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Elizabeth Côté *, Cristian Pons-Seres de Brauwer 
University of St.Gallen, Institute for Economy and the Environment (IWÖ-HSG), Müller-Friedberg-Str. 6/8, 9000 St. Gallen, Switzerland   

A R T I C L E  I N F O   

Keywords: 
Asset leasing 
Heat pumps 
Business models 
Choice experiment 
Heating systems 
Household decision-making 

A B S T R A C T   

While heat pumps are a promising solution for decarbonizing residential buildings, financial barriers often hinder 
their diffusion. Asset leasing – whereby service providers lease equipment and provide services in exchange for 
monthly payments – could help overcome some of the barriers to adoption. This study investigates homeowners’ 
preferences for heat-pump leasing, examines their inclination to lease or purchase, and quantifies their will
ingness to pay for different services. Empirical insights are drawn from a discrete choice experiment conducted 
with 915 single-family house owners who undertook 9150 hypothetical leasing decisions in France, Germany, 
and Switzerland. Survey results show an interest in flexible, all-inclusive leasing offerings, especially in markets 
where heat pumps are at an early stage of diffusion. However, preferences for asset leasing differ between 
countries. German house owners are the most open to leasing and would on average be willing to pay up to three 
times more than their French counterparts to shield themselves against technical risk. Given the role asset leasing 
could play in decarbonizing residential heat and enhancing energy security, policy makers may wish to adapt 
policy incentives to account for these service-based offerings.   

1. Introduction 

Heat contributes to over 40% of global energy-related carbon dioxide 
emissions, and 46% of heat consumption occurs in buildings where 
supply relies heavily on fossil fuels (IEA, 2021a). Achieving the goal of 
net-zero emissions by 20501 requires considerable investment in 
low-carbon heating equipment for buildings. Heat pumps – devices that 
transfer thermal energy between spaces using electricity2 – are a 
promising solution thanks to their low environmental impact, high 
energy-efficiency, and flexibility (Brockway and Delforge, 2018; Giam
bastiani et al., 2014; Howden-Chapman et al., 2009). To reach net zero, 
heat pumps would need to supply 20% of the global heat demand in 
buildings by 2030. This represents a sharp increase from the 7% 
observed today (IEA, 2021b). Beyond decarbonization, heat pumps have 
also recently garnered particular interest in Europe as a means of 
reducing dependence on oil and gas imports from Russia (European 
Commission, 2022; IEA, 2022). However, although the number of such 

installations has increased in the European Union (IEA, 2021c), only 6% 
of European residential buildings are heated using heat pumps (EHPA, 
2021a). 

Heat-pump adoption by homeowners is faced with several challenges 
– see Gaur et al. (2021). In particular, financial factors such as high 
investment costs are among the most important barriers (Pezzutto and 
Grilli, 2017). Access to sufficient capital at low cost is key for deter
mining the economic viability of heat pumps. While extended mortgages 
may represent attractive financing solutions, many homeowners have 
limited borrowing capacity (Kelly et al., 2016). Given the important role 
heat pumps could play in the energy transition, several scholars have 
called for policy support or innovative financing solutions to increase 
their market uptake (Hlavinka et al., 2016; Karytsas, 2018; Raghavan 
et al., 2017). 

Asset leasing – whereby a service provider leases an appliance (e.g., 
heat pump) and provides services to an end-user in exchange for 
monthly payments – has recently emerged as a solution to help 
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1 Several countries have pledged to achieve the net-zero emissions objective of balancing greenhouse gas emission production and removal from the atmosphere by 
mid-century in an effort to limit the rise in global temperature to well below 2 ◦C compared to pre-industrial levels, and preferably to a maximum 1.5 ◦C increase 
(UN, 2020).  

2 For example, devices that convert heat sources such as air, water, or ground to heat that can be used for space heating/cooling and hot water supply. Heat pumps 
powered by renewable electricity produce low-carbon heat. See EHPA (2023a) for details about the types of heat pumps and their functions. 
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overcome the high acquisition costs of heat pumps (see Subsection 2.2). 
However, little is known about the preferences of homeowners for such 
offerings. Within this context, this study explores the suitability of asset 
leasing as a novel, service-based model to facilitate heat-pump adoption. 

We do so by presenting insights derived from a discrete choice 
experiment (DCE) conducted with 915 single-family house owners who 
made a total of 9150 hypothetical heat-pump leasing decisions in 
France, Germany, and Switzerland. The objective was to clarify their 
preferences for leasing offerings, examine their inclination to lease or 
purchase, and quantify their willingness to pay (WTP) for different 
services. We also shed light on the drivers and barriers associated with 
household heat-pump adoption and leasing. We were particularly 
interested in these three countries because they exhibit interesting 
contrasts in terms of their level of reliance on oil and gas for residential 
heating, degree of heat-pump diffusion, and annual heat-pump unit 
sales. German homeowners are highly reliant on fossil-fuel-fired boilers 
compared to their French and Swiss counterparts. While Switzerland has 
the highest degree of heat-pump diffusion among the three countries, 
France and Germany recently emerged as the first and third leading 
European markets for heat pump sales (see Subsection 4.1.1 for details). 
Hence, our country selection enables us to compare and discuss impli
cations of heating service provision across different market contexts. 

