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Residential Technology and Fuel Switching Costs 

Energy used in the residential sector provides a wide range of services, including heating, cooling, 
lighting, refrigeration, cooking, and numerous other end uses. The U.S. Energy Information 
Administration (EIA) conducts a household buildings-sector survey—the Residential Energy Consumption 
Survey—that provides information on the equipment stock and energy consumption within existing 
buildings. However, this survey does not directly gather other information that we need to project 
future energy consumption, such as costs associated with switching equipment between different 
technologies and fuels. 

The Residential Demand Module of the National Energy Modeling System uses equipment cost and 
performance technology menus that represent competing options for most of the major end uses. The 
contracted report in Appendix A and an associated Microsoft Excel workbook provide incremental 
switching costs that include all necessary removal and decommissioning activities (such as sealing fuel 
lines or ducts) and internal connections required for fuel supply and operational needs when replacing 
major end-use equipment with a different technology or fuel than previously installed. This installation 
may involve additional ductwork, plumbing, electrical work, etc. Previous editions of the Annual Energy 
Outlook (AEO) used similar contracted reports. 

Appendix A’s report highlights the objective, assumptions, and methodology used to characterize 
technology and fuel switching costs for major residential space heating, water heating, cooking, and 
clothes drying equipment in our AEO Counterfactual Baseline case projections.1 The associated 
Microsoft Excel workbook contains all national and census division switching costs and computations in 
2022 dollars. 

When referencing the contracted report in Appendix A or any related workbook data, you should cite it 
as a report by Jack Faucett Associates, prepared for the U.S. Energy Information Administration.  

 
1 In addition to the Counterfactual Baseline case, we also develop sensitivities to explore different assumptions for the cost and 

performance of future technologies. Unless specified otherwise, Counterfactual Baseline case assumptions apply to side cases. 

https://www.eia.gov/consumption/residential/
https://www.eia.gov/consumption/residential/
https://www.eia.gov/analysis/pdfpages/m067index.php
https://www.eia.gov/analysis/pdfpages/0581index.php
https://www.eia.gov/outlooks/aeo/
https://www.eia.gov/outlooks/aeo/
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This report and workbook were prepared as an account of work sponsored by an agency of the United

States Government. Neither the United States Government, nor any agency thereof, nor any of their

employees, nor any of their contractors, subcontractors, or their employees, makes any warranty,

express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any information, apparatus, product, or process disclosed, or represents that its use

would not infringe privately owned rights. Reference herein to any specific commercial product,

process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily 

constitute or imply its endorsement, recommendation, or favoring by the United States Government or 

any agency, contractor, or subcontractor thereof. The views and opinions of authors expressed herein

do not necessarily state or reflect those of the United States Government or any agency thereof.
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Executive Summary

Revised Draft Residential Technology and Fuel Switching Cost 
December 24, 2024

2
5

4

• This report summarizes key methods and assumptions for the estimation 
of residential technology and fuel switching costs for select switching 
scenarios

• Characterized residential energy end use categories include space heating, 
water heating, cooking, and clothes drying

• The report includes an Excel workbook file that provides all methods, 
assumptions, data, sources, computations, aggregations, and other 
information used in the switching cost estimation process

• The workbook provides switching costs for the national level and by 
census division, all in 2022 dollars

Residential Technology and Fuel Switching Cost 
April 2025



Objective

5
Residential Technology and Fuel Switching Cost 
April 2025



• EIA seeks to identify costs associated with switching fuels and equipment types for 
residential space heating, water heating, cooking, and clothes drying

• Switching costs are the material and labor expenses — such as ductwork, piping, 
exhaust, and removal costs — in addition to the equipment itself, but exclude 
standard installation costs for new equipment

• Costs associated with bringing natural gas service to the home are not included
• Costs may be specific to the installed equipment, such as standard or high-

efficiency or special venting for high-temperature applications such as tankless 
water hearers

• This study uses national-average costs for national estimates and applicable 
census division detail or other special consideration by census divisions

EIA’s primary objective with this project is to enhance 
fuel and technology switching costs estimates for some

residential equipment
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Categories of Technology and Fuel Switching Cost

7

• Appliance Costs include the equipment or appliance cost itself and delivery of the primary appliance 
and accessories

• Standard Installation Costs include the costs for positioning, foundation/securement, and short-run 
connections (under 3 feet) to essential apparatus, such as a furnace-to-air handler attachment or 
adjacent connections. Standard Installation Costs are not included in Switching Costs in this study

