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Why electrification of heat?

Often the conversation around the energy transition is solely focused on the power and transportation sectors. 
However, the rapid decarbonization of other sectors is critical to meeting national or regional climate goals. Despite 
being highly carbon intensive and approximately 35% of global energy consumption, heat is commonly overlooked. 
This report tackles this sector by examining one route to space heating decarbonization: electrification. 

The 86-page report details the current state of global residential and commercial heat, discusses current 
technologies for electrifying heat, provides detailed pricing for heating electrification, analyzes current policies, 
and ends with Wood Mackenzie’s outlook by country and by technology.

About the report
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2020

Electrification is one route to decarbonize residential and commercial heat

Heat contributes to approximately 35 percent of total energy consumption globally

Often the conversation around the energy transition is solely focused on the

power and transportation sectors. However, the rapid decarbonization of other

sectors is critical to meeting national or regional climate goals. Despite being

highly carbon intensive and approximately 35% of global energy consumption,

heat is commonly overlooked. This report tackles this sector by examining one

route to space heating decarbonization: electrification.

It is worth noting historical data on global demand for heat are far from readily

available. For example, the International Energy Agency annually collects data on

sold heat only and reports those as heat produced and consumed. This implies

data collected avoid almost everything leading to heat generation and shows the

available data are likely underreporting total demand for heat.

Based on the Annual Energy Outlook 2020 released by the U.S. Energy

Information Administration, in residential and commercial sectors, heating makes

up more than one third of total energy consumption. Among heating end uses,

space heating consumes almost three times of energy as water heating does.

This report examines the current state and outlook of residential and commercial

space heating globally, the significance of heat electrification, technologies, costs

and relevant policies.
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Report methodology 

This report focuses on the electrification of space heating in the residential and commercial sectors

Electrification scope:

This report does not address heat or energy for the following residential or commercial end uses: water heaters, cooking appliances, clothes washers and dryers,

dishwashers, TVs, computers, other electronics, pools, hot tubs and lighting.

Electrification vs. decarbonization:

This report analyzes the current landscape of residential and commercial heating. Outlooks in this report only include forecasts for the electrification of residential and

commercial space heating. While other technologies to decarbonize heat are discussed, at present, more research is required to offer in-depth analysis of them.

Moreover, electrification does not equal decarbonization because it depends on the fuel mix underpinning it; nor vice versa. Electrification is just one of the essential

tools for space heating decarbonization.

Geographic scope:

The electrification of residential and commercial buildings in Europe, the United States, China, Japan, South Korea and Russia and the Caspian region are included in

this report. Other markets have been excluded due to a lack of sufficient data and/or lack of annual space heating demand.

Data sources:

Data on the fuel mix used for heating was provided by several public sources (including the Energy Information Agency, International Energy Agency, Eurostat, and

others) and from proprietary Wood Mackenzie Energy Transition Service market data. Housing data was compiled both from public sources and Wood Mackenzie's

parent company Verisk Analytics.

http://www.woodmac.com/
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Source: Wood Mackenzie

The electrification of residential and commercial space heating is

feasible but will require additional policy support 

 Globally, natural gas is 

the primary fuel for 

residential and 

commercial space heating

 However, in some 

countries and subregions, 

including France and the 

Southeast United States, 

electricity is an important 

fuel for heating 

 Overall, residential and 

commercial space heating 

is reliant on hydrocarbons

 The residential, 

commercial and 

agricultural sectors 

accounted for 11% of 

2019 global carbon 

emissions 

 As the global power 

sector continues to 

decarbonize, using low-

carbon electricity for 

residential and 

commercial space heating 

will boost this effort.

 There are several 

commercialized 

technologies for the 

electrification of space 

heating

 With overall efficiencies 

as high as 300%, heat 

pumps that can be used 

for both space heating 

and cooling are the best 

electric alternative

 However, installation 

costs for heat pumps can 

be 2x to 15x higher than 

natural-gas-fueled boilers

 Most major markets 

analyzed in this report 

have policies to spur the 

decarbonization of heat

 However, policies that 

specifically prioritize the 

electrification of heat 

remain limited 

 Policymakers will have to 

increase incentives for 

heat pump adoption or 

implement additional 

mandates to compel the 

switch from hydrocarbons

 By 2040, 119 million more 

buildings will use 

electricity for space 

heating

 An additional 80 terawatt-

hours of electricity will be 

required to meet this 

demand 

 While electrification can 

do some of the heavy 

lifting, other low-carbon 

alternatives will need to 

be deployed to fully 

decarbonize space 

heating

Gas is the leading fuel for 

space heating

Electric heat will be critical to 

decarbonization 

Technology is ready

for mass deployment
Mixed policy landscape

Strong growth trajectory but 

not uniform across markets 
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Key takeaways for the electrification of residential and commercial space heating

State of heat

 Natural gas is the most widely used fuel source for residential and commercial heating globally. In China, coal boilers

still play a key role in space heating as policies gradually switch from coal to natural gas or electricity, depending on

resource availability.

 Heating using electricity is currently common in regions such as Northern Europe and the Southeast U.S.

Reasons for heat 

electrification

 As the power sector accelerates its decarbonization efforts, converting from direct combustion of fossil fuels for heat

to electricity will lead to lower overall emissions.

 Electric heating technologies, particularly heat pumps, are at least three times more efficient than heating

technologies using fossil fuels when it comes to heat output over fuel input.

Technology 

maturity

 Air-source heat pumps have the lowest net present value among electric heating technologies, due to their high

efficiency compared to electric resistance heating and lower capex versus ground-source heat pumps.

 Unlike other decarbonization technologies, heat pumps are already fully commercialized. Sales in Europe and

the U.S. have been steadily growing over the last few years, and the 2018 market value in China was estimated at

$22 billion.

Recommended 

policies 

 Policies that indirectly expand heat electrification include clean energy targets and carbon prices, such as renewable

portfolio standards in the U.S. and the Green Deal in the European Union.

 Policies with direct impact on electrification include fuel-switching targets, bans on fossil fuels in existing and new

construction, and financial incentives to reduce capex. Since natural gas has a prominent role in heating,

policymakers should explore ways to use existing gas infrastructure for alternative gases.

http://www.woodmac.com/
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Report availability

woodmac.com

This report is only available to subscribers of Wood Mackenzie’s Energy Transition Service or
its Grid Edge Service.

The Energy Transition Service and Tool leverages our entire commodity analysis platform to 
deliver integrated energy market research underpinned by extensive expertise, proprietary 
models and robust market knowledge. 

The Grid Edge Service will provide you with an understanding of the technologies, innovations 
and economics of today's electricity markets and customer touchpoints so that you can 
strategise how to holistically integrate new energy technologies into utility-scale and behind-
the-meter environments.

Email contactus@woodmac.com for demo requests and subscription pricing.
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