To our knowledge, this study is the first to provide fined-grained 
empirical insight into house owners’ preferences for different heat- 
pump leasing offerings in multiple countries. Specifically, our findings 
show that asset leasing could contribute to decarbonizing residential 
heat, especially in markets where heat pumps are at an early stage of 
diffusion (e.g., Germany). This is so, most prominently, due to the 
model’s suitability in overcoming high acquisition costs and the 
simplification of maintenance and repair activities. Our results further 
reveal that offering flexible contracts (e.g., lease-to-own) is desirable as 
the length of leasing agreements is perceived as a major drawback. Since 
uncertainty about operational performance is of concern for German 
house owners, service providers could also consider offering a perfor
mance guarantee in addition to leasing services. Our findings contribute 
to the emerging academic research that investigates service-based 
business models for low-carbon heating. They are relevant for service 
providers as they shed light on best practices for the design of leasing 
offerings. Our insights could also serve as a basis for informing policy 
makers about policies that can enable the large-scale diffusion of heat 
pumps. 

The remainder of this study is organized as follows: Section 2 reviews 
factors shaping heat-pump adoption decisions and introduces the 
concept of ‘service-based business models’. Section 3 describes the 
methodological approach and choice experiment design. Section 4 
presents and discusses results. Section 5 summarizes the main findings, 
discusses implications for industry actors and policy makers, and sug
gests avenues for future research. 

2. Background 

First, we review factors shaping households’ decision-making for 
energy technology adoption, with a focus on heat pumps. Second, we 
introduce service-based business models to conceptually ground our 
empirical findings. 

2.1. Drivers and barriers shaping household energy technology adoption 

Substantial research has been devoted to examining the factors 
shaping households’ decision-making for energy technologies, with 
studies diverging in terms of technological focus, geographical scope, 
and behavioural aspects (Karytsas, 2018; Kikuchi et al., 2009; Leurent 
et al., 2018; Mahapatra and Gustavsson, 2008). Factors can be cat
egorised as individual and contextual – i.e., “household-internal” and 
“household-external,” respectively. 

Individual factors acting as barriers to energy technology adoption 

may include low-income levels (Stewart, 2022), low credit worthiness 
(Wolske, 2020), high levels of risk perception or risk aversion (Tanveer 
et al., 2021), and low levels of knowledge and familiarity with tech
nologies (Irfan et al., 2021; Weber et al., 2009). Regarding heat-pump 
adoption, socio-demographic factors like levels of education appear to 
play an ambivalent role in shaping decisions. While some scholars show 
that highly educated individuals prefer technologies such as wood pel
lets (Ruokamo, 2016; Sopha et al., 2010), others argue that a high level 
of education has a positive effect on heat-pump adoption (Karytsas and 
Theodoropoulou, 2014). Environmental awareness (Bach et al., 2020; 
Decker et al., 2009; Kennedy and Basu, 2013), energy security concerns 
(Balcombe et al., 2014; Michelsen and Madlener, 2013), and age 
(Michelsen and Madlener, 2012; Willis et al., 2011) also influence 
heat-pump adoption decisions. 

Contextual factors shaping energy technology adoption decisions 
include the cost structure of technologies (Friedman et al., 2016), level 
of market maturity (Reeves et al., 2017), access to –and cost of– capital 
(Jones and Leibowicz, 2021), and the availability of –and eligibility for– 
policy instruments like rebates (Reeves and Rai, 2018), feed-in tariffs 
(Strupeit and Palm, 2016), or low-interest loans (Shen et al., 2022). 
Social relations and peer effects3 have also been identified as prominent 
factors driving household decisions (Graziano and Gillingham, 2015; 
Palm, 2016; Rai et al., 2016), including heat-pump adoption (Michelsen 
and Madlener, 2013; Sopha et al., 2010). 

