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[bookmark: _w8wkm93rdphx]Introduction to heat pumps
According to the research by the European Heat Pump Association (2025), heat pumps are a type of technology that provides heating and cooling for homes, buildings and industries. They take in energy from either air, ground or water sources and turn that energy into heat. They can also take in heat from buildings and act as air conditioning. They are known to be efficient, renewable and sustainable due to their low power consumption. They are also suitable for any climate. There are a few different types of heat pumps that are available in the UK, these are air source heat pumps, ground source heat pumps, water source heat pumps and hybrid heat pumps.

[bookmark: _y45qhj5fd21n]Different types of heat pumps
According to Richardson (2025b), these are the different types of heat pumps available globally.
An air-source heat pump can be used in a moderate climate and can heat and cool in some cases. This means that air-source heat pumps would be extremely suitable for the UK due to its climate. They are fitted outside the building and take in heat from the air from the outside to heat the building. They are an efficient type of heat pump and have significant savings over traditional heating options.

A ground-source heat pump takes natural solar energy from the ground, which is used as heat for the heat pump system. This type of heat pump relies on a pipe system that is implemented into the ground, and they are proven to have better efficiency than air-sourced heat pumps. They work better due to the ground temperature being higher than the air temperature.

A water-source heat pump extracts water from an external source such as a lake, and then the water is used to provide heat. Water naturally holds heat; therefore, the heat that the water holds is used for the heat pump. However, the obvious drawback is that it needs a reliable source of water to function.

Finally, a hybrid heat pump works with another system; for example, it can work alongside a gas boiler. These heat pumps are more efficient as there are two ways in which heat is distributed, so overall, the heat is generated and released faster than other heat pumps. They are fantastic if you want to keep your radiators. They are most efficient when heating a cold home. The gas boiler is used to heat the home quickly, and then the heat pump is turned on to maintain the warmth of the house while saving money on the cost of energy.


During this report, the type of heat pump that will be mainly talked about is domestic heat pumps. A domestic heat pump is a heat pump that is used to heat a home or building. The type of heat pump may change depending on the topic that is being discussed.
[bookmark: _ds956gylq6bq]

[bookmark: _87qcdi1qepsx]Current uptake of heat pumps in the UK
The most recent statistics about the current uptake of heat pumps in the UK were from September 2025. The total number of government-supported heat pump installations in 2025 was 11,689, which saw a 4% increase from the previous quarter (Department for Energy Security and Net Zero, 2025). In September 2025, there were 47,507 heat pumps installed in the UK, which were supported by a heat pump scheme called DESNZ. Energy Saving Trust (2026) explains that the scheme DESNZ, also known as the boiler upgrade scheme (BUS), is a policy that was set up in England and Wales on the 1st April 2022. The scheme can give £7,500 to people in England and Wales to get money off low-carbon heating systems. The money would most likely cover a heat pump, but also be used to purchase a biomass boiler. The scheme seems to be popular, and it is working effectively with over 100,000 applications for BUS since May 2022. There were over 4,000 applications in October 2025 alone. The scheme aims to increase the amount of heat pumps used in homes and buildings by giving money off the construction of this technology to make it more appealing for people in the UK. 

 
Some more statistics were found from 2020 to 2022 at Heat pumps (no date) about the uptake of heat pumps in the UK. These statistics are from a while ago; however, it is insightful to have a look at past current uptakes and compare them with the present current uptake. It is estimated that by 2030, around 253 million heat pumps will be installed globally, with the UK becoming a big part of that number due to the increase in heat pumps being sold. From 2020 to 2022, the UK had 412 heat pumps per 100,000 people, and the heat pump market almost doubled in 2021. In 2022, around 55,000 heat pumps were sold in the UK, which means that there were around 7,493 more heat pumps sold in the UK in 2022 than 2025. It is unclear as to why this might be, but a few ideas could be that the cost of living has increased dramatically, making it more difficult to purchase a heat pump. Also, another reason is that people might not know about schemes like BUS that can help them purchase a heat pump. Also, between 2021 and 2022, heat pump sales increased by 40%, which showed that over 17,000 more heat pumps were installed compared to 2021. There seems to be some fluctuation in the sales of heat pumps in the UK; however, there is a main goal of increasing the use of heat pumps in the UK in the future. Further statistics from the same website show that the UK plans to roll out 600,000 heat pumps per year by 2028. 

