee; Pennsylvania Statewide

Coordination of Services: Installing home energy upgrades
alongside other home repair services requires a strong
technical understanding of a broad set of home systems,
appliances, and construction principles. A Whole House
model consolidates the vetting and deployment of multiple
contractors and specialty subcontractors that may be
necessary to complete all required work. A Whole House
model ensures that the work is streamlined and phased
appropriately between multiple contractors. The model
also alleviates the burden on the homeowner to coordinate
multiple parties for assessments, installation, and quality
control.

GHHI also provides regular training to service provider
organizations and contractors on the Whole House approach
to home assessment and hazard prioritization. Training and
ongoing capacity building to support these concepts are
performed both in person and virtually.

Community Outreach, Education, and Engagement:
Engaging community members and educating household
residents is a critical part of a Whole House approach,
especially when incorporating energy upgrade services.
Given the relative novelty of beneficial electrification, heat
pumps, and the health benefits of eliminating indoor fossil
fuel combustion, engaging residents throughout the process
of fuel switching is especially important to recruiting willing
participants, ensuring positive outcomes for residents, and
for further developing future programs. GHHI has found it
common to encounter initial uncertainty about the changes to
the home, but also has found consistent positive responses
from residents who have gone through the electrification
projects completed in our programs and in those of partners.

An effective resident engagement strategy includes
developing clear, accessible, and multilingual program
materials, having well-trained staff to hold initial
conversations and provide education about the impacts of
home repairs and electrification, clearly articulating what to
expect from the delivery of program interventions (which
often involve multiple rounds of work and coordination
among different crews), ensuring quality installations of
electric appliances (especially heat pumps), and working with
residents on operation and maintenance of new appliances,
repairs, and upgrades.

The Green & Healthy Homes Initiative,
a 5017(c)(3) non-profit organization, is
the nation's largest Healthy Housing
organization with over three decades
of experience in the advancement of
programs, policies, and practices to
eradicate childhood lead poisoning and
create a healthier housing stock for all
Americans. Dedicated to addressing
the social determinants of health and
racial disparities, GHHI was founded in
Baltimore in as 1986 Parents Against
Lead (“PAL") in response to the twin
tragedies of an unhealthy housing
stock and poisoned children. Since
that time, the scope of GHHI's work
has grown locally and nationally to
encompasses the design, development
and implementation of comprehensive
and effective services and programs

to create lead safe, healthy and energy
efficient housing conditions for low-
income communities of color across
the United States. Over the course of
its work, GHHI has shown a unique
acumen for leveraging its stellar direct
service programs into concrete policy
change at the local, state, and federal
level — directly contributing to the
prevention of childhood lead poisoning,
asthma, and injury — while creating an
increasing stock of affordable, energy
efficient, and sustainable homes.
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Electrification of residential housing is a decarbonization
strategy aimed at converting fossil fuel appliances within
the home energy system to electric end use appliances

- such as space heating and cooling systems/HVAC,

hot water heaters, clothes dryers, and stoves. From the
perspective of an electrification program implementor, a
home must meet certain thresholds of readiness in order to
qualify for and receive electrification and energy efficiency
services. For communities that have been historically
disinvested in, it is common for homes to have multiple
deficiencies and a range of repair needs. To ensure that
homes are “electrification ready”, GHHI implements

a Whole House Approach to comprehensively assess,
identify, and remediate health, safety, structural, and other
issues. Defining electrification readiness can provide a
basis for the scope of services needed for a Whole House
Approach in your community.

The electrification readiness definition in this document

is intended to assist organizations across the country

in designing their own programs. We recognize and
acknowledge that housing stock needs can vary across the
country, and in addition that not all electrification programs
may elect to use a Whole House model in which case they
may define electrification readiness differently.

Electrification Readiness: A home is electrification

ready if it is free of health and safety hazards and can
accommodate the installation and upgrade of appropriate
electrical appliances.

For general guidance on which hazards to include in the
electrification readiness definition, the list below contains
health and safety hazards and repairs that are part of a Whole
House approach:

—

Roof and structural defects

)
2) Electrical and fire hazards
3) Plumbing defects
4) Lead hazards
5) Radon, asbestos, and mold
6) Trip and fall hazards

In the table below,

— Column (A) lays out each of the seven whole house
elements.

—  Column (B) provides example considerations for
implementors when determining electrification readiness
under a specific housing element. Implementors will
need to determine what makes the most sense for their
programs and applications.

—  Column (C) provides additional considerations for
housing elements that may be particularly applicable to
vulnerable residents.

Electrification
Readiness:

A home is electrification
ready if it is free of health
and safety hazards and
can accommodate the
installation and upgrade
of appropriate electrical
appliances.




Table 1: Health and Safety Hazard Types to be Included in Electrification Readiness Definition

(A) Hazard Type

Roof and structural
defects

Electrical and fire
hazards

Plumbing defects

Lead hazards

Asbestos, mold,

and radon (Consult
professionals

for testing and
remediating hazards
as needed)

Trip and fall hazards

(B) Considerations under Whole House model

Roof is in good condition, including soffit and fascia.
Gutters and downspouts are properly installed and in
operation. There should not be any signs that indicate
a roof replacement will be needed in the near future
such as: curling, cupping, or missing shingles, decaying
caulk or seals, dips/sags in roof sheathing, etc. There
should not be significant defects in foundation.

Licensed electrician determines that all electrical
systems in the home function properly and are defect/
hazard free. This includes installation of GCFI outlets
in the kitchen and bathroom(s). Consider need for
replacing any knob and tube wiring, and other electrical
system upgrades as a prerequisite for electrification.
Fire and CO hazards are addressed. Smoke and carbon
monoxide installed to city code. Clothes dryer vented
to outside.

All plumbing systems in the home function properly and
are defect/hazard free. Consider whether the home has
access to hot water, has at least one functioning kitchen
sink with adequate drainage, bath/shower, toilet, laundry
facilities, etc. Licensed plumber should ensure that
measures are completed appropriately.

Home is free of chipping and peeling paint. Program
implementors should consider whether and how
deteriorated paint should be tested for lead, and if
potential lead-based paint hazards can be referred to
local or state lead programs.

Mold is not present in high traffic areas of the home
(e.g., bedrooms, living rooms). If the home contains
asbestos, the asbestos is in good repair (not fraying)
and not present in high traffic areas. If home is located
in an area with high risk of radon, consider radon
testing and mitigation.

Floors, steps, and railings are in good repair. Lighting
is adequate for safe accessibility at night. Adequate
egress points for emergencies.

(C) Considerations for Vul-
nerable Residents

Roof deficiencies that lead
to water intrusion and
mold growth are especially
relevant for residents with
asthma.

Any home with exposed
and/or loose wires, or other
malfunctions in the electrical
system, pose safety and

fire risks to residents. Older
homes are more likely to
have knob and tube wiring
that poses heightened safety
and fire risks.

Plumbing deficiencies
that lead to mold growth
are especially relevant for
residents with asthma.

If a child aged 6 or under
resides in the home or
regularly visits the home, or
a pregnant woman resides
in the home: homes built
before 1978 should be
free of chipping, peeling,
cracking paint. Consult
local lead program and/
or health department if
visual inspection shows
deteriorated paint.

Consider indoor air quality
measures, especially for
residents with asthma:
mechanical ventilation
above stove (for combustion
gases) and bathroom with
shower/bath (for moisture/
mold prevention).

Consider targeted home
modifications for residents
who may have mobility/
accessibility needs (e.g.,
grab bars, bathroom
accessibility modifications,
lever door handles).
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GHHI's Whole House Approach comprehensively
remediates health, safety, structural, and other issues

in the home, including through the electrification of
residential energy systems. Electrification services seek to
replace combustion appliances with zero emission electric
appliances, where appropriate, to improve indoor air quality,
thermal comfort, and energy efficiency, while reducing
greenhouse gas emissions associated with the home.
While the goal is to convert all combustion appliances to
electric in the home, there may be cases where this is not
appropriate, depending on the home’s characteristics, price
of electricity, and appliance condition.

This decision tree for electrification readiness is a tool that
will help implementors prioritize intervention measures by
sorting homes into the following intervention categories

— Full Electrification: replace all fossil fuel appliances
with electric appliances, upgrade electrical systems to
appropriately support upgrades.

— Hybrid Systems: replace some fossil fuel appliances
with electric appliances (e.g., heat pump installation
with backup gas furnace); upgrade electrical systems to
appropriately support upgrades. Hybrid systems may not
be possible for all programs.

— Electrification-Ready: perform home repairs to address
health and safety concerns and upgrade electrical
systems to ensure that the household is ready to replace
fossil fuel appliances with electric appliances.

— Standard Whole Home: perform home repairs to address
health and safety concerns; home may have.

The table below defines each intervention category in terms
of which intervention measures are included under each
based on a home's state of electrification readiness.

