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We are at a tipping point in the heating transition.  The 

convergence of four market mega trends in the early 

2020s is creating strong conditions for the 

decarbonisation of heat to finally accelerate in existing 

buildings.   

■ Policies, backed by committed funding, are emerging across Europe to 

drive growth in lower carbon heating systems – and are already 

impacting end-user decision-making about heating systems 

■ Public awareness of the need for decarbonisation is accelerating  

■ Innovative technology solutions are emerging which are increasingly 

well-suited to existing buildings 

■ New business models like Heat as a Service are rapidly evolving, 

changing the way heat is sold – and strengthening the decarbonisation 

opportunities 

Market players who can capitalise on these trends can capture a share 

of the ~€24bn/year opportunity to decarbonise heat in existing 

buildings. But there will be challenges ahead, and growing competition 

for a share of the prize.

Executive summary  
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While decarbonisation of heat in new build accelerates 

thanks to increasingly tight regulations, only baby steps 

have been made in decarbonising heat in existing buildings.   

1.1. The heating market is slow moving with stubbornly low replacement 
rates 

There are still over 100M fossil fuel boilers in European homes today, compared with just ~15M 

heat pumps (the most successful low carbon alternative to date). The share of fossil fuels in the 

overall energy consumption for heat has gone down by only a few percent in the last decade 

(see Figure 1). To understand the slow pace of change, you have to look at the historically low 

replacement rates - only ~5% of the European housing stock replaces its heating system per 

year, and the vast majority of these replacements are more fossil boilers. At current rates, it 

would take more than 200 years for the remaining fossil boilers in Europe to be replaced by 

lower carbon alternatives.   

  

 

Figure 1: The heating market has historically evolved slowly – share of energy 

consumption for space heating by fuel in Europe1 in 2010 versus 2018 

 

1 Eurostat data, excluding BA, CY, DK, EL, FI, HU, IE, LT, MD, MT, SE, SK, XK due to lack of 
earlier data 
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3 Tightening new build regulations are having an impact on heating system decisions in new 

homes, and incentives mean that some steps have been made in displacing oil in existing 

homes. But the natural gas boiler market remains largely unchallenged.   

To meet ambitious policy goals – for example to be zero carbon by 2050 – the replacement 

rates will need to increase six-fold from today, to over 3M boilers being displaced by low carbon 

systems per year – a market worth ~€24bn. Given the 15-year lifetime of heating systems, 

replacement decisions being made now are critical to determining the speed at which 

decarbonisation can occur.  We are only 2 replacements away from 2050!   

 

Figure 2: Required increase in annual replacement of fossil boilers with lower carbon 

systems to decarbonise heat in Europe by 2050  

 

1.2. End-users are not ready to decarbonise heat on their own  

Awareness of – and trust in – low carbon alternatives remains low 

While a small proportion of end-users are driven by “green” arguments, the vast majority of end-

users are comfortable with a gas boiler, unaware of alternatives (see Figure 3), and will usually 

choose like-for-like replacement, unchallenged by installers. There remains a lack of trust in 

alternatives too, despite technologies such as heat pumps being a mature technology in use for 

decades. This is particularly true in a country like the UK – the biggest gas boiler market in 

Europe – where less than three customers in ten have heard of heat pumps. 

The role of the installer in the decision-making process is critical – but they remain 
conservative 

Installers are the biggest influencer on end-user decisions about heating systems, yet Delta-

EE’s installer research reveals that installers are mostly still generally very conservative, rarely 

advising an end-user to choose a lower carbon alternative. Not being able to find an installer 

was also cited as one of the most important barriers to choosing a low carbon heating system, 

according to Delta-EE’s customer research (Figure 4). 
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Figure 3: Customer awareness of high efficiency heating systems, across the UK, 

France, Germany, Italy and the Netherlands (Delta-EE European Customer Research 

2019/20) 

The end-user economics rarely stack up in favour of lower carbon heating 

For end-users who are convinced by the concept of low carbon heating systems, the economics 

are challenging. The generally high upfront cost of low carbon appliances such as electric 

air/water heat pumps, gas heat pumps, hybrid heat pumps, micro-CHP or similar can be three to 

ten times higher than for a gas boiler. There is therefore a big financial reality check for the 

homeowner, which is often the biggest barrier to decarbonising heat. 

This is coupled with challenging spark spreads (the cost of electricity compared to gas), which 

makes achieving running cost savings difficult in many markets. 