• Switching Costs include all necessary removal and decommissioning activities (such as sealing fuel 
lines or ducts), and internal connections required for fuel supply and operational needs when 
replacing equipment with a different technology or fuel than previously installed. This may involve 
additional ductwork, plumbing, electrical work, etc.. Notable exceptions to include in Switching 
Costs will cover connections to exterior storage tanks and ground loops for ground-source heat 
pumps (GSHPs)

• Generally, 
Switching Costs = Total Installed Costs minus Appliance Costs minus Standard Installation Costs
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Methodology
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General Methodology for Technology and Fuel Switching 
Cost Estimation

• Create a technology/fuel switching matrix. This matrix should include current and 
alternative technologies for various fuel types and should facilitate the exploration 
of all potential technology/fuel-switching options

• Evaluate technology/fuel-switching options to understand the technological and 
physical requirements for each

• Identify the activities and costs associated with each switching scenario, which may 
involve installing new internal fuel lines, setting up new electrical wiring, and 
decommissioning existing fuel tanks (these are examples and not an exhaustive 
list). Determine the unit costs for each switching activity 

• Match the activities and required materials with their corresponding unit costs and 
calculate the total switching cost for each fuel/technology switching scenario

9
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Process to Estimate Technology and Fuel Switching Costs
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• Cost estimates assume the previous and new fuel systems are not for one 
appliance only; however, fuel choices are independent as in NEMS. Cooking, 
clothes drying, water heating, and space heating fuels will often be switched 
together

• The high costs of connecting fuels to outdoor storage tanks and removing/ 
decommissioning those tanks will be incorporated into space heating only. In 
other cases, the incremental costs of switching the cooking, clothes drying, and 
water heating fuels will typically be smaller, and those smaller costs are captured

• Existing chimneys or flues that are not remaining in-service are typically 
abandoned in place

• In most cases, ductwork not reused will be closed off instead of removed

Several assumptions are made to obtain national and 
census division switching cost estimates
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Identifying Technology and Fuel Switching Cost Scenarios

• The cost estimates are driven by a series of technology and fuel choice 
decisions represented in the end use matrix

• Current literature on advances in energy efficient and cost-effective residential 
technologies has been reviewed to determine technology or fuel switching 
scenarios

• Each energy end use—space heating, water heating, cooking, and clothes 
drying — technology and fuel options are represented in the end-use matrices

• For each switch cell in the matrix, the switching cost line items are identified
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Identification of Technology/Fuel Switching Scenarios and 
Customizability

• Some scenarios are not costed, specifically:
 Like-to-like (that is, some scenarios of to/from the same technology 

and/or fuel) are not included as, by definition, they are not switching 
technology or fuel

 In census divisions where specific technologies or fuels are not used 
based on RECS. If the dater user wanted to include these, the matrices 
are customizable, and the user could adapt them easily

 A few technology/fuel switching scenarios are eliminated as being 
extremely unlikely or non-existent, such as an instantaneous solar or 
distillate fuel oil water heaters.

1
3
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Technology and Fuel Switching Cost Line-Item 
Categories Potentially Included in Selected Scenario 

Cost Estimates
• Electrical Line 240V
• Electrical Line 120V
• Fuel Line
• Decommissioning / Removal
• Permits and Inspections
• Ductwork
• Duct Closure
• Standard Efficiency B-Venting
• High Efficiency Condensing PVC 

Venting

• Average Venting
• Ventilation Modifications
• Piping and Hydronic System
• Fuel Lines and Pipes to Outdoor Tanks
• Electrical Wiring to Air Handlers
• Refrigerant Distribution System
• Horizontal Loop System
• Air Handler Connections
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Switching Scenario Line-Item Cost Category
For each technology or fuel switching scenario, a set of required activities is identified that 
are not included with the appliance cost or within the standard installation cost. A scenario 
line-item cost matrix is developed for each end use indicating the line items included, such as 
those in the example below. Note: The matrix below is for illustrative purposes only and a 
complete set of line-item activity matrices are in the Excel workbook
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Fuel Natural Gas Distillate Fuel Oil/Kerosene Natural Gas

Fuel Technology Furnaces Furnaces Boilers

Natural Gas Furnaces

OilFiredFurnaceDemo 
NaturalGasFurnaceVenting 
GasFiredFurnacesPermit 

GasLine 

GasFiredBoilerDemo
GasFiredFurnacesPermit

Ductwork
NaturalGasFurnaceVenting

Distillate Fuel 
Oil/Kerosene Furnaces

FuelLine
OilFiredFurnacesPermit
GasFiredFurnaceDemo

OilFurnacesVenting

Ductwork
OilFiredFurnacesPermit

GasFiredBoilerDemo
OilFurnacesVenting

FuelLine

Residential Space Heating Switching Subcomponents: Standard Fuels and Technologies
Including Average Venting Switching Costs
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Differences
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Census division costs vary for labor and materials 
requirements as well as associated sales taxes and 

markup for each cost category

1
2

This is the breakdown of 
costs for converting from 
a typical heating system 
type to another type of 
heating system. Other
technology and fuel 
switching scenarios have 
a similar breakdown.