Weatherization Electrical
and Health and System
Safety Upgrades

Electrification

Type

Full Yes Yes
Electrification

Hybrid Yes Yes

System

Electrification- Yes Yes

Ready

Standard Whole Yes Case by case
Home

Fossil Fuel
Appliance
Replacement

Yes

Each appliance
evaluated

Each appliance
evaluated

Photo Credit: André Chung

Removal of
Heat Pump .
; Fossil Fuel
Installation .
Space Heating
Yes Yes
Case by case Case by case

GHHI developed the criteria in this tool for an example project application. Implementers are encouraged to adjust certain
parameters based on their own program-specific considerations, as definitions and specific decision trees may vary based on the
available program services as well as the needs and characteristics of the housing stock in your community.



Decision Tree for Home Electrification Upgrades

Below is an example decision tree diagram for a
Whole House + electrification program. The diagram
is presented in its entirety on this page, and following
subsections provide additional detail on each of the
guestion prompts in the decision tree.

1. What is
your fuel
type?

Electric Gas & Electric

Heat Pump

Electric
Resistance

Delivered Fuel

(propane/heating oil) (dual system)

2. Does the
efficiency, age, or
safety of the
heating system
justify
replacement?

2a. Do you
have efficient,
central AC?

2b. Does cost
modeling show
that the
electrification
project will lead
to bill savings? |

Good

Electrification
Candidate

Would fuel switching
shift heating bill
responsibility to

tenant?

Case by

Case
Consideration

Are there health or Are there safety Does the efficiency,
safety concerns code or capacity age, or safety of
associated with a concerns with the the water heater

gas stove? electrical system? justify replacement?

Hybrid Heating

System
Candidate

“Electrification

Ready”
Candidate

Standard

Whole
Home




(Question #1:

What is the household’s
heating fuel?

Delivered fuel: Households that use propane or heating oil for
their source of heating are good candidates for electrification
because the cost of electricity is lower than the cost of
delivered fuel in most U.S. markets. Programs should confirm
this for their respective markets.

Electric resistance: Households that use electric resistance
heating as their primary source of

heating are good candidates for other

electrification upgrades because they

already use a non-fossil fuel heating

source and likely have electrical systems

that can support installation of additional

appliances.

Electric heat pump: Households that use

A home's

current energy
source helps
determine its
electrification
readiness.

1. What is
your fuel
type?

an electric heat pump for space heating
and cooling are good candidates for
other electrification upgrades because
they likely have electrical systems that
can support installation of additional
appliances.

Delivered Fuel
(propane/heating oil)

Gas & Electric
(dual system)

Electric
Heat Pump

Electric
Resistance

Gas & electric (dual system):
Households that use both gas and
electric appliances may be good
candidates for installation of additional
electrification upgrades. The decision
tree lays out steps to determine if/when
additional measures may be appropriate.

Gas: Households that use gas
appliances may be good candidates
for electrification upgrades depending
on additional questions laid out in the
decision tree.

Switching from delivered fuel (propane
and fuel oi) or electric resistance heating
to a highly efficient electric heat pump
has consistent and clear cost savings for
most U.S. markets. Monthly utility cost
differences between gas heating and
electric heat pump heating will depend on
case-by-case home characteristics and
by how utility pricing and plans change
over time. Analyses of some markets
(e.g., Chicago, Maine, nationally) show
that electrification is a more affordable
option for the average home from year
one, and even more so over the lifespan
of the appliances.

Good

Electrification
Candidate

2b. Does cost
modeling show
that the
electrification
project will lead
to bill savings? |

Would fuel switching
shift heating bill
responsibility to

tenant?

>
hie

2. Does the
efficiency, age, or
safety of the
heating system
justify
replacement?

2a. Do you
have efficient,

central AC?

@

Are there health or Are there safety Does the
safety concerns code or capacity
associated with a concerns with the
gas stove? electrical system?

<

efficiency,

age, or safety of
the water heater
justify replacement?

> <

Standard

“Electrification
Ready”
Candidate

Hybrid Heating
System
Candidate

Whole
Home

Case
Consideration



https://energyfuturesgroup.com/wp-content/uploads/2022/11/Peoples-Gas-Electrification-Economics-2022-Nov.pdf
https://www.efficiencymaine.com/at-home/heating-cost-comparison/
https://www.aceee.org/press-release/2022/07/analysis-electric-heat-pumps-offer-cheapest-clean-heating-option-most-us

(Question #2:

Does the efhiciency, age,
or salety of the heating system
justity replacement?

The need for HVAC and heating systems to be replaced
depends on several considerations including the flexibility
and availability of funding. For implementors developing
electrification programs, it is important to be aware of
existing energy efficiency or other programs that already have
criteria in place for appliance (e.g., furnace) replacement.
GHHI recommends aligning appliance replacement criteria
with existing energy efficiency programs in your state, if
relevant, because local contractors are

Standardizing
replacement
criteria across

local programs
will allow more
SUCEIITE
coordination of
resources.

more likely to be already familiar with
these requirements, and it will also allow
more seamless aligning, braiding, and
coordinating of funding sources.

1. What is
your fuel
type?

As an example of criteria that
implementors may consider, the
following points can be used to decide
on heating system replacement or
prioritizing system replacement among
households.

Delivered Fuel
(propane/heating oil)

Gas & Electric
(CTEISEE)

Electric
Heat Pump

Electric
Resistance

— HVAC and heating systems that are
at least 5 years old AND 85 AFUE or
less.

— OR any of the following conditions
exist:

—  Proven cracked heat exchanger

2. Does the
efficiency, age, or
safety of the

heating system
justify
replacement?

2a. Do you
have efficient,

central AC?

— Flue gas CO levels exceed P

WAP standards that cannot be modeling show
that the

abated electrification
project will lead
to bill savings?

— COis evident in ambient air that
cannot be abated via a clean

and tune o

—  Fire hazard exists

— No operable central heating Would fuel switching
. shift heating bill
SyStem exists responsibility to

tenant?

— Life expectancy is less than 5
years

— Estimated repairs to the central
system (i.e., air handler, heat

exchanger, coils, and fan)

exceed 50% of the replacement
costs

Good

Electrification Case
Candidate Consideration

@

Are there health or Are there safety Does the efficiency,
safety concerns code or capacity age, or safety of
associated with a concerns with the the water heater

gas stove? electrical system? justify replacement?

“Electrification
Ready”
Candidate

Whole
Home

> <

Standard




o
QQuestion #2a: .-

Does the household have efficient health, safety,
central air conditioning?

or efficiency
reasons to
replace other
heating system in good condition, the implementors appliances with

For households that currently have a gas or dual fuel

may consider other major appliances and systems
as potential candidates for electrification and/or
upgrades. Potential upgrades include:

electric?

— Gas stove replacement with electric stove or
induction stove

— Electrical panel, wiring upgrades, or other
electrical system upgrades

—  Fossil fuel water heater

replacement with heat pump 1. What is
your fuel
type?

water heater or electric water
heater

— Fossil fuel clothes dryer
replacement with electric
clothes dryer or heat pump Delivered Fuel Electric Electric
clothes dryer (heat pump FropmeResach SR S
option may only be a choice
for homes that do not have a
good ventilation option). An
HVAC expert should advise on

Gas & Electric
(CTEISEE)

ventilation options. 2. Does the
. efficiency, age, or
— Other health and safety repairs; | Safety of the
) eating system
consider targeted health needs justify
. replacement?
of residents (e.g., asthma
triggers, fall risks) 2a. Do you

have efficient,
central AC?

2b. Does cost
modeling show
that the
electrification
project will lead
to bill savings?

<

Would fuel switching
shift heating bill
responsibility to
tenant?
v |
Good Case by Hybrid Heating “Electrification Standard
Electrification Case System Ready” Whole

Candidate Consideration Candidate Candidate Home




(Question #2b:

Does cost modeling show
that the electrification project
will lead to bill saving?

For households that are currently using natural gas or
a dual fuel heating system, it may be helpful to conduct
some level of modeling to estimate utility bill impacts

if a household switches from fossil fuel to electric
appliance(s). Program implementors may want to
determine their overall approach to utility bill impacts.
Below are program considerations for implementors:

— Programs should consider the guiding principle
that interventions shall not result
in increased utility bills under any 1. What is
circumstances. Alternatively, a your fuel
potential increase in utility bills may type?
be permissible with understanding

Assess

the cost
effectiveness of
electrification
before moving
forward.

and agreement from the program

participant.

Delivered Fuel Electric Electric Gas &

(propane/heating oil) Resistance Heat Pump
—  For households living in rental
properties, determine how changes
in utility bill costs may be handled
between tenant and landlord. For
example, if the landlord is benefiting

(CTEISEE)

Electric

from electrification upgrades, will 2. Does the
. - . efficiency, age, or

the landlord also share in utility bill safety of the

H B heating system

increases with the tenant? justify

replacement?

—  Situations where modeling does
not provide a confident estimate of
utility bill savings will require case-
by-case decision making by program
implementors in collaboration with

2a. Do you
have efficient,

central AC?

b.
the property owner/tenants. modeling show J
that the

electrification
project will lead
to bill savings?

Hybrid Heating
Electrification Case System
Candidate Consideration Candidate

efficiency,

Are there health or Are there safety Does the
safety concerns code or capacity age, or safety of
associated with a concerns with the the water heater
gas stove? electrical system? justify replacement?

