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Overview

A Stacked Efficiency and Electrification Program (SEEP) aims to achieve scalable solutions for
whole-home energy efficiency upgrades and electrification. A “stacked” project (or a whole-home energy
retrofit) can be defined as any retrofit project that incorporates a mix of weatherization, energy efficiency
upgrades, clean heating and cooling implementation, and renewables; whether bundled in an all-in-one
approach (e.g., Total Energy Pathways) or strategically planned to implement measures over a period

of time.

This framework is intended to help potential implementers plan, design, and implement a program that
combines all aspects of and incentives for a whole-home energy efficiency retrofit into a single, easy

to use program for participating homeowners and contractors. For the purposes of the SEEP framework,
the stacked approach has been broken down into three primary aspects: weatherization of the building
envelope to improve energy efficiency, electrification of the home, including replacing fossil fuel heating
with electric systems, and the installation of renewable energy sources in the home or community

(via community solar).

This framework was developed using feedback and input from experts in the various industries and
organizations involved in the retrofit process, including contractors, financial institutions, government
programs, and Community-Based Organizations (CBOs). Common challenges, important considerations,
and best practices from these experts have been consolidated into the framework and organized into
navigable chapters with the intention of allowing users to easily find and address pertinent questions

and topics. While the framework is intended to be as comprehensive as possible, the material is tailored
specifically to the needs of single-family homes within New York State (NYS), and an emphasis has
been placed on effective ways to scale retrofit projects up to meet consumer demand and meet any
targeted environmental goals.


https://neep.org/residential-energy-labeling-and-retrofit-programs/total-energy-pathways-tep#:%7E:text=What%20is%20Total%20Energy%20Pathways,with%20the%20resulting%20energy%20savings.

Table ES-1. SEEP Design Elements

Element Description Questions/ideas
to Consider

1) Building Evaluation Evaluating the performance of the home is essential in
determining next steps and recommended measures. This will
help tailor plans to specific home typologies.

2) Weatherize Efficiency First: By helping reduce energy consumption through
weatherization measures, it can help decrease the costs and
size of heating/cooling systems and solar PV.

3) Electrify Electrify Everything: Make the switch from fossil fuel space and
water heating equipment to energy efficient electric equipment.

Space Heating

Cooling
Water Heating
Cooking
4) Renewables Investing in local energy production such as residential PV or Resilience—backup
community solar further reduces energy costs, reduces carbon power/storage
emissions, and adds less load to power distribution systems.
5) Financing

6) Reporting/Feedback | Built-in reporting standards to help track project efforts, collect
Loop data, and act as a reporting data source.

How to Use This Framework

This framework is intended to inform the development of a locally sensitive plan to implement a Stacked
Efficiency and Electrification Program. There are many options available, and the implementer should
choose the options that best align with the goals and local conditions where the SEEP would be
implemented. For additions use local and expert input where applicable.

Feedback about this framework can be sent to NYSERDA at ResMarket(@nyserda.ny.gov.



mailto:ResMarket@nyserda.ny.gov

1 Potential Impacts of SEEP Project

1.1 Introduction

The SEEP is projected to have a number of positive impacts not just for homeowners undertaking

the upgrades, but for the environment and community as well. Different benefits will appeal to different
individuals, so it is important for the program implementer to understand and, whenever possible,
quantify these benefits. Understanding and quantifying the projected benefits will play an important role
in marketing the program to the public, measuring its success, securing financing, and overall success.

1.2 Design and Decisions

This section details benefits expected to be gained directly from the program implementation as well as
indirect benefits resulting from the program. In addition, this section will address how the implementer
can go about quantifying the benefits for their specific area.

Carefully documenting the expected benefits of a locally implemented SEEP will provide content for
program design, marketing, evaluation, and reporting.

1.21  Direct Benefits

A SEEP is expected to provide benefits for homeowners, tenants, their local communities, and the wider
community of State and regional residents. The program implementer should be aware of these benefits
as they will help with both measuring the success of the program and marketing it to participants.

1211 Homeowner and Tenant Benefits

Homeowners and tenants can derive a significant number of benefits from the successful implementation
of a SEEP. There are a variety of different benefits for homeowners that range from financial to health to
general quality of life. Common examples are listed below.

Energy Savings: Programs that incentivize whole-home retrofits (weatherization, electrification, and
distributed renewable energy) can significantly reduce a home’s energy demand along with expenses
for energy.

An American Council for an Energy-Efficient Economy (ACEEE) study noted projected energy savings
ranging from 2.5 million British thermal unit (MMBtu) to 51 MMBtu annually. For reference, a single

MMBHtu is enough energy to run around 150 loads in a standard electric dishwasher or to run a 24-cubic
foot refrigerator for roughly 6 months.
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It is important to note that many of the programs studied by the ACEEE report were not as comprehensive
as a SEEP report would be. These programs ranged in services offered from whole-home retrofits to
single renovations, such as replacing a natural gas heating system with a heat pump. While exact savings
will vary, if correctly implemented energy savings from the SEEP should fall on the higher side of the
range listed above.

Caveat
When informing homeowners about program benefits be aware that simply electrifying
a home by replacing the fossil fuel heating with an electric system can increase total energy
used in a home. It is typically only through the weatherization improvements and the use of
on-site renewables that homes can achieve a reduction in energy used from the grid. This is an
important caveat to mention, particularly to any homeowners that choose to undergo
electrification improvements prior to the other aspects of the whole-home retrofit.

Health Benefits: The SEEP upgrades can have significant health benefits for the homeowner(s).
Switching homes from fossil fuel appliances and systems to electric alternatives, such as induction stoves
and air source heat pumps, results in a significant reduction of indoor air pollutants. This in turn results
in better respiratory health for homeowners. Additionally, while not directly part of the SEEP, addressing
health hazards like asbestos, lead paint, mold from excessive indoor humidity, or lack of even heating

are typically prerequisites before the weatherization stage can take place, providing additional health

and safety benefits to occupants.?

Quality of Life Improvements: A successful home retrofit should result in improved comfort levels

for the inhabitants. Examples include more consistent temperatures and humidity, as well as more control
over temperatures and when appliances/heating systems are active. Improved insulation, more efficient
appliances, and integrated building controls all contribute to these quality-of-life improvements.

Better Property Values: Modernizing homes through the SEEP can result in better property values
for homeowners.>

Financial Savings: In addition to less energy used in homes, homeowners can expect to reduce
their energy expenses through the retrofit process. Between the efficiency improvements from
weatherization and the use of renewables on site, the retrofit could result in a lower monthly energy
bill for homeowners even in situations where fossil fuels for heating are less expensive per unit of
energy than electricity.

Vermont’s Zero Energy Now (ZEN) conducted a review on 24 homes that underwent whole-home
retrofits (weatherization, electrification, renewable installation) under their program and found that
homeowners saved an average of $1,861 annually on their energy bill, with the highest savings amounting
to $3,885 annually. This average represented an annual cost savings of 60% for households. The savings
will be particularly impactful for low- to moderate-income individuals, as they usually face higher energy
bills in proportion to their incomes.

11




Caveat
1t should be noted that out of the 24 retrofitted homes analyzed in the study, only four were cash
flow positive (i.e., the monthly energy savings were greater than the monthly payments for the loans)
over the 20-year financing period at a 5.25% interest rate. While this ratio may seem low, the
evaluation report notes that the savings for many of the homes could have been greater had
users been more thoroughly educated on newly installed features such as heat pumps as well as
had more follow-up sessions with contractors.* Improving the retrofitting process through the
feedback of programs like ZEN and securing loans with lower interest than the modeled
5.25% for prospective homeowners will help a great deal in increasing the ratio of retrofitted
homes that are cash flow positive. It’s also important to note that the cash flow is heavily
influenced by the cost of upgrades, incentives available (local, utility, State, federal), tax
credits available, solar Photovoltaic (PV) generation potential and financing terms.

In addition to money saved from reduced energy usage, homeowners also stand to benefit financially
from the health benefits of the retrofits. A reduction in health-related issues from the retrofits can also
reduce the amount a homeowner spends on healthcare annually.”

1212 Community Benefits

In addition, the community in which the program is implemented should benefit along with homeowners.
Some of these possible benefits are listed below.

Employment Opportunities: Keeping up with demand generated from the SEEP will likely require
an increase in the number of contractors available and/or the number of staff employed by the existing
contractor base. The program is also expected to increase demand for skill sets relevant to these energy
efficiency improvements. These requirements will generate more employment opportunities for most
communities.*

Better Grid Management: While the transition from fossil fuel heating to electric sources will increase
overall electricity use, weatherization retrofits will significantly improve the energy efficiency of homes,
decreasing the additional electrical load requirements. Implementing local rooftop solar PV or subscribing
to local community solar brings the generation and consumption closer together, decreasing long-distance
transmission requirements. Additionally, energy management technology such as smart thermostats
should allow homes to divert energy consumption from times of peak demand, resulting in more
consistent energy demands throughout the day for the grid.¢

Energy Independence: On a community level, expanding the availability of renewable energy sources in
homes means there will be less reliance both on fossil fuel sources and energy imports from neighboring
states/communities. This increased energy independence should provide a financial advantage for
individuals and communities involved in the SEEP.

12




1.2.2  Environmental Benefits

Aside from benefits to individual homeowners and the community where a SEEP is implemented,
significant environmental benefits from the program are also expected. Some of these benefits are
listed below.

Reduced Greenhouse Gas Emissions: Replacing fossil fuel heating with electric sources will result in
a significant reduction in greenhouse gas emissions. This reduction will be most significant in states like
New York where the amount of electricity generated from renewable sources is relatively high and on
target to be 70% renewable by 2030.

The ACEEE study that measured the energy savings done from various electrification programs did
a similar analysis of the reduction of Carbon Dioxide (CO2) equivalent emissions. A reduction in
greenhouse gas emissions from these programs was found, ranging from .13 tons of CO2 equivalent
(CO2e) emissions to 3.33 tons annually.” Given that the SEEP entails a whole-home retrofit unlike
many of the programs analyzed in the ACEEE study, the program implementer can expect their
emission reductions to fall on the higher side of the range listed. The exact reductions will vary,

but with the average home generating about 7.5 tons of CO2e emissions annually, there is real
potential to significantly reduce emission levels through the program.

Improved Air Quality and Reduced Pollution: The expansion of renewable energy generation from
the SEEP means that there will likely be less energy generation from fossil fuel sources. This will have
positive impacts on air quality not just for the homeowner but also for the community.

1.2.3 Indirect Benefits

In addition to the direct benefits expected from a SEEP, there are also predicted to be several indirect
benefits that could contribute toward other decarbonization efforts in the future. Some examples of
indirect benefits and how they might occur are listed below.

Improved Consumer Awareness: The education of homeowners on the use of energy efficiency
measures and their benefits is expected to play a significant role toward the overall success of a

SEEP. An indirect benefit is that this improved awareness should extend to other energy efficiency
and decarbonization efforts in the community.” Homeowners that have positive experiences with their
own retrofit are more likely to publicly support other decarbonization efforts and the further expansion
of the SEEP itself.

Additionally, electrifying homes provides more opportunities for independent decarbonization efforts for
homeowners. For example, a homeowner who has just undergone a retrofit and expands on the electricity
infrastructure in their own home will be more likely to purchase electric appliances and vehicles than
homeowners who lack this capacity.

