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The growth of electricity demand from data centers is a hot topic – having spilled over from 
esoteric regulatory dockets into the pages of the New York Times1 and Washington Post2, and 
into public meetings and town halls from Arizona3 to Ohio4 and around the country, with a 
reported $64 billion in data center development5 blocked by local opposition.  Data centers 
and electricity affordability even emerged as a top issue in the recent governor races in New 
Jersey6 and Virginia7 and are likely to be an issue in the upcoming 2026 midterm elections.8  

 
1 Ivan Penn, "Data Centers’ Hunger for Energy Could Raise All Electric Bills,” The New York Times, May 16, 
2025, https://www.nytimes.com/2025/05/16/business/energy-environment/data-centers-utilities-electricity-
bills.html.  
2 Peter Whoriskey, “The AI explosion means millions are paying more for electricity,” The Washington Post, July 
27, 2025, https://www.washingtonpost.com/business/2025/07/27/electricity-rates-ohio-data-centers-ai/.  
3 Nicole Ludden, “A new formula for the power players,” Arizona Agenda, October 3, 2025, 
https://www.arizonaagenda.com/p/the-power-players-new-formula.  
4 Faith Zochowski, “Monclova Township residents protest potential data center development,” WTOL11, 
November 3, 2025, https://www.wtol.com/article/news/local/monclova-twp-residents-protest-potential-
data-center-development/512-bc9d6813-3c34-4809-b3ee-ab7c48d16d6f.  
5 “$64 billion of data center projects have been blocked or delayed amid local opposition,” Data Center 
Watch, Accessed November 26, 2025, https://www.datacenterwatch.org/report.  
6 Ivan Penn and Tracey Tully, “22% Jump in Electricity Rates Dominates New Jersey Governor’s Race,” The New 
York Times, October 9, 2025, https://www.nytimes.com/2025/10/09/business/new-jersey-electricity-prices-
governor-election.html.  
7 Evan Halper, “Voters facing skyrocketing electric bills turn ire toward politicians,” The Washington Post, 
October 15, 2025, https://www.washingtonpost.com/business/2025/10/15/energy-prices-politics-virginia-
jersey/.  
8 Theodore R. Johnson, “Electricity bills are soaring – and flipping seats,” The Washington Post, November 19, 
2025, https://www.washingtonpost.com/opinions/2025/11/19/electricity-rates-data-centers-elections/.  

https://www.nytimes.com/2025/05/16/business/energy-environment/data-centers-utilities-electricity-bills.html
https://www.washingtonpost.com/business/2025/07/27/electricity-rates-ohio-data-centers-ai/
https://www.arizonaagenda.com/p/the-power-players-new-formula
https://www.wtol.com/article/news/local/monclova-twp-residents-protest-potential-data-center-development/512-bc9d6813-3c34-4809-b3ee-ab7c48d16d6f
https://www.datacenterwatch.org/report
https://www.nytimes.com/2025/10/09/business/new-jersey-electricity-prices-governor-election.html
https://www.nytimes.com/2025/10/09/business/new-jersey-electricity-prices-governor-election.html
https://www.washingtonpost.com/business/2025/10/15/energy-prices-politics-virginia-jersey/
https://www.washingtonpost.com/opinions/2025/11/19/electricity-rates-data-centers-elections/
https://www.nytimes.com/2025/05/16/business/energy-environment/data-centers-utilities-electricity-bills.html.
https://www.nytimes.com/2025/05/16/business/energy-environment/data-centers-utilities-electricity-bills.html.
https://www.washingtonpost.com/business/2025/07/27/electricity-rates-ohio-data-centers-ai/
https://www.arizonaagenda.com/p/the-power-players-new-formula
https://www.wtol.com/article/news/local/monclova-twp-residents-protest-potential-data-center-development/512-bc9d6813-3c34-4809-b3ee-ab7c48d16d6f
https://www.wtol.com/article/news/local/monclova-twp-residents-protest-potential-data-center-development/512-bc9d6813-3c34-4809-b3ee-ab7c48d16d6f
https://www.datacenterwatch.org/report
https://www.nytimes.com/2025/10/09/business/new-jersey-electricity-prices-governor-election.html
https://www.nytimes.com/2025/10/09/business/new-jersey-electricity-prices-governor-election.html
https://www.washingtonpost.com/business/2025/10/15/energy-prices-politics-virginia-jersey/
https://www.washingtonpost.com/business/2025/10/15/energy-prices-politics-virginia-jersey/
https://www.washingtonpost.com/opinions/2025/11/19/electricity-rates-data-centers-elections/
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Yet the debate over data centers is about more than just their impact on electricity prices, 
involving issues such as land use, transmission and permitting,9 noise levels,10 air quality,11 
and job creation (or lack thereof). There is also the issue of national competitiveness and 
national security – the United States must find ways to meet data centers’ needs for 
electricity, or risk falling behind competitors like China in an increasingly competitive world 
of growing AI usage.  