Importantly, the ‘cost’ factor has been consistently identified as a 
major barrier for household heat-pump adoption (Peñaloza et al., 2022; 
Singh et al., 2010). Despite their lower operational costs and electricity 
savings potential,4 heat pumps represent a considerable expenditure for 
households across numerous jurisdictions. Acquisition and installation 
costs vary in function of several factors, including the type of technology 
(i.e., air-, water-, ground-sourced heat pump), its functionalities (e.g., 
space heating and cooling, hot water provision) and its size. For 
example, the acquisition and installation costs of an average air-to-water 
heat pump5 that offers space heating and cooling services as well as hot 
water provision for a single-family house can reach the order of up to 
CHF 38,500 in Switzerland (Helion, 2023; Kazakov, 2023), € 18,750 in 
Germany (Kloth, 2023), or € 19,000 in France (Effy, 2023). Across the 
EU, the average upfront costs for heat-pump acquisition are two to four 
times higher than that of gas boilers (EHPA, 2023b). Hence, higher in
come households are more inclined to (and capable of) adopting a heat 
pump than lower income groups despite the salience of other 
socio-behavioural factors (Lillemo et al., 2013). Karytsas and Theodor
opoulou (2014) emphasize the need to inform consumers about the re
covery of heat-pump investments to offset their perceptions of the 
technology’s elevated acquisition costs, long payback times, and lack of 
proper business models. 

3 Refers to individuals within a geographically delimited area nudging one 
another to adopt an energy technological innovation by exchanging informa
tion and user experiences (Palm, 2016; Rai et al., 2016).  

4 Some studies have emphasized the technical viability of ‘smart’ heat pumps 
through in-built flexible load management programmes, as a suitable means for 
lowering operational costs and reduce household energy consumption (Cooper 
et al., 2014; Globisch et al., 2020; Yilmaz et al., 2021, 2022).  

5 Air-to-water heat pumps can be used for space heating and cooling as well 
as for hot water supply. In winter, heat is extracted from the outside air and 
transferred to a refrigerant, which cycles through a heat exchanger and heats 
water. This water can in turn be used for hydronic heating, hot water supply, or 
as a heat source for ducted systems. In summer, heat is extracted from the in
door air to provide a cooling effect (Trethewey, 2023). Air-to-water heat pumps 
are highly efficient and produce low-carbon heat when powered by renewable 
electricity, offering this way a climate-friendly alternative to fossil-fuelled 
heating systems (e.g., gas or oil boilers). 
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2.2. The ‘cost’ factor: building a case for service-based business models 

Service-based business models are emerging as a solution to help 
overcome the barriers faced by homeowners when assessing heating 
system alternatives. The notion of ‘service-based’ can be understood as 
an umbrella term comprising various business models whereby finan
cial, technical, performance, behavioural, and energy-price risks are 
borne (in-full or in-part) by service providers instead of consumers 
(Delta-EE, 2019).6 Value offerings can bundle various activities like 
advising, installing, and financing infrastructure, or managing assets 
through maintenance and repair activities (Helms, 2016). Revenue 
streams emerge from margins made on system installation, financing, 
and subscription-based contracts (IRENA, 2020). Within this broad 
category, third-party ownership (TPO) models such as asset leasing 
stand as a particularly well-suited solution to lower the acquisition cost 
barrier described above (Coughlin and Cory, 2009; Overholm, 2015). 
Under asset leasing, a service provider leases an appliance like a heat 
pump to an end-user and provides various services (e.g., installation, 
financing, repair/maintenance) for a monthly payment specified at a 
predetermined rate (Sovacool et al., 2021). By doing so, the model 
removes upfront investment requirements and reduces risk and 
complexity for end-users, facilitating the deployment of climate solu
tions across new market segments (Drury et al., 2012; Hobbs et al., 
2013). 

Notwithstanding the model’s widespread use to accelerate the 
diffusion of clean energy technologies like solar photovoltaics (PV)7 

(Munsell, 2014), only a few European companies offer heat-pump 
leasing despite an apparent interest from households for such option 
(Tix, 2022).8 This is paired with scarce empirical evidence on household 
preferences for service-based business models such as those captured via 
TPO value offerings (Britton et al., 2021; Brown et al., 2022; Davidson 
et al., 2015; Sovacool and Martiskainen, 2020). For instance, Sovacool 
et al. (2021) examine households’ attitudes towards heat decarbon
ization in five European countries. The authors show that 18.9% of 
survey respondents would likely consider heat-pump leasing as a means 
to obtain heating services. However, they do not provide insights into 
how household preferences vary across different leasing offerings or 
countries. Similarly, Schleich et al. (2021) show that nearly a third of 
houseowner-occupiers in the United Kingdom would prefer to rent a 
heating system over owning it. They also show that homeowners prefer 
offerings that provide greater potential for energy savings and longer 
warranties. Correspondingly, there is a need to obtain a better under
standing of how and to what extent different heat-pump leasing offer
ings influence the willingness of homeowners to pay for heating services 
across different countries, and to clarify their interest for such mode of 
adoption. 