13



Workforce Development and Specialization: A SEEP is likely to provide more employment
opportunities for a community. As these energy efficiency retrofits tend to require specific training, it
can also be expected that the local workforce in a community would gain these skills over the course of
the program. This means that a post-program workforce will be better trained to handle energy efficiency
improvements, which should in turn increase the accessibility of these improvements going forward.

Innovation for Future SEEPs or Similar Programs: Information gained through the execution of a
SEEP can provide insight for future iterations or similar programs in other areas. An example of this
would be the gathering of home characteristics from the program. Such information can then be shared
with similar programs to collaboratively establish and improve best practices.

More Financing Opportunities: Successful implementation of a program can provide additional insights
and evidence about its benefits. This data can potentially be leveraged to access funding from relevant
sources in the future.

1.3 Calculating Benefits

SEEP programs should use building energy modeling to calculate average expected energy savings.
A variety of modeling tools, both for the individual level and for levels at the municipality or greater,
have been provided in chapter 2 on measuring success.

For other benefits aside from energy savings, it may be advisable that the program establish a baseline
for each metric prior to the program starting and measure again at the end of the program. For example,
before and after surveys could be used to measure benefits such as consumer awareness or quality of

life improvements. For programs that are expected to have a longer duration, the program implementer
may want to measure progress at various stages throughout the process in addition to doing so at program
completion. Data for some of these metrics may already exist, so reaching out to organizations involved
in local research may be able to provide this information without adding significant expense to the
program implementer. It is recommended that SEEP program staff conduct a research review to add
additional insights to the modeled versus actual calculations.

1.4 Partners and Support

The program implementer is encouraged to identify groups in their local area that can assist with
forecasting and measuring potential benefits from the SEEP. This section lists some potential groups
that might be able to assist the program implementer with this and how.

Research Organizations: Research organizations dedicated to the study of energy, health and safety,
or construction will likely have insights on identifying and quantifying the potential benefits of a SEEP.

These organizations will potentially be interested in studying the results and implementation of the SEEP
program as well. Collaboration with research organizations will assist in both accurately determining
benefits as well as lending additional credibility to claims made by the program implementer regarding
these benefits.
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Homeowners or Community Groups like HOAs: Aside from needing general participation from
them, homeowners, and homeowner organizations like Homeowners Associations (HOA), can provide

important information to the program implementer regarding specific characteristics for the community

as well as shared home traits.

Programs Similar to SEEP: Other programs that already have or currently are assisting with energy
efficiency efforts in homes may be able to assist the program implementer in identifying what benefits

are most appealing to homeowners. Collaboration with veteran programs will likely provide other helpful

insights as well.

1.41  Additional Resources

Table 1. Potential Impacts of SEEP Additional Resources

Resource (Benefits)

Description

Link

An environmental justice analysis of
distribution-level natural gas leaks in
Massachusetts, USA

A study on Science Direct,
discussing the presence of natural
gas leaks in MA, the communities
they affect, and equity issues
related to these leaks.

https://www.sciencedirect.com/scienc
e/article/pii/S0301421522000039?via%
3Dihub

Methane and Nitrogen Oxide
emissions from natural gas stoves,
cooktops, and ovens in residential
homes

A study from Lawrence Berkeley
National Labs discussing the
emissions and health effects from
indoor natural gas cooking
equipment.

https://pubs.acs.org/doi/10.1021/acs.e
st.1c04707

Customer Outcomes in Pay-As-
You-Save Programs

A Lawrence Berkeley National Labs
study, discussing the outcomes of
Pay-As-You-Save programs.

https:
publications.lbl.gov/sites/default/files/
deason aceee 2022 preprint.pdf

eta-

Utilities and Energy Efficiency as a
Service: The potential for win-win
partnerships

An ACEEE study demonstrating
energy efficiency as a service
(EEaaS) has proven value for
businesses and energy efficiency
service providers. Utilities can also
benefit from involvement.

https://www.aceee.org/sites/default/fi
les/pdfs/u2203.pdf

Analysis: Cutting the 'green crap'
has added 2.5billion pounds to UK
energy bills

A Carbon Brief article discussing
the negative consequences of
David Cameron's strategy of
scrapping climate policies over the
past decade, including energy-
efficiency subsidies, effectively
banning onshore wind in England,
and eliminating the zero-carbon
homes standard.

https://www.carbonbrief.org/analysis-
cutting-the-green-crap-has-added-2-
5bn-to-uk-energy-
bills/#:~:text=Energy%20bills%20in%20
the%20UK,the%20zero%2Dcarbon%20
homes%20standard.

New NY Appliance Efficiency Bill
will Save Consumers Money and
Cut Climate Emissions

An ACEEE article discussing the
expected benefits from the New NY
Appliance Efficiency Bill.

https://www.aceee.org/blog-
post/2022/06/new-ny-appliance-
efficiency-bill-will-save-consumers-
money-and-cut-climate
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Table 1 continued

Resource (Benefits)

Description

Link

Energy Storage for Winter Grid
Reliability: How Batteries Became
the Low-Cost Solution for Power
Assurance in Massachusetts

This Clean Energy States Alliance
report finds that customer-sited
battery storage is by far the lowest
priced new winter peaking resource
now available to Massachusetts
utilities; that payments to customers
enrolled in the Commonwealth’s
Connected Solutions battery
program should be increased by at
least 33 percent; and that program
budgets should be expanded
significantly.

https://www.cesa.org/resource-
library/resource/energy-storage-for-
winter-grid-reliability/

3H "Hybrid Heat Homes:" An
Incentive Program to Electrify
Space Heating and Reduce Energy
Bills in American Homes

This 3H report discusses policies to
encourage the use of heat pumps in
homes. It includes a discussion of
the benefits that can be gained from
their use.

https://www.clasp.ngo/research/all/3h
-hybrid-heat-homes-an-incentive-

program-to-electrify-space-heating-

and-reduce-energy-bills-in-american-

homes

Beneficial electrification: Lessons
from leading utilities

This report discusses electrification
of homes and how it can be done in
a way that is beneficial.

https://www.icf.com/insights/energy/k
ey-drivers-beneficial-electrification-

success

A Guide to Retrofitting Your Home

A report by Trustmark on what a
whole-home energy retrofit is and
how it can benefit homeowners.

https://www.trustmark.org.uk/docs/de
fault-source/retrofit/trustmark's-guide-
to-retrofitting-your-home.pdf

The Value of Urgent Action on
Energy Efficiency

This International Energy Agency
report underscores the vital role of
energy efficiency and energy saving
in meeting today’s crises by
immediately addressing the
crippling impacts of the spike in
energy prices, strengthening energy
security, and tackling climate
change.

https://www.iea.org/reports/the-
value-of-urgent-action-on-energy-
efficiency
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2 Measuring Success

Table 2. Sample List of Program Measures of Success

Financial Measures

Cash flow positive

95% of loans are current within 60
days

Program implementation budget
not exceeded

Admin / implement cost per
project

<$300 per project

Satisfaction Measures

Customer

Survey 30 days, 6 months, 12 months

Contractor

Homes with Air Conditioning
added

Quality

Less than 5% of jobs fail inspection

Environmental Benefits

Tons of CO; avoided

Homes electrified

Energy use per home reduced 20%

2.1 Introduction

As the SEEP is intended to have robust benefits for participating individuals, the community, and
the environment, measuring the success of the program requires the review of multiple metrics. This

chapter aims to identify and discuss metrics that might be used to cumulatively represent the overall

success of the program.

Measuring success can be a significant challenge, as there are both objective, quantifiable metrics
(e.g., financial savings) and subjective ones (e.g., homeowner satisfaction). For quantifiable metrics,

the program implementer should set a target goal whenever feasible and compare actual results with
that target. For the more subjective metrics, collecting participant feedback is likely the best way to

track results.
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When metrics are discussed throughout this chapter, it is important for the program implementer to
consider the following points for each of them.

B How accurate is the data?

What resources are needed to obtain necessary data?

How frequently should data be collected?

Who will collect the data? How should the data be reported, and to whom?
Who will analyze the data? What will they analyze for?

Where will the data be stored?

2.2 Design and Decisions

2.2.1  General Metrics

This section details some of the metrics that can be potentially important to the success of a SEEP
regardless of the nature of the program implementer. An explanation of the importance of the metric
as well as suggestions on how to measure it are included.

Admin’s Choice
Some metrics are unequivocally important to any SEEP iteration (e.g.,CO:e reduction).
However, the program implementer may not need to track every metric listed
below, nor are they limited to tracking the following items.

2211 Environmental Benefits

With the time sensitive nature of climate change and the aggressive climate policies of some states such
as New York, environmental benefits will be the most important measures of success in most cases.

CO:e Reduction: The best way to measure the program’s impact on climate change is to measure
the total reduction in carbon dioxide equivalent emissions. For example, methane is measured to be
25 times more potent than CO, at trapping heat in the atmosphere.® If the program were to reduce
methane emissions by 1 ton annually, this would be 25 COe tons (or 25 tons of CO»).

COze reduction can be measured by looking at the difference in energy use in a household before
and after a retrofit as well as changes in the source of energy. For net change in energy use, many
homeowners will be switching from fossil fuel heating sources to electric ones, so simply looking at
the change in the electrical grid may not be sufficient to get an accurate measurement. It is important
to consider both electricity use in the grid and the energy value of the fossil fuel heating sources that
were used.

Displacing fossil fuels with electricity will no doubt have a reduction in CO»e emissions, but it should
not be forgotten that electricity from the grid utilizes some amount of fossil fuels for its generation. How
much of a home’s electricity comes from on-site renewable sources versus the grid (and how much that
grid utilizes renewables) are important considerations for measuring CO,e reduction.
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Another factor to consider is the environmental impact of the retrofit itself. Commonly called “embodied
carbon,” the manufacturing and transport of the appliances and materials needed for a retrofit has its own
COae footprint. One way to take this factor into consideration is to measure the total emissions impact of
the retrofit and divide it over the total average expected lifetime of a retrofit (in years). This will provide
an annual COxe output for the retrofit, which can be subtracted from the total expected reduction in
COze emissions.

As a quantitative measurement, the program implementer is advised to set a target goal for COe
reductions early in the program’s development. As the program progresses, real emission savings
should be tracked and compared to the estimated goals. There are several tools available that can assist
with tracking CO.e emissions. Examples include, but are not limited to, resources such as GridMarket
and CityBES which can help to model potential emission reductions from renovations. There are also
life cycle assessment tools that can be utilized to calculate the carbon impacts of the construction,
transportation, and installation of relevant materials. Resources for examples can be found at NZero
and One Click LCA.

Air Quality Improvements: An increase in electric appliances and renewable energy sources means
less fossil fuels burning both in households and powerplants. As a result, air quality improvements
could potentially occur not only in participating homes, but also in the communities that were
originally generating this power.

Air quality improvements can be best measured by utilizing the Air Quality Index (AQI). Given the
nature of pollution emissions from energy generation, it will likely not be feasible to find a direct
connection to overall AQI reduction and reduced fossil fuel use in a community. This metric can,
however, be used to track changes in air quality in individual homes.