Analysts, stakeholders, and policymakers are exploring a range of solutions to address this 
growing affordability and security crisis – these include making data centers more flexible, 
specialized tariffs to ensure data centers pay their fair share12 of electric infrastructure costs, 
or in the case of Texas, allowing the grid operator to turn off power to data centers13 during 
an energy crisis.  

These technical and regulatory solutions are important, but they don’t fully address the 
range of community concerns with the impacts of data centers. Data center owners and 
operators must deploy solutions that make them a contributing member of the community, 
beyond just providing a high utilization factor of their electricity demand.  

Residential Energy Efficiency as a Data Center Solution 

Data centers can help resolve these challenges by deploying energy efficiency projects, 
including flexible demand devices, in their local communities. By partnering with local 
energy efficiency contractors (primarily small businesses), data centers can support local 
jobs, provide residents with long-term energy savings, support electricity affordability for all 
ratepayers, and help modernize the energy efficiency industry. 

 
9 “Frequently Asked Questions about the Maryland Piedmont Reliability Project,” Office of People’s Counsel 
State of Maryland, August 8, 2024, 
https://opc.maryland.gov/Portals/0/Files/Publications/Others/Piedmont%20FAQs%2008082024%20FINAL.p
df?ver=rpx7nxLsFTy8NEt7BK2pnA%3d%3d.  
10 Bianca Bosker, “Why Everything is Getting Louder,” The Atlantic, November 2019, 
https://www.theatlantic.com/magazine/archive/2019/11/the-end-of-silence/598366/.  
11 Andrew Chow, ”’We Are the Last of the Forgotten:’ Inside the Memphis Community Battling Elon Musk’s 
xAI,” TIME, August 13, 2025, https://time.com/7308925/elon-musk-memphis-ai-data-center/.  
12 Maeve Allsup, ”A status update on data center flexibility,” Latitude Media, September 8, 2025, 
https://www.latitudemedia.com/news/a-status-update-on-data-center-flexibility/.  
13 Brian Martucci, ”Texas law gives grid operator power to disconnect data centers during crisis,” Utility Dive, 
June 25, 2025, https://www.utilitydive.com/news/texas-law-gives-grid-operator-power-to-disconnect-data-
centers-during-crisi/751587/.  

https://opc.maryland.gov/Portals/0/Files/Publications/Others/Piedmont%20FAQs%2008082024%20FINAL.pdf?ver=rpx7nxLsFTy8NEt7BK2pnA%3d%3d
https://www.theatlantic.com/magazine/archive/2019/11/the-end-of-silence/598366/
https://time.com/7308925/elon-musk-memphis-ai-data-center/
https://www.latitudemedia.com/news/a-status-update-on-data-center-flexibility/
https://www.utilitydive.com/spons/adapting-utility-tariffs-for-data-center-driven-load-growth/752706/
https://www.utilitydive.com/news/texas-law-gives-grid-operator-power-to-disconnect-data-centers-during-crisi/751587/
https://opc.maryland.gov/Portals/0/Files/Publications/Others/Piedmont%20FAQs%2008082024%20FINAL.pdf?ver=rpx7nxLsFTy8NEt7BK2pnA%3d%3d
https://opc.maryland.gov/Portals/0/Files/Publications/Others/Piedmont%20FAQs%2008082024%20FINAL.pdf?ver=rpx7nxLsFTy8NEt7BK2pnA%3d%3d
https://www.theatlantic.com/magazine/archive/2019/11/the-end-of-silence/598366/
https://time.com/7308925/elon-musk-memphis-ai-data-center/
https://www.latitudemedia.com/news/a-status-update-on-data-center-flexibility/
https://www.utilitydive.com/news/texas-law-gives-grid-operator-power-to-disconnect-data-centers-during-crisi/751587/
https://www.utilitydive.com/news/texas-law-gives-grid-operator-power-to-disconnect-data-centers-during-crisi/751587/
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We have seen some initial efforts along these lines – Google commendably contributed 
$500,000 14  to Georgia Power’s energy efficiency program and proposed a more robust 
program in Nevada – until that proposal was denied by the Nevada Public utilities 
Commission15 as due to a “lack of detail and evidentiary support.” Voltus has launched a 
“bring your own VPP” offering for data centers16, though it appears focused exclusively on 
demand flexibility, without addressing broader issues around residential customer buy-in 
and benefits.  

