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• Reducing emissions in residential construction requires 

us to expand beyond energy efficiency to also include:

–  Strategic electrification

–  Connected equipment to aid in demand response

–  Supporting EV-charging

• EPA’s goal: to coalesce the industry around the primary 

features needed to reduce operational decarbonization

• ENERGY STAR NextGen is NOT intended to replace core 

ENERGY STAR program, nor DOE’s Zero Energy Ready 

homes

Introduction



1. Highly energy-efficient construction

2. Multi-stage ENERGY STAR certified connected heat pump

3. ENERGY STAR certified connected heat pump water heater

4. Clean electric cooking

5. Electric vehicle charging capability

ENERGY STAR NextGen Certified Homes and Apartments



Energy Efficiency: ENERGY 
STAR has a 30+ year track record.

Clean Energy: EPA’s Green Power 
Partnership is helping to drive 
demand.

Electrification: EPA will be guiding 
people to do it right (by prioritizing 
efficiency).

U.S. Decarbonization Strategy

Land Deregulation 

Energy Efficiency

Clean Energy

Electrification

F-Gas, N2O, CH4 Reductions 

Land Sink

CO2 Removal Technologies6
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Source: The Long-Term Strategy of the United States

The Path to Decarbonization

https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strategy.pdf
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The Source of Emissions Reductions

Emissions by end-use

…and will be the 
greatest source of 
emissions reductions 
(and enable the grid of 
the future).

36%

Buildings and homes 
account for 1/3 of U.S. 
greenhouse gas 
emissions…

Buildings 

& Homes

Industrial

Transport

17%

Emissions-reduction potential by fossil-fuel 
combustion end-use (below 2005 levels in 2030)

55%

Source: Electric Sector Emissions Impacts of the Inflation 
Reduction Act, US EPA, September 2023

https://www.epa.gov/inflation-reduction-act/electric-sector-emissions-impacts-inflation-reduction-act
https://www.epa.gov/inflation-reduction-act/electric-sector-emissions-impacts-inflation-reduction-act


Agenda 

✓ Introduction and overview

• Emissions and utility cost 
analysis

• Overview of Program 
Requirements 

• Sample Collateral



1. Benefits that can attract customers

• Indoor air quality improvements

• Environmental benefits

• Cutting edge technologies 

2. Simplified construction process if not installing gas utility infrastructure

3. Prepare for the future / get rewarded for staying ahead of codes

• ESG reporting of emissions savings

• Utility incentives

• 45L

• HEERA (Home Efficiency and Home Electrification and Appliance Rebates) 

Builder Value Proposition  



Emissions and Utility Cost Impacts
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National Average CO2e Emissions Impact
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National Average CO2e Emissions Impact

• Replacing gas equipment with heat 

pumps reduces emissions by at least 

35%

• Homes built to above-code labeling 

programs level further reduce CO2e 

emissions

• Efficiency + Electrification = Greatest 

Reductions 

• ENERGY STAR NextGen sees most 

significant emissions reductions

(-)

(8%)

(35%)

(30%)

(48%)

(38%)

(43%)

(56%)

(61%) (60%)
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• Emissions reductions are higher in 

locations with cleaner grids, and 

where heating loads are higher

• ENERGY STAR NextGen, the 

reductions are the largest at 40 - 80%. 

– ENERGY STAR NextGen homes also 

demonstrate greater sensitivity to the 

regional electric grid’s emissions rate 

because of the higher electricity 

consumption.

Regional Emissions Impact for Mixed-Fuel New Homes

Low Elec Emission Rate High Elec Emission Rate



Methane

86x
more potent 

than CO2 over 

a 20-year period 

Methane

CO2



Nitrogen Oxides 

Residential gas appliances 

emit more Nitrogen Oxides 

pollution than gas power 

plants, despite using less 

gas

Source: 2017 EPA National 

Emissions Inventory

205,415
tons/yr145,169

tons/yr

Gas power plants      Residential gas appliances

 

https://www.epa.gov/air-emissions-inventories/2017-national-emissions-inventory-nei-data
https://www.epa.gov/air-emissions-inventories/2017-national-emissions-inventory-nei-data
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Regional Utility Cost Impact for Mixed-Fuel New Homes

• Homes built to more stringent code 

or labeling programs achieve higher 

annual energy cost savings.