Homeowner Benefits

As discussed in the first chapter, homeowners stand to gain significant benefits from a SEEP. Some
metrics for gauging program success in this regard, as well as suggestions on how to measure them,
are listed below.
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Figure 1. Homeowner Benefits

Homeowners

Safety, Health, and Comfort Costs

Affordable access to power is a key factor
that contributes to resilience. When gas
and/or electricity is constrained, utility
demand targets and limits come into effect
and burden homeowners with increased
costs

Safety: resistance to damage associated with
extreme weather events

Health/Comfort: Thermal comfort during
extreme weather, including heating and
cooling

ik

o

Predictability & Availability of Preparedness

Services Planning and awareness of options that will
enhance proactive adoption are key. Arup
and the Rockefeller Foundation has
developed the City Resilience Framework
and City Resilience Index to provide
comprehensive, accessible, and technically
robust resources for assessing and
measuring resilience.

|24!7.
.'..

Homeowners must be able to trust in the
delivery of power through electric solutions
(e.g. heat pumps). Ensuring the availability of
services, consistent power, and costs are
important for homeowners before
transitioning to electrification.

Energy Cost Savings: Program implementers can consider two aspects of energy cost savings. The

first aspect is the total reduction in energy bills, which can be calculated by comparing the homeowner’s
energy bills before and after the retrofit. The second is whether the project was cash flow positive or not,
and to what degree. This can be measured by comparing the annual/monthly energy savings with the
annual/monthly loan payments over the lifetime of the loan. If the energy cost savings are greater than
the loan payments, then the project can be considered as cash flow positive.

Other Savings/Benefits: Reduced healthcare expenditures from reduced fossil fuel use or health and
safety retrofits and increased property values are two examples of nonenergy related benefits. While
there has been proven improvements in health from reducing fossil fuel usage in the home, it will likely
be impractical to attempt to measure these benefits on an individual level, as doing so would be time
intensive and potentially lack comprehensiveness due to privacy concerns. If the program implementer
does wish to quantify these benefits, doing so on a community level would be more advisable.

Energy Use: Changes in energy use for a household is a metric that is closely tied to other metrics
such as financial savings and COse reduction. Energy use reduction can also indicate how effective
weatherization services were for retrofits.

The program implementer can use the net change in units of energy before and after the renovations.
It is important to consider the energy that was previously derived from fossil fuels in the equation, and
not just the overall change in electricity use.

Energy Efficiency: There are a number of standards used to measure a home’s energy efficiency.

Commonly used ones in the U.S. include the U.S. Home Energy Rating System (HERS) and the
Home Energy Score (HES).
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The HES was developed by the Department of Energy (DOE) and designed to measure the energy use
and efficiency of a home. It has been described as a metric for homes equivalent to miles per gallon for
vehicles. The HES consists of a 1-10 rating to indicate how efficient a home is, with 10 as the highest
(i.e., a home with a score of 10 uses less energy than 90% of homes in the U.S.). In addition to the
number rating, a HES also typically includes a list of recommendations for energy efficiency
improvements, as well as an estimate of potential savings from these improvements.

Take Note
Because the HES bases the score on relative energy use, larger homes will often have a lower rating than
smaller ones even if they are more energy efficient.

While the HES has detailed methodology for how it can be measured independently, many existing
energy measurement and modeling tools are already designed to provide a HES, including the DOE
Home Energy Scoring Tool.

Additional information on the HES can be found on the DOE website:
https://betterbuildingssolutioncenter.energy.gov/home-energy-score

The HERS was developed by the Residential Energy Services Network (RESNET) to measure the
energy efficiency of a home. The metric is based on the International Energy Conservation Code (IECC)
requirements but is specifically for residential buildings. The HERS provides a numerical value with
each whole number increase representing a 1% decrease in energy efficiency. The score is based on the
performance of a reference home (same type, size, and shape) that meets the 2006 IECC requirements.
For example, a home with a score of 100 would be exactly as efficient as a reference home, and a score
of 0 would indicate the home has net-zero energy use. The score can be outside of the 0—100 range as
well, with a 100+ score indicating the home is less efficient than the 2006 reference home. A negative
number indicates the home generates a surplus of energy (likely through the installation of renewables).

While a HERS score may be more difficult to obtain and slightly more complex than a HES, it can be
considered a more accurate measurement of energy efficiency due to the independent nature of the score
from the overall size of the home. Additional information on HERS scoring can be found on the RESNET
website: https://www.hersindex.com/hers-index/

Home Comfort: Improved levels of comfort in the home is expected to be one of the most appealing
benefits of the program to homeowners.” While some assumptions can be made regarding home-comfort
levels based on criteria such as temperature consistency in the building—overall, this metric should be
considered subjective. The program implementer will need to rely on user feedback to determine whether
there was success or not in this regard. Surveys that include questions on how the homeowner feels about
home-comfort levels before and after the retrofit will likely be the best way to collect this feedback.

Homeowner Satisfaction: Maintaining homeowner satisfaction with the program is critical for keeping

participation levels high. It can also be an indicator of how effectively the program is being administered.
Like home-comfort levels, this is another subjective metric that would best be measured through surveys.
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Home Resiliency: In addition to the significant impact natural disasters or other events can have on
the electrical grid, these events can also have disastrous impacts on homes as well. Consider home
resilience in addition to energy efficiency may be welcomed in the local implementation.

There are metrics that already exist for this purpose and can be utilized by the program implementer.

The Natural Hazard Resilience Screening Index is an example of such a metric. The program implementer
will want to set a standard that is proportional to community’s risk of experiencing

natural disasters.

Including resiliency into a SEEP could bring additional financial benefits including:

B Additional project funding sources. '
B Lower homeowner’s insurance premiums charged for homes made more resilient
or meeting the Fortified Home standard.!!

Health Benefits: The reduction in fossil fuel burning as well as health and safety improvements to
homes that often accompany the retrofit process are expected to provide health benefits for participating
homeowners and to a lesser extent, the community itself.'* Tracking community health metrics such as
number of annual hospitalizations/deaths from relevant health issues, such as respiratory illness, can
help quantify the program’s non-financial health benefits.

2212 Community Benefits

In addition to measuring the benefits for participating homeowners, there are also benefits and metrics
for the community that should be measured to gauge the overall success of the program. Some suggested
metrics for this purpose are listed below.

Economic: While the total benefit to the local economy would be hard to measure, identifying and
measuring specific metrics within the community is a good way to gauge success. A home retrofit
program implemented in a community can open opportunities for further development of energy
efficiency products and services, as well as create employment opportunities. '?

Some metrics to consider include the number of contractor jobs before and after implementation,
changes in the average energy expenses, and, if possible, changes in access/availability of goods
and services related to the retrofitting process such as solar panels and insulation services.

Grid Resiliency: With climate change causing more extreme and erratic weather events, resilience of
the communal electrical grid is more important than ever. Without resilience improvements, a natural
disaster or other disruptive event could have significantly greater consequences for electricity access
in a community.

The program implementer is advised to include this metric when trying to measure the success of the
program, especially in areas that are vulnerable to natural disasters. There are several already established
metrics that can be used to measure grid resilience. Some commonly used include the System Average
Interruption Duration Index, System Average Interruption Frequency Index, Customer Average
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Interruption Duration Index, and Customer Average Interruption Frequency Index.!'* The program
implementer is encouraged to select one of these metrics to determine the SEEP’s effectiveness in
improving grid resilience.

Energy Independence: Energy independence can be important for the economic health and stability
of a community, although this can have varying degrees of importance depending on the specific
characteristics of a community. Ideally, by expanding the use of renewable energy sources through

the SEEP, a community will become less dependent on outside sources to provide energy. This can

be measured by comparing the net level of imported energy with the total energy use of the community
before and after the program’s implementation.

2213 Program Fifectiveness

Aside from metrics to measure the benefits of the SEEP, there are others to consider relating to the
quality, potential, and equity of the program.

Homeowner Participation: Homeowner participation is essential for a program like the SEEP to
succeed. The program implementer can get a general idea of participation levels by comparing the
number of homes eligible for retrofits under SEEP in the area with the total number of participants
over the course of the program’s lifetime. Looking at participation levels of similar programs such as
Vermont’s ZEN or reviewing expected timelines for state climate plans such as the New York State’s
Climate Leadership and Community Protection Act (CLCPA) are two ways in which to establish a
baseline of expected participation that would reflect success for programs.

Contractor Participation: Contractor participation is needed to maintain a work rate that matches
homeowner demand. A higher participation rate typically means better availability of all the skill sets
needed to complete all aspects of a whole-home retrofit, as well as more competitive quotes for interested
homeowners. The program implementer can measure participation rates by comparing the total number
of potentially qualified contractor businesses in the area with the number participating in the program.
While the exact workforce needs of each SEEP iteration will vary, a key goal for any program is that
participation rates remain high enough to keep up with homeowner demand.

Contractor Work Quality: Ensuring that home evaluations as well as weatherization and electrification
work are done according to industry best practices and standards is extremely important. Quality work
will offer the best chances of achieving expected or modeled energy savings from the retrofits, but also
for maintaining high-homeowner satisfaction levels. Chapter 3 has more details on standards and quality
assurance. Consider using surveys to gain feedback from homeowners regarding the quality of their
contractors as well.

Equity: With Low and Moderate Income (LMI) households typically facing a higher energy burden,'
offering an inclusive SEEP will ensure that some of the most vulnerable populations realize benefits
provided by the SEEP. Appropriately prioritizing services to these areas can also be a step in addressing
the historical neglect and injustices many of these communities have or still experience.
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The program implementer is encouraged to set a personal target goal (e.g., X% of service resources to be
dedicated toward LMI communities) based on the specific characteristics and needs of their community
and any applicable legislation or regulation.

2214 Implementer Specific Metrics

Some metrics may only be important for specific program implementers. Below are different types
of potential program implementers with additional metrics to consider.

Municipality Specific Metrics

Preparedness

Delivery of services

Tax base

Maintain property values and housing stock
Reducing response costs

Utility Specific Metrics (ex. Load-serving entities)

Minimize costs for improvements
Grid reliability

Predictable income

Locational marginal pricing
Minimizing repair costs

Peak shaving

Grid Operator Specific Metrics (ex. NVISO)

Affordable, clean energy resources

Load management

Reliable access to dispatchable power to meet load demand
Locational marginal pricing

Community Organization Specific Metrics (ex. CBUs, advocacy groups, ete.

Social/cultural cohesion

Cost management

Reliable delivery of services
Preparedness

Access to multiple energy resources

2.3 Partners and Support

The program implementer is encouraged to collaborate with partners for the purpose of measuring
success. The assistance of different groups can provide various channels of support from data for
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calculating metrics to assisting with measuring success. A list of potential partners and some specific
ways they might help are detailed below.

Research Organizations: Research organizations dedicated toward any goal related to energy efficiency
or building improvements may be interested in assisting in some capacity. These groups often have data
available that can be used to set reasonable standards for target goals. Research organizations may also
be interested in assisting with tracking the results of the program and quantifying

relevant metrics.

Utilities: Utilities can be a valuable source of information for gathering any data related to the electrical
grid and general energy use in a community. Coordination with utilities to measure success is encouraged
throughout the lifetime of the program.