To help quantify and fill-in the critical gaps in current proposals, the AnnDyl Policy Group 
conducted a preliminary analysis of the potential for energy efficiency investments to offset 
the load of data centers. Using the National Renewable Energy Laboratory (NREL) ResStock 
dataset,17 AnnDyl identified the peak load reduction and energy savings potential of a variety 
of residential upgrades, providing an outline of how data center owners and operators can 
deploy a program of energy efficiency upgrades to build local community support.  

Residential Energy Efficiency and Flexible Demand – An Ohio Example 

The first step in the analysis is to determine how much load a data center generates. A data 
center with 200 MW of “nameplate” capacity typically won’t ever operate at full capacity – 
not every server can run at 100% at the same time. This is referred to as the “utilization 
factor,” and helps determine the actual expected peak load of a data center.18 A data center 
also won’t always operate at its peak load – on average, it will use only a percentage of its 
peak demand, known as the “load factor.” We used a utilization factor of 70% and a load 

 
14 ”Google donates $500,000 to support energy efficiency efforts for Georgia Power customers,” Georgia 
Power, April 3, 2025, https://www.georgiapower.com/news-hub/energy-savings/google-donates-500000-
dollars-to-support-energy-efficiency-efforts-for-georgia-power-customers.html.  
15 Joint Application of Nevada Power Company d/b/a NV Energy and Sierra Pacific Power Company d/b/a NV 
Energy for approval of their 2025-2044 Triennial Integrated Resource Plan and 2025-2027 Energy Supply Plan, 
Order, Docket No. 24-05041 (Public Utilities Commission of Nevada, December 20, 2024), p. 139. 
16 Maeve Allsup, ”Inside the first ’bring your own’ VPP program for data centers,” Latitude Media, September 
30, 2025, https://www.latitudemedia.com/news/inside-the-first-bring-your-own-vpp-program-for-data-
centers/.  
17 ”ResStock: Highly granular modeling of U.S. housing stock,” National Renewable Energy Laboratory, 
Accessed November 26, 2025, https://resstock.nrel.gov/.  
18 ”NASEO Powering Up Data Centers and NASEO-NARUC Grid-Interactive Efficient Buildings (GEB) Working 
Group Webinar: Data Center and Large Load Flexibility to Meet Energy Demand Growth,” National Association 
of State Energy Officials, August 7, 2025, 
https://www.naseo.org/Data/Sites/1/documents/tknaseo/presentation-slides-webinar-5.pdf.  

https://www.georgiapower.com/news-hub/energy-savings/google-donates-500000-dollars-to-support-energy-efficiency-efforts-for-georgia-power-customers.html
https://www.georgiapower.com/news-hub/energy-savings/google-donates-500000-dollars-to-support-energy-efficiency-efforts-for-georgia-power-customers.html
https://ob.nv.gov/puc/api/Document/ASnB1lLKu7imq6rkbRI9R0tZhNw2jGWAun564wQFStIslP2X5R0h7l8dG%C3%81osVjLuoFwILjeWO9YC6Myh35MMSpU%3D/?OverlayMode=View
https://ob.nv.gov/puc/api/Document/ASnB1lLKu7imq6rkbRI9R0tZhNw2jGWAun564wQFStIslP2X5R0h7l8dG%C3%81osVjLuoFwILjeWO9YC6Myh35MMSpU%3D/?OverlayMode=View
https://www.latitudemedia.com/news/inside-the-first-bring-your-own-vpp-program-for-data-centers/
https://resstock.nrel.gov/
https://resstock.nrel.gov/
https://www.naseo.org/Data/Sites/1/documents/tknaseo/presentation-slides-webinar-5.pdf
https://www.naseo.org/Data/Sites/1/documents/tknaseo/presentation-slides-webinar-5.pdf
https://www.georgiapower.com/news-hub/energy-savings/google-donates-500000-dollars-to-support-energy-efficiency-efforts-for-georgia-power-customers.html
https://www.georgiapower.com/news-hub/energy-savings/google-donates-500000-dollars-to-support-energy-efficiency-efforts-for-georgia-power-customers.html
https://www.latitudemedia.com/news/inside-the-first-bring-your-own-vpp-program-for-data-centers/
https://www.latitudemedia.com/news/inside-the-first-bring-your-own-vpp-program-for-data-centers/
https://resstock.nrel.gov/
https://www.naseo.org/Data/Sites/1/documents/tknaseo/presentation-slides-webinar-5.pdf
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factor of 80%, based upon an analysis conducted by the California Energy Commission 
(CEC).19 