• Specific Example: Heating detailed costs formula for labor, materials, and other 
costs are national and census division-specific:
 Scenario Labor & Material Cost = [(Labor Hours x Labor Category Wage) 

x (1 + Labor Sales Tax Rate + Benefits Percentage) x (1 + Labor Markup 
Percent)] + [Material Cost x (1 + Material Sales Tax) x (1 + Material 
Markup Percent)] + Decommissioning Costs + Permit Fees 
o Wages, sales tax rates, sales tax incidence on labor, and benefits or 

inspection fees vary by census
o Different heating types have different decommissioning costs, 

material, and labor requirements as well as markup rates
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Census division cost variation can stem from different 
labor rates, sales tax treatments, and potential 

equipment requirements
Census Division Trade Labor Rates

18

Census Division Sales Tax Rates

Wage rate shown is average of state wage, weighted by construction trade employment in census division. Sales tax rate is 
based on average state rate, weighted by state population in the census division. BLS, 2022 $ and various state tax publications.

Census Division
Plumber 

Weighted 
Average 

Wage

Electrician 
Weighted 
Average 

Wage

HVAC 
Weighted 
Average 

Wage

Total 
Benefits 
Percent 
of Wage

New England $36.93 $34.35 $31.57 31%
Middle Atlantic $39.07 $36.97 $30.12 31%
East North Central $35.37 $33.19 $28.30 31%
West North Central $32.57 $31.43 $28.35 31%
South Atlantic $26.22 $26.93 $25.39 28%
East South Central $26.31 $26.44 $23.52 28%
West South Central $26.73 $26.08 $24.98 27%
Mountain $29.32 $28.54 $26.46 29%
Pacific $36.39 $39.53 $32.52 29%
National $31.88 $31.43 $27.67 29%
National Wage Index 2.3% 3.7% 3.6%

 Census Division Average Hourly Wages, 2022 $

Census Division Labor Materials
New England 2.02% 5.54%

Middle Atlantic 1.69% 4.96%

East North Central 3.33% 6.76%

West North Central 5.51% 7.35%

South Atlantic 1.46% 6.31%

East South Central 4.83% 7.80%

West South Central 9.49% 9.49%

Mountain 4.32% 7.47%

Pacific 1.36% 8.51%

National Average 3.46% 7.16%

Weighted Average Sales Tax
 Rate by Census Division
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Heat Pump		Furnaces		Stove

						Natural Gas		Furnaces						$4,715								$4,558		$8,344				$4,267
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						Electricity		Furnaces												$5,030		$1,678		$5,464				$2,790

						Electricity		Unit
Heaters										$1,476				$563		$934

				Switching To Fuel or Technology		Electricity		Air-Source
Heat Pumps		$1,079		$2,440		$4,530		$5,855		$965		$4,330				$4,174				$2,090

						Electricity		Mini-Split
Heat Pump		$1,939		$3,300		$1,975		$3,300		$1,825		$1,775		$1,247						$2,950

						Electricity		Ground-Source
Heat Pump		$14,360		$19,136		$14,396		$19,136		$14,246		$17,611		$13,668		$17,455				$18,786

						Propane		Furnaces		$4,862		$4,742		$4,897		$7,149

						Wood		Stove



		Residential Water Heating Switching Costs: Standard Fuels and Technologies

				         
              FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity				Distillate Fuel Oil/Kerosene				Propane				Natural Gas				Solar

								Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous

				Switching To Fuel or Technology		Electricity						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

						Distillate Fuel Oil/Kerosene		ERROR:#REF!								ERROR:#REF!				ERROR:#REF!				ERROR:#REF!

						Propane		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

						Natural Gas		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!

						Solar		ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!