> <

“Electrification Standard
Ready” Whole
Candidate Home
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This document provides an example form for residential
electrification readiness assessment (ERA). This
assessment is meant to be performed in addition to a
comprehensive assessment for health and safety hazards

The ERA can also be performed in conjunction with an
energy audit for weatherization upgrades. An editable
version of this electrification readiness assessment is
available for download separately as an Excel form. The
framework for this assessment is adapted from a specific
GHHI electrification readiness project, and it is therefore
likely that implementors will need to make their own
adjustments to suit their project and program needs.

In addition, more information on appliance electrification
decisions is provided for space heating and cooling systems/
HVAC, water heaters, stove/oven, and clothes dryers. These
sections are intended to provide general information for

ELECTRIFICATION
READINESS
ASSESSMENT

implementors looking to develop appliance replacement
criteria, as well as understand the considerations for different
types of appliance replacement. As with the assessment
form, these appliance replacement criteria will vary from
program to program, and it is highly recommended to
understand the requirements of local and state energy
efficiency programs, to ensure that criteria are aligned.

The information collected through the assessment questions
below is needed to determine:

— Home repairs or upgrades that are needed as a
prerequisite for electrification upgrades;

— Types of electrification upgrades that may be suitable for
the home;

— Changes in household utility usage based on modeling.




Table 1: Electrification Readiness Assessment Categories and Questions

Category Assessment Question

HVAC Can a blower door test be performed in this home? (Free from mold, asbestos, fecal matter, standing water)
What is the home's leakage rate as measured by the blower door test?
Indicate location of window units
Are the window units or central air in good repair?
Type of cooling system?

Make of AC?

Model number of AC?

Serial number of AC?

Type of heat distribution system?

What is the primary heating system fuel source?

Is there a secondary heating system?

First System Location: System age in years?

Location of heating system

Heating system size (in BTUs)

Heating system last service date

Heating system output (BTUh)

Heating system input (BTUh)

Heating system efficiency (percent)

General condition of heating system?

General condition of the boiler?

Age of boiler

Are space heater(s) present?

How many space heaters are present?

What is wattage of space heaters?

Do the space heaters work properly?

What type of space heater? Natural gas Electric Other
Do heating and cooling appliances Energy Star ratings?
What is the typical day heating setpoint? (degrees F)
What is the typical night heating setpoint? (degrees F)
What is the typical day cooling setpoint? (degrees F)
What is the typical night cooling setpoint? (degrees F)
Does the occupant adjust setpoints to reduce their utility bill?

How often does the occupant adjust setpoints to reduce their utility bill?



Category Assessment Question

Water Heater What is the water heater fuel source?
Does the water heater work properly?
What is the make of the water heater?
What is the model?
What is the serial number?
Energy Star rating?

Stove/Oven Does the home have a functioning stove/oven?

What fuel type does the stove/oven use?
Is there functioning exhaust fan with food installed above the stove?
What is the make of the stove/oven?
What is the model? (if known)
What is the serial number? (if known)
Energy Star rating?

Clothes Dryer Does this home have a clothes dryer?
Does the clothes dryer work properly?
Where is the clothes dryer located?
What is the make of the clothes dryer?
What is the model number? (if obstructed — NA)
Is the dryer vented to the outside?
Type of dryer vent ductwork
What is the clothes dryer's fuel source?
Energy Star rating?

Electrical What is main panel amperage capacity?
How many spare breaker spots are available in the main electrical panel?
Describe and indicate where other electrical hazard in the house
Dishwasher Does this home have a dishwasher?

Does the dishwasher work properly?
What is the make of the dishwasher?
What is the model number? (if obstructed — NA)
What is the serial number? (if obstructed — NA)

Energy Star rating?



Category Assessment Question

Attic /Roof Are there air ducts in the attic?
What condition are the air ducts in?
Is ductwork insulated?
Is attic vented? What type?
Is there insulation in attic?
What type of insulation is in the attic?
How much insulation is in the attic? (inches)
What is R value of insulation in attic?
Clothes Washer Does the home have a clothes washing machine?
Does the clothes washing machine work properly?
Energy Star rating?
Condition If the roof is shaded, what orientations of the roof are shaded?
What is Google Sunroof score?
How many floors does the home have? (basement does not count as a floor)
Home Details Is the house rectangular?
If no, describe the shape of the house footprint
Total square footage of conditioned space
What is the square footage of the basement? (if conditioned)
What is the square footage of the first floor?
What is the square footage of the second floor? (if applicable)
What is the square footage of the third floor? (if applicable)
What is the square footage of the fourth floor? (if applicable)
Refrigerator Are there multiple refrigerators?
What is/are the location(s) of the additional refrigerators? (excluding the primary refrigerator in the kitchen)
Do the additional refrigerators work properly?
What is the make of the additional refrigerator?
What is the model of the additional refrigerator?
Is there a standalone freezer?
Where is the standalone freezer located?
Does the standalone freezer work properly?

Energy Star rating?



Category Assessment Question

Window Type of windows?
Deduce window U value (if possible)
Thermostat Type of thermostat?
Thermostat location?
What are the thermostat seasonal setpoints?
Wall/Crawlspace/ Is there any insulation in the walls?
Basement
What kind of insulation is in the walls?
What is the R-value of the wall insulation?
Is there any insulation in the crawlspace?
Type of insulation in crawlspace?

General condition of insulation in crawlspace?

Insulation amount in crawlspace?

R-Value of insulation in crawlspace?




HVAC: Appliance Replacement Overview

Based on the sample decision tree, homes with delivered
fuel or electric resistance heating may be good candidates
for heat pumps, while gas heating systems may or may
not be strong candidates for upgrades, depending on the
factors within the home. For any HVAC or heating system
replacement, energy and cost modeling will be a necessary
consideration before making a final decision.

GHHI recommends aligning HVAC replacement criteria with

existing energy efficiency programs in your state, if applicable,

because local contractors are more likely to be already
familiar with these requirements, and it will also allow more
seamless aligning, braiding, and coordinating of funding
sources.

Setting a Strong Foundation

Sample Criteria for HVAC Upgrade

— HVAC and heating systems that are at least 5 years old
AND 85 AFUE or less.

— OR any of the following conditions exist: Proven cracked
heat exchanger

—  Flue gas CO levels exceed WAP standards that can
not be abated (measured by an energy auditor)

— COis evident in ambient air that cannot be abated
via a clean and tune (certified HVAC contractor
should conduct clean and tune)

—  Fire hazard exists
—  No operable central heating system exists
— Life expectancy is less than 5 years

—  Estimated repairs to the central system (i.e., air
handler, heat exchanger, coils, and fan) >50% of the
replacement costs

Replacement IRA
Considerations

Equipment
Type Cap

Air Source Central heat pump that blows air

Heat Pump through home duct work. More

Central Ducted Simple replacement for homes with
existing duct work. Typically the least  $8,000
expensive system up front, unless
duct work or other expenses are

needed.
Air Source Wall-mounted with multiple units as
Heat Pump part of the same system, minisplits
Ductless are typically the most efficient option
Minisplits because different units can create

different heating and cooling zones.

More simple replacement for homes  $g 000
with no duct work, and/or multiple

clearly defined heating and cooling

Zones.

Rebate

Water Heater: Appliance Replacement
Overview

Heat pump water heaters are especially practical in single-
family units. In multifamily units with central water heating,

additional planning may be necessary to meet larger capacity
needs.

Full electrification will require gas water heater replacement.
For other scenarios, criteria for water heater replacement will
be based on the efficiency, age and safety of the equipment.

Existing water heaters will be defined as inefficient or at end
of life in the following cases:

— Gas heater operating below 85% efficiency.

—  Electric water heater greater than 8 years of age.

—  Water heaters of any type that are leaking, rusted or
have faulty elements may be replaced. The leak must be
coming from the tank, not the pipes and cannot be
repaired.

Replacement [37.
Equipment Considerations Rebate
Type Cap

Heat pump water heaters are the
most efficient electric water heaters.
They also help dehumidify their
surroundings which can be beneficial
if situated in basements, and reduces
cooling needs in the summer (though  $1,750
causes drier air in the winter). Heat
pump water heaters operate best at
temperatures at or above 40F and
require at least 1,000 cubic feet of air
space for installation.

Heat Pump
Water Heater

Electric Water  Standard electric water heaters

Heater are less efficient than heat pumps,
but may be a better choice for n/a
homes with space or temperature
constraints.




Stove/Oven: Appliance Replacement
Overview

Gas stoves can be replaced by electric induction stoves,
which offer top performance and improve indoor air quality
by eliminating pollutants associated with the combustion of
natural gas. Electric induction stoves typically offer higher
performance than gas stoves, are easy to clean, and release
no emissions from generating heat. Typically, they are more
expensive, and may require the programs to provide residents
with new pots and pans.

The health benefits of stove electrification should make it

a high priority for programs serving high-risk households.