3. Methodology 

We investigate the preferences of single-family house owners 
(hereafter ‘house owners’) for heat-pump leasing offerings and examine 
their inclination towards leasing or purchasing using a discrete choice 
experiment (DCE). This approach builds on discrete choice and random 
utility theory (Manski, 1977; McFadden, 1974). It posits that products or 

services can be deconstructed into bundles of attributes, and that each 
attribute is associated with a specific level of utility. The total utility of a 
service equates to the sum of its parts’ utilities, known as part-worth 
utilities. Individual stated preferences for service features are elicited 
by requiring participants to systematically choose a service offering 
from a set of hypothetical concepts that vary randomly according to 
different attributes. Participants are assumed to choose the services that 
would be likely to provide them with the highest utility. Part-worth 
utilities are estimated using choice modelling methods (Rao, 2014). 

Choice experiments have been widely used by scholars to examine 
the preferences of households for clean energy products (Achtnicht and 
Madlener, 2014; Hille et al., 2018; Petrovich et al., 2019; Sagebiel et al., 
2014), including heating appliances (Achtnicht, 2011; Meles et al., 
2022; Rouvinen and Matero, 2013; Scarpa and Willis, 2010; Schleich 
et al., 2020). This strategy has the advantage of using a realistic setting 
for decision-making (Hill, 2017). Applying a stated-preference method 
is especially pertinent in this context given the scarcity of historical data 
on house owners’ decisions related to heat-pump leasing offerings 
(Louviere et al., 2000). 

Next, we first describe the survey structure and provide a thorough 
account of the experiment design. We then present an overview of the 
data analysis methods employed in this study. Finally, we describe the 
data collection process and sample. 

3.1. Survey development 

The online survey was programmed and fielded using Sawtooth 
Software’s module SSI Web.9 First, we asked house owners questions 
about their heating practices and preferences. This included questions 
about the types of heating systems installed in their house, the duration 
their main heating system had been in operation, their average annual 
heating costs, heating replacement plans, and the type of system they 
would be most likely to install if they were planning to replace their 
main heating system. Second, we asked DCE questions to elicit their 
stated preferences for heat-pump leasing offerings (see Subsection 3.2 
for details). Third, we surveyed house owners about the factors driving 
and hindering their preference for heat-pump installation and leasing. 
Fourth, we concluded the survey by gathering socioeconomic data (see 
Table A1 and A2 in appendix). The survey also included a quality control 
to ensure that the observations of inattentive respondents were 
excluded.10 

To facilitate comprehension and enhance completion rates, the sur
vey was offered in French to respondents living in France or in the 
French-speaking part of Switzerland, and in German to respondents 
living in Germany or in the German-speaking part of Switzerland. The 
French and German questionnaires used euros (€) as currency, whereas 
the Swiss questionnaires used Swiss francs (CHF). The monetary values 
used in the choice experiment were also adapted to reflect country- 
specific market realities (see Subsection 3.2 for details). Hence, four 
versions of the questionnaire were developed. The questionnaires and 
DCE designs were pre-tested with 12 experts and house owners to verify 
their adequacy and intelligibility. Adjustments were made accordingly 
prior to the fieldwork. 

3.2. Experimental design 

The DCE comprised two sections: an introductory part followed by 
ten randomized choice tasks. First, we asked respondents to imagine that 
they were planning to replace their heating system the following year 
and were considering installing an air-to-water heat pump. We also 

6 Financial risk relates to potential payment default by the end-user; technical 
risk pertains to equipment deficiencies or maintenance and repair activities; 
performance risk can be associated with appliances’ efficiency and house- 
specific characteristics; behavioural risk emerges from end-users’ heating 
habits (e.g., volume and timing of heat demand); energy price risk is linked to 
variability in wholesale electricity prices (Delta-EE, 2019).  

7 Most notably in the United States of America (EPA, 2022).  
8 For example, Thermondo and LG Electronics jointly offer heat-pump leasing 

solutions to homeowners in Germany (Enkhardt, 2022; Tix, 2022). Further, OK 
offers heat-pump leasing options in Denmark (OK, 2023). 

9 A web-based software tool specialising in conjoint analysis for market 
research applications. For details see: https://sawtoothsoftware.com.  
10 The quality-control measure consisted of an attention check and was 

designed following Petrovich et al. (2021). 
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asked them to assume that the heat pump could be installed in their 
house. We explained that the device would use electricity to take ther
mal energy from the outside air to heat water and indoor spaces, and 
that it had an expected service life of 15 years. Further, we told re
spondents that they had the option to lease the heat pump by making 
fixed monthly payments for the duration of the leasing contract – 
namely, 15 years. We informed them that at the end of the lease 
agreement they would become the owner of the heat pump. Addition
ally, we pointed out that if they moved before the contract ended, they 
could transfer the lease to the new house owner or terminate it by paying 
the balance of what was owed on the heat pump and installation costs. 
We also specified that the contract did not include the cost of the elec
tricity needed to operate the heat pump. At the end of this introductory 
part, we informed respondents that their leasing options varied ac
cording to the attributes presented in Table 1. These factors were chosen 
as they represent important considerations in heating system procure
ment decisions. 

