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Overview
• AEO2024 pause and AEO2025 enhancements

– Technology representation

• Major end-use technology updates

• Distributed generation technology updates

• Behind-the-meter storage characterization

– Policy representation

• Recent legislation and policy assumptions

• Changes in the residential and commercial buildings sectors

– Residential Energy Consumption Survey (RECS)

– Commercial Buildings Energy Consumption Survey (CBECS)

2
AEO2025 Buildings Working Group, Virtual, 

May 8, 2024

PRESENTATION FOR DISCUSSION PURPOSES. DO NOT QUOTE OR CITE. 

RESULTS ARE SUBJECT TO CHANGE.



AEO2024 pause and

AEO2025 enhancements



AEO2025: Enhancing long-term modeling capabilities
• The energy market is rapidly evolving, with new policies and regulations, 

new macroeconomic trends, and revolutionary technology change.

• We are not publishing AEO2024 to devote more development time to:

– Introducing hydrogen representation

– Improving carbon capture, transportation, and sequestration modeling

– Improving electric power sector modeling

– Improving technology representation in National Energy Modeling System (NEMS)

– Addressing more comprehensively the existing and upcoming laws and regulations

https://www.eia.gov/pressroom/releases/press537.php

https://www.eia.gov/outlooks/aeo/resources/
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Improving technology representation in NEMS residential 

and commercial modules
• Update distributed generation, combined-heat-and-power technology, and 

major end-use equipment cost and performance characteristics 

• Develop representation of battery energy storage in buildings

• Characterize mini-split heat pumps in the residential sector
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Improving technology representation in NEMS beyond 

AEO2025
• Update and regionalize residential major end-use equipment fuel and 

technology switching costs**

• Model thermal storage technologies: standalone, equipment-integrated, and 

envelope-integrated**

• Revise building envelope heating and cooling loads, residential new 

construction costs, and residential weatherization effects**

• Investigate effects of hydrogen blending on end-use equipment

**Depends on funding and data availability
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AEO2025 enhancements: distributed generation, 

combined heat and power, and battery storage



New distributed generation report characterizes solar photovoltaic (PV) 

paired with battery energy storage

Note: kW-DC = kilowatt direct current; full report available at https://www.eia.gov/analysis/studies/buildings/dg_storage_chp/
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Modeling behind-the-meter (BTM) battery energy storage systems in 

NEMS: some initial thoughts
• Focus on residential sector first, and battery storage paired with solar PV 

(rather than standalone batteries)

– New versus retrofit battery system installations

– S&P Global Grid-Connected Energy Storage Market Tracker: H2 2023—about 80% of BTM 

battery storage installations through 2030 will be residential versus commercial and industrial

• Let the current solar PV adoption choice models determine battery storage 

adoption

– Modeling Distributed Generation in the Buildings Sectors: 

https://www.eia.gov/outlooks/aeo/nems/2020/buildings/

– Fixed share of PV capacity that also adds battery storage capacity; battery system size based 

on average solar PV system capacity

• Models do not differentiate between installation in new versus existing construction
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Modeling behind-the-meter battery energy storage systems in NEMS: 

exploring cross-sector effects and market dynamics
• Use battery technology learning across residential, commercial, 

transportation, and electricity supply models to drive increasing shares of PV 

systems coupled with battery energy storage 

• Investigate how state policies and utility power outages relate to regional 

adoption of battery energy storage

• Consider standalone battery storage in the context of resiliency and price 

arbitrage 
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An increasing amount of behind-the-meter battery energy 

storage is paired with distributed solar PV

https://emp.lbl.gov/tracking-the-sun/

11
AEO2025 Buildings Working Group, Virtual, 

May 8, 2024

PRESENTATION FOR DISCUSSION PURPOSES. DO NOT QUOTE OR CITE. 

RESULTS ARE SUBJECT TO CHANGE.

https://emp.lbl.gov/tracking-the-sun/


An increasing amount of behind-the-meter battery energy 

storage is paired with distributed solar PV (continued)

https://emp.lbl.gov/tracking-the-sun/
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AEO2025 enhancements: major end-use 

equipment and standards
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In 2022, nearly half of residential space heating equipment installed in 

new, single-family construction was electric

Data source: U.S. Census Bureau, Survey of Construction (SOC), 2000–2022 SOC microdata files
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Air-source heat pump technology continues to evolve…

Available at https://www.eia.gov/analysis/studies/buildings/equipcosts/
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…relative to prior report efficiency estimates

Available at https://www.eia.gov/analysis/studies/buildings/equipcosts/
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As an example of evolving efficiency estimates, 

for 2030, the previous technology report showed 

a high efficiency heat pump with a lower heating 

seasonal performance factor (HSPF) than the 

latest report typical unit. 