An estimated 13% of childhood asthma cases in the US are
attributable to gas stove use. When in use, gas stoves have
been measured to release levels of NOx that would exceed
outdoor air quality standards. Studies have found that gas
stoves release dangerous levels of benzene, a cancer-causing
chemical. Even when stoves are not in use, researchers have
found that they leak harmful pollutants like NOx and CO.

While the definition of high-risk households may vary based on
the needs of your community, the following criteria can be a
starting point:

— Resident who has asthma or COPD.
— Resident children under 12 years of age.

— Residents over 65 years of age.

Replacing gas stoves with electric resistance stoves is also an
option for residents concerned with electric induction because
of cooking equipment, stove maintenance, or technology
familiarity concerns. It is also important for programs to
properly install an above-the-stove exhaust fan with a hood.
Cooking on an electric stove will still release moisture and
cooking byproducts such as formaldehyde, polycyclic aromatic
hydrocarbons, acrolein, and particulate matter, all considered
toxic to humans and respiratory system irritants.

Replacement

Equipment Considerations

Type

Induction
Stove

Induction stoves are higher

performance than standard electric

stoves. Installing an induction stove

may also require purchase of new $840
cookware. It will also require a

dedicated electrical wire and 40-amp

breaker.

Standard electric stoves are lower
performance than induction, but

still offer indoor air quality benefits

compared to gas stoves. Installing a $840
standard electric stove will incur the

same electrical needs as an induction

Standard
Electric Stove

stove.
Range Hood Improves indoor air quality, as even
/ Kitchen cooking on electric stoves releases
et byproducts that can pose health n/a
Ventilation

harms for residents. Costs vary
home-to-home.

Clothes Dryer: Appliance Replacement
Overview

Gas dryers can be replaced by heat pump or standard electric
dryers. Based on GHHI's implementation work to date, the
added efficiency of heat pump dryers may not justify the
equipment cost increases compared to standard electric.
However, heat pump dryers may be the best fit for homes
with limited ventilation options. In those cases, replacing an
unvented standard electric dryer (or poorly vented gas dryer)
with a heat pump dryer may be the best option.

For homes receiving full electrification upgrades, gas dryer
replacement will be required. For other scenarios, dryer
replacement will be based primarily on safety. Sample criteria
for replacing a gas clothes dryer includes:

— If a gas dryer cannot be safely vented or otherwise
presents a fire risk

— Ifagasdryeris at least 10 years old and the costs of
improving venting are at least half of the costs of a new
dryer

Replacement IRA
Equipment Considerations Rebate
Type Cap

Electric Standard electric dryer to replace

Clothes Dryer  9as clothes dryer. More likely to be
cost-effective compared to heat pump  n/a

(S ET) clothes dryers. Will require a dedicated
electrical wire and 40-amp breaker.

Heat Pump More costly than standard electric

Clothes Dryer clothes dryer, but may be appropriate

option for homes with limited ventilation ~ $840
options. Will require a dedicated
electrical wire and 40-amp breaker.
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Effective community engagement is critical for the
success and equitable impact of Whole House +
Electrification Programs. Although this Playbook outlines
key services and measures to be offered by a Whole
House + Electrification Program, ultimately the design

and delivery of programs will differ based on the needs of
the community. Whole House + Electrification Programs
should center the communities they serve, and thus
communities must be engaged early, often, and effectively
by program managers and implementers. Based on its own
community engagement work in Baltimore, including the
development of an Electrification Community Advisory
Board in East Baltimore, GHHI has developed the following
list of principles to help implementers succeed in their
own community engagement. Please also explore the
resources provided in the appendix to gain additional
perspectives and resources about effective community
engagement.

1.

Engage with Communities in Their Existing Spaces:
While hosting dedicated events is valuable, implementers
can often reach a broader audience by engaging with
communities in spaces where they already gather.

This may include classrooms, community association
meetings, Back-to-School events, health fairs, and
professional development trainings for healthcare
workers. By offering relevant information and resources,
program managers will find receptive audiences
interested in learning about program offerings.
Collaborating with municipal planning departments

and local elected officials can help identify suitable
community engagement venues.

Collaborate with Existing Community Stakeholders:
Program managers should identify and connect with
individuals and organizations already engaged in work
related to electrification and home repair. Mapping the
local, state-level, and regional ecosystems of service
providers can facilitate the identification of potential
partners and foster valuable collaborations. At a
minimum, this outreach ensures that stakeholders are
aware of the program and avoids any perception of being
overlooked.

Prioritize Two-Way Communication: When engaging
with community members or groups, implementers
should prioritize two-way communication. This means
not only sharing information about programs but also
actively listening to and incorporating community
feedback. This can be achieved through dedicated
Q&A sessions, allocating agenda space for community
partners to share their work, or employing other
interactive engagement strategies.

Maintain Transparency: Community members may
have past experiences with programs that overpromised
and underdelivered. To build trust, program managers
should be transparent about program operations,
including potential challenges, eligibility requirements,
timelines, and potential barriers to service delivery.
Acknowledging limitations fosters trust and ensures
realistic expectations.

11.

12.

Focus on Positive Messaging: When communicating
about home energy issues, studies indicate that

positive messaging is more effective than fear-based
approaches. For instance, framing messages around
“saving money” rather than “avoiding the gas death spiral,
“lowering asthma risk” rather than “the dangers of gas,’
and “fighting climate change” rather than “impending
climate catastrophe” is likely to resonate more with the
target audience.

»

Appeal to Household Concerns: While some individuals
are motivated by contributing to decarbonization efforts,
many are primarily driven by personal concerns such

as health and financial well-being. Messaging should
emphasize the direct benefits of program participation to
individuals and families, such as cost savings, improved
health outcomes, and enhanced home comfort.

Approach Community Engagement with Humility and
Curiosity: Implementers should approach community
engagement with humility and a genuine desire to learn.
Avoid making assumptions about community knowledge,
assets, or priorities. A respectful and collaborative approach
fosters trust and facilitates meaningful engagement.

Use Clear and Accessible Language: Communication
materials and presentations should avoid the use

of acronyms, jargon, and technical terminology. Key
concepts should be explained in clear, accessible
language that is easily understood by a diverse audience.

Value Community Time and Expertise: Implementers
should demonstrate respect for community members’
time and expertise. This can include providing meals for
evening meetings, offering compensation for ongoing
participation, and recognizing the valuable contributions
of community partners.

. Maintain Professionalism in the Face of Challenges:

Conflict may arise during community engagement
efforts. Implementers should strive to remain
professional and avoid defensiveness. Acknowledging
valid concerns, apologizing for perceived harms, and
focusing on constructive solutions are essential for
maintaining positive relationships.

Ensure Language Access: Immigrant communities often
express a strong interest in and need for programs that
support healthy and safe housing. Implementers should
identify the languages spoken within the communities
they serve and provide translation and interpretation
services as needed. Recruiting community ambassadors
who reflect the linguistic diversity of the target population
can further enhance communication and engagement
efforts.

Invest Time in Building Trust: Building trust with
communities is an ongoing process that requires
sustained effort. Implementers should consistently
demonstrate their commitment to the community by
actively participating in community events, responding
to questions and concerns, and following through on
commitments. This consistent engagement fosters trust
and builds a positive reputation within the community.



13. Establish Professional Boundaries: While community Further Resources
engagement requires building relationships,
implementers should maintain appropriate professional https://r2e2playbook.org/
boundaries. It is essential to recognize that not all
community needs can be met by the program, and
program managers should be prepared to communicate
limitations clearly and respectfully.

https://movementstrategy.org/wp-content/
uploads/2021/08/The-Spectrum-of-Community-
Engagement-to-Ownership.pdf

https://climatejusticealliance.org/jemez-principles/

14. Practice Self-Awareness: Implementers should be
mindful of their own positionality and how it may https://www.changelabsolutions.org/product/supporting-
influence their interactions with community members. equitable-community-engagement
Factors such as race, economic status, education,
and professional background can shape perceptions
and worldviews. Self-awareness helps to avoid
insensitive blunders and promotes culturally responsive
engagement.

15. Embrace Authenticity: Authenticity is crucial for building
trust and fostering genuine connections with community
members. Implementers should embrace their own
unique perspectives and experiences while remaining
respectful of the diversity within the community.
Focusing on shared goals and common interests
strengthens community relationships and promotes
collaborative action.

oested Methods of Community Fngagement

- Engage with Established Community Groups: Program implementers
L A should proactively seek opportunities to present at regularly scheduled

UU HU meetings of community organizations, such as neighborhood
associations and local affinity groups. These presentations should

concisely convey the program's mission and services, emphasize the
Q-) Q implementers’ interest in community collaboration, and provide clear
U

1

avenues for follow-up and further engagement.

Maintain Ongoing Communication and Seek Collaborative
Opportunities: Implementers should maintain consistent
communication with established community contacts, providing
regular updates on program activities and progress. They should also
actively seek opportunities to participate in community events, offering
informational tables, presentations, or interactive activities to further
engage residents and promote program services.