[bookmark: _ahoj3rdf9pgj]Warm homes plan
Furthermore, Keller (2026) explains that the Warm Homes Plan is a scheme in the UK that will deliver £15 billion of public investment to improve and upgrade 5 million homes and help up to around 1 million families to get out of fuel poverty by 2030. It is available for anyone; however, it is mostly for people with low income or who are in fuel poverty and includes grants and loans for homeowners to install heat pumps, solar panels and batteries. It will also include rules for landlords to invest in upgrades, which can help cut bills for renters and social tenants. Fuel poverty, as explained by End Fuel Poverty Coalition (2016), is when a person living in a home can not afford to heat or cool their home to an adequate living temperature. There are many ways in which someone can be in fuel poverty, a few are low income, high fuel prices, poor energy efficiency, unaffordable housing prices and poor quality private rental housing.  

The plan also ensures that new homes being built will be installed with solar power and clean heating as a standard; this policy was demanded by the public. This will also help with Britain's rooftop revolution and will triple the number of homes generating their own energy, which in turn decreases the cost of energy bills by 2030 by using solar panels. 


[bookmark: _mqoz1yi1jujb]Benefits of moving to heat pumps for building space heating
Research from Carvalho et al. (2015) shows that within the EU, building space heating has the highest energy consumption and space heating accounted for 43% of the final energy in service buildings and 67% in residential buildings in 2012. Most of this energy is made from fossil fuels, such as oil or gas, in boilers within service buildings and residential buildings. It is obvious that building space heating uses up large amounts of energy, and in 2012, this energy was generated by unsustainable sources. Heat pumps are a great way of heating homes and buildings with low final energy. Below is a range of benefits of heat pumps for building space heating.

There are a few benefits of moving from gas boilers and fossil fuels to heat pumps for building space heating. The first benefit is the reduction in energy costs due to the increased efficiency that heat pumps can give. An example from an article (Gradziuk et al., 2022) of this reduced energy cost is from a project in the Ruda Huta School complex in 2013. At this school, they demonstrated replacing an oil-powered boiler with a ground source heat pump. The new heat pump also provided hot water as an added benefit, and in one year, the heating expenses in the school decreased by 55%. This is a massive decrease, saving them money to be used in different areas of the school. Due to its success, they decided to install more heat pumps in different buildings around the school. This is a good example of how great heat pumps can be in decreasing heating expenses. According to Richardson (2025a), the reason why heat pumps are efficient and cost-effective is that the Coefficient of Performance (COP) of heat pump systems typically fluctuates between 2.5 and 4.0 in real-world domestic installations. That figure means that they can achieve 2.5 to 4 kilowatts of heating power with one kilowatt of electricity. This makes them much more efficient than a gas boiler, as a gas boiler has a COP no greater than 1, making its efficiency very poor.

The rest of these benefits come from Richardson's (2025a) article about the benefits of heat pumps for heating.
Another benefit of heat pumps for building space heating is that they produce no direct on-site emissions because they extract existing heat; however, there might be some emissions that may come from electricty but the heat pump process itself does not create any emissions, unlike fossil fuels. To reduce the emissions from heat pumps even more, you can find electricity that comes from a renewable source, such as a wind farm or solar panels. Heat pumps can greatly decrease your carbon footprint and the emissions that you produce from heating your home.

Another interesting benefit of heat pumps for building space heating is that they can reduce condensation in buildings during summer and winter. The technology acts as a dehumidifier and takes in moisture that is created during winter when it is warm inside and cold outside. This can be a good health benefit, as condensation can create mould in buildings because it likes warm and wet climates. Mould is not good for the respiratory system and can have fatal impacts on the lungs, so a heat pump can decrease the chance of mould growth in buildings.

The final benefit of heat pumps for building space heating links to the last point, as it can improve the air quality in buildings. Heat pumps do not need to burn anything like coal or oil to create heat, which eliminates any smoke fumes or particulate matter that can be released during heating. Air-to-air heat pumps circulate the air in buildings, and heat pumps contain filters in the vents, which can purify the air which is released back into the building as clean air. They are useful for removing dust, mould spores, odours, smoke and other particulates that may be present in the air. Heat pumps can be fantastic for people with lung conditions as it greatly improves the air quality in a building. 

