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The Northeast Home Energy 
Rating System Alliance

(NEHERS)

www.nehers.org
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Part I: The HERS Index
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RESNET

https://www.resnet.us/
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What is the HERS Index? 
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HERS® Activity by IECC Climate Zone

https://www.resnet.us/wp-content/uploads/2022-HERS-Activity-by-climate-zone.pdf
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HERS® Activity by State

https://www.resnet.us/wp-content/uploads/2022-HERS-Activity-by-State.pdf
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How a HERS Rating Can Assist 
Renters & Home Buyers:

• Transparency & Information
• Identifying Energy Efficient Units
• Understanding Energy Costs
• Advocating for improvements
• Supporting Sustainable Living
• Enhancing Quality of Life
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Why Energy Labeling Is Important

https://www.energy.gov/scep/slsc/low-income-energy-affordability-data-lead-tool

1 in 7 Families Live in Energy Poverty 

Across Every state, extremely low-income 
households bear disproportionately high 
energy burdens
https://rmi.org/1-in-7-families-live-in-energy-
poverty-states-can-ease-that-burden/
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Aesthetics Versus Thermal Efficiency



13

… What’s Under the Façade? 
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Energy Transparency
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Actual Utility Bills
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Thermal Imaging
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Energy Modeling
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Case Comparison
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• Inflation Reduction Act (IRA)
• 45L Tax Credits
• DOE Homes
• DOE HEEHRA
• Green and Resilient Retrofit Program (GRRP)
• DOE 48 Solar 
• Bipartisan Infrastructure Law (BIL)
• Utility Program Rebates & Incentives

Local and Federal Funding Opportunities:
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Part II: The CO2 Index
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The CO2 Index:
Why and How
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• CO2 100 indicates that the rated home 
incurs the same total emissions as a similar, 
all-electric home built to 2006 efficiency 
standards 

• CO2 0 = the rated home incurs net-zero 
emissions over the course of the year - a 
more difficult scenario than a HERS 0 Score 
unless the home is generating on-site
renewable energy at times when the grid is 
carbon-intensive

Spoiler: HERS 0 and CO2 0 are NOT the 
same thing! A HERS 0 home is still a 
burden on the grid overnight when 
renewables are not plentiful. 



24

The Cambium Database

- Grid Forecasting Tool Released 
in 2020

- Based on the USEPA eGRID
regions

- Models 10 Different Grid Impact 
Scenarios

- Leading Grid Analysis Tool 
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NREL 
The Cambium 
database 
analyzes 
hourly results, 
showing 
emission rate 
patterns in 
kg/MWh of 
production

Time of Use
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Low Renewables Cost Scenario —
Highest Market Share of Renewable Energy 

Levelized from 2025-2050
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Courtesy ISO-ne.com
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This home was modeled to Base Code, HERS 45 All-Electric, and HERS 42 –
Propane

Insulation R-values were kept at Base Code levels across all 3 models

Stretch Code Job Comparison

Address: Base Code All Electric - HERS 45 Propane - HERS 42 

18 Beach Grass HERS 59 HERS 45 HERS 42

3200 sq ft 3Beds
Insulation Package Base Code Minimum Base code minimum Base Code minimum

Windows U:.30 / SHGC:.27 U:.30 / SHGC:.27 U:.30 / SHGC:.27
House Tightness 3 Air Changes 1.25 Air Changes 1.0 Air Changes

Heating Heat pump w/Propane backup Heat Pump HSPF2-10; SEER2-18.8 98% efficient furnace
Cooling SEER-17.5 SEER2-18.8 SEER-18

Hot Water 95% efficient On Demand Heat Pump 3.93 EF 96% efficient On Demand

ERV 60% efficient 82% 85%

Operational Cost $3,865 $2,774 $3,815 

Op. Cost 25 yr $96,625 $69,350 $95,375 

Tons Carbon / YR 4.42 3.01 4.97

25-Year Horizon 110.5 75.25 124.25

Air Changes have a significant impact on Energy performance
Operating cost is an estimate
25-year horizon does not account for inflation
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Comparing the Same Development Across Three Grids

3 Cambium GEA Scenarios
Nantucket, MA  02554   
NEWEc - NPCC New England

White Plains, NY  10601
NYSTc - NPCC 
NYC/Westchester/Long 
Island/ Upstate

Caldwell, OH  43724
RFCWc - RFC West
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Even after 
adding all that 
PV, we still are 

emitting 
carbon at the 

grid scale 

PV doesn’t 
produce at 

night!

HERS 0 

≠ 

CO2 0
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Environmental Justice and CO2

Large numbers of 
“peaker” plants in 
New England are 

located in areas with 
densely populated EJ 

Communities

Source: US EPA data visualized at https://www.cleanegroup.org/initiatives/phase-out-peakers/maps/
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What is a Virtual 
Power Plant?