Homeowners and Contractors: Both homeowners and contractors can provide valuable information
throughout the program’s implementation. Metrics such as satisfaction levels, expenses, and home
comfort all require communication with homeowners and/or contractors to ensure accuracy.

CBO’s and Other Advocacy Groups: Community Based Organizations and other advocacy groups can
also serve as an important partner. Many of these groups have special relationships with certain segments
of the community that allow them to collect information more effectively than the program implementer

or other groups.

2.4 Challenges and Solutions

This section details some of the expected challenges a program implementer might face when attempting
to measure the success of the program as well as suggested solutions.

Quantifying benefits for more abstract metrics: Some metrics like home comfort or participant
satisfaction do not have clear units of measurements to gauge success and rely instead on participant
feedback. Because of the subjective nature of these metrics, participant responses are likely to be
inconsistent even with similar levels of satisfaction (i.e., an 8/10 for one participant might imply a
different level of satisfaction than the same grade from another participant). In the interest of making
such subjective measurements as consistent as possible, the program implementer is encouraged to be
as clear as possible about the actual value of each metric when collecting feedback. For example, if
using a 1-10 scale, describe the expected level of satisfaction associated with each number value.
Including specific considerations for different ratings (e.g., level of draftiness in the home, aesthetic
appeal, etc) could also help bring greater consistency to responses.

Baseline data unavailable: The availability of data will likely vary by community. Some areas might
be lacking important information needed to set up a baseline for a before-and-after target goal. If data
deemed necessary to the program does not seem immediately available, reaching out to third-party
partners or other groups that operate locally is recommended.
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Admin’s Choice
If no groups have the necessary data, then collecting it simultaneously with the program’s launch will
likely be the most cost-effective course of action. Lacking information at the beginning of implementation
may affect initial success, so it’s crucial to make adjustments based on newly gathered data if employing
this strategy. Using a random sample to make inferences on community characteristics prior to program

launch is another option. Collecting this information or employing a third-party to do so beforehand

would ensure that the program launch is as well-guided as possible. However, as collecting this

information will likely take time, it is important to consider the additional delays and costs when planning

a timeline for implementation.

241 Additional Resources

Table 3. Measuring Success Additional Resources

Resource (Metrics of
Success)

Description

Link

MyHeat

Visualize, rate, and compare
residential building heat loss at the
community and inter-community
scale for Canadian cities.

https://heat.myheat.ca/

Local Clean Energy Self-Scoring
Tool

Score your community’s efforts to
save energy and reduce
greenhouse gas emissions using
the metrics from ACEEE’s 2021,
City Clean Energy Scorecard.

https://www.aceee.org/toolkit/2022/0
6/local-clean-energy-self-scoring-tool-
version-60

City Buildings, Energy, and
Sustainability (CityBES)

A web-based data and computing
platform, focusing on energy
modeling and analysis of a city's
building stock to support district or
city-scale efficiency programs.
CityBES uses an international open
data standard, CityGML, to
represent and exchange 3D city
models.

https://citybes.lbl.gov/

Provide hourly carbon emissions for

https://wattcarbon.substack.com/p/w

Calculator

WattHour any building in the United States, hat-weve-been-building?s=w
on-demand.

Optimiser Energy Audit Software https://optimiserenergy.com/
HVAC, IAQ, Home Performance

EDS Auditor and Home Services Energy https://www.eds.tech/

Hayward Score I1AQ

Indoor Air Quality score

https://www.haywardscore.com/

Sierra Club Energy Burden
Calculator

Helps user estimate energy burden

https://www.sierraclub.org/energy-
burden-calculator

Home Energy Yardstick

Benchmark your home

https://www.energystar.gov/index.cfm
?fuseaction=home_energy yardstick.s

howgetstarted

CAEN Energy

Energy savings calculator

https://caenergywise.com/calculators/
electric-combination-ovens/#calc
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Table 3 continued

Resource (Metrics of
Success)

Description

Link

NYC Energy & Water Performance
Map

Developed by New York University’s
Marron Institute of Urban Management
and the NYU Urban Intelligence Lab in
partnership with the Mayor’s Office of
Sustainability. Covering six years of
data, the New York City (NYC) Energy &
Water Performance Map provides an
interactive data analysis and query
platform to better understand the energy
and water use of more than 20,000 of
the largest buildings across New York’s
five boroughs.

https://energy.cusp.nyu.edu/#/

PVWatts Calculator

Calculator from the National
Renewable Energy Laboratory for
estimating the savings and costs of
solar panels.

https://pvwatts.nrel.gov/

Solar-Estimate

Calculator from Solar Estimate for
estimating the savings and costs of
solar panels.

https://www.solar-estimate.org/

AVoided Emissions and geneRation
Tool (AVERT)

This Environmental Protection
Agency (EPA) tool lets non-experts
evaluate county-level emissions
displaced at electric power plants by
energy efficiency and renewable
energy policies and programs.

https://www.epa.gov/avert

NHEC Heat Pump Calculator

A calculator from the New
Hampshire Electric Co-op that
measures potential energy savings
from switching to an electric

heat pump.

https://www.nhec.com/new-heat-

pump-calculator/

Efficiency Maine Heat Calculator

A calculator from Efficiency Maine
that measures cost differences
between different heating sources.

https://www.efficiencymaine.com/at-
home/heating-cost-comparison/

Enervee

Enervee provides scoring services
for measuring the energy efficiency
of consumer products.

https://www.enervee.com/score

California Energy Wise Calculator

A calculator that shows the energy
efficiency and potential energy
savings of various home
appliances.

https://caenergywise.com/calculators/

Low-Income Energy Affordability
Data (LEAD) Tool

The LEAD tool was created by the
DOE to help stakeholders
understand housing and energy
characteristics for low- and
moderate-income households.
Using data, maps, and graphs from
the LEAD Tool, stakeholders can
make data-driven decisions when
planning for their energy goals.

https://www.energy.gov/eere/slsc/low
-income-energy-affordability-data-
lead-
tool#:~:text=The%20Low%2DIncome%
20Energy%20Affordability,planning%20
for%20their%20energy%20goals.
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3 Assessments and Estimating Energy Savings

3.1 Introduction

Accurate assessments of homes to determine both the potential for energy savings prior to work being
done and the actual post-renovation savings will be a key step for the program. An initial assessment is
also needed to determine what specific work will be required for a home and how ready the homeowner
is to begin the process.

This chapter will detail some suggested information, tools, and standards for the program implementer
to consider when making these assessments. Additionally, recommendations for how the assessments
themselves can be conducted are discussed.

Take Note
The resources listed in this chapter are limited and not necessarily the only source that could be
utilized for assessments. The program implementer is encouraged to reach out to municipalities,
utilities, and any other local entities that might have resources available.

3.2  Design and Decisions

3.2.1  House Typology

An important part of optimizing energy savings is identifying the specific characteristics of participant
homes. A comprehensive analysis of each home and its characteristics can be a time-consuming process
and costly, and so may not be feasible for every program at scale from a time or cost perspective. As the
SEEP is intended to scale up, identifying common home traits and house typologies in the community
can help standardize the process and save time when performing evaluations.

Admin’s Choice
While gathering common traits for homes in an area can be a time saver, ensuring that evaluations are
still relatively comprehensive is important for realizing the benefits expected from a stacked approach.
Finding an appropriate balance between a neighborhood- and individual-level approach will be key.

3211 Nejhborhood-Level Typology

A neighborhood-level typology focus, identifying house typologies, will likely be the preferred

strategy for communities where homes are more homogenous. Areas with three or fewer house types
mean that time and money spent on creating in-depth analyses of these types is likely to be a worthwhile
investment. Community groups like HOAs may also be interested in helping with assessments done on
a neighborhood level.
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In addition, a neighborhood-level focus can be preferrable in communities where the capacity to install
solar or other renewables on the individual home level is limited. Community-level-renewable installation
will benefit from taking a larger neighborhood-level perspective. A neighborhood approach can also
potentially improve pricing for homeowners if a group financing plan can be developed for contractors

to develop a set of similar homes in a community.

Figure 2. A Neighborhood Approach

Neighborhood A. Use existing data sources and strategies to
Characterization develop selection criteria
Selection Criteria B. Identify health/safety hazards that can prevent
retrofit work, local environmental factors

A. When considering neighborhood
characterization, it is key for the homesina
specific neighborhood to be similar home
Neighborhood Details typologies/architectural styles, similar age, for a
more streamlined, scalable solution.

B. Similar to Home Details: identify insulation
levels, fenestration, etc.

A. Heating: Describe primary heating source, age,
back-up system (if applicable), cooking fuel,
Heating & Cooling information on water heater

B. Cooling: describe the cooling system (window,
central, heat pump, none)

A. s there a potential for rooftop solar? Consider

roof slope, orientation, age, and if roof repairs
Rooftop Solar / would be needed.

Community Solar B. If not, is community solar available? New York

State requires a 5% discount for community solar

A. Are there any community organizations that
can provide support for identified goals?

B. Does the neighborhood have a homeowner
Community association (HOA)?

Readiness

29



3212 Individual House Level Typology

An individual home-level approach will typically be preferrable in communities with more varied
house typologies and characteristics. For the purpose of maximizing energy savings for participants,
it is recommended that some attention be given to an individual home-level approach, even when
neighborhood level is the main focus.

The below graphic details important considerations to make when following an individual home-level
approach, as well as some resources that can assist with the process.

Figure 3. An Individual Home Approach

Single-Family
Home Typology
Selection Criteria

Home Details

Heating & Cooling

Rooftop Solar /
Community Solar

Consumer
Readiness

A. Use existing data sources and strategies to
develop selection criteria

B. Identify health and safety hazards that can
prevent retrofit work (e.g. asbestos)

A. Describe type of home: (age/vintage), home
size (sqg. ft.), number of floors, construction
type, fenestration, etc. _—
B. Describe architectural style (standalone or
connected) and basement (crawlspace, slab,
conditioned/unconditioned)

C. Identify wall/ceiling insulation levels

A. Heating: Describe primary heating source,
age, back-up system (if applicable), cooking
fuel, information on water heater

B. Cooling: describe the cooling system
(window, central, heat pump, none)

A. s there a potential for rooftop solar? /
B. If not, is community solar available?

A. Does the homeowner have existing
knowledge on home energy performance? /
B. Does the homeowner have any prior
experience with retrofit measure projects?
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orientation, age, and if
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needed
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3.2.2 Initial Assessment

An initial assessment is needed to gauge the savings potential of homes and the homeowner’s
participation readiness. It should be expected that a significant ratio of homeowners receiving an
initial assessment will choose not to proceed with the program, and typically an estimated range of
potential savings and costs is sufficient for most homeowners to make this determination. To be
efficient, initial assessments should be quick, convenient, and cost-effective.

Similar programs have had success conducting initial assessments remotely.'® Information about

the house is gathered and placed into modeling software to determine recommended improvements,
potential for energy savings, and renovation costs. Once a homeowner has confirmed their interest, a
more in-depth on-site assessment can be done. This initial assessment also serves as an opportunity
to inform homeowners of the various incentives and benefits available through the program.

