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This AGA Energy Analysis examines the annual energy costs associated with high-efficiency gas
and electric equipment, focusing on ENERGY STAR-qualified electric air source heat pumps and
ENERGY STAR-qualified natural gas furnaces. The Energy Planning Analysis Tool from GTI Energy
provided the basis for estimating annual energy requirements and costs.!

Annual Energy Costs for Space Heating
ENERGY STAR-Rated Natural Gas Furnaces vs
Electric Air-Source Heat Pumps
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1 GTI Energy, Energy Planning and Analysis Tool, https://cmicepatcalc.gti.energy/
Tool description: https://cmicepatcalc.gti.energy/ToolDescription.pdf
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Findings

e |n 41 out of 50 states, ENERGY-STAR-qualified natural gas furnaces lead to lower annual
energy costs than their electric air-source heat pump counterparts. This trend holds
even when comparing minimum-efficiency natural gas furnaces to ENERGY STAR electric
heat pumps, with the former being more economical in 36 states.

e There is a significant variation in the cost difference between electric and gas heating
across different states. This variability highlights the influence of local energy prices and
climate conditions.

o Electric heating tends to be substantially more expensive than gas in colder
states like Alaska, Minnesota, and Vermont. For example, Minnesota shows a
high difference, with electric heating costing, on average, $1,085 more annually
than gas.

o High-efficiency electric and natural gas heating have similar annual energy costs
in several states, particularly those with milder climates. Still, the cost difference
is much smaller than in the colder states. Electric heat pumps may produce
modest cost savings relative to a natural gas furnace in some states with warm
climates.

e Upgrading to an ENERGY STAR natural gas furnace from a minimum-efficiency model
yields energy savings and emissions reductions in all 50 states.

e The annual energy costs presented here are unaffected by new federal or state
incentives for heating equipment purchases.

Considerations

Residential space heating requirements are influenced by various factors linked to local climate
and weather patterns, building characteristics, energy prices and policies, reliability and
convenience, consumer behavior, and heating system efficiency. The type and efficiency of the
heating system play a pivotal role in shaping end-use energy requirements and costs. High-
efficiency natural gas appliances are often the most cost-effective and lowest emissions option
for consumers.?

2"Comparison of Home Appliance Energy Use, Operating Costs, and Carbon Dioxide Emissions 2022
Update." American Gas Association, https://www.aga.org/research-policy/resource-library/energy-
insights-comparison-of-home-appliance-energy-use-operating-costs-and-carbon-dioxide-emissions/
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These results indicate that consumers require options for their home heating needs. Improving
energy efficiency regardless of fuel type provides consumer cost benefits in addition to energy
and emissions reductions. Policymakers should prioritize educating consumers and facilitating
informed energy choices tailored to individual circumstances and regional needs.

Additional Information

Energy Planning and Analysis Tool

The Energy Planning Analysis Tool is a screening tool to evaluate the potential implications of
electricity and fuel use in residential applications. The EPAT compares an annual snapshot for
residential appliances in specific locations and allows users to evaluate the cost, energy
consumption, and emissions of energy and appliance options. This analysis evaluates the
annual energy costs of operating an ENERGY STAR-qualified natural gas AFUE 96% furnace and
electric 16 SEER/9.0 HSPF heat pump operating in 50 states. This analysis does not present air
conditioning loads or cost estimates. This analysis did not examine all factors that shape home
energy decisions, including upfront costs and other economic factors, energy availability and
accessibility, environmental concerns, and government policies and incentives.

The Environmental Protection Agency ENERGY STAR Program

The ENERGY STAR program was initiated as a voluntary labeling program to identify and
promote energy-efficient products, homes, buildings, and manufacturing plants. Created under
the auspices of the 1992 Clean Air Act, the program was formalized with broader authority
through the 2005 Energy Policy Act. The U.S. Environmental Protection Agency and the U.S.
Department of Energy jointly manage the program. The program's intended purpose is to
reduce energy consumption, promote utility cost savings, and reduce pollution and greenhouse
gas emissions. The program's emblem has since become a hallmark for energy-saving
appliances, guiding consumers and organizations towards choices that lower energy costs and
reduce the environmental footprint. Within this framework, natural gas appliances, including
boilers and furnaces, have been recognized under the ENERGY STAR specification, denoting
their efficiency and lower emissions.

However, an EPA proposal to remove these appliances from the program's specifications could
have several negative consequences. Removing the ENERGY STAR label from natural gas
equipment could lead to a decrease in adopting higher-efficiency gas equipment, as consumers
may opt for lower-efficiency options due to first-cost burdens.?