The attribute monthly lease payment referred to what respondents 
needed to pay to lease the heat pump and benefit from certain services. 
We specified three levels – namely, 130 €, 155 €, and 180 € in the French 
and German surveys, and 195 CHF, 230 CHF, and 265 CHF in the Swiss 
survey. Monthly payments were calculated by drawing on prior studies 
and researching market-specific prices for air-to-water heat pumps as 
well as installation, maintenance, and repair activities. We also dis
cussed this design with industry actors and experts to test their accuracy, 
along with the overall DCE design. Defining such levels enabled us to 
estimate house owners’ WTP for different heat-pump leasing features as 
specified by the other attributes. 

The attribute type of leasing contract described the elements included 
in the lease agreement and comprised three levels. The basic package 
included the heat pump and installation costs. The maintenance package 
comprised the costs included in the basic package as well as yearly 
maintenance fees. The all-inclusive package included the heat pump, its 
installation, maintenance, and all potential repair or replacement costs. 
This design enabled us to compute WTP estimates for maintenance and 
repair services. 

Finally, the attribute service provider specified the type of actor 
providing the services. This included a heat pump manufacturer, local 
energy utility, and heating specialist. Research has shown that several 
actors can provide heating services, and that specific actors may be 
preferred in certain countries (Schleich et al., 2021). These levels allow 
us to examine if and to what extent French, German, and Swiss house 
owners differentiate between different service providers. 

In the second section of the DCE we presented ten consecutive two- 
stage choice tasks to respondents: 1) preferred leasing model, and 2) 
preference between leasing and purchasing. First, we displayed three 
heat-pump leasing concepts simultaneously in each choice task and 

invited respondents to select their preferred offering (see Fig. 1). To 
mitigate the hypothetical bias, we instructed respondents to make their 
choices as if these were real-life decisions and to consider how this 
would affect their budget (Hensher, 2010). The heat-pump leasing 
concepts varied randomly without any prohibition according to the at
tributes and levels described in Table 1. Respondents could revisit these 
definitions at any time during the choice tasks by scrolling their pointer 
over the attribute and levels of each leasing concept to avoid confusion 
or misinterpretation. We used a symmetrical DCE design to avert the 
number-of-levels effect, whereby attributes with more levels are awar
ded higher importance scores than other attributes (Wittink et al., 
1992). 

Once respondents had selected their preferred leasing option, we 
asked them in a second stage to imagine that they now also had the 
option to purchase the heat pump for a specific price, paid upfront. We 
explained that the purchasing price included the installation costs and a 
two-year warranty, but no maintenance.11 We then instructed re
spondents to indicate if they would prefer to lease the heat pump as they 
had indicated in the first part of the choice task, or would rather pur
chase it. 

This multi-stage design enabled us to first focus on the trade-offs that 
house owners make when choosing heat-pump leasing offerings by 
testing several concepts simultaneously. It also provided us with addi
tional information regarding adoption intentions (Orme, 2016). To 
ensure the adequacy of our choice experiment, we generated an efficient 
DCE design using Sawtooth Software.12 Further, we included three 
manipulation checks at the end of the choice experiment to control if 
respondents had understood the choice situation correctly.13 The DCE 
design was also validated using inputs from practitioners. 

3.3. Model specification and willingness-to-pay estimates 

We estimated part-worth utilities associated with different features 
of heat-pump leasing offerings by specifying Hierarchical Bayes (HB) 
models using the Sawtooth Software. HB models are widely used to 
investigate consumer behaviour as their hierarchical structure enables 
information to be extracted from two levels (Allenby et al., 2005). At the 
lower level, the probability of each individual respondent to choose 
specific heat-pump leasing offerings is specified by a multinomial logit 
model. At the higher level, individual choices are described by a 
multivariate normal distribution expressed by a mean vector and 
variance-covariance matrix. The latter model describes the 

Table 1 
Attributes and attribute levels manipulated in the choice experiment.  

Attributes Description Attribute levels 

Monthly 
lease 
payment 

Monthly payments house 
owners pay to lease the heat 
pump and benefit from 
services (in CHF or €). 

- 195 CHF or 130 € 
- 230 CHF or 155 € 
- 265 CHF or 180 € 

Type of 
leasing 
contract 

Equipment and services 
included in the lease 
agreement. 

- Basic package: Heat pump and 
installation costs included 
- Maintenance package: Heat 
pump, installation, and yearly 
maintenance costs included 
- All-inclusive package: Heat 
pump, installation, yearly 
maintenance, repair, and 
replacement part costs included 

Service 
provider 

Type of actor providing the 
services. 