Caveat

There has been mixed feedback from contractors regarding whether the program implementer
should include price ranges for services and how specific they should be. Some contractors have
expressed a preference for having a program implementer provide an initial quote or price range,
as they believe customers holding a contact with them are more likely to make a purchase. However,
other contractors have expressed concerns about providing an initial quote, as they feel inaccuracies
from an implementer-created quote could potentially make customers feel misled and upset.
1t is recommended that the program implementer collects feedback from their own
participating contractors to build a consensus on whether an initial quote or price
range should be provided, as well as on the level of detail provided in the quote.

3.2.3  Follow-Up Assessments

Pre-Renovation Assessments: If a homeowner continues to express interest after receiving information
from the initial assessment, follow-up assessments can be conducted for a more accurate look at the exact
retrofit measures needed and their costs. Stakeholder feedback has suggested that homeowners requesting
follow-up evaluations after an initial assessment are a good indicator of program buy-in and continued
participation. For these reasons, it is recommended that follow-up assessments be in person, more
resource intensive, and more detailed than initial assessments.

Take Note

Regardless of how many assessments the program implementer conducts for a specific SEEP, it is
recommended the final pre-renovation assessment be conducted by the contractor(s) performing the
work. This ensures the suggested renovations and pricing are consistent with the services to be rendered.

Feedback indicates a common challenge for many contractors is managing the costs of conducting

these assessments, particularly when homeowners choose not to participate in the program afterwards.
Considering this, the program implementer may want to conduct an on-site follow-up using a third-party
energy concierge or, if available, a qualified professional in the SEEP staff. This optional on-site follow-
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up allows for a greater level of detail on recommended renovations and costs than from a remote
assessment, while also increasing the likelihood that homeowners moving on to the contractor level
assessment(s) will participate in the program. In cases where evaluation costs for homeowners that end
up not participating in the program is a significant concern for contractors, this step can be an important
buffer to support them.

If resources are available, the program implementer may also want to consider subsidizing the costs
of assessments for contractors. This strategy can help address contractors’ concerns and improve
participation levels, particularly if the program implementer chooses not to employ an

energy concierge.

Post-Renovation Assessments: In addition to evaluations done prior to work starting in a home, the
program implementer will need to conduct an assessment after the work is completed to measure the
effectiveness of improvements. For consistency and accuracy, the post-renovation evaluation should
be in person and use the same standards and metrics that the pre-renovation evaluations utilized.

3.3 Process Evaluation

It is recommended that the program implementer collect feedback and information on energy

assessments performed, especially for early participants. Evaluation of the process and feedback could
reveal shared-home traits that weren’t initially apparent as well as discrepancies between evaluation
estimates and real results. Such discoveries can be used to improve future evaluations.

3.3.1  Assessment Aspects

This section details important considerations for the whole-home retrofit assessment process. Some
resources that can be used both remotely and in person are also listed below.

Weatherization: For cold, mixed humid, and marine climates such as those in New York State,
weatherization has the greatest potential out of the three major renovation aspects to provide energy
and financial savings.!” It is also the recommended first step of a whole-home retrofit since it will
affect future heating and cooling loads. Given its significance, extra consideration should be given
to weatherization potential during the initial assessments.

Electrification: There are numerous considerations when planning the electrification of a home.
Some major considerations include the overall potential energy savings that can be achieved, and
determining the size of the heat pump that should be installed, as doing so is critical for optimizing
savings and efficiency. It should be noted that the heat pump size needs of a post-weatherized home
will be less than what was needed pre-renovation. This is a major reason for why weatherization
work should typically be conducted prior to installing a heat pump. Evaluators estimating heat
pump needs for a home should make the determination based on the expected efficiency of the
home after weatherization rather than the current conditions.
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Another significant consideration is the cost of improvements. Some homes may need significant
equipment improvements, rewiring work, and other modifications before the home is fully electric
ready. These costs must be balanced with both the potential for energy savings and any quality-of-life
benefits to determine what will be a worthwhile investment.

Renewables Installation: Installation of renewables, such as solar panels on a home, helps both with
reducing energy costs to homeowners and ensuring a greater proportion the home’s power use is coming
from renewable sources. Some communities may lack the capacity to have sufficient renewables installed
on an individual home level (e.g., limited roof space or lack of access to direct sunlight to install solar for
many homes in the area). In such cases, the program implementer should attempt to offer renewables at
the community level to supplement participants’ energy demands.

Acknowledgement of Past Work: Some homeowners may have completed past projects, which might
make certain work typically standard for a whole-home retrofit unnecessary. For example, a homeowner
may have already weatherized their home recently.

For such situations, the assessor should acknowledge the previous work done. Stakeholder feedback
suggests that ignoring or underplaying previous work may hurt the credibility of the program. In
addition, if the program implementer is offering specific incentives for the completion of all stages of a
whole-home retrofit, homeowners with previous work done should not be excluded from them. Even if
resources are scarce, such an incentive structure can be perceived as punishing proactive behavior among
homeowners and so can work counter to the long-term goals of growing the energy efficiency industry.

Standards, Tools, and Other Resources: There is a wealth of resources that can be used for a whole-
home energy retrofit. This section lists some of the most commonly used standards, tools, and other
relevant resources.

Admin’s Choice
In addition to or in lieu of these options, the program implementer is encouraged to consult with
local utilities, municipalities, and contractors in their area to see what is commonly used. If certain
tools or standards are more prevalent, it may be more practical to utilize methods participants
and partners are already familiar with rather than re-training personnel.

B Snugg Pro: Snugg Pro is an online auditing tool that can be used for comprehensive modeling
as well as can provide financial tools and services for contractors. The program is relatively easy
to use while still being comprehensive. Snugg Pro is best utilized for on-site evaluations as a
tool for contractors or third-party assessors when conducting follow-up assessments.

Additional Information on Snugg Pro can be located on their website: https://snuggpro.com/
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Radiant Labs: Radiant Labs offers an interactive modeling tool that can remotely estimate a
home’s energy use. In addition to being a useful initial assessment tool, Radiant Labs also offers
other features. For example, the software can help predict which residents in an area are likely
to want or need building upgrades, which can help identify areas of focus for

the program.

Additional information about Radiant Labs: https://radiantlabs.co/

Northeast Energy Efficiency Partnerships (NEEP) Heat Pump Sizing Tool: Northeast
Energy Efficiency Partnerships hosts a sizing tool that makes recommendations about what
kind of heat pump should be installed. This can be used in initial evaluations to remotely assess
a home’s heating needs. In addition to this assessment, NEEP also offers a comprehensive list
of heat pump brands and models that can be used to match the correct heat pump with a
home’s specific needs.

NEEP’s heat pump sizing tool: https://ashp.neep.org/#!/

NEEP’s Remotely Tool: Remotely from NEEP is an online evaluation tool that can be used to
remotely assess the energy efficiency of a home and make upgrade recommendations. Remotely
has several comprehensive features that can be utilized by both evaluators and homeowners.

Remotely is accessible here: https://neep.org/residential-energy-labeling-and-retrofit-

programs/remotely

Manual J, D, and S Assessments: Manual J, D, and S assessments were developed by the

Air Conditioning Contractors of America (ACCA) to identify properties of residential Heating,
Ventilation, and Air Conditioning (HVAC) systems. Manual J assessments determine the heating
and cooling loads and required system capacity, D identifies the duct design, and S determines
the appropriate equipment to be installed for a home. Contractors involved with HVAC work
should be familiar with these assessments already, but online resources and calculators also

exist to help with conducting assessments. While some of these calculators have been simplified
enough that they could be used remotely during an initial assessment, an on-site evaluation
would typically be required to get the most comprehensive measurements.

The program implementer is encouraged to explore online for resources such as Manual J, D,

and S calculators.

An example of a Manual J calculator has also been provided here: https://www.loadcalc.net/
Additional Information on these assessments: https://www.acca.org/standards/technical-manuals

Green Jobs Green New York (GJGNY) Proforma: The GIGNY initiative offers a proforma
tool for contractors and evaluators that can be used to determine if selected measures meet the
program’s loan cost-effectiveness requirements. This tool is especially important if the program
implementer intends to utilize GJGNY loans as a source of financing for

participating homeowners.
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Additional information on the GIGNY proforma and a link to the tool is on the NYSERDA
website in the contractor resources section under Project Application Guidance:
https://www.nyserda.ny.gov/solar-contractor-resources

Building Performance Institute (BPI): The Building Performance Institute offers sets of
standards to evaluate residential building performance. They also offer the Home Energy
Professional Energy Auditor certification. This certification trains and examines certifiers
on their ability to evaluate the energy efficiency, health, and safety of homes.

Additional information on the Home Energy Professional certification and the exam process
can be found on the BPI website: http://www.bpi.org/certified-professionals/energy-auditor

Project Sunroof: Project Sunroof is a tool that utilizes data from Google Earth to determine
the solar potential of homes in the U.S. and Puerto Rico. Using an address and some basic
information on the home’s energy expenses, the program can provide an estimate for the
potential capacity of solar installed on the home as well as the expected savings. While not
every address in the country has been added to the database, it can still be a useful tool for
remote evaluations when available.

For more on Project Sunroof go to: https://sunroof.withgoogle.com/

DOE Whole-Building Energy Modeling (BEM): The Building Technologies Office,

under the supervision of the DOE, developed the Whole-Building Energy Modeling (BEM)
tool to model the hour-to-hour energy use of buildings. While there are several iterations of this
software, the most common version is the open source EnergyPlus. EnergyPlus and the other
iterations of

BEM software are comprehensive, but typically require considerably training for their use.

If the expertise needed to utilize this software is available to the program implementer it can

be a considerable asset when assessing the savings potential of retrofits.

Additional information on BEM and downloads for the software itself can be found on the
DOE website: https://www.energy.gov/eere/buildings/about-building-energy-modeling

NYSERDA Energy Audit Programs: For a SEEP operating within New York State,
NYSERDA offers a number of energy related programs designed to reduce energy costs
through retrofits or other forms of assistance. NYSERDA also offers homeowners a no cost
audit performed by contractors participating in one or more of these programs.

Additional information on NYSERDA’s energy programs and their no-cost audit can be found
on at: https://www.nyserda.ny.gov/All-Programs/Energy-Audit-Programs

DOE Solar Resource Repository: The DOE actively maintains a list of resources and tools that
can be used for the purpose of measuring solar potential. The program implementer can explore
and determine resources listed on their webpage that might best help them.

Website link: https://www.energy.gov/eere/solar/solar-rooftop-potential
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3.3.2  Home Eligibility Threshold

While initial assessments are important for helping homeowners determine eligibility and interest in
the program, they can also help the program implementer determine how to best allocate resources. In
addition to other potential eligibility requirements, establishing a minimum amount of potential savings
to be gained as a prerequisite for participation can help ensure that available resources are used in a
cost-effective manner.

Vermont’s ZEN program saw success by creating eligibility requirements called the 10/50/50 Modeled
Approach. This requirement dictated that homes eligible for the program would need to achieve at least
a 10% reduction in heat loss from weatherization improvements, a 50% reduction in combined fossil fuel
and grid electricity use, and for 50% of the post-project energy load to come from renewable sources.
This threshold was determined through modeling done in the initial assessments.