				Residential Clothes Dryer Switching Costs: Standard Fuels and Technologies

				         
              FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity		Electricity

Heat Pump
(Ventless)		Propane		Natural Gas

				Switching To Fuel or Technology		Electricity				$291		$817		$1,431

						Electricity

Heat Pump
(Ventless)		$183				$922		$1,536

						Propane		$689		$853				$841

						Natural Gas		$1,304		$903		$772



				Residential Cooking Stoves Switching Costs:
Standard Fuels and Technologies

				          
                FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity		Natural Gas		Propane

				Switching To Fuel or Technology		Electricity				$803		$681

						Natural Gas		$1,095				$574

						Propane		$1,095		$696





















Wages

		 Census Division Average Hourly Wages, 2022 $

		Census Division
		Plumber Weighted Average Wage		Electrician Weighted Average Wage		HVAC Weighted Average Wage		Total Benefits Percent of Wage

		New England		$36.93		$34.35		$31.57		31%

		Middle Atlantic		$39.07		$36.97		$30.12		31%

		East North Central		$35.37		$33.19		$28.30		31%

		West North Central		$32.57		$31.43		$28.35		31%

		South Atlantic		$26.22		$26.93		$25.39		28%

		East South Central		$26.31		$26.44		$23.52		28%

		West South Central		$26.73		$26.08		$24.98		27%

		Mountain		$29.32		$28.54		$26.46		29%

		Pacific		$36.39		$39.53		$32.52		29%

		National		$31.88		$31.43		$27.67		29%

		National Wage Index		2.3%		3.7%		3.6%

		Note: 2022 BLS Wage information link did not function when gathering this information so a Wage Index was used: These numbers can be updated to better reflect the 2022 numbers if the data becomes avalible.
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								Sheet Name		Description		Link

								Methodology		This sheet provides an overview of the methodology for capturing residential appliance switching costs and how they are separated by region.

								National and Regional Results		Matrices for national and regional (nine census divisions) showing likely technology and fuel switching cost scenarios.

								Heating Overview		This sheet outlines how the subcomponent inputs are included or excluded for each scenario when considering residential heating fuel and technology switching costs.

								Heat Likely		This sheet underlines the likelihood or unlikelihood for a switching scenario.

								Heat Switch Cost		This sheet contains the national average for residential heating switching cost scenarios

								Heat Detailed Cost		This sheet contains the residential heating switching costs for the subcomponents for each region.

								Heat Decommissioning		This sheet contains the decommissioning costs for each residential heating technology that cannot be reused 

								Heat Permits & Inspections		This sheet contains the subcomponent costs of permitting and inspections needed for residential heating installation. 

								Water Heaters		This sheet contains the detailed switching costs of subcomponents and Inputs related to residential water heater switching scenarios

								Water Heat Costs		This sheet contains the detailed switching costs  related to residential water heaters

								Clothes Dryers Detailed		This sheet outlines how the subcomponent Costs and inputs included or excluded for each scenario when considering residential Cloths Drying fuel and technology switching costs.

								Cooking		This sheet outlines how the subcomponent Costs and inputs included or excluded for each scenario when considering residential cooking fuel and technology switching costs.

								Wages		This sheet contains wages for plumbers, electricians, and HVAC technicians broken down by state and region

								Excavation Wages		This sheet contains wages for excavators technicians broken down by state and region

								Taxes		This sheet contains taxes broken down by state and region and by labor and materials

								Credit & Trends		This sheet outlines how the subcomponent Costs  inputs are included or excluded for each scenario when considering residential heating fuel and technology switching costs.

								Ductwork Notes		Notes on ductwork and expected costs

								Markup Notes		Notes on how markups are used

								Mini Air Handler Notes		Air Handler calculations per region regarding mini-split heat pumps

								Gas Dryer Notes		Notes on Gas Dryers

								Appendix A Std Costs		Standard installation costs calculated and notes from and on appendix A from EIA - Technology Forecast Updates – Residential and Commercial Building Technologies – Reference Case

								Sources		Sources Used to Gather information, notes, calculations…etc.,.
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2 National Average Costs

						Color Key

										The technology swap is the same or virtually non-existent

										The technology swap scenario is Likely

										The technology swap scenario is Less Likely

						National Average Residential Fuel Switching Costs

				Residential Space Heating Switching Costs: Standard Fuels and Technologies

				From  / To				Switching From Fuel or Technology 2022 $

								Fuel		
Natural Gas


		Distillate Fuel Oil/ Kerosene		
Natural Gas


		Distillate Fuel Oil/ Kerosene
		Electricity

		
Electricity


		
Electricity


		
Electricity


		
Electricity


		
Propane


		
Wood




				Switching To Fuel or Technology		Fuel		Technology		Furnaces		Furnaces		Boilers		Boilers		Furnaces		Unit Heaters		Air-Source
Heat Pumps		Mini-Split
Heat Pump		Ground-Source
Heat Pump		Furnaces		Stove