Data Center Energy Use 

Nameplate 
Capacity 

(kW) 

Utilization 
Factor 

Actual 
Peak  
(kW) 

Load 
Factor 

Annual  
Load  

(kWh) 

Annual GHG 
(kg CO2)20 

Data 
Center 

Life 

Lifetime Load 
(kWh) 

Lifetime GHG 
(kg CO2) 

200,000 70% 140,000 80% 981,120,000 406,272,873 20 19,622,400,000 8,125,457,455 
 

To establish a baseline of energy usage, we used data from the NREL ResStock 2025.1 
dataset 21  for annual energy usage, measure-based energy savings, and peak electric 
demand usage. Each dataset was filtered to remove units with air conditioning in less than 
100% of the indoor space to ensure consistent comparisons on summer electric peak 
across HVAC and non-HVAC measures (e.g. heat pumps adding air conditioning would show 
negative summer peak savings).  

We used data for the state of Ohio, based on projected data center growth in the state and it 
being typical of U.S. utility markets and housing stock. ResStock provides data for all 50 
states, so similar analysis can be conducted for different locations – and may yield different 
results based on unique factors such as weather and utility rates. 

ResStock 2025.1 Energy Usage Data – Ohio Single-Family Homes 

Primary Heating Fuel  
(pre-upgrade) 

Total Energy 
Usage (kWh_eq) 

Electric Usage 
(kWh) 

Summer 
Peak (kW) 

Annual Emissions 
 (kg CO2) 

Electric Resistance 33,805  33,417    10.9                            9,668  

Electric Heat Pump (Existing) 26,130  25,658      11.2                            7,558  
Natural Gas 44,526  9,561        7.9                          10,801  
Propane 42,337  11,101          9.1                          11,859  
Fuel Oil 44,534          11,067  10.0                          13,373  
All    41,360  13,113  8.6                          10,432  

 

 
19 ”Data Center Load Forecasts, 2024-2040,” California Energy Commission, December 21, 2024, 
https://www.energy.ca.gov/filebrowser/download/6686?fid=6686, p. 9, 15.  
20 Calculated an emission intensity of 911 lbs/MWh for the state of Ohio, leveraging ”Data Explorer, United 
States Environmental Protection Agency, Accessed November 26, 2025, https://www.epa.gov/egrid/data-
explorer.  
21 NREL. October 1, 2025. ResStock Dataset 2025.1. Golden, CO: National Renewable Energy Laboratory. 
https://resstock.nrel.gov/datasets.  

https://www.energy.ca.gov/filebrowser/download/6686?fid=6686
https://resstock.nrel.gov/datasets
https://resstock.nrel.gov/datasets
https://www.energy.ca.gov/filebrowser/download/6686?fid=6686,
https://www.epa.gov/egrid/data-explorer
https://www.epa.gov/egrid/data-explorer
https://resstock.nrel.gov/datasets
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AnnDyl then assessed the energy savings potential, peak savings potential, and emissions-
reduction and jobs benefits of four different upgrade combinations:  

• A smart thermostat with demand response incentives. Since demand response 
programs are not uniformly available across the country, we assumed that the data 
center provider would implement (or contract with an implementer) to deploy the 
program. We therefore included $85 per year of flexible demand incentives for 10 
years, in addition to the cost of a smart thermostat ($150), in the project cost for these 
measures, for a total project cost of $1,000. This smart thermostat-plus-incentive 
upgrade was included as an element in the heat pump and insulation measure 
packages as well, and that pairing leads to greater load-shifting savings. 
 