- Heat pump manufacturer 
- Local energy utility 
- Heating specialist  

11 The purchasing prices shown to respondents were the same as the price 
assumptions used to derive the lease payment per month levels.  
12 Following Petrovich et al. (2021), we generated an efficient DCE design 

with Sawtooth Software. Specifically, we used the Test Design function to esti
mate the precision of parameter estimates given a certain experimental design. 
To do so, the software generates dummy answers and performs a logit run to 
estimate their main effects. Standard errors are reported to give an indication of 
the precision of each parameter estimate. For this study, multiple designs were 
tested, with different number of attribute levels, sample size, etc. The final DCE 
design was optimal as it resulted in lower, uniform standard error estimates 
within each attribute, of which values were in line with suggested guidelines 
(Sawtooth Software, 2022). The frequency report also suggested that all levels 
within attributes were shown an equal number of times. Our DCE design 
therefore meets the requirements for ‘efficiency’ set out in the software’s 
guidelines. See Sawtooth Software (2022) for details.  
13 We designed the manipulation checks based on Schleich et al. (2021). The 

latter consisted of three items regarding which respondents were asked to 
indicate if a statement was “true,” “false,” or they did not know (“I don’t 
know”). Statements were adapted to the context of this study and formulated as 
follows: 1) “after 15 years of leasing, the heat pump will belong to you,” 2) “if 
you move before the end of the 15-year leasing contract, the new houseowner 
will be forced to take over the leasing contract,” and 3) “if you lease the heat 
pump, you will have to pay monthly payments.” 
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heterogeneity of preferences across the sample (Orme and Howell, 
2009). This modelling approach enabled us to address any lack of in
formation at the individual level by collecting information across 
respondents. 

In line with prior research, we used the root likelihood (RLH) 
parameter as a measure of the ‘goodness-of-fit’ between part-worth 
utility estimates and the choices made by respondents (Côté et al., 
2022; Salm et al., 2016). RLH represents the geometric mean of all 
estimated probabilities. It is computed by taking the nth root of the 
likelihood that respondents would make the decision that they actually 
made in each task, with n corresponding to the total number of choices 
they made in all tasks (Orme, 2016). High RLH values indicate a good fit 
between the data and model, with RLH = 1 being the highest possible 
value. In our DCE, respondents were presented with three heat-pump 
leasing concepts to choose from. The predictability of their decisions 
based on chance is thus 1/3 = 0.33. Since the average RLH values 
computed for the three models are more than twice that of the level of 
chance (RLHFrance = 0.678; RLHGermany = 0.672; RLHSwitzerland = 0.685), 
we can assume a good fit between the data sets and models (Hille et al., 
2018). 

Finally, we calculated implicit willingness-to-pay values using part- 
worth utility estimates following Salm and Wüstenhagen (2018). WTP 
estimates correspond to the upper limit of the amount house owners 
would be willing to pay for a heat-pump leasing offering that has a 
preferred feature compared to an offering with the least preferred 
feature. In this way, any upgrade relative to the least preferred option 
can be ascribed a monetary value. 

3.4. Data collection and sample 

The survey was fielded between February and March 2022 by a 
market research institute using respondent panels representative of the 
French, German, and Swiss general populations. Single-family house 
owners were specifically targeted as they are generally more likely to 
make decisions about heating system replacement than tenants or flat 
owners (Davis, 2023; Krishnamurthy and Kriström, 2015). This may be 
so particularly in the case of heat pumps, as installation activities can 
require considerable retrofitting work and hence the approval of a 
higher number of parties (Fedrizzi, 2023). While our national sub
samples represent fractions of the wider populations, they still offer 
valuable insights with respect to household preferences over different 
heat-pump offerings. For indication, Table 2 showcases the shares of 
people living in households owning their home and population living in 
a house for each of our sampled countries. 

Single-family house owners were recruited using a precise screening 
rule and by stratifying survey invitations to match the distributions of 

national populations. The selection question was: “Do you own a single- 
family house?” Only respondents who answered ‘yes’ to this question 
were provided access to the survey. The quota questions were designed 
according to five variables – namely, age, sex, level of education, in
come, and region (see Table A1 in appendix for details). Only re
spondents who fulfilled our selection criteria were considered. We first 
conducted a soft launch with 29 Swiss house owners to further test the 
questionnaire and analyse initial responses. Since our preliminary ob
servations were satisfactory, we proceeded with the final implementa
tion of the Swiss survey. Data collection in France and Germany 
followed the same sequential approach. Respondents took on average 
17 min to complete the questionnaire and received tokens exchangeable 
for goods or services as compensation for their participation. 