						Natural Gas		Furnaces						$4,715								$4,558		$8,344				$4,267

						Distillate Fuel Oil/ Kerosene		Furnaces						$7,789		$6,165						$2,748		$7,343				$4,216

						Natural Gas		Boilers		$7,606						$3,357						$8,766		$8,212				$3,234

						Distillate Fuel Oil/ Kerosene		Boilers				$9,141		$2,759								$8,214		$8,586				$8,791

						Electricity		Furnaces												$5,030		$1,678		$5,464				$2,790

						Electricity		Unit
Heaters										$1,476				$563		$934

						Electricity		Air-Source
Heat Pumps		$1,079		$2,440		$4,530		$5,855		$965		$4,330				$4,174				$2,090

						Electricity		Mini-Split
Heat Pump		$1,939		$3,300		$1,975		$3,300		$1,825		$1,775		$1,247						$2,950

						Electricity		Ground-Source
Heat Pump		$14,360		$19,136		$14,396		$19,136		$14,246		$17,611		$13,668		$17,455				$18,786

						Propane		Furnaces		$4,862		$4,742		$4,897		$7,149

						Wood		Stove



		Residential Water Heating Switching Costs: Standard Fuels and Technologies

				         
              FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity				Distillate Fuel Oil/Kerosene				Propane				Natural Gas				Solar

								Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous

				Switching To Fuel or Technology		Electricity						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

						Distillate Fuel Oil/Kerosene		ERROR:#REF!								ERROR:#REF!				ERROR:#REF!				ERROR:#REF!

						Propane		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

						Natural Gas		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!

						Solar		ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!



				Residential Clothes Dryer Switching Costs: Standard Fuels and Technologies

				         
              FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity		Electricity

Heat Pump
(Ventless)		Propane		Natural Gas

				Switching To Fuel or Technology		Electricity				$291		$817		$1,431

						Electricity

Heat Pump
(Ventless)		$183				$922		$1,536

						Propane		$689		$853				$841

						Natural Gas		$1,304		$903		$772



				Residential Cooking Stoves Switching Costs:
Standard Fuels and Technologies

				          
                FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity		Natural Gas		Propane

				Switching To Fuel or Technology		Electricity				$803		$681

						Natural Gas		$1,095				$574

						Propane		$1,095		$696





















2 National Top

						Color Key

										The technology swap is the same or virtually non-existent

										The technology swap scenario is Likely

										The technology swap scenario is Less Likely

						National Average Residential Fuel Switching Costs

				Residential Space Heating Switching Costs: Standard Fuels and Technologies

				From  / To				Switching From Fuel or Technology 2022 $

								Fuel		
Natural Gas


		Distillate Fuel Oil/ Kerosene		
Natural Gas


		Distillate Fuel Oil/ Kerosene
		Electricity		
Electricity


		
Electricity


		
Electricity


		
Electricity


		
Propane


		
Wood




				Switching To Fuel or Technology		Fuel		Technology		Furnaces		Furnaces		Boilers		Boilers		Furnaces		Unit Heaters		Air-Source
Heat Pumps		Mini-Split
Heat Pump		Ground-Source
Heat Pump		Furnaces		Stove

						Natural Gas		Furnaces						$4,715								$4,558		$8,344				$4,267

						Distillate Fuel Oil/ Kerosene		Furnaces						$7,789		$6,165						$2,748		$7,343				$4,216

						Natural Gas		Boilers		$7,606						$3,357						$8,766		$8,212				$3,234

						Distillate Fuel Oil/ Kerosene		Boilers				$9,141		$2,759								$8,214		$8,586				$8,791

						Electricity		Furnaces												$5,030		$1,678		$5,464				$2,790

						Electricity		Unit
Heaters										$1,476				$563		$934

						Electricity		Air-Source
Heat Pumps		$1,079		$2,440		$4,530		$5,855		$965		$4,330				$4,174				$2,090

						Electricity		Mini-Split
Heat Pump		$1,939		$3,300		$1,975		$3,300		$1,825		$1,775		$1,247						$2,950

						Electricity		Ground-Source
Heat Pump		$14,360		$19,136		$14,396		$19,136		$14,246		$17,611		$13,668		$17,455				$18,786

						Propane		Furnaces		$4,862		$4,742		$4,897		$7,149

						Wood		Stove



		Residential Water Heating Switching Costs: Standard Fuels and Technologies

				         
              FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity				Distillate Fuel Oil/Kerosene				Propane				Natural Gas				Solar

								Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous

				Switching To Fuel or Technology		Electricity						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

						Distillate Fuel Oil/Kerosene		ERROR:#REF!								ERROR:#REF!				ERROR:#REF!				ERROR:#REF!