ZEN also created a simpler approach for determining eligibility in situations where initial modeling of a
home was not feasible. This consisted of a checklist of criteria used to determine if the potential savings
for a home would be sufficient. These approaches allowed ZEN to maximize the environmental benefits
of the program using limited resources. '

While the ZEN approaches can certainly be copied, this exact eligibility threshold may not necessarily
yield the best results for the community the SEEP that is being implemented. It is recommended to
instead try and establish unique thresholds based on selected target goals, common characteristics

of homes in a community, participation levels, and the availability of funding.

3.3.3  Additional Considerations

Assessment Standardization: Regardless of which specific tools and standards are chosen for the
assessment process, the program implementers should be consistent in their choice and when providing
training to personnel for the chosen methods. Ensuring that assessments are standardized will help to
streamline the process and increase the efficiency of evaluations. It is also typically worthwhile to commit
resources toward evaluating the accuracy and effectiveness of assessments done, especially early in the
program’s lifetime. Insights gained from this evaluation can help to improve the accuracy and costs of
this process down the line.

Savings Timeline: In addition to providing estimated energy and financial savings to homeowners,
the program implementer should also try to provide a timeline of when these savings and benefits are
expected to be gained by the homeowner. Providing a timeline for benefits to homeowners will reduce
misunderstandings about the program process and help homeowners plan out their own finances

and schedule.
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Guarantees: Providing guarantees to homeowners during the evaluation process can help bolster
participant confidence in the program. An example of this practice is from Vermont’s ZEN program,
which offered savings guarantees to homeowners. ZEN support staff stated the guarantee received a
positive response from participants. In addition, ZEN was able to meet all the guarantees made with
only one exception, which led to a small payout. While guarantees can be a strong incentive, it is
important to ensure any made can be reliably achieved or else the SEEP risks losing credibility.

3.4 Partners and Support

There are numerous different entities that may be willing to assist with one or more aspects of the
evaluation process. Below is a list of some potential partners and how they might be able to assist.

HOAs and Other Local Organizations: Neighborhood organizations such as HOAs sometimes have
information on homes that can provide insights for specific renovations in terms of what might be most
beneficial in a community. Since these communities stand to benefit from the program, such
organizations may also be willing to directly assist with designing an effective assessment process.

Local Architects/Contractors: Architects and contractors local to the area have likely done previous
work on homes there. Such individuals may have unique insights that could save time on assessments
and maximize potential savings. Contractors participating in the program can also provide information
on homes they are currently working on, which would help identify additional considerations for
assessments going forward.

Local and State Government: Local governments sometimes carry archives containing records

about homes in the community. Such archives are a useful source of information when conducting

initial analyses of home typologies in the area. Local or State level governments may also offer programs
that provide energy audits at low or no cost to the homeowner like the ones offered in New York State.

Homeowners: Homeowners may have plans or past records for their own homes that potentially save
time in the evaluation process. In addition, feedback from homeowners regarding complaints about
their homes in pre-renovation may reveal key areas of focus for future assessments.

Research Organizations: Local research organizations dedicated to studying homes or energy efficiency
may have relevant data that they would be willing to share. Gathering such information from these groups
can help the program implementer save resources on their own analyses.

Modeling Software Developers: Developers of modeling software may be willing to provide training
and other forms of technical expertise to the program implementer or participating contractors. If the
program implementer chooses to utilize some form of modeling software for their assessments, they
should consider reaching out to the developers for advice and assistance.

3.5 Challenges and Solutions

The below section details some potential challenges the implementer may face during the assessment
process as well as suggestions on how to address them.
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Community highly diverse in terms of house typology: Some neighborhoods and communities
might have a diverse set of house types, rendering a neighborhood-level approach less practical. This
can result in the program implementer needing to rely entirely on a more resource intensive individual
home approach. However, there may still be some universally shared traits for homes that the program
implementer can utilize to standardize the home assessment process. Factors such as weather, the local
availability of building materials, and common homeowner complaints can be used to infer common
themes for homes in the absence of an in-depth analysis of specific house typologies. For example, if
homes are built in a cold weather community, and temperature regulation problems are a common
complaint, then inadequate insulation may be a widespread issue for homes in the area.

No historical data for homes in area: Some neighborhoods will be largely homogenous, encouraging a
neighborhood-level approach, but have no historical data readily available on the home types in the area.
In such situations it is recommended that the program implementer, either with partners or independently,
conduct an in-depth analysis of the common home types. While this approach can have higher up-front
costs, gaining a strong understanding of the house typologies early on will be the more cost-effective

and efficient option in the long term.

Modeling done provides inaccurate results: There are many reasons as to why modeled

estimates might not match the real results. Common causes include discrepancies between the
modeled home/materials and the real counterpart, user input error, and not accounting for unexpected
behaviors from the inhabitants. While there will always be some degree of inaccuracy with modeling,
if it is reaching a level where modeling is becoming unreliable, the program implementer should try to
identify the exact reason or reasons as to why. Steps to address the most common potential causes for
modeling discrepancies include identifying user behavior either during assessments or with surveys,
reviewing modeling methods used by staff or contractors performing evaluations, and reviewing
modeling software options that may work better for the needs of the program.

3.5.1  Additional Resources

Table 4. Assessments and Estimating Energy Savings Additional Resources

Resource (Assessments) Description Link

Description of building types in the
U.S. from the National Renewable
Energy Research Laboratory.

https://www.nrel.gov/docs/fy220sti/8
1186.pdf

U.S. Building Stock
Characterization Study

https://www.buildwithrise.com/produ
cts

Build With Rise Sustainable home renovations.

https://www.efficiencymaine.com/at-

Estimate your annual heating costs

Compare Home Heating Costs

using different heating systems.

home/home-energy-savings-
program/heating-cost-comparison/

Home Ventilating Institute Certified
Products Directory

Searchable database for HVAC
equipment.

https://www.hvi.org/proddirectory/ind
ex.cfm

Calculate cost savings with a

https://www.nhec.com/new-heat-

NHEC
heat pump. pump-calculator/
h : . .
EPA Watersense Estimate water savings. tps://www.epa.gov/watersense/wat

ersense-calculator
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Table 4 continued

Resource (Assessments)

Description

Link

Just Transition Working Group 2021
Jobs Study

A New York State study
documenting the results of the
green jobs energy transition.

https://www.bwresearch.com/docs/B
WR_NY-JTWG-JobsStudy2021.pdf

Mass Save Home Energy
Assessment

Online assessment of energy
use in home.

https://www.masssave.com/en/saving
/energy-assessments/online-home-
energy-assessment

National Grid Upstate New York
Energy Assessment

Online assessment of energy
use in home.

https://energyassessment.nationalgrid
us.com/residential/start/

LBL Home Energy Saver

Online assessment of energy
use in home.

http://www.hes.|bl.gov/consumer/

Energy- and Cost-Savings
Calculators for Energy-Efficient
Products

Screening tool that estimates a
product's lifetime energy cost
savings at various efficiency levels.

https://www.energy.gov/eere/femp/e
nergy-and-cost-savings-calculators-
energy-efficient-products

ReStock Analysis Tool

The ResStock analysis tool is
designed to help states,
municipalities, utilities, and
manufacturers identify which home
improvements save the most
energy and money.

https://resstock.nrel.gov/

Building Energy Data Exchange
Specification (BEDES)

The Building Energy Data
Exchange Specification (BEDES) is
designed to support analysis of the
measured energy performance of
commercial, multifamily, and
residential buildings, by providing a
common data format, definitions,
and an exchange protocol for
building characteristics, efficiency
measures, and energy use.

https://www.energy.gov/eere/building
s/building-energy-data-exchange-
specification-bedes

The Building Performance
Database (BPD)

This DOE database exists to
publicize energy related
characteristics of commercial and
residential buildings in the U.S.

https://www.energy.gov/eere/building
s/building-performance-database-bpd

NEEA/BetterBuiltNW HVAC
Sizing Tool

A free to use online tool for
calculating room-to-room HVAC
load requirements (requires an
account).

https://hvac.betterbuiltnw.com/Accou
nt/Login.aspx?ReturnUrl=%2fCommon

%2fSites.aspx
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4 Financing the Program

41 Introduction

This chapter will discuss the financial resources available for implementing the SEEP. These
resources include various programs and other opportunities that provide financial assistance to the
program implementer, homeowners, or other involved parties. In addition, this section will discuss
allocation of resources, possible incentives to offer, and anticipated expenses.

4.2 Design and Decisions

421  Funding and Finance Options

Below are some strategies and programs commonly used to fund similar programs. Financial
programs and other opportunities to assist homeowners are also listed.

4211 Service Benefits Charge

The most common funding method utilized by similar programs has been the addition or re-allocation
of fees on ratepayers’ utility bills.*® In addition to being the most used method, it typically provided
the largest source of revenue for programs using multiple funding methods.

Caveat
If the program implementer is not a utility or a municipality that owns and administers its own
energy infrastructure, then adding fees to or reallocating funds from utility bills requires the approval
of the New York State Department of Public Service. Program implementers seeking to utilize utility
bill surcharges are encouraged to reach out to the Department of Public Service or NYSERDA to see
if their plan would be eligible. Program implementers in other states are encouraged to reach out to
their respective Department of Public Service or DOE to check for eligibility.

4212 Taxes

Program implementers that are public entities or working closely with one may be able to acquire funding
through tax revenue. While tax revenue could theoretically come from any level, local-level taxes are
typically the most accessible.

One potential tax revenue source would be from the local property tax. Revenue from local property
taxes would allow a program to begin at a small level if needed, but the funding can still scale with the
program as it expands. This tax source would likely be the most palatable to the public as well since
residents paying local property taxes would also be some of the primary beneficiaries. The expenses
can also be justified as they increase the quality and value of homes in the area.
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Take Note

While there are other taxes from which to generate revenue like the sales tax, these can often
present equity issues. For example, increasing the sales tax would put a disproportionate burden on
poorer families. In addition, since poorer families are more likely to be renters, many will not be able to
directly benefit from the program. If tax revenue is being selected as a source of funding, that revenue
should come primarily from groups that can directly benefit from the program.

4213 Carbon Mitioation fees

Another possible funding method is the collection of revenue from carbon mitigation practices. This
includes practices such as Cap and Invest for carbon emissions and compliance fees collected from
industrial activities. Carbon fees serve the dual purpose of both providing funding and discouraging
carbon emitting practices.

New York State’s largest carbon mitigation program is the Regional Greenhouse Gas Initiative (RGGI).
This program collects fees from power plants and then uses the proceeds for climate initiatives. The
program implementer is also encouraged to explore carbon mitigation programs independently to
identify other opportunities.

More information on the RGGI can be found on the program’s website: https:/www.rggi.org/

4214  Grants

Some similar programs have managed to acquire much of their funding through the acquisition of
grants. Several grants that are available for use as of the release of this framework are listed below.
The program implementer is also encouraged to explore grant options independently to stay up to
date on new opportunities.

Caveat
Acquiring funding primarily through grants is most likely to occur for smaller scale implementations
of a SEEP, with the feasibility of doing so decreasing as program scale increases. In addition,
the grants available will vary based on the type of organization running the SEEP.

Community Development Block Grant Program (CDBG): The U.S. Department of Housing and
Urban Development (HUD) offers CDBGs to cities, counties, and states with urban environments. The
primary purpose behind CDBGs is to promote the viability of urban communities, particularly for LMI
individuals. CDBGs can be used toward any goal that would serve that purpose. This includes all stages
of the energy efficiency retrofits, health related retrofits needed as prerequisites, and subsidizing
contractor training for local workforce development.