• 2021 IECC homes can lower utility 

costs by about 14% on average. 

• Above-code labeling programs can 

lower utility costs by 13 – 38%.

Low Elec-to-Gas Price Ratio High Elec-to-Gas Price Ratio
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• Relative annual energy costs are 

generally higher in locations with a 

high electricity-to-gas price ratio.

• Electrification without improving the 

building's envelope and/or HVAC 

efficiency can lead to higher annual 

whole-house energy costs. 

– In Detroit, the annual energy cost of 

electric homes built to 2018/2021 IECC 

and ENERGY STAR v3.2 level has 

increased relative to 2018 IECC mixed-

fuel home. 

Regional Utility Cost Impact for Electric New Homes

Low Elec-to-Gas Price Ratio High Elec-to-Gas Price Ratio



Take the Energy Cost Comparison with a grain of salt

Electricity price forecast Historic gas prices

Source: Retail Rate Projections for Long-Term Electricity System Models

https://www.nrel.gov/docs/fy22osti/78224.pdf


Take the Energy Cost Comparison with a grain of salt



Overview of Program Requirements



• Home or building certified to the most rigorous ENERGY STAR New Construction 

program requirements

• National v3.2/Multifamily v1.2

• This requirement would also apply in states that would not otherwise be subject 

to these versions of the program requirements due to code adoption

1. Energy Efficiency Prerequisite
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2. ENERGY STAR Certified Multi-Speed Heat Pumps

• ENERGY STAR certified two-speed or variable-
speed heat pump installed that serves the design 
load of each heated zone 

• Each heat pump must also meet EPA’s 
‘connected’ criteria or is controlled by a wifi or 
ENERGY STAR certified smart thermostat

• In Climate Zones 5-8, installed heat pumps are 
ENERGY STAR Cold Climate certified

• For air-source heat pumps, blower fan 
volumetric airflow, blower fan watt draw, and 
refrigerant charge are Grade I per ANSI / 
RESNET / ACCA Std. 310  



ENERGY STAR NextGen homes and 
apartments allow you to take control of 
your comfort with a quiet and responsive 
heating and cooling system

2. ENERGY STAR Certified Multi-
Speed Heat Pumps
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Cold Climate Heat Pump Case Studies

“I live on the top of a mountain in Waterford,

Maine, where it gets pretty windy. That’s not a 

challenge for my heat pumps, which during the 

February cold snap kept me warm without 

backup even during -49 °F wind chill! I’m also 

saving around $300 a month using heat pumps 

instead of propane.”

Frank D., Waterford, ME

“I’ve saved thousands of dollars by heating my

entire home with two heat pumps. I’ve kept my

oil-burning furnace as backup, but it rarely gets

used. In fact, I haven’t had an oil delivery since

the fall of 2021.”

Paul N., Van Buren, ME
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HVAC grading update

Task 1

Design 

Review

Task 2

Total Duct 

Leakage

Task 3

Blower Fan 

Airflow

Task 4

Blower Fan 

Watt Draw

Task 5

Refrigerant 

Charge

HVAC grading makes it easier to certify ENERGY STAR homes and apartments:

• Integrates most ENERGY STAR HVAC requirements into an ERI rating

• Does not require a credentialed HVAC contractor

• Eliminates the HVAC Commissioning Checklist

• Rewards proper installation with ERI points and helps meet the 45L tax credit

The Five Key Sequential Tasks in Standard 310



3. ENERGY STAR Certified Heat 
Pump Water Heaters 

• ENERGY STAR certified heat 
pump water heater that meets 
EPA’s ‘connected’ criteria 

• Each heat pump water heater is 
208/240 volts, with minimum 
tank capacity as follows:

Bedrooms        0-1  2   3    4+

Tank Capacity  36  45  59  72 

• Each heat pump water heater 
located within occupiable space 
has a sone rating 
< 55 dBA
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4. Electric Cooking 

Cooktops and ovens are 

electric. Induction range 

elements / burners are 

recommended, but not 

required.

“Optional induction cooktops 

have precise temperature 

control, boil water quickly, 

and have cooktop surfaces 

that remain cool to the touch, 

making them easier to clean.”