						Propane		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

						Natural Gas		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!

						Solar		ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!



				Residential Clothes Dryer Switching Costs: Standard Fuels and Technologies

				         
              FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity		Electricity

Heat Pump
(Ventless)		Propane		Natural Gas

				Switching To Fuel or Technology		Electricity				$291		$817		$1,431

						Electricity

Heat Pump
(Ventless)		$183				$922		$1,536

						Propane		$689		$853				$841

						Natural Gas		$1,304		$903		$772



				Residential Cooking Stoves Switching Costs:
Standard Fuels and Technologies

				          
                FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity		Natural Gas		Propane

				Switching To Fuel or Technology		Electricity				$803		$681

						Natural Gas		$1,095				$574

						Propane		$1,095		$696





















2 National Bottom

						Color Key

										The technology swap is the same or virtually non-existent

										The technology swap scenario is Likely

										The technology swap scenario is Less Likely

						National Average Residential Fuel Switching Costs

				Residential Space Heating Switching Costs: Standard Fuels and Technologies

				From  / To				Switching From Fuel or Technology 2022 $

								Fuel		
Natural Gas


		Distillate Fuel Oil/ Kerosene		
Natural Gas


		Distillate Fuel Oil/ Kerosene
		Electricity

		
Electricity


		
Electricity


		
Electricity


		
Electricity


		
Propane


		
Wood




						Fuel		Technology		Furnaces		Furnaces		Boilers		Boilers		Furnaces		Unit Heaters		Air-Source
Heat Pumps		Mini-Split
Heat Pump		Ground-Source
Heat Pump		Furnaces		Stove

						Natural Gas		Furnaces						$4,715								$4,558		$8,344				$4,267

						Distillate Fuel Oil/ Kerosene		Furnaces						$7,789		$6,165						$2,748		$7,343				$4,216

						Natural Gas		Boilers		$7,606						$3,357						$8,766		$8,212				$3,234

						Distillate Fuel Oil/ Kerosene		Boilers				$9,141		$2,759								$8,214		$8,586				$8,791

						Electricity		Furnaces												$5,030		$1,678		$5,464				$2,790

						Electricity		Unit
Heaters										$1,476				$563		$934

				Switching To Fuel or Technology		Electricity		Air-Source
Heat Pumps		$1,079		$2,440		$4,530		$5,855		$965		$4,330				$4,174				$2,090

						Electricity		Mini-Split
Heat Pump		$1,939		$3,300		$1,975		$3,300		$1,825		$1,775		$1,247						$2,950

						Electricity		Ground-Source
Heat Pump		$14,360		$19,136		$14,396		$19,136		$14,246		$17,611		$13,668		$17,455				$18,786

						Propane		Furnaces		$4,862		$4,742		$4,897		$7,149

						Wood		Stove



		Residential Water Heating Switching Costs: Standard Fuels and Technologies

				         
              FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity				Distillate Fuel Oil/Kerosene				Propane				Natural Gas				Solar

								Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous		Storage		Instantaneous

				Switching To Fuel or Technology		Electricity						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

						Distillate Fuel Oil/Kerosene		ERROR:#REF!								ERROR:#REF!				ERROR:#REF!				ERROR:#REF!

						Propane		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

						Natural Gas		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!

						Solar		ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!



				Residential Clothes Dryer Switching Costs: Standard Fuels and Technologies

				         
              FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity		Electricity

Heat Pump
(Ventless)		Propane		Natural Gas

				Switching To Fuel or Technology		Electricity				$291		$817		$1,431

						Electricity

Heat Pump
(Ventless)		$183				$922		$1,536

						Propane		$689		$853				$841

						Natural Gas		$1,304		$903		$772



				Residential Cooking Stoves Switching Costs:
Standard Fuels and Technologies

				          
                FROM →



TO 
↓  				Switching From Fuel or Technology 2022 $

								Electricity		Natural Gas		Propane

				Switching To Fuel or Technology		Electricity				$803		$681

						Natural Gas		$1,095				$574

						Propane		$1,095		$696





















Wages

		 Regional Average Hourly Wages, 2022 $

		Region
		Plumber Weighted Average Wage		Electrician Weighted Average Wage		HVAC Weighted Average Wage		Total benefits Percent of Wage