3 “Empowering Consumer Choices: Analyzing the Impact of the ENERGY STAR Program on the Adoption of High-
Efficiency Gas Appliances.” American Gas Association. June 2023. https://www.aga.org/wp-
content/uploads/2023/06/AGA-Energy-Insights-Empowering-Consumer-Choices-Analyzing-the-Impact-of-the-
ENERGY-STAR-Program-on-the-Adoption-of-High-Efficiency-Gas-Appliances.pdf
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Estimated Annual Energy Costs of Natural Gas Furnaces and Electric Air-Source Heat

Natural Gas Furnace

Electric Air Source Heat Pump

Minimum Efficiency ENERGY STAR-Qualified

Minimum Efficiency

ENERGY-STAR Qualified

Difference in ENERGY STAR-
Qualified Equipment

(80% AFUE) (96% AFUE) (HSPF 8.1) (HSPF 9.0) Annual Energy Costs
Alabama 324 §$ 271 | S 286 S 243 (S (28)
Alaska 965 $ 801 |$ 3,235 §$ 3,005 | $ 2,204
Arizona 133 $ 111 $ 114 S % | $ (15)
Arkansas 310 $ 258 | § 309 §$ 272 | S 14
California 173 S 143 | $ 229 S 180 | $ 37
Colorado 358 $ 297 | $ 715 $ 674 | S 377
Connecticut 875 $ 728 | S 1,466 S 1,344 | $ 616
Delaware 543 S 452 | S 611 S 549 | S 97
District of Colum 567 $ 471 S 615 $ 553 (S 82
Florida 184 $ 153 | $ 88 $ 67 (86)
Georgia 364 $ 303 | $ 299 $ 252 % (51)
Hawaii 20 $ 208 13 ¢ 9|s¢ (11)
Idaho 380 $ 316 | $ 708 $ 663 | S 347
Illinois 501 $ 416 | $ 859 $ 812 | $ 396
Indiana 508 $ 422 | S 898 S 838 (S 416
lowa 614 $ 509 | $ 1,178 S 1,118 | $ 609
Kansas 389 $ 324 | S 588 $ 548 | $ 224
Kentucky 516 $ 430 | S 599 § 547 | $ 117
Louisiana 165 $ 137 | $ 142 §$ 116 | $ (21)
Maine 1018 S 846 | $ 1,555 $ 1,476 | $ 630
Maryland 587 S 489 | S 612 $ 546 | $ 57
Massachusetts 788 $ 655 | S 1,411 S 1,305 | $ 650
Michigan 492 S 408 | S 1,294 S 1,219 | $ 811
Minnesota 737 S 612 | $ 1,821 $ 1,697 | $ 1,085
Mississippi 263 S 219 | S 255 S 217 | S (2)
Missouri 506 $ 421 S 670 S 622 S 201
Montana 592 § 492 | S 1,209 $ 1,142 | $ 650
Nebraska 421 $ 350 | $ 698 S 662 | $ 312
Nevada 171 $ 142 | $ 246 S 224 S 82
New Hampshire 980 $ 814 | S 1,673 S 1,584 | $ 770
New Jersey 522 $ 434 | S 981 $ 885 | S 451
New Mexico 237 §$ 197 | S 362 $ 316 | $ 119
New York 659 S 548 | $ 1,217 S 1,138 | $ 590
North Carolina 316 $ 261 (S 271§ 231 S (30)
North Dakota 766 S 636 | $ 1,644 $ 1,519 | $ 883
Ohio 581 S 483 | $ 887 S 825 | S 342
Oklahoma 302 S 251 | S 373 § 334 | S 83
Oregon 426 S 354 | $ 455 $ 390 | $ 36
Pennsylvania 503 $ 417 | $ 723 S 667 | $ 250
Rhode Island 867 S 720 | S 1,459 $ 1,336 | S 616
South Carolina 229 S 190 | S 217§ 183 $ (7)
South Dakota 657 $ 546 | $ 1,341 $ 1,269 | $ 723
Tennessee 262 S 218 | $ 316 § 278 | S 60
Texas 203 $ 168 | $ 185 $ 156 | $ (12)
Utah 398 S 332 | S 577 $ 529|$ 197
Vermont 941 $ 7811 S 1,921 $ 1,823 | $ 1,042
Virginia 403 S 336 | S 407 S 359 S 23
Washington 476 S 395 | $ 493 S 433 (S 38
West Virginia 346 S 287 | S 513 $ 469 | S 182
Wisconsin 617 S 512 | S 1,386 S 1,316 | $ 804
Wyoming 621 $ 516 | $ 1,027 $ 974 | S 458

Source: Energy Planning Analysis Tool, GTI Energy
Assumes Average State Energy Prices (EIA)