Partner with Educational Institutions: Collaborating with local K-12
schools and universities can provide valuable opportunities for
community engagement and outreach. Implementers can offer to
deliver presentations to relevant classes, tailoring content to different
age groups and fostering interactive discussions with students. These
presentations can raise awareness of program offerings while also
providing educational value to the students.



https://r2e2playbook.org/
https://movementstrategy.org/wp-content/uploads/2021/08/The-Spectrum-of-Community-Engagement-to-Ownership.pdf
https://movementstrategy.org/wp-content/uploads/2021/08/The-Spectrum-of-Community-Engagement-to-Ownership.pdf
https://movementstrategy.org/wp-content/uploads/2021/08/The-Spectrum-of-Community-Engagement-to-Ownership.pdf
https://climatejusticealliance.org/jemez-principles/
https://www.changelabsolutions.org/product/supporting-equitable-community-engagement
https://www.changelabsolutions.org/product/supporting-equitable-community-engagement
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The following list of best practices is intended for
implementers who hope to be successful in identifying
and bringing eligible participants into Whole House +
Electrification programs. These best practices are informed
by the Green & Healthy Homes Initiative’s (GHHI) expertise
in healthy housing and draw upon lessons learned from
home repair programs administered in cities across the
country. By implementing these best practices, CBOs

and local governments can effectively leverage referral
partnerships to maximize the reach and impact of their
low-income home electrification programs, ultimately
improving the health, safety, and well-being of residents
and communities.

Best Practices for Referrals & Partnerships in
Whole House + Electrification Programs

1. Establish a Single Intake Portal: Creating a centralized
‘one-stop shop” for potential program participants helps
streamline the intake process
for both residents and service
providers. GHHI recommends
a single intake portal as a “‘no
wrong door” approach for
community members, who might
be drawn to your program for
one particular need or service,
but can learn about and benefit
from a comprehensive range of
services.

Creating a centralized
“one-stop shop” for
potential program

participants helps
streamline the intake
process for both residents
and service providers.

2. Develop Referral Partnerships with Community-Based
& Health Care Organizations: Partnering with local
organizations and health care entities can help spread
your program's reach to residents most in need.

Healthcare Providers: Housing is a key social
determinant of health, and residents face greater
risks of asthma, lead poisoning, falls, and more,
depending on their health conditions and housing
quality. Developing referral partnerships with
hospitals, clinics, and community health centers can
help identify residents in the community with health
conditions that are exacerbated by poor housing
conditions. Healthcare providers can refer patients
with potential housing-related health conditions to
your program to determine eligibility and access
services. Partnerships with healthcare providers may
also present opportunities to share data or evaluate
patients’ health outcomes before and after program
participation.

Health Insurance Plans: Partnerships with health
plans can help to screen and identify residents
with potential health-related social needs that are
vulnerable to hazards in the home due to health
conditions (CVD, asthma, COPD). Health plans can
screen for vulnerable patients to refer to a whole
house program efficiently at scale through compiling
lists of any plan members who meet the eligibility
criteria. For example, a health plan could refer

all members with severe asthma to be assessed
for program eligibility and home asthma triggers,

and eligible patients could be matched with other
appropriate services in your program. Health plans
also can track members’ claims data to evaluate
potential changes in outcomes related to healthcare
utilization and costs attributable to program
participation.

Social Service Agencies: Local social service
organizations, including senior centers and
community health centers, can also be vital hubs for
residents who may be eligible for home upgrades,
and can be partnered with both to promote general
education as well as to receive direct referrals.

Community-Based Organizations: Your community

is likely home to other trusted CBOs with strong
records of serving low-income communities and
communities of color. Establishing relationships with
these organizations may not only help in identifying
eligible referrals, it is a crucial way to build trust

and relationships with historically marginalized
communities.

Conduct Targeted Outreach and Education: Develop
culturally and linguistically appropriate outreach
materials and conduct targeted outreach to communities
most likely to benefit from the program. This may include
door-to-door canvassing, social media campaigns,
community events, and partnerships with local media
outlets.

Educate Residents about the Benefits of Electrification:
Clearly communicate the health, safety, and financial
benefits of home electrification and hazard remediation.
Emphasize the potential for improved indoor air quality,
reduced energy costs, and increased comfort.

Train Staff on Program Eligibility and Referral
Processes: Ensure that all staff members involved in the
program are well-versed in eligibility criteria, application
procedures, and referral pathways. This will help facilitate
a smooth and efficient process for residents.

Establish a Single Intake Portal

3

Develop Referral Partnerships
with Community-Based & Health
Care Organizations

The
"No Wrong Door"
approach

-
%

Develop a Clear Referral Process: Establish a clear and
efficient referral process between partner organizations
and the program. This may include standardized referral
forms, regular communication channels, and shared

data tracking systems. It is important to have standard
procedures set in place to ensure that the handoff
between organizations is smooth and that the experience
for residents does not suffer from communication
issues.



Track and Evaluate Referral Sources: Monitor the
effectiveness of different referral sources to identify the
most successful partnerships and outreach strategies.
This information can be used to refine outreach efforts
and allocate resources effectively.

Provide Ongoing Communication and Support to
Partners: Maintain regular communication with partner
organizations to share program updates, address any
challenges, and strengthen collaboration.

L)
{m \5.
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Build Trust and Transparency: Foster trust with
residents and partner organizations by being transparent
about program goals, eligibility criteria, and the
application process. In particular, ensure that residents
are educated on what services your program does and
does not cover up front, so that they are not surprised if
a service they had hoped for is not offered. Address any
concerns or questions openly and honestly.

Consider Waitlist Flexibility for Braiding Resources:
Programs that are oversubscribed often maintain
waitlists in which clients are served on a first-come-first-
served basis. If a waitlist does exist for your program,
GHHI recommends including some level of flexibility that
allows “just in time” referrals to be accepted in parallel
with waitlisted clients. With this flexibility, program
managers can more easily braid external resources for
clients even if they may be farther down the waitlist.
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Whole House + Electrification Program implementers will Efficiency and Home Electrification and Appliance Rebates,

likely need to align and braid funding sources to cover although there are restrictions on using multiple federal grant
the wide range of health and safety repairs and energy sources for the same measure, there is the possibility of
system upgrades needed to retrofit climate resilient stacking rebates with tax credits. For example, a homeowner
homes in low income and disadvantaged communities. could first apply a rebate to reduce the upfront cost of a heat
This brief gives an overview of federal, state, local, and pump, and then claim a tax credit for the remaining cost,
other funding sources that implementers should be further lowering the out-of-pocket expense. Flgure 1 below
aware of while developing program funding strategies. shows a range of Whole House + Electrification measures
Given that the funding landscape will differ based on an and example funding sources.

implementer's community, this brief focuses in particular
on federal funding (with several state examples), including
the billions of dollars of federal funding made available
through the Inflation Reduction Act and the Bipartisan
Infrastructure Law, such as the Home Efficiency Rebates
and Home Electrification and Appliance Rebates, the
Climate Pollution Reduction Grants, and much more. GHHI
is a technical assistance provider to local governments
and CBOs around the country for aligning and braiding
funds for healthy housing programs.

Aligning
By strategically aligning
funds, implementers can =
e g Program context, aligning
max!mlze the impact means working with resources
QEVEELER LA of different programs and/
EL UG EOGRE BN TR or agencies to ensure that all
E [ E TGRS G can serve common ends. By
more accessible and strategically aligning funds,

. implementors can maximize the
affordable for a wider [k 4
impact of available resources,

range of residents. making energy efficiency and
electrification projects more
accessible and affordable for a wider range of residents. This
is especially applicable from an equity standpoint; the most
disadvantaged communities who stand to benefit the most
from energy upgrades will have a broad set of housing quality
needs that cannot be addressed by any single program.

In a Whole House + Electrification

To successfully align funds from various programs, it's
essential to carefully review the eligibility criteria and
restrictions for each funding source to ensure they can

be combined appropriately. Effective coordination and
collaboration among various agencies and organizations is
also crucial, as is simplifying and streamlining the application
and disbursement processes for different funding sources to
make it easier for residents to access and utilize them.

Braiding

Braiding refers to the process of combining multiple funding
sources to finance different components of a comprehensive
home upgrade project. For instance, the Home Efficiency
Rebates could be used to fund insulation and air sealing
upgrades, while the Home Electrification and Appliance
Rebates could cover the cost of a new heat pump. For

most programs, braiding funds is essential for the Whole
House approach, since different measures will be eligible to
be funded by a range of distinct sources. A list of funding
sources for Whole House measures appears later in this
document. Braiding funds is enabled by the tracing of specific
funding sources and by following the eligibility requirements
of each specific funding source. In the case of the Home

Photo Credit: Brian O’'Doherty




Figure 1:
Example Funding Sources

General Structural Repairs Efficiency & Electrification

1 HUD Healthy Homes Production Grants 1. 25D Tax Credit 1 HUD Healthy Homes Production Grants
2. HUDCDBG 2. Solar For All Program 2. HUDCDBG
3. HUDCPF 3. State Solar Incentives + Funding 3. HUDCPF
4 State Home Repair Funding 4.  DOE Home Energy Rebates
5.  ARPA 5 DOE WAP
6. ARPA
7 State Energy Efficiency Programs

Fall and Injury Prevention Lead Hazard Control Asthma Triggers + Mold/Moisture

1. HUD Healthy Homes Production Grants
2. HUD CDBG 1. HUD Lead Hazard Control Grants 1. HUD Healthy Homes Production Grants
3. HUD CPF 2. HUD Healthy Homes Production 2. HUDCDBG
4. ARPA 3. Grants 3.  HUDCPF
5.  State Medicaid Funding 4. HUDCDBG 4. ARPA
5. ARPA 5.  State Asthma Programs
6.  State Lead Hazard Control Funding 6.  State Medicaid Funding: Managed Care
7.  State Medicaid Funding Provisions, CHIP
7. Health Services Initiatives, 1115

Demonstration Waivers

GHHI can provide technical assistance to implementers
looking to align and braid funding sources for Whole House +
Electrification Programs



Implementers should be aware of the DOE Home Energy
Rebates, which can offer funding support for home energy
efficiency and appliance electrification upgrades. Rebates
are handled on a state-by-state basis, and each state’s rebate
application and implementation is listed on this DOE Tracker.
A full list of eligible appliances and home upgrades can be
found on the DOE's website.