Recipients of CDBGs are also eligible for the Section 108 Loan Guarantee Program. This program
allows CDBG recipients to leverage their annual grant money to receive a low-interest loan for projects.
The intention behind this additional federally guaranteed loan is to help address up-front costs for a
community in situations where the money from the CDBG alone would be insufficient.

41



https://www.rggi.org/

While CDBGs do offer discretion on how benefits can be provided, there are still requirements that
must be met to be eligible. At least 70% of funds from the grant must be spent on LMI individuals,
and at least 51% of the beneficiaries of the program must be LMI individuals. In addition, the program
requires significant community engagement and planning from the grantee prior to being eligible. The
grantee must offer meeting opportunities and provide information to the public. They must also create
a community development plan detailing both how the grantee intends to use the funds and their
expected results.

While CDBGs will not be a viable option for many areas, lower income communities in urban
environments—particularly ones with health and safety prerequisites or other issues impeding
program progress—will be an ideal candidate.

Additional details and information regarding CDBGs can be found on the HUD’s website:
https://www.hud.gov/program_offices/comm_planning/cdbg

United States Department of Agriculture (USDA) High-Energy Cost Grant: The USDA offers a
grant to energy providers in areas where energy expenses are at 275% of the national average or higher.
In 2022 there were no areas in NY'S that would qualify for this program, but the program implementer
should be aware of its existence should there ever be a significant increase of energy rates in the state.
Program implementers outside of NYS are encouraged to investigate whether their area of operation
might be eligible.

Additional information regarding the USDA High-Energy Cost Grant can be found on the USDA website
linked here: https://www.rd.usda.gov/programs-services/electric-programs/high-energy-cost-grants

4215  Fusting Federal Programs

There are several federally run programs that could provide financial assistance, technical assistance,
or both. While examples of federal programs that might help are listed below, it is advisable to
independently research programs as well.

Medicaid: A relatively recent reform for Medicaid in some states is the switch to a Value-Based
Payment (VBP) system. Historically, Medicaid has paid healthcare providers based on services rendered.
The VBP reforms in states like New York; however, now have compensation provided based on health
issues prevented directly or from addressing social determinants of health, substandard housing being
one of them. Such a change opens the door for Medicaid reimbursement to a recognized VBP
participating entity, such as a managed care organization or a healthcare services provider, that can
demonstrate their actions will prevent health issues for Medicaid recipients. This in turn provides

cost savings to the State related to avoidable health expenses such as hospitalizations and emergency
department visits.?°
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As improved health is an expected outcome from the SEEP, this change creates potential for the

program implementer to access Medicaid funding through a Medicaid managed care organization

or a VBP healthcare service when assisting Medicaid recipients participating in the program. This
opportunity could be particularly useful for homes that have significant health and safety issues needed

as pre-requisite before the actual retrofit work can begin (e.g., lead abatement, asbestos removal, moisture
control), as many other resources mentioned in this framework are only available for the energy and
efficiency elements of the retrofit process.

While the Medicaid VBP system has potential, the concept of using Medicaid funds to reimburse non-
healthcare providers is relatively new. There are some significant hurdles that must be addressed before
it can be reliably utilized.

The first barrier is the fact that the current VBP system only allows for a CBO to access these funds
through contracted agreements with a Medicaid Managed Care Organization (MCO) or VBP healthcare
service provider. Program implementers that are utilities would need to contract a CBO to serve as

the implementer on their behalf if they wanted to participate in a Medicaid VBP arrangement. Local
municipalities and governments would also be unable to utilize this opportunity unless they created

a nonprofit body within their organization to serve as the program implementer.

Another significant barrier is that the process requires significant legal expertise. The current VBP
system is complex and requires contracts between the program implementer and a MCO or subcontracts
with healthcare providers. In addition, there are healthcare regulations that limit what information the
program implementer can access regarding Medicaid members and how they can be referred to the
program. Without the necessary legal expertise needed to navigate these contracts, negotiate with
MCOs/healthcare providers, and design a legally compliant referral method for Medicare members,

it is unlikely a program implementer could fully utilize this opportunity.

The last and perhaps most significant hurdle is the current lack of usable data demonstrating and
quantifying the health benefits associated with residential building retrofits. While studies exist

that confirm health benefits do exist from the reduction of fossil fuels and other health and safety
improvements in homes, most are not rigorous or specific enough to build an evidence-based business
case for including dwelling-based services in VBP arrangements addressing social determinants of health.

Efforts are being made to build a case for this, however. One such pilot program addressing this need is
the NYS Healthy Homes Value-Based Payment Pilot, a partnership between NYSERDA and the New
York State Department of Health. The pilot was initiated to develop a framework that allows New York
State’s MCOs to fund residential healthy homes interventions as part of their VBP arrangements with
healthcare providers. Once the NYS Healthy Homes Value-Based Payment Pilot is completed and
evaluated, the resultant data could justify the use of Medicaid funds for health-related retrofits.

Additional information on the VBP system, its reforms, and the current state of progress toward its
use for various purposes within the State of New York can be found on the NYS Department of
Health website: https://www.health.ny.gov/health care/medicaid/redesign/dsrip/vbp_reform.htm
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Weatherization Assistance Program (WAP): The Weatherization Assistance Program is a national
program funded by the United States DOE with additional funding from the New York State Homes
and Community Renewal Agency. WAP provides energy efficiency improvements to privately owned
residences at or below 60% of the State median income. These improvements primarily focus on
weatherization efforts but do include assistance for heat system repairs/replacements as well as
replacements for select appliances like refrigerators.

Priority consideration for WAP funding is given to senior citizens, families with children, and
persons with disabilities. However, households that currently have a member receiving assistance
from the Supplemental Security Income (SSI), public assistance, Supplemental Nutritional Assistance
Program (SNAP), or the Home Energy Assistance Program (HEAP) are considered automatically
eligible for WAP.

The program implementer is encouraged to reach out to the specific subgrantee for their region
to understand the specific resources available locally and the requirements to access them.

Additional information on the WAP can be found on the DOE website:
https://www.energy.gov/eere/wap/weatherization-assistance-program

NY specific information for the WAP can be found on the Homes and Community Renewal (HCR)
website: https://hcr.ny.gov/weatherization

Federal Housing Authority (FHA) Energy Efficient Mortgage Program: The Federal Housing
Authority under the federal HUD offers mortgages to homeowners seeking lower utility bills through
energy efficiency improvements. This program allows homeowners to leverage their FHA insured
mortgage to secure a loan for said improvements. These energy efficiency measures include but

are not limited to weatherization and renewables installation.

The idea behind the Energy Efficient Mortgage program is that the homeowner will save money on
their utility bill through the efficiency measures and those savings can then be used toward paying

off the addition to the mortgage. This assumption means that work proposed under this program must
be projected to be cash flow positive. The borrower must be able to qualify for the loan amount needed
to refinance the home and there are limits to how much money can be borrowed (A calculator showing
the predicted amount a homeowner can borrow is accessible on the FHA’s website).

The Energy Efficient Mortgage program can be paired with another program offered by the FHA, the
203(K) Rehabilitation Mortgage program. This associated program allows homeowners to finance up

to $35,000 on the mortgage for the purposes of repairing, rehabilitating, or improving their home. This
allows homeowners to finance additional retrofit requirements that might be needed but would otherwise
prevent the project from being overall cash flow positive.

Additional information regarding the FHA’s Energy Efficient Mortgage and the 203(K)
Rehabilitation Mortgage programs can be found on the HUD website:
https://www.hud.gov/program_offices/housing/sth/eem/energy-r
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Take Note

While the 203(K) Rehabilitation Mortgage works well with the FHA's Energy Efficient Mortgage
program, it is important that the program implementer only advocate for such resources if they
are confident homeowners will be able to repay these expenses. Instances of homeowners losing their
homes due to inability to make mortgage payments would not only have disastrous consequences for
them, but also negatively affect the public perception and long-term viability of the SEEP.

Property Assessed Clean Energy (PACE): Property Assessed Clean Energy is a program offered by

the DOE that allows homeowners to finance the up-front cost for energy efficiency improvements through
a loan tied to the homeowner’s property. Payments to the debt are made through the homeowner’s
property tax and remain with the home when a change of ownership occurs.

The program is not currently offered in New York State for residential opportunities, but program
implementers outside of the State should be aware of the option.

Additional information about PACE can be found on the DOE website linked here:
https://www.energy.gov/eere/slsc/property-assessed-clean-energy-programs

Take Note
Similar to the FHA Mortgage, PACE runs the risk of homeowners losing their property if they
default on their debt. If utilizing such a method, the program implementer must be especially
vigilant when taking precautions to prevent overselling to homeowners.

4216  State and Utility Programs

There are also many State-level programs that can be a resource. Below is a list of some relevant NYS
programs. Program implementers in other states are encouraged to investigate what resources are
available to them.

NYS Clean Heat: NYS Clean Heat is a utility-based incentives program for heat pumps. The program
offers rebates for installations of heat pumps done by participating contractors. Depending on the model
purchased, rebates can go up to several thousand dollars, and serve as an effective incentive to reduce
up-front costs for homeowners. The levels and availability of incentives under this program vary by
region and utility. Implementers are strongly encouraged to contact their local utility about what
incentives are currently available.

Additional information on the NY Clean Heat program can be found on their website:
https://cleanheat.ny.gov/
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EmPower: NYSERDA operates the EmPower program to provide weatherization and certain
electrification upgrades to income-eligible residents. Households at or under 60% of the State
median income receive full coverage for energy related retrofitting expenses up to $10,000 in value.
Households between 60% and 80% of area median income are eligible for a 50% cost share up to

a NYSERDA investment of $5000.

Additional Information on the EmPower program can be found on the NYSERDA website:
https://www.nyserda.ny.gov/All-Programs/empower-new-york

NY-Sun: The NY-Sun program offers incentives to homeowners and businesses for the installation
of solar panels. In addition to incentives to lower the price of installation, the program also offers
technical expertise and a variety of finance options to help with out-of-pocket expenses.

Additional information on the NY-Sun program can be found on NYSERDA’s website:
https://www.nyserda.ny.gov/All-Programs/ny-sun

Comfort Home: The Comfort Home Program provides incentives for packages of weatherization
improvements for market-rate homeowners to prepare their homes for electrification.

Additional information about Comfort Home can be found on the NYSERDA website:
https://www.nyserda.ny.gov/All-Programs/Comfort-Home-Program

4217 Lending Programs

The federal government and many states support lending programs relevant to the SEEP. These programs
can be critical to addressing initial cost issues with both homeowners and the program itself, particularly
if there are challenges with securing agreeable terms from private lenders. Some lending programs that
can be used in New York State are listed below.

Rural Energy Savings Program (RESP): The Rural Energy Savings Program is funded by the
USDA for the purpose of offering loans to entities that provide energy efficiency services in rural
areas. The loans offered by the USDA are 0 interest with terms for up to 20 years. The borrower is
authorized to charge up to 5% interest if they choose to offer the funding as a loan to end users.