A total of 1582 single-family house owners who fulfilled our selec
tion criteria accessed the survey (see Table 3). Responses from house 
owners who failed the quality control (149) or who provided incomplete 
responses (456) were excluded. Additionally, observations from 
‘speeders’ who completed the survey in less than half of the median 
response time achieved by their national subgroup (62) were also 
removed from the sample. The final sample includes insights from 915 
single-family house owners who conducted an aggregated 9150 hypo
thetical heat-pump leasing decisions. Respondents in national sub
samples mostly follow the same distribution as the general populations 
in terms of sex and region (see Table A1 in appendix). However, their 
household monthly income is higher, and they are older, on average. 
These trends are in line with what has been observed in several coun
tries: homeowners tend to represent the wealthiest fraction of the pop
ulation and are generally older (Andrews and Sánchez, 2011).14 

Expectedly, respondents in the French subsample have a higher level of 
education than the general population. However, the distribution in the 
German and Swiss subsamples largely followed that of the respective 
national populations.15 

4. Results and discussion 

First, we present descriptive results about respondents’ heating 
practices and intentions. We then shed light on the perceived drivers and 
barriers associated with heat-pump installation and leasing. This enables 
us to gain a better understanding of house owners’ decision-making 
considerations. Second, we describe the results of the first part of the 
DCE by showing part-worth utility estimates and discussing preferences 
for heat-pump leasing offerings. Third, we present the results of the 
second part of the DCE and explore differences in preferences between 
leasing and purchasing. Fourth, we delineate importance score estimates 

Fig. 1. Example of heat-pump leasing concepts displayed to house owners.  

Table 2 
Shares of homeowners and of people living in a house for all sampled countries 
in 2021. Source: Eurostat (2023).  

Country Share of homeowners Share of people living in a house 

France 64.7% 65.6% 
Germany 49.1% 40.9% 
Switzerland 42.2% 34%  

14 Andrews and Sánchez (2011) show that the probability of homeownership 
in selected OECD counties tends to rise with age and real household disposable 
income (although peaking near retirement age). They also show that house
holds with higher levels of education are more likely to own property.  
15 The compositions of our national subsamples varied. The cross-country 

comparison results presented in Section 4 are not designed to specify causal 
relationships. Rather, they provide rich descriptive insights into different 
market realities and allow us to define important implications for service pro
viders and policy makers. 
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and examine the relative weight of attributes in leasing decisions. 
Finally, building on the part-worth utilities, we compute WTP estimates 
for national subgroups. This allows us to clarify how and to what extent 
different heat-pump leasing offerings influence house owners’ willing
ness to pay. 

4.1. Descriptive results 

4.1.1. Heating practices and intentions 
A considerable share of respondents rely on fossil fuels for heating. 

Nearly 39.1% of French, 80.8% of German, and 52.1% of Swiss re
spondents used natural gas or oil to heat their single-family houses (see 
Fig. 2). These values are in line with the shares of national residential 
building stocks that rely on these fuels for heating.16 In contrast, fewer 
respondents claimed to use a heat pump (18.8% of French, 8.8% of 
German, and 33.7% of Swiss house owners, respectively), although the 
technology appears to be most widely used by Swiss respondents. This 
could be explained by their greater affluence (see Table A1 in appendix) 
and the relatively low carbon-intensity of the electricity mix in 
Switzerland compared to Germany. However, these values are relatively 
higher than the level of heat pump deployment observed in national 
residential building stocks.17 Differences between the degree of diffu
sion in single-family houses and multi-family buildings may partly 
explain this deviation (Cauret, 2021). Hence, our results underscore the 
dependence of these countries on fossil fuels for residential heating, 
particularly in Germany, and reflect different stages of heat pump 
market diffusion. 

Most house owners have the intention to adopt a low-carbon heating 
system. Indeed, considerable shares of respondents stated that they 
would most probably install a heat pump if they were planning to 
replace the main heating system in their house, suggesting a high de
mand for the technology – 40.8% of French, 30.5% of German, and 
58.4% of Swiss respondents, respectively (see Fig. 3). Altogether, 25.8% 
of these respondents (N = 395) foresaw doing so within the next five 
years. This apparent interest in heat-pump adoption reflects recent 
market developments whereby France and Germany have emerged as 
the first and third leading European markets for heat-pump-unit sales, 
respectively (EHPA, 2021b). These developments can be explained by 
the general ubiquity of electrical heating in France, and the absolute size 
of the heat pump market in Germany (Lowes et al., 2022). Further, our 
results show that the share of French house owners who use electric 
heaters could plummet – a fall that could be partly driven by high 
operational costs (MTE, 2021). House owners may thus be keen to 
substitute electric heaters for more efficient electric heat pumps, 
although a trend toward the adoption of solar collectors may also be 
observed. 