		East North Central		$26.31		$33.19		$28.305		31%

		East South Central		$26.31		$26.44		$23.516		28%

		Middle Atlantic		$39.07		$36.97		$30.120		31%

		Mountain		$29.32		$28.54		$26.457		29%

		New England		$36.93		$34.35		$31.572		31%

		Pacific		$36.39		$39.53		$32.524		29%

		South Atlantic		$26.22		$26.93		$25.389		28%

		West North Central		$32.57		$31.43		$28.347		31%

		West South Central		$26.73		$26.08		$24.985		27%

		National 		$31.88		$31.43		$27.67		29%

		National Wage Index		2.3%		3.7%		3.6%

		Note: 2022 BLS Wage information link did not function when gathering this information so a Wage Index was used: These numbers can be updated to better reflect the 2022 numbers if the data becomes avalible.





Sales Tax

		Weighted Average Sales Tax
 Rate by Census Division

		Census Division		Labor		Materials

		New England		2.02%		5.54%

		Middle Atlantic		1.69%		4.96%

		East North Central		3.33%		6.76%

		West North Central		5.51%		7.35%

		South Atlantic		1.46%		6.31%

		East South Central		4.83%		7.80%

		West South Central		9.49%		9.49%

		Mountain		4.32%		7.47%

		Pacific		1.36%		8.51%

		National Average		3.46%		7.16%







Example of Line Item and Total Cost for a 
Technology and Fuel Switching Scenario, 

National Average Cost 2022 $

Note: In this example, switching cost is driven by alternative venting requirements.

19Residential Technology and Fuel Switching Cost 
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Permit - Gas $50 Permit - Gas $50 Permit - Gas $50 

Permit - HVAC $50 Permit - HVAC $50 Permit - HVAC $50 

Gas Line Installation $1,008 Gas Line Installation $1,008 Gas Line Installation $1,008 

GasInstVentAVE $1,837 GasInstVentPVC $2,450 GasInstVentSTD $1,335 

Electrical Line 120V $659 Electrical Line 120V $659 Electrical Line 120V $659 

Permit  - Electrical $80 Permit  - Electrical $80 Permit  - Electrical $80  g 
Cost $3,684 $4,297 $3,182 

Switching from Electric Storage to Natural Gas Instantaneous System

Average Venting Costs
Standard to High-Efficiency 

Venting High-Efficiency to Standard Venting



Space Heating
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Additional Assumptions: Space Heating Technology 
and Fuel Switching

• Distillate fuel oil/kerosene or propane: the matrix uses costs of above-ground tank removal and 
decommissioning. Installation of above-ground fuel tanks are considered a standard cost and not 
calculated here

• Wood stove costs are estimated because they better represent the wood heating market than wood 
furnaces

• Chosen technologies are characterized based on the report posted here: 
https://www.eia.gov/analysis/studies/buildings/equipcosts/

• All services that require 120V will need a new dedicated line if there is not one previously, even if 
there is a 240V connection

• When switching to natural gas, the homeowner would be responsible for the installation of a new 
meter; often the local gas company will cover it as a one-time convenience waiver

• We assume the electrical service panel is at least 200 amps and does not require an upgrade, when 
switching to electric heat. If an upgrade to 200 amps is needed (such as some homes in California), 
there will be an additional cost. This includes electric resistance furnaces, electric resistance unit 
heaters, and all types of heat pumps. The cost to upgrade has been calculated and can be added 
(optionally) by the user

21Residential Technology and Fuel Switching Cost 
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https://www.eia.gov/analysis/studies/buildings/equipcosts/


Water Heating
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Technology and Fuel Switching Cost Coverage for Water 
Heating
• Not all potential technology and fuel switching cost scenarios are presented
• Traditional hot water tank systems can be replaced with higher efficiency 

instantaneous delivery water heating systems, but these are more expensive than 
traditional storage unit replacements and once a tankless system is in place it 
would be very unusual to go back to a traditional tank system

• Switching cost matrices are broken up by technology, instantaneous and storage 
as follows:

• From storage to instantaneous; fuel and technology switch
• From storage to storage; fuel switch only
• From instantaneous to instantaneous; fuel switch only

• Unit switching cost for all options varies depending on the venting system 
requirements: average, high-efficiency (direct), and standard-efficiency (B-
Vent)