Table 1: Federal Rebates and 'Tax Credits for Whole House + Electrification Measures

Eligibility for Rebates

Equipment/Measure Type Home Home Tax Credits
Electrification and OR Efficiency
Appliance Rebate Rebate

Caps Eligibility

@ E Heat pump (heating/cooling) Up to $8,000 X
"
30% of cost up to $2,000

- Heat pump water heater Up to $1,750 X

e @ . .
O O Electric induction stove/ Up to $840 X
@_@ cooktop/oven
w O
@ Heat pump clothes dryer Up to $840 X
AI - 0,
= Electric Panel Upgrades Up to $4,000 X 30% of cost up to $600
L Electric Wiring Up to $2,500 X
______J
]
< Weatherization
~|l- 30% of cost b
~ll=]| (ventilation, Insulation, Air $1,600 X © Coriegfﬁ]%y—i
= Sealing, Duct Sealing) -

Total Maximum Rebate Amount
(Rebates may not be combined for same

measure) Up to $14,000 Up to $8,000

In addition to federal rebates and tax credits, there are a host
of federal, state, local, and other funding sources for Whole
House + Electrification Measures. Table 2 provides examples
of funding sources sorted by measure type. State examples
are sourced from Maryland, New Jersey, Pennsylvania, and
California, to give examples of resources across the country.


https://www.energy.gov/save/rebates
https://www.energy.gov/save/home-upgrades
https://www.energy.gov/policy/articles/making-our-homes-more-efficient-clean-energy-tax-credits-consumers
https://www.energy.gov/policy/articles/making-our-homes-more-efficient-clean-energy-tax-credits-consumers

Table 2

: Whole House + Electrification Funding Measures & Potential Funding Sources

Appliances and Services Example Funding Sources (state examples from MD, NJ, CA, and PA)

Electrification

Air source heat pumps

Federal: Inflation Reduction Act (IRA) Home Electrification and Appliance Rebates,
DOE Weatherization Assistance Program (WAP) with DOE approval, EPA Climate
Pollution Reduction Grants

State: EMPOWER Maryland, TECH Clean California, HVAC Instant Rebates Program
(NJ PSE&G), Heating & Cooling Rebates (PA PECO)

Heat pump water heater

Federal: IRA Home Electrification and Appliance Rebates, DOE WAP with DOE
approval, EPA Climate Pollution Reduction Grants

State: EMPOWER Maryland, TECH Clean California, Heat Pump Water Heater
Rebate (PSE&G), Heat Pump & Solar Water Heater Rebate (PA First Energy)

Induction stove/oven

Federal: IRA Home Electrification and Appliance Rebates, DOE WAP with DOE
approval, EPA Climate Pollution Reduction Grants

State: EMPOWER Maryland, BayREN Induction Cooktop Rebate (CA)

Energy Star appliances
(refrigerator, washer, dryer,
dishwasher)

Federal: DOE Home Efficiency Rebates, DOE WAR, EPA Climate Pollution Reduction
Grants

State examples: EMPOWER Maryland, State Energy Program (SEP)

Lead hazard control

Residential Clean Energy Tax Credit (25D), EPA Climate Pollution Reduction Grants,
EPA Solar For All

Health and Safety Repairs

Federal: HUD Lead Hazard Control Grants, Healthy Homes Production Grants

State: DHCD Office of Single Family Housing Special Loans Program (MD), County/
Regional Lead Hazard Control Programs (CA)

Asthma trigger remediation

Federal: HUD Healthy Homes Production Grants

State: Medicaid Managed Care Provisions, CHIP Health Services Initiatives,
Medicaid 1115 Demonstration Waivers, Health Plan Vendor Contract (CA, MD)

Mold or moisture removal

Federal: HUD Healthy Homes Production Grants
State: DHCD Office of Single Family Housing Special Loans Program, Medicaid
Managed Care Provisions, CHIP HSIs

Integrated pest management

Federal: HUD Healthy Homes Production Grants

Roof repairs & other structural
issues

Fall prevention

Aging in place modifications

Federal: HUD CDBG, Healthy Homes Production Grants, DOE WAP

State: DHCD Office of Single Family Housing Special Loans Program (MD), Whole-
Home Repairs Program (PA)

FState: Medicaid 1115 Demonstration Waivers

Federal: HUD Healthy Homes Production Grants
State: Medicaid Managed Care Provisions, CHIP HSIs, Medicaid 1115
Demonstration Waivers



Weatherization

Federal: IRA Home Efficiency Rebates, DOE WAP, LIHEAP (up to 15% or 25% with
waiver)

State: EMPOWER Maryland, SEIF

Weatherization measures
(insulation, air sealing, etc.)

Federal: Energy Efficient Home Improvement Tax Credit (25C)
State: EMPOWER Maryland, Utility home energy assessments (NJ, PA, CA)

Energy audits

Federal: IRA Home Electrification and Appliance Rebates, 25C Tax Credit, DOE WAP

A S I T CT R B8 State: EMPOWER Maryland, Utility incentive programs (CA)

If you would like to learn more about any relevant federal,
state, or other funding source for your Whole House +
Electrification Program, additional information is provided

Solar For All funding included enabling upgrades in their
funding requests, such as for roof repairs and health and
safety improvements.

below. GHHI provides technical assistance to implementers
in identifying and strategizing for the aligning and braiding of
funds for your Whole House + Electrification Program.

Overview of Federal Funding Sources (selection)

The Department of Energy (DOE) Home Electrification
Rebate Program (HEER) provides rebates for
electrification projects, including replacing gas
appliances with electric alternatives. View the DOE
tracker to see the status of rebate applications and funds
in your state: https://www.energy.gov/save/rebates

The DOE Home Efficiency Rebate Program (HOMES)
offers rebates for whole-home energy retrofits that
achieve significant energy savings, potentially freeing up
funds for health and safety repairs. View the DOE tracker
to see the status of rebate applications and funds in your
state: https:/www.energy.gov/save/rebates

The Weatherization Assistance Program (WAP) provides
grants for energy efficiency upgrades in low-income
homes. For more information on braiding WAP funding
with HEAR rebates, please review this DOE guidance:
https://www.energy.gov/sites/default/files/2024-01/
WAP%20and%20Rebates%20Getting%20Started.pdf

The Department of Health and Human Services (HHS)
Low Income Home Energy Assistance Program (LIHEAP)
can use a portion of its funds for weatherization and
energy-related home repairs.

The Department of Housing and Urban Development
(HUD) offers various grants, including Community
Development Block Grants (CDBG) and Lead Hazard
Control Grants, which can be used for housing
rehabilitation and addressing health and safety hazards.

The Environmental Protection Agency’s (EPA)
Greenhouse Gas Reduction Fund includes several grant
programs that could support electrification and energy
efficiency projects in disadvantaged communities,
including the National Clean Investment Fund (NCIF),
Clean Communities Investment Accelerator (CCIA), and
Solar For All programs. Most states that applied for

EPA Community Change Grants offers up to $2 billion
in grants for place-based, community-driven initiatives,
which could include whole house + electrification
measures, depending on the application submitted by
stakeholders in your community

EPA Climate Pollution Reduction Grants (CPRG) offer
up to $4.6 hillion in competitive implementation grants,
where states and regions may apply for funding for a
range of emissions reductions strategies. Residential
electrification may be included in state CPRG funding,
depending on the application submitted by the state.

Federal tax incentives are also available, such as the
Energy Efficient Home Improvement Tax Credit (25C)
and the Residential Clean Energy Tax Credit (25D); these
tax credits can be stacked with rebates, if residents have
sufficient tax appetite and follow appropriate guidance.

State + Local Funding Sources

Many states have energy efficiency programs, often
funded by ratepayers, that could potentially dedicate a
portion of funds towards whole-home retrofits, including
electrification, for low-income residents.

States participating in cap-and-trade program may have
access to funds raised by these programs that can be
used for energy efficiency and potentially electrification
projects in low- and moderate-income households.