 

Figure 4: End-user concerns about buying a high-efficiency heating appliance 
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5 1.3. There can be technical challenges with replacing a boiler with a lower 
carbon system in existing buildings 

Common objections cited by decision-makers (end-users, installers or others), which can disrupt 

a switch to a low carbon appliance in existing buildings, include the following: 

■ The higher heat losses from poorly insulated buildings means a higher capacity system 

is required – not a technical challenge in itself, but increasing the kW output of a low 

carbon heating system such as a heat pump adds significantly more upfront cost, than 

increasing the kW output of a fossil fuel boiler.     

■ The high flow temperature requirements for radiators in older buildings can force 

systems like heat pumps to operate outside of their optimum range, resulting in poorer 

efficiency and higher running costs. 

■ Making building fabric improvements or changing some radiators alongside a heating 

system change makes sense to improve efficiencies (to address the 2 points above) – 

but the perceived “hassle” for end-users and installers can be enough to put off the 

decision to switch.  

■ The physical size of many low carbon solutions can be a challenge in terms of 

installation and physical fit, especially where replacing a relatively small compact gas 

boiler.   

■ Noise emissions (real or perceived) for air/air and air/water heat pumps can be an issue. 

■ For electric low carbon solutions, additional hassle – and cost – associated with required 

electricity grid upgrades in areas where the grid is weaker can tip the balance away from 

switching. 

 

 

Exploring the challenge of decarbonising heat in existing buildings  
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Four macro trends are converging to drive decarbonisation 

of heat. The recovery from the current COVID-19 crisis could 

catalyse an even faster heating transition. 

Decarbonisation of the existing buildings market has been slow for the past decade - why 

should the 2020s be any different? We see four macro trends converging in the early 2020s to 

create strong conditions for the acceleration of decarbonisation of heat in existing buildings. A 

combination of ambitious policy goals, increased public awareness, development of innovative 

solutions for retrofit, and an evolving competitive landscape, are all driving what could be a 

paradigm shift in the heating market.  Policy support for decarbonisation of heat in existing 

buildings is growing and is beginning to influence heating system buying decisions.   

2.1. Policies, backed by committed funding, are appearing all over 
Europe to push for lower carbon heating systems 

 

Figure 5: Overview of some of the major recent policy steps towards decarbonising 

heat in existing buildings 

2. Why is now the time to 
decarbonise heat in the 
existing building stock? 
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7 The EU Green Recovery package is pushing for more efficient buildings across Europe 

At a European level, the COVID-19 recovery package has energised support for a “Green 

Recovery”, with specific focus on accelerating the Renovation Wave foreseen as part of the 

European Green Deal. In July, EU leaders agreed to a €1.8 trillion package of European funding 

– including €750 billion for post-COVID recovery – of which 30% will be made available for the 

“Green Transition”. The European Commission’s proposal aims to increase building renovation 

rates by at least double to meet decarbonisation targets. These goals, backed by these funding 

commitments could tip the balance towards accelerated decarbonisation.  

Some national policies are strongly incentivising low carbon heating in existing 
buildings 

At a national level, there are encouraging signs of governments taking action to tackle the 

retrofit challenge – and signs that the resulting policies are starting to influence heating system 

buying decisions: 

■ France is offering a group of incentives under one umbrella called “coup de pouce” 

where homeowners can replace a fossil fuel boiler with a heat pump in some cases. Its 

popularity in 2019 made the (already strong) heat pump market explode, and the 

industry struggled to keep up with demand.  Further to this, oil boilers could be banned 

from the market starting in 2022. 

■ Germany offers generous loans and subsidies for low carbon heating – more than 

€10,000 for installing fuel cell micro-CHP, for example. The recent increase in funding 

available for renewable heating systems and removal of low interest loans for like-for-like 

gas boiler replacement since January 2020, has boosted the uptake of technologies like 

heat pumps and biomass boilers significantly in the last six months, exceeding 

expectations in spite of the current crisis.  

■ Italy just increased the tax rebate for high efficiency heating appliances from 65% of the 

appliance cost to 110%, essentially paying householders for making improvements. 

 

Cities and municipalities are setting some of the most ambitious heat decarbonisation 
plans  

Vienna (Austria), London (UK), Copenhagen (Denmark), Amsterdam (The Netherlands) and 

Baden-Württemberg (Germany) are just some examples of cities and regions going beyond 

national goals to accelerate decarbonisation. 

In addition to this, there is a clear trend towards local elections favouring green candidates, who 

can then push heat decarbonisation further during their mandate.  