[bookmark: _nn36fqmif3ju]Challenges around the retrofitting of these types of technology 

There are multiple challenges around retrofitting these types of technologies. Here are just a few major challenges that might occur with retrofitting heat pumps. The first main challenge is the cost of heat pumps.  In the long run, Smart Projects (2025) says that they provide cheap and efficient energy; however, the initial installation of heat pumps can be expensive, as well as the maintenance and running costs. There is also a chance for reduced efficiency, which is why the cost of energy bills can still be high after installing a heat pump. A reason why efficiency can be low, and cost can be high, is due to a term called heat pump cycling, demonstrated in air-source heat pumps, where they struggle to provide the heat needed due to inadequate radiators, which then turns into short cycling. This is when the heat pump turns on and off constantly to try to maintain the desired temperature. This will, in turn, put strain on the components inside the heat pump, wearing them out and reducing their efficiency and their lifespan. This will increase energy bills due to the heat pump using more energy to try to heat the home. Also, there is a chance of heat pumps not being able to catch up with undersized radiators. Homeowners or installers may increase the air source heat pumps' flow temperature to compensate for the radiators, as a heat pump can not produce as much heat as they do. Increasing the heat pump's flow will increase the heat output; however, this reduces the system's coefficient of performance (CoP), which is the measure of its efficiency. As well as decreased efficiency, higher flow uses more electricity, which results in higher energy bills and also decreases the heat pump's environmental benefit. 

The installation for an air source heat pump can also be expensive; research from EDF (2016) shows that the cost range of a heat pump is £3,999 to £10,000. However, that all depends on the power of the heat pump, the brand, installation costs and if there are any grants involved. Grants are available in the UK, as stated in the current uptake section, where a homeowner can receive a grant of up to £7,500 for a heat pump, which means there is a chance that a grant will fully cover a heat pump. 

The next challenge is that there is limited information around retrofitting heat pumps into older buildings. Monteiro et al. (2017) discuss that this can affect stakeholders involved in the value chain of the building retrofit. The type of information that might be lacking about retrofitting heat pumps includes the regulatory framework, the most suitable measures, the available technologies, the installation, operation and maintenance of efficient equipment and the quantification of future energy savings. Stakeholders play an important role when it comes to retrofitting new technologies like heat pumps; if they do not have the correct information, then it may affect them financially, as retrofitting may cost more than they anticipated. There is a high chance that people will not understand how to maintain the heat pump, which can result in them having low efficiency and a small lifespan, all because information has not been communicated to the stakeholders. 

The final challenge that may occur includes behavioural challenges where stakeholders may not see any benefits of a heat pump for their home, and they will continue to use traditional ways to heat their homes, which can be detrimental to the environment. Also, there are challenges around socio-psychological factors, for example, someone may be forced to purchase a heat pump as it makes them seem like a more environmentally friendly person to others or on the opposite end, they may refuse to have a heat pump because they have an aversion to change. A study was carried out by De Jager et al. (2025) to figure out the barriers to the adoption of heat pumps. Figure 2 shows their findings. They used 16 different articles for their findings. The graph can show two different findings: the coloured bar shows how often the overarching variable was found to influence heat pump adoption; however, the white bar shows how often the variable was found not to influence heat pump adoption. It was found that the investment costs of a heat pump were thought of as a barrier; however, there are mixed results for this finding, as some articles agree that stakeholders see this as a barrier, while others suggest that there is no effect on behaviour when it comes to maintenance costs and investment. Also, several papers showed that a barrier was home and location characteristics; however, several other papers did not agree. There seems to be some worry for homeowners when it comes to maintenance costs and their homes, according to this article. As well as this, the article explains how people do not want the hassle of installing, operating and maintaining heat pumps. Overall, behavioural challenges can have an effect on if heat pumps are installed or not, as people have different ideas on heat pumps, and also, they may not be able to install a heat pump in the first place due to the location of their home. It is important to factor in this behaviour when trying to get people to adopt a heat pump, and more information about heat pumps may be useful to counter this behavioural challenge. 
[image: ]
Figure 2: Variables found to (not) influence the adoption of heat pumps by households (From De Jager et al.,2025, p.9)

There is a way to overcome these challenges by understanding why there are challenges in the first place. The cost of heat pumps has already been overcome with a grant available for anyone to install a heat pump. However, more information needs to be available about heat pumps to counter misinformation and behavioural challenges. If the right information is being provided to stakeholders, there is a higher chance that they will want to adopt a heat pump. 