Cooking Pollutants 101

1. All cooking emits unhealthy particulates (PM2.5)

2. Cooking with gas also emits combustion pollutants (NO2 & CO) 
at elevated and hazardous levels

3. Vented range hoods can remove a significant portion of all 
cooking-related contaminants.

• Many people don’t use range hoods because they think they 
are not needed.

4. Gas piping can also emit methane and benzene into homes, 
regardless of appliance use

5. Shifting from gas to electric eliminates combustion byproducts 
such as NO2 and CO, and reduces ultrafine particles, but does not 
affect pollutants from cooking itself (PM2.5).

6. Filtration via central forced air or portable air cleaners can 
remove PM2.5 (from cooking), but not NO2 or CO (from gas).



NO2 Pollutant Levels

There is no regulation of indoor air quality

Our best approximation for exposure 
limits is using EPA’s National Ambient Air 
Quality Standards

NAAQS 1-hour exposure of NO2 of 100 
ppb, not to be exceeded more than once 
a year

An LBNL study estimates that 38-64% of 
homes in SoCal exceed this level at least 
once per week using a single cooktop 
(without a range hood)

Number drops to 9-24% of homes with 
range hood use

https://www.osti.gov/servlets/purl/1163745


Electric cooktops and ovens eliminate the 
emissions of indoor air pollutants associated with 
gas combustion, including carbon monoxide and 
nitrogen dioxide, and contribute to a healthier 
indoor living environment. 

 Children living in homes with gas 
stoves have a 42% increased risk of 
having asthma, according to a meta-

 analysis of 19 studies.1
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4. Induction/Electric Cooking 

https://academic.oup.com/ije/article/42/6/1724/737113?login=false


5. Electric Vehicle Charging Capability



• For one- and two-family dwellings with dedicated parking:

• EV-Ready: One parking space is provided per dwelling unit that includes all the 

items below.

• A powered 208/240 receptacle is installed in garage or within 3 feet of driveway or dedicated 

parking space

• The electric service panel includes a 40-amp (or greater) breaker and panel directory identifies the 

branch circuit as “Electric vehicle charging”

5. Electric Vehicle Charging Capability



5. Electric Vehicle 
Charging Capability

• For all other dwellings, comply with either EV-Ready or both of the below:

• EV Charger: Install (at a minimum) the following number of ENERGY STAR certified EV-Chargers 
that meet EPA’s ‘connected’ criteria as follows:

Parking Spaces: 1-10 11-20 21-30 31-40 41+

EV Chargers: 1 2 3 4 5

• EV-Capable: Conduit is installed that runs continuously from the electrical panel to a junction box 
that terminates within 3 feet of at least 20% of the development’s parking spaces



In homes with private parking, 
a heavy-duty power outlet is 
wired in and ready to charge an 
electric vehicle 

Even if you don’t have an EV 
today, having the necessary 
wiring installed or access to a 
charger will make it quicker, 
easier, and less expensive to 
go electric if you’re ready to 
make the change in the future.

5. Electric Vehicle 
    Charging Capability



DOE’s Zero Energy Ready Homes

Overlapping DOE ZERH v2 Requirements

✓ ENERGY STAR v3.2

• Heat Pump Space Heater Ready

• Heat Pump Water Heater Ready

✓ Electric Vehicle Ready

• (Nothing on electric cooking)



Sample Collateral











Rater Next Steps

1) Take mandatory ANSI 310 training from 
your HCO

2) Take optional ENERGY STAR NextGen 
training (still in development)

3) Become an expert on NextGen 
technologies

 HPWH guide under development

 Great trainings on ccHP: NYSERDA, NEEP 



Breaking Ground: Amplifying Early Adopters

Calling all ENERGY STAR NextGen certified home builders: if 

you’re breaking ground on homes or apartments that will earn 

ENERGY STAR NextGen certification, tell us your EPA 

story. Send the following information to 

energystarhomes@energystar.gov and we may feature your 

work in future program marketing and promotion efforts.

• Your company name and logo

• Site location, short description, and breaking-ground or 

construction photos

• Tell us why you chose to be an early adopter of the 

ENERGY STAR NextGen certification

Learn more at: www.energystar.gov/NextGenHomes

mailto:energystarhomes@energystar.gov?subject=ES%20NextGen%20Early%20Adopter
http://www.energystar.gov/NextGenHomes
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