https://www.eia.gov/analysis/studies/buildings/equipcosts/


More comprehensively addressing existing and upcoming 

laws and regulations
• Incorporate latest federal minimum energy efficiency standards and 

ENERGY STAR specifications for end-use equipment in buildings

– https://www.energy.gov/eere/buildings/standards-and-test-procedures

– https://www.energystar.gov/products/products_list

– Examples of updated equipment standards since AEO2023:
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New gas furnace standards would exceed current ENERGY STAR 

minimum specifications

Available at https://www.eia.gov/analysis/studies/buildings/equipcosts/
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Recent legislation and policy assumptions

19



For more information, see AEO2023 assumptions: https://www.eia.gov/outlooks/aeo/assumptions

How do assumptions about energy efficiency incentives affect energy 

use projections?
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Legislation and policy assumptions: Inflation Reduction Act
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Inflation Reduction Act: Ongoing work
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Changes in the residential and

commercial buildings sectors
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EIA’s energy consumption surveys are major inputs to the National 

Energy Modeling System (NEMS)

• The Residential Energy Consumption Survey (RECS) and the Commercial 

Buildings Energy Consumption Survey (CBECS) are the primary data 

sources that define the buildings sectors in NEMS

https://www.eia.gov/consumption/residential/

https://www.eia.gov/consumption/commercial/
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Buildings delivered energy consumption

quadrillion British thermal units 

EIA consumption surveys do not represent the entirety of the 

residential and commercial buildings sectors

Data source: RECS; CBECS; AEO2023 Reference case
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AEO2025 considerations for modeling energy-intensive 

computing in NEMS
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Commercial 
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Space cooling
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Space cooling
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… …
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type

…

We must be certain to 

avoid double counting 

incremental increases 

in computing 

consumption.

Although most on-

premise data center 

floorspace is in large 

offices, other building 

types have data 

centers, too.
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Note: MELs refers to miscellaneous electric loads



For more buildings information
• Kevin Jarzomski | phone: 202-586-3208

    Lead Modeler | email: kevin.jarzomski@eia.gov

• Courtney Sourmehi | phone: 202-586-0022

  | email: courtney.sourmehi@eia.gov

• Rosalie Dubbohlke | phone: 202-586-1926

  | email: rosalie.dubbohlke@eia.gov 

• Erin Boedecker | phone: 202-586-4791

      Team Lead | email: erin.boedecker@eia.gov
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For more information

U.S. Energy Information Administration homepage | www.eia.gov

Annual Energy Outlook 2025 Resources | www.eia.gov/outlooks/aeo/resources

Annual Energy Outlook Working Group materials | www.eia.gov/outlooks/aeo/workinggroup

Today in Energy | www.eia.gov/todayinenergy

Annual Energy Outlook | www.eia.gov/aeo

Short-Term Energy Outlook | www.eia.gov/steo

State Energy Data System | www.eia.gov/state/seds

Monthly Energy Review | www.eia.gov/mer

Residential Energy Consumption Survey | www.eia.gov/recs

Commercial Building Energy Consumption Survey | www.eia.gov/cbecs

International Energy Portal | www.eia.gov/international
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Questions or comments?



Bonus slides



Buildings hydrogen use research 
• No explicit hydrogen representation in buildings by AEO2025

• How would the Commercial Demand Module (CDM) and Residential 

Demand Module (RDM) interact with upcoming Hydrogen Module?

– What do we need to know from the supply sectors to work with demand sectors?

– What technologies are being implemented? 

– Are there any current pilot programs we can investigate?

• RDM and CDM would not be demanding hydrogen, just reacting to what is 

provided by the supply side. 
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Buildings energy data and modeling resources
Use our data, reports, and studies

• 2020 Residential Energy Consumption Survey (RECS)

• 2018 Commercial Buildings Energy Consumption Survey (CBECS)

• Repository of buildings reports and studies

Learn about our assumptions

• Documentation of the National Energy Modeling System (NEMS) Modules

• Assumptions to the Annual Energy Outlook 2023

• Updated Buildings Sector Appliance and Equipment Costs and Efficiency

• Analysis and Representation of Miscellaneous Electric Loads (MELs) in NEMS

• Distributed Generation System Characteristics and Costs in the Buildings Sector

• Modeling Distributed Generation in the Buildings Sectors

• Trends in Commercial Whole-Building Sensors and Controls

• Price Elasticities for Energy Use in Buildings of the United States

Contact our staff

• AEO/NEMS: eiainfoconsumption&efficiencyoutlooks@eia.gov

• RECS/CBECS: eiainfoconsumption&efficiency@eia.gov

Source: https://www.eia.gov/consumption/workshop/resources.php
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