• Cold climate heat pump with electric backup (ResStock 2025.1 measure upgrade 
4). Includes a centrally ducted variable speed heat pump with SEER2 of 17.5 and 
HSPF2 of 8.5; while this version of ResStock only models ducted heat pump 
performance, similar performance results would apply to mini split systems. Also 
includes smart thermostat and demand response incentive package (while mini 
splits often are not integrated with a smart thermostat, for the purpose of this analysis 
we assumed mini splits are installed in conjunction with a whole-home thermostat). 
 

• Attic floor insulation plus air and duct sealing (ResStock 2025.1 measure 
upgrade 15). Includes attic floor insulation up to R-60, general air sealing to achieve 
5 ACH50, and duct insulation (R-8) and sealing to 5% leakage.  Also includes smart 
thermostat and demand response incentive package. 
 

• Heat Pump Water Heater (ResStock 2022.1 measure upgrade 9): Heat pump water 
heater (50-80 gal) with Uniform Energy Factor (UEF) 3.78-3.95. 
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Energy Savings for Various Upgrades - % Savings 

Upgrade 

Average 
Energy 

Savings 
(kWh_eq) 

Summer 
Peak 

Savings 
(kW) 

Additional 
Peak Savings 
w/ Load Shift 

GHG 
Savings 
(kg CO2) 

*Upgrade 
Cost 

Percentage 
of cost 

attributed 
to labor 

hours 

System 
Life 

Smart Thermostat - - 30% - $1,000  5% 10 

Cold Climate Heat 
Pump + Smart 
Thermostat 

49% 15% 30% 43% $21,000  40% 15 

Attic Insulation & 
Air/Duct Sealing + 
Smart Thermostat 

29% 15% 30% 29% $13,000  50% 40 

Grid Interactive HPWH 7% 7% 30% 6% $4,000  35% 12 
 

For each of these measures, we assessed a number of outcomes: 

• Annual energy savings: ResStock models the annual energy savings of these 
measures; for consistency, we filtered for single-family detached homes with current 
air conditioning to ensure accurate comparisons across measures.  
 

• Peak reduction: Due to inconsistencies in the peak energy savings in the ResStock 
dataset, we independently estimated the peak savings potential of heat pumps and 
energy efficiency upgrades.22 We estimated the peak reduction of a high-efficiency 
heat pump (EER of 11.25, compared to a baseline of 9.3) at 15% peak savings;23 we 
estimated the peak reduction potential of a basic enclosure package at 15% based 
on studies from ACEEE24 and U.S. DOE EERE.25  

 
22 For instance, ResStock shows < 0.1 kW summer peak savings for a 2 degree thermostat offset, shows <0.5 
kW peak savings for insulation, and shows negative peak savings for replacing air conditioners with a high 
efficiency heat pump. As these results are generally inconsistent with other studies, we used alternate 
sources for calculating peak load reduction.  
23 Based on EER improvement to 11.25 (average of NEEP Cold Climate and ENERGY STAR minimum EERs) 
compared to legacy EER of 9.3; assumes peak is at EER conditions (95°F).  
24 ”Empowering Electrification through Building Envelope Improvements,” American Council for an Energy-
Efficient Economy, July 2023, 
https://www.aceee.org/sites/default/files/pdfs/empowering_electrification_through_building_envelope_improvements

_-_encrypt.pdf, p. 5.  
25 Chioke Harris, ”Grid-interactive Efficient Buildings Technical Report Series: Windows and Opaque 
Envelope,” Office of Energy Efficiency & Renewable Energy, December 2019, 
https://www1.eere.energy.gov/buildings/pdfs/75387.pdf, p.8.  