State green banks can provide funding for projects that
reduce greenhouse gas emissions, including those
related to electrification and energy efficiency.

State agencies may have the authority to issue
sustainability-focused bonds which could include whole-
home retrofits and electrification.

Local Government Funds may be available for whole
home and electrification programs, potentially including
those from CDBG grants or other local initiatives focused
on housing and community development.

Utility Incentive Programs may offer rebates or incentives


https://www.energy.gov/save/rebates
https://www.energy.gov/save/rebates
https://www.energy.gov/sites/default/files/2024-01/WAP%20and%20Rebates%20Getting%20Started.pdf
https://www.energy.gov/sites/default/files/2024-01/WAP%20and%20Rebates%20Getting%20Started.pdf

for energy efficiency upgrades and electrification that can
be combined with other funding sources.

Innovative Funding Pathways + Health Sector Funding

— Medicaid Managed Care Provisions could incentivize or
require Managed Care Organizations (MCOs) to address
healthy housing and support home interventions that
improve health outcomes and reduce environmental
hazards.

—  Children's Health Insurance Program (CHIP) funds can be
used for Health Services Initiatives (HSIs) that address
health and safety hazards in homes, such as lead
remediation and asthma interventions.

— Medicaid 1115 Demonstration Waivers allow for
innovative pilot projects that could potentially fund home
interventions related to electrification and health and
safety improvements.

— Outcomes-Based Financing and Values-Based Payment
models can attract private investment to address social
determinants of health through housing interventions,
potentially supporting electrification and health and
safety improvements.

Additional programs that may offer funding relevant for Whole
Home implementors:

— DOE State Energy Program (SEP)

— HUD Lead Hazard Control Grant Programs

— HUD Older Adults Home Modification Program

— HUD Section 811 for persons with disabilities

— HUD Healthy Homes Production Grant (HHP)

— HUD HOME Investment Partnerships Program

— HUD Section 203k Rehab Mortgage Insurance

— HUD Section 221d Multifamily Rental Housing for
Moderate Income Families

— HUD Housing Trust Fund

— HUD Public Housing Capital Fund

— USDA Section 502 Housing Loans

— USDA Section 504 Home Repair

— USDA Housing Preservation Grants



https://www.energy.gov/scep/state-energy-program-0
https://www.hud.gov/lead
https://www.hud.gov/program_offices/cfo/gmomgmt/grantsinfo/fundingopps/fy2023_oahmp
https://www.hud.gov/program_offices/housing/mfh/progdesc/disab811
https://www.hud.gov/program_offices/cfo/gmomgmt/grantsinfo/fundingopps/HHPG
https://www.hud.gov/program_offices/comm_planning/home/proposed-rule
https://www.hud.gov/program_offices/housing/sfh/203k/203k--df
https://www.hud.gov/program_offices/housing/mfh/progdesc/rentcoophsg221d3n4
https://www.hud.gov/program_offices/housing/mfh/progdesc/rentcoophsg221d3n4
https://www.hud.gov/program_offices/comm_planning/htf
https://www.hud.gov/program_offices/public_indian_housing/programs/ph/capfund
https://www.rd.usda.gov/programs-services/single-family-housing-programs/single-family-housing-direct-home-loans
https://www.rd.usda.gov/programs-services/single-family-housing-programs/single-family-housing-repair-loans-grants
https://www.rd.usda.gov/programs-services/single-family-housing-programs/housing-preservation-grants
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Implementers of Whole House + Electrification Programs
must utilize and evaluate data throughout the entirety

of the program lifecycle, from design and planning to
operations and service delivery. This list of Best Practices
is intended to guide the development of evaluation plans
for Whole House + Electrification Programs, enabling
informed decision-making, tracking progress towards
goals, and identifying best practices for widespread
adoption. For implementers who are already working with
an existing home energy or other upgrade program, several
of the best practices below give guidance for modifying an
existing data and evaluation process.

goals and timeline, act as the project point of contact,
and maintain that the tasks are adhered to in accordance
with the timeline. GHHI recommends that decision steps
be captured through a centralized project management
document or program.

Evaluation

5. Evaluation Capacity: The project lead must consider
internal and external capacity to complete the proposed
evaluation activities. Individuals completing the evaluation
activities must have knowledge of the program,
understand data collection and management techniques,

Data-Driven Pfogr‘dm DeSign and be proficient in data analysis and presentation.

1. Mapping & Data Tools: There are a range of resources
available for implementers to identify populations to serve
with Whole House + Electrification programs. Appendix
1 contains a list of these resources, which could include

searching by environmental

justice indices, housing quality,
climate and heat risk, medical
need, and more. Low-income
communities and communities

of color are disproportionately

exposed to poor housing quality, b. Evaluation Plan Documentation: Once protocols are

housing-related health and established, a thorough review and update of your logic
safety issues, and high energy model will ground your evaluation plan and updated
burdens. Implementers can use programming. The components of a logic model are
mapping and data tools to focus described below:

programmatic efforts on communities most in need of

Whole House + Electrification upgrades.

6. Evaluation Plan Revisions

a. Program Delivery Modifications: If you are
implementing an existing energy or other home
upgrade program, identify how integrating Whole
House + Electrification services will drive adaptations
to program scope and activities. Key stakeholders
should determine viability within this new climate.

Low-income communities
and communities of color
are disproportionately

exposed to poor housing
quality, housing-related
health and safety issues,
and high energy burdens.

Table 1: Logic Model Components

2. Selecting Program Goals and Metrics: Additionally, in
searching for communities and types of homes that they
hope to serve, program implementers will be defining

Considerations

Logic Model

Description
Component

framework to organize and assign roles in the project. One
such framework is the RAPID framework (See Appendix 2).

. Project Management: Establish a project lead and

management team. The project lead will set project

behavior and/or
circumstance

the goals and. objt_ec;tives of _their program..Co_mm_unity e Resources . What resources have we

engagement is critical to this process, which is discussed needed for your lost or gained?

further in the Community Engagement brief. For example, program . What additional resources

if implementers identify community members with 21 meeded) o mele ihe

asthma as a key population to serve, then asthma-related necessary programmatic

metrics should be part of the evaluation plan. Aligning changes?

program design with goals and metrics makes for a L h ‘ o

streamlined program evaluation. Appendix 2 provides Activities gog:gﬁfr * Whatis my OGNIEEITEN

further resources on climate, health, and equity-related does with the 19 (B EIoIe

metrics. Implementers are also encouraged to reference resources * What new activities are we

DOE's Residential Program Guide for Evaluation & Data Gl

Collection to learn more. + What activities have
changed?

Setting a Strong Foundation Outputs Indicators that . \hat new indicators do

result from your we need?

3. Decision Making: Data and evaluation involve multiple activities + What do we need to
stakeholders and requires effective coordination across document differently?
roles. Determine a decision-making structure and an Changes in
internal committee of evaluation and data champions TR know?edge * How do I expect my
to undertake this effort. It is recommended to use a attitude, outcomes to change as a

result of my programmatic
changes?

+ What outcomes can | no

longer expect to see?

- What new outcomes do |

expect to see?


https://rpsc.energy.gov/handbooks/evaluation-data-collection-develop-evaluation-plans
https://rpsc.energy.gov/handbooks/evaluation-data-collection-develop-evaluation-plans

c. Ensuring Equitable Participation and Representation: c. Learning Opportunities: While evaluation often

Consider that historical distrust in healthcare provides a great baseline for organizational learning
institutions may hinder participation in assessment opportunities, there may be additional, point-in-time
activities among people of color, which may influence areas of interest organizations would like to learn
program evaluation outcomes. Additionally, understand more about. Learnings may be related to a current

the resources available to the target population and environmental factor, the target population you are
whether a lack of resources will inhibit participation. serving, trends in program use, or operational insights
To address these issues, incorporate voices and linked to service delivery. Variables identified in this
input from the target population when modifying the category are valuable, but it is tempting to over collect
program design and evaluation design. “nice-to-know” data, which may decrease the validity of

‘need-to-know” data.
d. Learning Opportunities and Continuous

Improvement: Revisions to evaluation plans d. Stakeholder Interest:

shoudbe coniuoia retevsdantaln it AWM A data management plan
research, as well as insight gleaned from internal data. into consideration when IS a concrete strateg.y that
Itis also imperative that evaluators direct a keen eye modifying a data plan. documen.ts data variables
toward their own data and evaluation insights. Executive leadership, board intended for use.

members, and community
members should be
included in the modification process to ensure that

all perspectives are adequately represented. While it
may not be necessary to include these stakeholders in
the full design process, the project lead should create
checkpoints along the way to loop in stakeholder
input to maintain cohesion. Equally as important

as maintaining funding is acquiring new funding

to support growing and changing programmatic
needs. Program leadership and grants officers should
continue to monitor external sources and trends and
use insights to ensure that data collection is aligning
with practices and knowledge endorsed by funders.