[bookmark: _nae5u0vfsuql]Case studies of heat pumps that demonstrate their benefits
A case study by Sadeghi, Ijaz and Singh (2022) shows the use of heat pumps that demonstrates their benefits is the use of heat pumps in Norway. Norway has a very cold climate, so homes and buildings must be heated; however, that can be extremely expensive without an efficient heating system. Around 78% of energy consumption is from heat and cooling, and domestic hot water. In Norway, they try to focus on utilising space heating, and heat pumps have become very popular for that. Norway has the most heat pumps per capita in Europe, which provides 16 TWh of heat annually in homes and buildings. The most popular heat pump in Norway is an air source heat pump, with more than 90% of installed heat pumps being this type. According to NOVAP, the total heat pump sales per year increased from 65,000 in 2015 to 125,000 in 2021, proving that heat pumps have become more popular over the years. The main reason why people in Norway have invested in installing heat pumps is due to the increase in electricity prices. A recent statistic from 2024 showed that Norway sold 48.1 heat pumps per 1,000 households. (https://www.sciencedirect.com/science/article/pii/S2213138822008773) 
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Figure 1: (a) World heat consumption and share of buildings from it in the world and Norway, (b) Heating sources for buildings in net zero scenarios, 2020–2030 (From Sadeghi, Ijaz and Singh, 2022, p.2)
Most of the heat consumption in Norway is from Buildings as shown in the figure 1, compared to the world, where it is around 50/50 for buildings and industry.
From the graph, you can see the potential decrease of fossil fuels and the large increase of electric heat pumps by 2030. It shows that by 2030, there should be an increase in renewable clean energy for heating purposes and a decrease in the use of fossil fuels as a heating source.

There are many reasons why Norway has implemented heat pumps into the heating of homes and buildings, but the main reason is to reduce its carbon emissions. According to Wilden (2025), since heat pumps have been introduced in Norway, there was a 83% reduction in CO2 emissions from domestic heating. It is clear from this statistic that heat pumps are a great benefit for countries to try to reach their net-zero targets. By focusing on cleaner energy and using renewables to heat homes, Norway has become a great example that investing in heat pumps will show a significant reduction in CO2 emissions. 

A case study from Yeung (2022) looking at a Norwegian home has shown that removing a traditional gas boiler and investing in a heat pump will significantly reduce your energy consumption. It is said that someone installed a heat pump in their home, and their average energy use has dropped from 35,000 kWh per year to 8,500 kWh per year. That is a 26,500 kWh per year decrease, which will significantly help Norway reduce their carbon emissions. Even with the decrease in energy use, the heat pump produces the same amount of heat as a traditional gas boiler but with lower energy usage. Furthermore, with this decrease in energy consumption comes a decrease in the cost of energy per year. This makes them a more affordable way of creating heat for homes, which will help attract more people to invest in a heat pump for their home.

PHS (2024) explains that the reason why Norway has been so successful in implementing heat pumps is due to their approach that combines innovation, support and understanding. One reason it was successful is consumer incentives; the early adoption of heat pumps was encouraged by making fossil fuels more expensive and making heat pumps financially appealing. As well as this, the benefits would have been shared with consumers to show them that heat pumps are a better and more efficient option. Norway’s Government also invested in training installers with high-quality training to ensure that all installations of heat pumps are at their highest quality to satisfy customers. Another way it was successful is by Norway implementing long-term policies that discourage fossil fuel use and then promoting renewable heating technologies as a solution. They also created a ban on oil boilers in 2020 to push the drive for more renewable heating. Overall, heat pumps have more affordable clean energy, and hydropower has low running costs, which has pushed for more heat pumps due to this example.             

Heat pumps in Norway have demonstrated that they have large benefits for countries to reduce their carbon emissions. Currently, the UK is starting to implement heat pumps with schemes to help fund domestic heat pumps. The UK can learn from Norway to figure out how to encourage people to purchase heat pumps through policies, schemes and increasing the price of non-renewable energy sources.

[bookmark: _56zo0mqqak2]Conclusion
In conclusion, heat pumps are becoming globally used to help reach carbon goals and reduce emissions. They are a great way of reducing heating costs whilst being more sustainable when it comes to heating homes and buildings. There are schemes and incentives within the UK to try to encourage people to install a heat pump. They have multiple benefits for building space heating, including reduced costs and emissions, health benefits, and overall building benefits. However, there are challenges when it comes to retrofitting heat pumps into older homes with traditional heating systems. Some of the challenges are that they are not cheap to install, there is a lack of information about them and changing the behaviour of people about installing a heat pump. It is important to look at both sides of the argument about a heat pump, as they do come with fantastic benefits; however, they do have their flaws, which may put off people from installing a heat pump. Other countries, such as Norway, are already deep into their installation of heat pumps, and it seems like they have become successful with this, as their carbon emissions have decreased massively. Overall, heat pumps are becoming more significant to help decarbonise building emissions for the future.
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