 

2.2. Public awareness of the need for decarbonisation is accelerating 

Public awareness of the need for decarbonisation is arguably at an all-time high. The proportion 

of people who say they personally have taken action to fight climate change – such as buying 

more energy efficient appliances – has increased considerably in the last few years. 
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Figure 6: Perceived seriousness of climate change has increased notably in recent 

years (EU28, European Commission Special Eurobarometer 490) 

While changes to diet or transport may be more popular than changing heating systems as a 

way to reduce the carbon footprint, this is changing quickly, as there is more talk of fossil fuel 

“bans” in the media, and renewable heating subsidies support households in making more 

sustainable choices. 

We have seen in our customer research that once end-users learn of the high-efficiency heating 

options available to them, there is good interest in taking these up, particularly among younger 

people who tend to be more motivated by living a sustainable lifestyle.   

 

Figure 7: Interest in replacing an existing heating appliance with a more expensive 

higher-efficiency heating appliance, Delta-EE European Customer Research 2019 
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A wide range of efficient low carbon heating systems are now on the market – to suit 
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Typical technical objections to retrofitting lower carbon heating systems are that “they cannot 

reach high enough flow temperatures” or “they are too big or difficult to install”. But technology 

has developed at a fast pace in the last 10 years, and products which can overcome these 

barriers are already on the market, or on the cusp of emerging. Some of these technologies 

include: 

■ Hybrid heat pumps (fossil boiler + heat pump) can improve the running cost savings 

possible when switching from fossil boilers by allowing the system to switch between 

fuels depending on which is cheaper. This fuel switching can also have benefits for the 
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9 electricity grid at peak times. There are variable CO2 savings from hybrids given the 

range of installation and operational options, but manufacturers estimations range from 

25-45%+ compared to gas alone. 

■ High temperature electric heating pumps overcome the challenge of high required 

flow temperatures without causing such a loss in efficiency – leading to CO2 emission 

savings. 

■ Fuel cell micro-CHP: heating systems which also generate electricity – in larger 

quantities than a typical solar PV installation – with 30% CO2 savings compared to the 

separate supply of heat and power. 

■ Gas heat pumps can overcome the challenge of high required flow temperatures, and 

cut CO2 emissions from heating by ~40% compared to a gas boiler alone. 

■ Hydrogen-ready boilers: a drop-in mass market solution to circumvent consumer 

apathy, behavioural change and price sensitivity concerns? Time will tell!  

■ Self-powering boilers: wall-hung boilers that generate at least enough electricity to 

power themselves while they are heating – another one to keep an eye out for in the 

years ahead. 

■ Plug-and-play and modular approaches to low carbon heating system design are 

increasingly making installation processes simpler. 

 

The digitalisation of the heating market can help overcome some retrofit barriers  

Digitalisation of the energy market has accelerated in the energy market over the last decade, 

sometimes enabling or improving the decarbonisation of heat proposition. For example: 

■ It can make life easier for the installer through enabling remote monitoring and 

diagnostics – which could reduce risk of having to make expensive site visits for less 

familiar / trusted technologies  

■ It can enable better visibility of performance and running costs for the end-user through 

remote control and monitoring – which may reduce the lack of trust in the “new” 

technology 

■ It can enable potential running cost savings and open up new value streams to end-

users through tools to optimise heating system operation with time of use electricity 

prices, or to benefit from PV self-consumption incentives.  

■ It can enable easier, cheaper production and installation through e.g. 3D building 

scanning, which can enable prefabrication of building and heating system elements to 

better fit the building 

■ It can lead to improved accuracy of heat and energy metering – often key to service-

based heat offerings. 

 

2.4. New business models like Heat as a Service are changing the way 
heat is sold – and creating decarbonisation opportunities 

 

Over the last ~3 years, Heat as a Service offerings (and related service-based heat offerings) 

have exploded across Europe. The traditional heating market business models are being 

upended by new, customer-centric approaches – moving from shifting boxes to selling services. 

New entrants and incumbent heating market players alike are rushing to launch Heat as a 

Service offerings. This fundamental shift towards services in the heating market can be the 

catalyst needed for accelerated growth of low carbon heating in existing buildings.   
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The Heat as a Service market is commercialising – and slowly decarbonising 

Only a small fraction of heating systems are sold today as part of service-based heat offerings, 

most of which are rental or leasing contracts rather than ‘true’ heat as a service (where the 

customer pays for heat supplied or warmth outcome rather than fuel input).  But there has been 

a rapid transition in the last 3-5 years from predominantly trials and demonstration projects, to 

commercial offerings.  