Data Plan Design and Management

7. Data Management Plan Alignment: A data management
plan is a concrete strategy that documents data variables
intended for use. As you make modifications to your
programs, the data management plan should align
with evaluation modifications. Be sure that the data
management plan only includes information that is linked
to an established purpose, such as the purposes listed
below:

a. Operation and Communication needs: Data should
help to inform processes and create additional
efficiencies where applicable. To create efficiency,
organizations should strive to centralize data
entry practices to ensure that staff do not have to
access multiple locations to input information, thus

8. Documenting Data Collection Modifications: GHH]I
recommends documenting all changes to data variables
in a data dictionary so that all past and current plans are

cutting down on the burden of data entry. Program reviewable.

process flows may help in further identifying crucial

operation and communications. Going through the 9. Data Security: Review of data security practices is a
exercise of developing a program process flow may necessary measure to take, especially when new tools
help in documenting key data entry steps and staff and/or practices are adopted into a data management
responsible for data entry. Additionally, data entry framework.

should act as a way to inform programs and day-to-
day decision making; this underscores the importance
of data entry occurring as close as possible to the data
collection. When staff find clear value within a tool,
they are more likely to use it. It is also crucial that staff
are trained in appropriate data input to ensure that
data quality is adhered to and maintained.

b. Potential and Existing Funding Sources: While
making modifications to data plans it is imperative that
variables linked to funding opportunities continue to be
met. Organizations should review the stipulations of
existing contracts and grants to ensure that data entry
modifications continue to align with data collection
revisions. If the data collection plan outlined within the
grant or contract is no longer feasible, reach out to the
appropriate point of contact to determine alternative
approaches to data collection and modify/amend
contractual agreements as necessary



Appendix 1 Appendix 3

Equity and Environmental Justice Mapping Resources: RAPID Framework Instructions for use: The framework
) ) ) ) below is intended to be used to assist in assigning decision
— Climate and Economic Justice Screening Tool: hitps// making authority. The RAPID Framework was developed by
screeningtool.geoplatform.gov/en/cejst#3/33.47/-97.5 Bain & Company and adapted for use by Bridgespan.
— FEMA- National Risk Index 1. List each decision to be made in the decision column
— Redlined neighborhoods: https://dsL.richmond.edu/ 2. Collectively assign design making authority to each
panorama/redlining/ stakeholder:
R- Recommend
— Equity data tool: https://apps.urban.org/features/equity-
data-tool/index.html A- Approve
— National Equity Atlas: https:/nationalequityatlas.org/ P - Perform
— Spatial justice: https://spatial-justice.org/definitions/ | - Input
— U.S. Global Change Research Program (USGCRP) - D - Decide
limate Mapping for Resilience and A ion . o
Learn more here: https://www.bridgespan.org/insights/
— Office of State and Community Energy Programs - Low- library/organizational-effectiveness/rapid-decision-making
Income Energy Affordability D LEAD) Tool
— NREL - The State and Local Planning for Decision Stakeholder
Energy (SLOPE) https://maps.nrel.gov/slope/
— R2E2 - Residential Retrofits for Energy Equity \F{rPOOf Director | Manager | Coordinator
grams
P k
Example: R
— DOE EAGLE-I Outage Data 2014-2022. Organizational

Theory
of
Change

— CDC RWJ -PLACES

— CDC - HeatRisk

— Weather events: https://mesonet.agron.
iastate.edu/request/gis/watchwarn.phtml

— EPA EJScreen: https://www.epa.gov/ejscreen

— Medically dependent customers: https://
empowerprogram.hhs.gov/empowermap

Appendix 2

Energy, Equity, and Climate Change Indicators:

Council of State and Territorial Epidemiologists (CSTE) - Envi-
ronmental Health Indicators: Climate Change

EPA (July 2024) - Clim hange Indi rs in the Uni
States

LBL (2021) - Metrics for an Equitable and Just Energy System
Energy Equity Project (2019) - Toward Standardized Equity
Measurement in the Clean Energy Industry: Work Plan and
Literature Reviews

Initiative for Energy Justice (2021) - Justice in 100 Metrics:
Tools for Measuring Equity in 100% Renewable Energy Policy

Implementation

California Energy Commission — Energy Equity Indicators


https://hazards.fema.gov/nri/
https://dsl.richmond.edu/panorama/redlining/
https://dsl.richmond.edu/panorama/redlining/
https://apps.urban.org/features/equity-data-tool/index.html
https://apps.urban.org/features/equity-data-tool/index.html
https://nationalequityatlas.org/
https://spatial-justice.org/definitions/
https://resilience.climate.gov/
https://www.energy.gov/scep/slsc/low-income-energy-affordability-data-lead-tool
https://www.energy.gov/scep/slsc/low-income-energy-affordability-data-lead-tool
https://maps.nrel.gov/slope/
https://r2e2playbook.org/
https://r2e2playbook.org/
https://smc-datachallenge.ornl.gov/eagle/
https://www.cdc.gov/places/?ACSTrackingID=USCDC_1222-DM120468&ACSTrackingLabel=Division%20of%20Human%20Development%20and%20Disability%20-%20January%202024&deliveryName=USCDC_1222-DM120468
https://ephtracking.cdc.gov/Applications/HeatRisk/
https://mesonet.agron.iastate.edu/request/gis/watchwarn.phtml
https://mesonet.agron.iastate.edu/request/gis/watchwarn.phtml
https://www.epa.gov/ejscreen
https://empowerprogram.hhs.gov/empowermap
https://empowerprogram.hhs.gov/empowermap
https://www.cste.org/page/EHIndicatorsClimate
https://www.cste.org/page/EHIndicatorsClimate
https://www.epa.gov/climate-indicators/climate-change-indicators-united-states-fifth-edition
https://www.epa.gov/climate-indicators/climate-change-indicators-united-states-fifth-edition
https://ghhimd.sharepoint.com/:f:/r/sites/GHHI-InnovationTeam/Shared%20Documents/OH%20-%20PWC%20Pb%20Wx%20-%20HUD2021/Metrics%20for%20Health%20Care%20Engagement/Energy%20Equity%20Metrics%20Lit%20Review?csf=1&web=1&e=klf5qF
https://ghhimd.sharepoint.com/:b:/r/sites/GHHI-InnovationTeam/Shared%20Documents/OH%20-%20PWC%20Pb%20Wx%20-%20HUD2021/Metrics%20for%20Health%20Care%20Engagement/Energy%20Equity%20Metrics%20Lit%20Review/Energy%20Equity%20Project%20-%20Workplan%20%26%20Concept%20Papers.pdf?csf=1&web=1&e=SJwtjW
https://ghhimd.sharepoint.com/:b:/r/sites/GHHI-InnovationTeam/Shared%20Documents/OH%20-%20PWC%20Pb%20Wx%20-%20HUD2021/Metrics%20for%20Health%20Care%20Engagement/Energy%20Equity%20Metrics%20Lit%20Review/Energy%20Equity%20Project%20-%20Workplan%20%26%20Concept%20Papers.pdf?csf=1&web=1&e=SJwtjW
https://ghhimd.sharepoint.com/:b:/r/sites/GHHI-InnovationTeam/Shared%20Documents/OH%20-%20PWC%20Pb%20Wx%20-%20HUD2021/Metrics%20for%20Health%20Care%20Engagement/Energy%20Equity%20Metrics%20Lit%20Review/Energy%20Equity%20Project%20-%20Workplan%20%26%20Concept%20Papers.pdf?csf=1&web=1&e=SJwtjW
https://ghhimd.sharepoint.com/:b:/r/sites/GHHI-InnovationTeam/Shared%20Documents/OH%20-%20PWC%20Pb%20Wx%20-%20HUD2021/Metrics%20for%20Health%20Care%20Engagement/Energy%20Equity%20Metrics%20Lit%20Review/Justice-in-100-Metrics-2021_Initiative%20for%20Energy%20Justice_Jan%202021.pdf?csf=1&web=1&e=6Rib20
https://ghhimd.sharepoint.com/:b:/r/sites/GHHI-InnovationTeam/Shared%20Documents/OH%20-%20PWC%20Pb%20Wx%20-%20HUD2021/Metrics%20for%20Health%20Care%20Engagement/Energy%20Equity%20Metrics%20Lit%20Review/Justice-in-100-Metrics-2021_Initiative%20for%20Energy%20Justice_Jan%202021.pdf?csf=1&web=1&e=6Rib20
https://ghhimd.sharepoint.com/:b:/r/sites/GHHI-InnovationTeam/Shared%20Documents/OH%20-%20PWC%20Pb%20Wx%20-%20HUD2021/Metrics%20for%20Health%20Care%20Engagement/Energy%20Equity%20Metrics%20Lit%20Review/Justice-in-100-Metrics-2021_Initiative%20for%20Energy%20Justice_Jan%202021.pdf?csf=1&web=1&e=6Rib20
https://ghhimd.sharepoint.com/:b:/r/sites/GHHI-InnovationTeam/Shared%20Documents/OH%20-%20PWC%20Pb%20Wx%20-%20HUD2021/Metrics%20for%20Health%20Care%20Engagement/Energy%20Equity%20Metrics%20Lit%20Review/energy_equity_indicators_ada_CA%20Energy%20Commission_2018_Progress%20Report.pdf?csf=1&web=1&e=0xbmGk
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