https://www.aceee.org/sites/default/files/pdfs/empowering_electrification_through_building_envelope_improvements_-_encrypt.pdf
https://www1.eere.energy.gov/buildings/pdfs/75387.pdf
https://www.aceee.org/sites/default/files/pdfs/empowering_electrification_through_building_envelope_improvements_-_encrypt.pdf,
https://www.aceee.org/sites/default/files/pdfs/empowering_electrification_through_building_envelope_improvements_-_encrypt.pdf,
https://www1.eere.energy.gov/buildings/pdfs/75387.pdf,
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• Load shifting: We estimate residential load shifting potential for a typical 4-hour 
peak window as up to 30% of household demand (after peak reductions from any 
improvements) based on studies from RMI26  and NREL.27  We do not assume any 
energy savings from the load shift (assume pre-cooling and post-cooling from 
temperature offsets negate any savings during peak periods). In the Ohio example, 
we use a summer peak scenario, which is consistent with current PJM peak time 
periods. While some utilities may have wholesale or local transmission and 
distribution peaks in winter (and this is projected to increase in prevalence over the 
next 15 years), many utilities are currently primarily summer peaking for the lifespan 
of a heat pump upgrade, so we use a summer peak in this analysis.  
 

• GHG savings: We used the NREL GHG emissions data from the mid-case, 15-year 
levelized scenario (drawn from the NREL Cambium tool) for each measure. Based on 
analysis conducted independently by AnnDyl, we conclude that load flexibility 
provides limited GHG reductions in residential scenarios, even when targeted to 
maximize emissions reductions, unless the grid has significant swings in emissions 
(e.g. California’s solar decrease after sunset). We therefore do not include any GHG 
reductions from the load shifting component of the upgrade.  
 

• *Upgrade costs: We estimated upgrade costs based on ongoing discussions with 
contractors in the residential energy efficiency industry. These costs will vary locally 
across the country and have continued to rise with new market pressures.  These 
estimates are to assist in the analysis and aim to be reflective of typically prices for 
many whole-home upgrades across the country but are not intended to represent 
what a consumer should expect when budgeting a project as the costs are hyper-
local and will depend on many factors including available incentives, distributor 
stocks, and contractor labor. We assume this program would pay the full cost of the 
upgrade to ensure it could be available to low-income households with limited 
savings; the costs could decrease if it were presented as a cost share or partial rebate 
for the household. 

 
26 Carmichael et al., ”Demand Flexibility in New York City Buildings: Benefits beyond Carbon,” RMI, May 2021, 
https://rmi.org/wp-
content/uploads/dlm_uploads/2021/05/%EF%BB%BFRMI_Demand_Flexibility_New_York_City_Buildings_20
21_5_25.pdf, p. 5. 
27 ”Better Buildings Residential Network Peer Exchange Call Series: Demand Response Programs and Their 
Impact on Peak Load Energy Usage and Comfort,” Better Buildings – U.S. Department of Energy, April 25, 
2024, https://www.energy.gov/eere/better-buildings-residential-network/articles/demand-response-
programs-and-their-impact-peak, p. 16.  

https://rmi.org/wp-content/uploads/dlm_uploads/2021/05/%EF%BB%BFRMI_Demand_Flexibility_New_York_City_Buildings_2021_5_25.pdf
https://www.energy.gov/eere/better-buildings-residential-network/articles/demand-response-programs-and-their-impact-peak
https://rmi.org/wp-content/uploads/dlm_uploads/2021/05/%EF%BB%BFRMI_Demand_Flexibility_New_York_City_Buildings_2021_5_25.pdf,
https://rmi.org/wp-content/uploads/dlm_uploads/2021/05/%EF%BB%BFRMI_Demand_Flexibility_New_York_City_Buildings_2021_5_25.pdf,
https://rmi.org/wp-content/uploads/dlm_uploads/2021/05/%EF%BB%BFRMI_Demand_Flexibility_New_York_City_Buildings_2021_5_25.pdf,
https://www.energy.gov/eere/better-buildings-residential-network/articles/demand-response-programs-and-their-impact-peak,
https://www.energy.gov/eere/better-buildings-residential-network/articles/demand-response-programs-and-their-impact-peak,
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• System life: We estimated system life (used for lifecycle kWh _equivalent and GHG 
reduction calculations) based on discussions with contractors in the residential 
energy efficiency industry. 
 

• Labor and jobs impact: For purpose of analysis we estimated the share of labor and 
labor overhead (e.g. staff benefits) costs within each project type; insulation and air 
sealing having a higher share of labor costs (50%) than projects with more expensive 
equipment such as HVAC (40%) or projects like smart thermostats with low 
installation requirements (5%). In estimating job impacts, we divide the labor portion 
of the project costs by $120,000 as a fully-loaded FTE cost. These estimates will differ 
based on the individual company and its size and location. 

