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To achieve better buildings that are zero energy, zero carbon, 

and beyond – through research, policy, guidance and market 

transformation – to protect people and the planet.

Mission

California Lottery Santa Fe Springs | Santa Fe Springs, CA Credit: LPAS Architecture + Design
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Five Foundations of Zero Carbon Building Policies
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Definitions/Lexicon
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Zero Energy

(aka Net Zero Energy, Zero Net Energy)

A zero energy building combines energy 

efficiency and renewable energy generation to 

consume only as much energy as can be 

produced onsite through renewable resources 

over a specified time period. (Source: U.S. 

Department of Energy)

https://www.energy.gov/eere/buildings/zero-energy-buildings
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Zero Carbon

(aka Net Zero Carbon, Zero Net Carbon)

A zero carbon building is defined as one that 

is highly energy-efficient and produces onsite, 

or procures, carbon-free renewable energy in 

an amount sufficient to offset the annual 

carbon emissions associated with operations. 

(Source: Zero Carbon Building Standard 

Canada Green Building Council)

https://www.cagbc.org/cagbcdocs/zerocarbon/CaGBC_Zero_Carbon_Building_Standard_EN.pdf
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Electrification

Electrification refers to replacing direct fossil 

fuel use (e.g., propane, heating oil, gasoline) with 

electricity [use] in a way that reduces overall 

emissions and potentially energy costs while 

lowering other air pollutants. 

(Source: Environmental and Energy Study 

Institute)

https://www.eesi.org/projects/electrification


© New Buildings Institute 2020

Building-Grid Integration

(aka Grid-Enabled Buildings, Grid Harmonization)

Building-grid integration refers to the 

integration and optimization of homes and 

commercial buildings with the nation’s energy 

grid. (Source: Department of Energy)

https://www.energy.gov/eere/buildings/buildings-grid-integration
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Five Foundations of Zero Carbon Building Policies
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Five Foundations of Zero Carbon Building Policies

The basis 

of ZNE
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Five Foundations of Zero Carbon Building Policies

Materials 

Impact
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Five Foundations of Zero Carbon Building Policies

Operational 

Carbon
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Operational Carbon
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Gas v. Electric Commercial 
Bldgs (Site BTUs)
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Gas v. Electric Commercial 
Bldgs (Site BTUs)
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Electric Grid Sources - National

U.S. Energy Information Administration's Open Data API for Electricity Net Generation.

http://www.eia.gov/opendata/qb.cfm?category=1
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Time of Use
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COVID-19 Impacts
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COVID-19 Impacts
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MWCOG Context

• Climate Energy Environment Policy Committee

• Regional GHG reduction 40% by 2030

• 80% by 2050

• Targeted goals for sectors for local 

governments
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MWCOG Context

• Maryland 50% RPS by 2030; 100% by 2040

• MoCo, MD exploring BPS

• Washington, DC 100% RPS by 2032

• 2017 Energy Code increase

• BEPS

• Virginia 100% RPS by 2050

• Energy code updating
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Electric Grid Sources - DC

U.S. Energy Information Administration's Open Data API for Electricity Net Generation.

http://www.eia.gov/opendata/qb.cfm?category=1
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Electric Grid Sources - Maryland

U.S. Energy Information Administration's Open Data API for Electricity Net Generation.

http://www.eia.gov/opendata/qb.cfm?category=1
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Electric Grid Sources - Virginia 

U.S. Energy Information Administration's Open Data API for Electricity Net Generation.

http://www.eia.gov/opendata/qb.cfm?category=1
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Five Foundations of Zero Carbon Building Policies
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Grid Integration + Storage
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New Metrics for Building-Grid Integration

The GridOptimal Buildings Initiative



© New Buildings Institute 2020

The GridOptimal Buildings Initiative - Key Themes

• The way buildings interact with the electric grid is evolving rapidly.

• Buildings will face increasing regulatory and economic pressure to 

be able to respond to changing utility rate and delivery structures.  

• Designers will need to understand and incorporate strategies that 

allow buildings to directly interact with the utility grid.

• Adapting to the interactive grid will be critical to maintaining building 

services and comfort and to grid dependability.

• Efforts to decarbonize the electrical grid will require better 

integration of distributed energy resources.
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One-Way Grid
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• Permanent Efficiency

• Reduce building energy 
loads…

• Peak Shifting

• Design to modify time of peak 
building energy use to adapt to 
grid…

• Dynamic Response

• Actively reduce building energy 
use in response to short-term 
grid constraints…

• Dispatchable Energy Storage 

• Actively manage energy use 
patterns based on grid 
signals…

Opportunities for Building Integration with Grid
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Electrification
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Making Headlines
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Beneficial Electrification

• Saves consumers money over 

the long run;

• Enables better grid management; 

and

• Reduces negative environmental 

impacts.
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Principles to Electrify

• Efficiency First

• Value of Flexible Load for Grid

• Understand Emissions Impact

• Use Emissions Efficiency

• Account for Life of Measure

• Rate Design
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Building Electrification Technology Roadmap 
(BETR)

• Collaboration between NBI, BDC and EPRI

• Goal: Accelerate the development and adoption of 

advanced electric technologies

• Objectives:

• Characterize the industry status of technology 

readiness for electrification including 

product optimization and site barriers to adoption.

• Provide guidance that supports 

building electrification (BE), carbon reduction, 

energy efficiency and research programs over the 

next 10 years.



© New Buildings Institute 2020

Embodied Carbon
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Global CO2 Emissions

Source: Global Alliance for Buildings and Construction 2018 Global Status Report
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www.newbuildings.org

Questions?

Kim Cheslak

Associate Director Codes and Policy 

kim@newbuildings.org 