Leveraging of installed 
communications tech to deliver 
demand responsiveness 

Let’s consider a microgrid and a VPP

We can’t have a microgrid 
without connecting to a primary 
grid’s Peak Load capacity in case 
that microgrid goes down.

if a microgrid is supported by VPP 
responsiveness, it can eliminate itself 
from the peak load equation. 
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All Of These Are Now Supported 
and Are Interconnected:

On-Site Battery Storage/ Micro-Grids
Heat Pump Water Heaters

Electric Variable capacity HVAC Systems
Connected Thermostats

Clothes Washers
Clothes Dryers
Refrigerators

Electric Vehicles
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Part III: Embodied Carbon
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Total global fossil fuel 
emissions by sector, 2022

The built environment is 
responsible for 40% of annual 
global CO2 emissions

Concrete, steel, and aluminum 
for buildings & infrastructure 
are responsible for 13% of 
annual global CO2 emissions

Buildings and Carbon: 
Operational and Embodied Emissions
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(Average of 800 new 
homes from BfCA studies)

235 million m2

(2.5 billion ft2)
new low-rise residential 

in US (2017)

~50-55 
million tonnes 

annual emissions

Residential Construction Impact
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Total Net
EMISSIONS

561
kg CO2e/m2

Total Net
EMISSIONS

191
kg CO2e/m2

EMBARC Study 
(Toronto region)
503 as-built homes

HIGHEST 
RESULT

Total Net
EMISSIONS

116
kg CO2e/m2

AVERAGE 
RESULT

LOWEST 
RESULT

https://www.buildersforclimateaction.org/report---embarc-report.html

Residential Construction 
Material Emission Baselines
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Carbon Use Intensity - Nelson, B.C.
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+ CARBON USE 
INTENSITY=

Up-Front Embodied 
Carbon Emissions

Operational
Carbon Emissions

ENERGY
USE INTENSITY

ENERGY SOURCE 
EMISSIONS

New Way to Define Building Performance
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CARBON USE 
INTENSITY

Target date for 
zero emissions

0 kgCO2e/m2 2050

Can’t get here without carbon storing buildings.

New Way to Meet Emission Reduction Targets
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A1 A2 A3 A4 A5 B6 B1-5 C1-4

Life Cycle of a Building
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Material Carbon Emission Analysis
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Simple Substitution Strategy: Immediate Action
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Part IV: Emergent Methodologies
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Emergent Methodology:                                     
Combining RESNET Indices for Equity 

HERS Index
This year, RESNET will introduce its 4,000,000th HERS Rated Home into its registry!

CO2 Index
Currently established: accounts for time of use emissions and coordinates with 

the new embodied carbon standard. EPDs could use the CO2 Index to allow 
for consistency across the industrial sector in product manufacturing.

Embodied Carbon Measurement Standard
Currently in development: Technical Advisory Task Group is working out the 

details and the Standard Development Committee has been officially appointed. 
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● HERS H20 Water Index is currently established: opportunity to coordinate with 
other indices as it relates to carbon and/or ecological impact.

● HERS H2O was rolled out in 2021: over 6000 homes have used this index in the 
West and Southwest. This is in alignment with WaterSense certification from the 
EPA.

● According to the EPA, Electricity Generation is responsible for 41% of our water 
consumption in the US!  

● Reducing our Grid Intensity reduces our Water Intensity!!
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Emergent Methodology: M/E/P
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Emergent Methodology: M/E/P

● Include refrigerant impacts - major potential impact during use (B) stage

● Include MEP in embodied carbon (EC) standard; 25% of total EC emissions 
(CISBE 2021)

● Utilize CISBE-NA TM65 as data basis (ASHRAE in process), or EU EPD data

● Sensitivity Analysis on residential-scale EC totals in process

● Coordinate with RESNET Workflows and Indices to inform data 
collection and analysis
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Part V: Environmental Justice 
and Resiliency
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Source: US EPA data visualized at 
https://www.cleanegroup.org/initiatives/phase-out-peakers/maps/

Environmental Justice Neighborhoods 
and “Peaker” Plants

https://mass-
eoeea.maps.arcgis.com/apps/webappviewer/index.html?id=1d6f63e7
762a48e5930de84ed4849212
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So Let’s Reduce the Load
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So Let’s Transition to Renewables
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Unequal Consequences
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Indigenous Knowledge Leading the Way

“5% of world’s population exist 
of indigenous people, and their 
way of life has preserved 80% of 
the world’s biodiversity.” 

– Raki of West Papua

https://sustainingalllife.org/resources/frontline-voices-video/
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Extraction

RAW 
MATERIALS

PRODUCTS WASTE
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Regeneration

Photo by 
Nelson 
Treehouse 
and Supply
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Bio-Based = 
Supports Local Industry =

Carbon Sequestering = 
Non-Toxic…
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Getting to Be Human
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Where Does Value Lie?
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Resiliency

https://nextcity.org/features/grassroots-movement-puerto-ricos-first-community-owned-solar-microgrid
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Energy Is Everything
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Nicole Burger
Regional Manager, New England 
and Senior Energy Consultant

Innova Building Advisors 
nburger@innovaservices.com

Andy Buccino
Manager - Energy Division
Stephens and Company

AndyB@stephensandcoinc.com

Jacob Deva Racusin
Director of Building Science 

and Sustainability
New Frameworks

Jacob@newframeworks.com
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Thank You!