The vast majority (>90%) of heat service contracts are packaged with gas boiler sales. But low 

carbon solutions are increasingly being added to the available offerings – especially in the last 

1-2 years.   

 

Figure 8: How residential customers buy heating system replacements today in 

Europe’s biggest heating markets – % of annual sales (Delta-EE Heating Business 

Service, 2020) 

A mixture of incumbent heating manufactures, energy suppliers, and new entrants are active 

with some form of Heat as a Service offering, broadly involving some combination of: 

■ Rental or leasing of the heating equipment (gas boiler or heat pump), which 

customers pay for on a monthly basis rather than upfront.  

■ Emergency repairs and routine maintenance for the heating equipment, included as 

part of the monthly equipment fee. 

■ Energy supply for the heat generation, which can be charged for on the basis of fuel 

consumed, heat provided, or warmth (i.e. temperature maintained). 

■ Energy efficiency, generation or storage measures such as insulation, solar PV or 

battery storage, typically also paid for as part of a monthly fee. 

■ Optimisation of the heating operation as part of the home and/or wider energy system. 
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Figure 9: Examples of current heat service offerings 

For the models to be commercially viable, service providers need to aim to increase their own 

margins while ideally also reducing overall lifetime costs for customers (as illustrated in Figure 

10).   
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Figure 10: Illustrative lifetime costs and margins for standard heating system purchase 

versus heating subscription 

End-users are becoming more comfortable with buying everything as a service – 
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In our latest European customer survey, we found that end-users are becoming more 

comfortable with buying products and services on subscription. ~60% of homeowners in France, 

Germany, Italy, the UK and the Netherlands found the concept of buying heating on 

subscription appealing. Based on these results, we estimate that the heating services market 

across these five countries could be worth around €25 billion per year, with potential sales of 

~500,000 per year and an addressable market of 10M homes. 
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13 Experience to date, combined with our customer research, indicates that heat as a 
service models show promise as a tool to accelerate the decarbonisation of heat: 

■ By spreading the higher upfront costs of low carbon solutions over a contract period of 

several years, Heat as a Service models can enable customers to invest in more 

expensive heating solutions. 

■ By sourcing heating solutions and energy supply in bulk rather than individually, Heat as 

a Service providers can secure more competitive product and energy prices. 

■ By simplifying the complexity of switching to a low carbon heating system and providing 

a “one-stop-shop”, Heat as a Service makes the customer journey simpler. 

■ By optimising the timing and quantity of energy flows within the home and/or between 

the home and the energy system, Heat as a Service providers can cut running costs or 

access new value streams not available to individual customers. 

■ Crucially, Heat as a Service models are appealing to a majority of customers. 

 

 

Heat as a service highlights  
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Decarbonising heat in existing buildings is shaping up to be 

one the biggest battles of the 2020s in the new energy 

market – and now is the time to prepare to capture a share.   

Despite the challenges with decarbonising existing buildings, we see several reasons to be 

optimistic about the coming decade. 

 

■ Policy-makers at an EU, national and local level are all laying increasingly ambitious 

plans to decarbonise heat, with the focus no longer solely on the relatively easy to tackle 

new build segment, but more and more on retrofit. Particularly positive is the aim to 

accelerate the renovation wave in buildings.   

■ The signs are that more green finance could become more readily available, which could 

be a key enabler of business models to accelerate the heating transition in existing 

buildings – for example increased investment through the EU recovery package, and the 

emergence of green mortgages and loans. 

■ Heating system technology is becoming more and more retrofittable - more compact, 

more plug and play, and more digital. 

■ There is already experience from the market on how to design Heat as a Service 

offerings today to make them cost-competitive and drive decarbonisation of heat. 

■ Digitalisation is continuing to expand, bringing benefits to the end-user, the installer and 

the heating service provider which to support decarbonisation. 

 

The opportunities for decarbonising heat in existing buildings are finally emerging. The heating 

transition is accelerating, and there are plenty of reasons to be positive about the growth 

potential – if market players are ready to capture the opportunities. 

3. What is the outlook for 
decarbonising heat in 
existing buildings?  
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For further information on our Heat research, contact: 

Lindsay Sugden, Head of Heat Research 

Lindsay.Sugden@delta-ee.com 

+45 20 74 40 90 
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