Given the energy efficiency focus of the SEEP’s retrofits, funding from the RESP can be used for most
every aspect of the program. There are also no real requirements on who the program implementer can be.
Utilities, municipalities, nonprofits, and nearly any other organization that might potentially serve as the
program implementer would be eligible to apply. The primary limitation to using the RESP is that
communities benefiting from it must be in rural areas.

Additional Information regarding the RESP can be found on the USDA’s website:
https://www.rd.usda.gov/programs-services/electric-programs/rural-energy-savings-program
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Green Jobs Green New York (GJGNY): The Green Jobs Green New York program run by
NYSERDA offers low-interest financing options to homeowners for energy efficiency renovations.
GJGNY also offers several other services through the program such as energy assessments.

Additional information on the GIGNY program can be found on the NYSERDA website linked
here: https://www.nyserda.ny.gov/researchers-and-policymakers/green-jobs-green-new-york

4218  TaxIncentives

Tax incentives can significantly reduce long-term cost burdens for homeowners. Tax incentives often
come and go quickly, so it is particularly important for the program implementer to stay up to date
on any incentives that might be offered on the federal, State, and even local level.

Currently, the only major tax incentive available is the Internal Revenue Service (IRS) Residential
Energy Tax Credit. Details of that program are below.

IRS Residential Energy Tax Credits: The current federal tax code includes a tax credit for a percentage
of the costs associated with the installation of renewable energy technology such as solar, wind, and
geothermal. These credits can be applied to any renewables installed in residents’ primary or

secondary homes.

For solar, wind, and geothermal technology installation, the tax credit can be worth up to 30% of the
value of the installation, with the exact percentage reimbursed decreasing over time. There is no upper
limit to this credit, and the recent passing of the Inflation Reduction Act (IRA) has extended it until
December 31, 2032.

Additional information on the IRS Residential Energy Tax Credits can be found on the IRS website:
https://www.irs.gov/instructions/i5695https://www.irs.gov/newsroom/energy-incentives-for-individuals-

residential-property-updated-questions-and-answers

The necessary form for the tax credits, form 5695 can also be found on the IRS website:
https://www.irs.gov/instructions/i5695

Take Note
The Residential Energy Tax Credit is nonrefundable. As the credit only offsets existing
tax liability, it would be unlikely to be substantive for low-income households
with little to no federal income tax liability.

4219  Expected Fypenses

In addition to identifying potential sources of funding for the program, the program implementer must
consider the various expenses they will have. This section will discuss some of these predicted expenses.
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Staff Expenses: To effectively manage the SEEP, dedicated staff time toward recruiting contractors,
marketing the program, managing the program and staff, and monitoring the program will be needed.
The number of staff and their compensation will vary based on the specific needs and strategies of each
SEEP iteration.

While budgets may be tight, it is advised that priority be given toward staff expenses. Ensuring that
staff are highly motivated and competent is essential for promoting homeowner buy-in. Studies of
similar programs have shown that there is a strong relationship between homeowner participation
and monetary investment into program administration.?!

Marketplace expenses: The program implementer is likely going to want a medium that homeowners
can use to interface with the Program Implementer, contractors, and other relevant parties. Perhaps the
most obvious example of such a medium would be a website. While the medium could also be a physical
location such as a storefront, it is important to consider ease of access for participants when choosing.

Creation of a website or other medium will likely cost money to develop, maintain, and upgrade

as needed, and so should be given significant consideration in the program implementer’s budget.

With so many different programs and factors involved in the SEEP, presenting this information in an
unorganized manner could quickly become overwhelming for many participants. As a result, expenses
dedicated to developing this marketplace is another area of the budget that will be of critical importance
to the success of the program.

Marketing: Marketing of the SEEP is another expense that must be considered. Public knowledge

about the program and its benefits will likely be limited when the program is first implemented. Ensuring
that knowledge is spread about the benefits of SEEP will be essential to promote continued participation.
Additional details on marketing the program can be found in chapter 7 on marketing and communications.

Additional Incentives: While there are many incentives offered via third-party entities, these may not
be enough to ensure buy-in from some participants. If budget allows, the program implementer should
consider using program funds to include their own incentives.

Admin’s Choice

There are many ways in which incentives could be offered, but each incentive is typically set up
to address a specific challenge that prevents participation. Since there may not be enough funding
available to provide every incentive mentioned, the program implementer should consider the specific
challenges that seem the most prevalent for them and prioritize accordingly. For example, if low
participation from homeowners is a prominent issue, focusing incentives on reducing the up-front
or overall costs homeowners face with methods such as buying down the interest of loans or providing
an initial bonus to reduce the amount a homeowner would need to borrow would likely see the greatest
impact. As another example, a program implementer struggling with low-contractor availability in
their area may want to offer an additional bonus for the completion of work for contractors,
or to subsidize training expenses _for new contractors.
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QA/ Evaluations: Another expense to consider is hiring evaluators to monitor the performance of
participating contractors, other relevant partners, and of the organization itself. Evaluating contractors
and the program is critical for ensuring homeowners receive quality service. Maintaining high satisfaction
for homeowners is also important to the long-term viability of the SEEP.

In addition to ensuring quality, previous studies of similar programs have shown that many homeowners
end up not saving as much on energy bills as they potentially could have.?? This discrepancy is largely
due to homeowners not being familiar with their new heating systems and so not using them to their full
potential. Ensuring follow ups with customers also provides an opportunity to educate homeowners on
how to use their new appliances more efficiently. Additional savings made after a no cost evaluation are
likely to boost customer satisfaction even more.

The program implementer may want to consider a third-party organization with experience in Quality
Assurance (QA) and evaluations if qualified local personnel are not immediately available. Contractors
could also be paid to perform follow-up visits to help homeowners familiarize themselves with their
heating equipment. Other forms of collecting feedback such as surveys can also be considered to
supplement more expensive in-person evaluations.

4.3 Partners and Support

There are expected to be several organizations that could provide some form of financial assistance.
This section will discuss some of these groups and how they might assist.

Lenders: The SEEP will very likely need to rely, at least partially, on the financing capabilities of
private lenders to help participants address their up-front costs. There are a significant number of private
lenders available within the State of New York, and many of them offer their own unique finance plans
for energy efficiency renovations. Some examples of private lenders with unique energy finance
programs are Blocpower and Sealed’s HomeAdvance.

It is important to coordinate with private lenders to ensure that terms offered for loans are acceptable
for all parties. Given the low rate of default for home energy efficiency loans, these should generally
be considered safe investments by lenders.?

State and Federal Programs: Some State and federal programs have delegated responsibilities to
smaller local organizations or groups such as the WAP and NYS Clean Heat programs, while others
are directly managed by the organization or government such as the New York Green Bank.

Participation and coordination with these entities is important for ensuring that funding opportunities for
homeowners and the program itself can be properly accessed when needed. The program implementer is
encouraged to identify what groups or individuals administer relevant programs for their area to facilitate
future collaboration.
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Local Organizations and Governments: In addition to administering various State and federal
programs, local organizations can assist the SEEP in a variety of different ways. Examples include
helping with community outreach and advocacy, collecting homeowner feedback, or providing technical
assistance. As some individuals and communities may be hesitant to participate in programs like SEEP
for trust-related reasons rather than financial ones, cooperation with local CBOs can be an important
step in building trust.

Other local groups such as HOAs and the municipal government are entities the program implementer
is also encouraged to coordinate with. These groups can provide important technical assistance like
providing housing plans for neighborhoods.

4.4 Challenges and Solutions

A program with as many moving parts as the SEEP can be expected to encounter some challenges
related to finance in its implementation. This section will detail some of the possible difficulties the
program implementer might encounter, as well as suggested methods to address them.

Initial up-front costs and long-term debt for homeowners: Two of the most significant barriers
preventing homeowner participation are the prospects of up-front costs and taking on unaffordable debts.
Many households in the U.S. simply do not have the necessary funds on hand to pay for these renovations
and paying interest on a long-term loan they are unsure they can afford is not an appealing alternative.

The most straightforward way to address these financial concerns are through incentives, paid for
either by funds from other programs or the SEEP itself. Programs like NYS Clean Heat can provide
rebates to drive down up-front costs. In addition, securing low or even 0% interest loans, if possible,
from lenders on behalf of homeowners is an effective way to assuage concerns regarding long term
debt. If renovations are done efficiently, it is entirely possible for energy savings to cover all debt
incurred from a low-interest loan.

Up-front costs for contractors: For most projects contractors typically need to acquire and pay for tools,
labor, and materials long before they can collect payment from the client. These up-front costs can be a
significant barrier to contractors, who often must take out short-term bridge loans to ensure they are able
to cover costs until payment is due. Such short-term loans can easily cut into contractors’ overall profit.

There are several methods that a program implementer might utilize to address this challenge. As a SEEP
will typically involve partnering with lenders, one of them could potentially offer contractors short-term
loans with more favorable terms than they would typically get outside of the program. Another approach
would be to assist with the costs as much as possible through program benefits and incentives. Methods
such as requiring repayment for equipment purchases after contractors are paid (if the program
implementer is utilizing a supply management system) or incentives that provide initial capital to
contractors are effective ways at addressing up-front cost concerns. It is also advisable to consult with
participating contractors to see which solutions would be the most appealing to them.
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Soft and transaction costs for contractors: Contractors have also expressed concerns about

dealing with costs for services that don’t generate revenue such as building assessments and initial
consultations. Additionally, there are concerns over transaction costs such as time spent looking

for new jobs and adjusting schedules for customer cancelations. An initial evaluation and consultation
performed by SEEP staff in addition to the recommended strategy of subsidizing contractor evaluations
and follow-ups are quite advantageous for contractors seeking to reduce these soft costs.

Having homeowners use program staff for initial steps also has advantages for contractors with regards
to transaction costs. Homeowners that make it to the point in the program where they are working with
a contractor have already gone through several steps of the program, and so are less likely to cancel
services at that point. The engagement teams and the General Contractor (GC), if that model is being
used, also fulfill the important role of organizing work for homeowners. This service, in addition to the
comprehensive listings of participating contractors that are to be made available to customers, should
go a long way in reducing time contractors spend looking for work between jobs.

Residents may be renters: For some communities, many of the homes in the area are rented out to
residents. This poses a challenge for the program, as the individuals who own the home do not live there.
The traditional incentives to retrofit a home (energy savings, better health, better comfort) typically won’t
apply to them.

It is unlikely the program implementer will have enough funding to provide incentives strong enough

to offset the lack of other benefits for rental situations, but other indirect benefits to the homeowners
can be an option as well. For example, if the program implementer is the local government, offering a
reduction in local property taxes could be an option. Encouraging participation in the SEEP program
among homeowners that rent out their properties is a significant challenge. The National Renewables
Energy Laboratory has recently conducted studies on the financing of whole-home energy retrofits and
some of the recommendations show promise in altering finance options to be more favorable to building
owners. These recommendations include providing homeowners with more credit and better lending
terms for retrofits.?* While the program implementer is encouraged to explore options to address this
challenge, it may simply be more cost-effective to instead focus resources on non-renting households.
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441 Additional Resources

Table 5. Financing the Program Additional Resources

Resource (Assessments)

Description

Link

The DSIRE Database

This database provides
comprehensive information on
State, federal, local, and utility
incentives and policies that are in
place to support renewable energy
and energy efficiency.

https://www.dsireusa.org/

Spotlight on Maine: Transition to a
Sust