Based on these data points, we assess the return on investment for an energy efficiency 
project in terms of peak reductions (kW), energy savings (kWh or kWh_equivalent), GHG 
emissions savings, and annual customer savings for upgraded homes. 

Energy Savings for Various Upgrades - Outcomes 

Upgrade 

Average 
Annual 
Energy 

Savings 
(kWh_eq) 

Summer 
Peak 

Savings 
(kW) 

Peak 
Savings 
w/ Load 

Shift (kW) 

Annual 
GHG 

Savings 
 (kg CO2) 

$/kWh 
(lifetime) 

$/kW $/kg CO2 
(lifetime) 

Annual 
Customer 

Savings 

Smart Thermostat                                          
-    

                                            
-    

2.58  -  - $388  - $108 

Cold Climate Heat Pump 
+ Smart Thermostat  20,205  

          
1.29  3.48          4,508  $0.07 $6,041  $0.31  $512 

Attic Insulation & 
Air/Duct Sealing + Smart 

Thermostat 
 12,167                        

1.29  3.48           2,976  $0.03 $3,739  $0.11  $783 

Grid Interactive HPWH 28   2,693              
0.56  

1.31              636  $0.12 $3,056  $0.52  $162 

 

 

 
28 HPWH flexibility based on information found in Josh Butzbaugh, ”Load Shifting with Heat Pump Water 
Heaters in the Southeast U.S.,” Office of Energy Efficiency & Renewable Energy, Accessed November 26, 
2025, https://www.energy.gov/sites/default/files/2023-07/bto-peer-2023-141192-hpwh-geb-pnnl-
butzbaugh.pdf.  

https://www.energy.gov/sites/default/files/2023-07/bto-peer-2023-141192-hpwh-geb-pnnl-butzbaugh.pdf
https://www.energy.gov/sites/default/files/2023-07/bto-peer-2023-141192-hpwh-geb-pnnl-butzbaugh.pdf
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Using these outcomes, we then assess the number of projects required to offset either the 
peak kW demand of a datacenter or the annual kWh or GHG emissions from a data center: 

Projects Required to Offset a 200MW Data Center 

Upgrade 
Projects to 
Offset kW Cost to Offset kW % kWh % GHG Jobs 

Total Annual 
Household 

Benefits 

Smart Thermostat 54,365 $54,364,537.65  N/A N/A 23 $5,878,295 

Cold Climate Heat 
Pump + Smart 
Thermostat 

40,270 $845,670,585.60  62% 34% 2,819 $20,622,917 

Attic Insulation & 
Air/Duct Sealing + Smart 
Thermostat 

40,270 $523,510,362.51  100% 59% 2,181 $31,541,114 

Grid Interactive HPWH  106,957 $427,828,200.19  18% 10% 1,248 $17,357,872 

 

Energy efficiency does not need to fully offset a data center – as discussed above, it should 
be paired with other data center flexibility and custom tariffs to ensure affordability. We 
next assessed the potential outcomes of a $50 million investment by a data center 
owner/operator, assuming the program covered the full cost of upgrades for low-income 
households: 

Partial Offset - Outcomes 

Upgrade Budget 
%kW  

Offset 
% kWh  
Offset 

% GHG  
Offset 

Jobs 
Created 

Total Annual 
Household 

Benefits 

Smart Thermostat 

$50,000,000  

92% - - 21 $5,406,369 

Cold Climate Heat Pump + 
Smart Thermostat 

6% 4% 2% 167 $1,219,323 

Attic Insulation & Air/Duct 
Sealing + Smart 
Thermostat 

10% 10% 6% 208 $3,012,463 

Grid Interactive HPWH  12% 2% 1% 146 $2,028,603 
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Analysis and Outcomes: 

Based on this analysis, we recommend that data center owners/operators consider a 
program design which focuses on energy efficiency insulation and air/duct sealing upgrades, 
combined with flexible loads and a smart thermostat, as the optimal balance across 
different positive outcomes. While a pure demand flexibility program achieves the higher 
share of peak reduction offsets, it fails to address energy savings, emissions reductions, or 
job creations, and may face challenges in recruiting a sufficient number of customers to 
achieve the necessary outcomes. The insulation/air sealing/smart thermostat program: 

• Could offset up to 10% of the overall peak of a data center – this provides a significant 
and meaningful reduction in electric infrastructure necessary to support that peak. 