Residential Technology and Fuel Switching Cost 
April 2025 23



• Cost estimates assume that both the existing and new fuel systems support 
water heating and space heating, rather than just water heating. In most 
scenarios, the transition includes switching fuels for both water heating and 
space heating simultaneously. As a result, the incremental costs of 
switching water-heating fuel are lower and accounted for in this analysis

• Costs related to fuel lines for outdoor storage tanks, as well as the 
decommissioning and removal of fuel tanks, are included in the space 
heating system costs

• Cost estimates assume that both the existing and new fuel systems support 
both water heating and space heating, rather than just water heating

• As a result, the incremental costs of switching water-heating fuel are lower 
and accounted for in this analysis

Additional Assumptions: Water Heating
Technology and Fuel Switching (1 of 3)
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Additional Assumptions: Water Heating
Technology and Fuel Switching (2 of 3)

• Instantaneous water heating systems may offer improved energy efficiency, but 
may be cost prohibitive as a replacement substitute for a high-efficiency gas or 
electric tank system

• A backup system for water heating is usually present for solar water heaters. An 
assumption here is a new 240V line is added to the breaker panel, if switching from 
other than electric

• Heat pump water heater switching costs are assumed to be the same as electric 
storage water heating

• Many homes have existing multiple fuel systems for space heating and water 
heating equipment (for example, a natural gas furnace and heat pump water heater, 
or a distillate fuel oil furnace and an electric resistance storage water heater)

• A decision to replace a space heating fuel source may include replacement of other 
end use sources
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Additional Assumptions: Water Heating
Technology and Fuel Switching (3 of 3)

• A January 27, 2023, Consumer Reports article evaluates the cost and energy 
efficiency of new highly efficient gas and electric water heaters and of tankless 
(some may include small tanks of about 5 gallons) instantaneous water heaters: 
https://www.consumerreports.org/appliances/water-heaters/buying-guide/

• The article finds homeowners typically replace their old water heater with 
one of the same type and fuel—natural gas or electricity. Consumer 
Reports indicates switching from a tank water heater to a tankless unit can 
be expensive because it could require that the home plumbing or electrical 
system be retrofit

• The article reports that tankless units may be the most efficient option for 
new construction or home expansion

• It is assumed that the replacement tankless unit will include a water filtration 
system. If it does not, this could increase installation cost
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Cooking
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• The previous and new fuel systems are not for cooking only
• The cooking and space heating fuels are typically switched simultaneously
• In these scenarios, the smaller incremental switching costs are captured here
• Costs of fuel lines to outdoor storage tanks, or decommissioning/removal of 

fuel tanks are incorporated in space heating costs
• Venting costs for cooking are not included in this project’s scope 

Additional Assumptions: Cooking Stoves Technology 
and Fuel Switching
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Clothes Drying
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• The previous and new fuel systems are not for clothes drying only. 
Typically, there is simultaneous switching of the clothes dryer and space 
heating fuels. The smaller incremental costs of clothes drying fuel switching 
are captured here. Costs of fuel lines to outdoor storage tanks, or 
decommissioning/removal of fuel tanks, are incorporated in heating

• In most cases, electric, natural gas, and propane dryers can use the same 
venting system for exhausting moisture and lint. However, there are some 
key considerations and requirements to ensure safety and proper 
functionality. For switching costs, it is assumed that they can be reused if 
switching from a vented system to another vented system

Additional Assumptions: Clothes Dryer Technology 
and Fuel Switching
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Technology and Fuel Switching 
Workbook
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Technology and Fuel Switching Workbook
• This report includes an unprotected multi-sheet Microsoft Excel workbook 

containing all national and census division switching costs and computations in 
2022 dollars

• Only public source information is used to build the scenarios, to identify the 
cost component line items, and to estimate the cost of each line item

• References for all data incorporated in cost calculations are provided in the 
workbook along with a reference identification and link that was operable at the 
time the workbook was developed
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Workbook Table of Contents for Key Tabs
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• All workbook tabs are listed in the Table of Contents, a brief description, 
and a hot link to the tab. Some of the key tabs include:
 Methodology – A brief description of the methods applied to estimate the 

technology and fuel switching cost for each scenario
 National Average Costs – National switching costs for each scenario for 

each residential energy end-use area
 Census Division Costs – Separate switching costs for each end use and 

switching scenario for the nine U.S. census divisions
 End use tabs – Each end use includes multiple tabs walking the user through 

the scenario development and cost estimation
 Supporting tabs – Numerous tabs provide data, information, and 

calculations for items such as labor rates, sales taxes, markup rates, 
decommission rates, and other areas
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