• Achieves the highest number of jobs created (>200) – if the upgrades are targeted in 
communities around the data center, these jobs are likely to be in the local 
community. 

• Creates ongoing customer savings of over $3 million per year. Unlike in the smart 
thermostat-only scenario (where customer benefits are directly paid by the annual 
$85 program incentives), these saving will continue for the lifetime of the upgrade for 
decades in the future. This once again provides direct community benefits to the 
surrounding neighborhood. 

The air source heat pump scenario also yields significant benefits but underperforms the 
insulation package in the Ohio market. Air source heat pumps upgrades also have 
significantly more variability in customer savings across the country due to variable fuel 
prices – for example, in areas with a winter peaking electric grid, a heat pump without 
insulation may result in negative benefits (impacts) due to the electrification of existing 
natural gas heating, based on current average pricing. Heat pumps continue to offer savings 
vs. delivered fuels or electric resistance for nearly all customers across the country. 
Additionally, heat pumps can be paired with the proposed insulation program to achieve 
whole-home solutions, including by leveraging other incentives such as utility energy 
efficiency incentives and the Home Energy Rebate programs. 

How is this different from EE programs?  

We view this proposal as different from but complementary to utility-led energy efficiency 
programs. Foremost, such a program could be deployed anywhere, including states such as 
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Ohio without an active electric energy efficiency program. 29  Additionally, many utility 
programs have historically underperformed their modeled outcomes in actual deployments 
– this proposal would provide an opportunity to modernize how the benefits of these 
upgrades are calculated by using measurement of energy usage at the meter level. Building 
on lessons learned from pay-for-performance programs such as the market access program 
in California, 30  and on the measured energy savings pathway 31  in the HOMES rebate 
program, this program could leverage utility data from each home, and then measure the 
changes following the upgrade, to demonstrate the verified energy savings of this program. 
This measurement and verification can better allow utilities to give credit for these peak 
reductions to the data centers, rather than simply relying on energy savings projections and 
models as currently deployed in many utility programs. 

There is a certain aptness in leveraging data centers and hyperscalers to help modernize 
utility data access and measurement of energy savings. Who better to help lead and 
modernize these methods than the very data centers where the utility data access platform 
might reside? By partnering across our nation’s leading technology providers, utilities, and 
the vast energy efficiency contractor workforce, we can lead the way to an energy efficient 
future that supports national leadership in AI development while supporting the 
communities that make it all possible. 

 
29 Kathiann M. Kowalski, ”Ohio utility retracts energy-efficiency plan despite potential savings, Ohio Capital 
Journal, March 28, 2025, https://ohiocapitaljournal.com/2025/03/28/ohio-utility-retracts-energy-efficiency-
plan-despite-potential-savings/.  
30 ”Market Access Program,” California Public Utilities Commission, Accessed November 26, 2025, 
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/energy-
efficiency/market-access-program.  
31 Kara Saul Rinaldi, ”Homes Rebates, The Measured Approach,” AnnDyl Policy Group, June 25, 2024, 
https://www.naseo.org/Data/Sites/1/documents/tk-news/measured-energy-savings-kara-saul-rinaldi.pdf.  

https://ohiocapitaljournal.com/2025/03/28/ohio-utility-retracts-energy-efficiency-plan-despite-potential-savings/
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/energy-efficiency/market-access-program
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/energy-efficiency/market-access-program
https://www.naseo.org/Data/Sites/1/documents/tk-news/measured-energy-savings-kara-saul-rinaldi.pdf
https://ohiocapitaljournal.com/2025/03/28/ohio-utility-retracts-energy-efficiency-plan-despite-potential-savings/
https://ohiocapitaljournal.com/2025/03/28/ohio-utility-retracts-energy-efficiency-plan-despite-potential-savings/
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/energy-efficiency/market-access-program
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/energy-efficiency/market-access-program
https://www.naseo.org/Data/Sites/1/documents/tk-news/measured-energy-savings-kara-saul-rinaldi.pdf