Further, 12.5% of French, 28.2% of German, and 8.9% of Swiss re
spondents would probably choose to install a natural-gas-fired or oil- 
fired boiler if they replaced their current heating system (see Fig. 3). 
Given that most respondents do not plan to replace their main heating 
system in the near future and that domestic boilers can have a lifespan of 
well over 20 years (see Table A2 in appendix), a considerable share of 
households could still be using fossil fuels for heating in 2050. To avoid 
this scenario and ensure the attainment of the net-zero goal, the Inter
national Energy Agency urged countries to implement bans on new 
fossil-fuel-fired boiler sales from 2025, except for hydrogen-ready 
boilers (IEA, 2021d). Similarly, several scholars have stressed the ne
cessity of a prompt phase-out of fossil-fuel heating and called for more 
stringent policies in these jurisdictions (Frank and Quitzow, 2022; 
Lowes et al., 2022; Nägeli et al., 2020). Both carrot and stick policies 
such as financial incentives, regulations, and even prohibitions have 
been shown to play an important role in accelerating the decarbon
ization of heat (Chaudry et al., 2015; Kerr and Winskel, 2021). However, 

Table 3 
Survey response funnels (number of respondents and response rates).   

French subsample German subsample Swiss subsample Final sample  

No. resp. Resp. Rate No. resp. Resp. Rate No. resp. Resp. Rate No. resp. Resp. Rate 
Survey accessed 581  472  529  1582  
Incomplete responses 171 29.4% 99 21.0% 186 35.2% 456 28.8% 
Failed attention check 86 14.8% 41 8.7% 22 4.2% 149 9.4% 
Survey completed 324 55.8% 332 70.3% 321 60.7% 977 61.8% 
Speeders (<1/2 median) 20 3.4% 24 5.1% 18 3.4% 62 3.9% 
Final sample 304 52.3% 308 65.3% 303 57.3% 915 57.8%  

Fig. 2. Share of respondents per type of energy source(s) used for heating 
(multiple answers possible). 

Fig. 3. Share of respondents per type of energy source they would most 
probably choose if they were planning to replace the main heating system in 
their house (one answer possible). 

16 The share of residential buildings that rely on gas or oil as a primary energy 
source for heating is 52.3% in France (2020), 75.7% in Germany (2018), and 
60.1% in Switzerland (2017) (BFS, 2018; Destatis, 2021; SDES, 2021).  
17 Nearly 1.9% of German residential buildings are heated using ground or 

other ambient heat (2018), whereas 9.7% (2020) and 17.9% (2017) of French 
and Swiss buildings use heat pumps, respectively (BFS, 2018; Destatis, 2021; 
SDES, 2021). 
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despite the introduction of financial incentives and the tightening of 
regulations for buildings in the respective countries, none have banned 
the sale or installation of fossil-fuel heating from 2025.18 

4.1.2. Heat-pump adoption and leasing: drivers and barriers 
Environmental protection and energy security are key drivers of 

heat-pump adoption amongst our respondents (see Table 4). These 
findings support studies which show that heating decisions are driven by 
aspirations to deal with external threats like environmental degradation 
or dependence on fossil fuels (Achtnicht, 2011; Michelsen and Madlener, 
2012, 2016). Hedging against energy price volatility was further iden
tified as one of the three most salient drivers shaping adoption decisions 
of German and Swiss respondents. As for French house owners, 
benefiting from financial incentives such as subsidies and tax deductions 
emerged as a key consideration. Perhaps this can be explained by the 
recent increases in the price of natural gas in Europe, on which German 
homeowners are strongly reliant (Bloomberg, 2022). It may also be 
attributed to the introduction of attractive incentives to promote 
low-carbon heating in France – see Bercy Infos (2022) and Kerr and 
Winskel (2021). Policy makers could leverage this prolonged price hike 
to accelerate heat-pump uptake (Globisch et al., 2020; Yilmaz et al., 
2021, 2022). Importantly however, this should be spearheaded by the 
continued use of ambitious policy support to lower the technology’s 
high acquisition costs.19 Various studies have shown that incentives play 
a key role in investment decisions (Mahapatra and Gustavsson, 2008), 
and that beyond cost reductions, homeowners value obtaining subsidies 
as such (Schleich et al., 2022). Since most of the policy focus has so far 
been on facilitating equipment purchase (Tognetti, 2020), repurposing 
financial incentives towards service-based offerings could help expedite 
heat-pump uptake (Schleich et al., 2021). 

Financial and technical factors are the most important barriers to 
heat-pump diffusion. A considerable share of respondents view the high 
purchase price as well as operation and maintenance concerns as being 
the most important barriers to heat-pump adoption. While a lack of 
available funds is also highlighted as an impediment by French and 
Swiss respondents, uncertainty regarding its performance is a major 
hindrance for German respondents. These results corroborate the find
ings of scholars who claim that financial factors, especially acquisition 
costs, are the most important barriers to adoption (see Subsection 2.1). 
They also suggest a lack of confidence in the technology, particularly in 
Germany where the degree of heat-pump diffusion is considerably less. 
This provides further evidence on the salient role familiarity plays in the 
decisions of homeowners (Irfan et al., 2021; Weber et al., 2009), who 
tend to prefer the technologies already in use in their home (Lang et al., 
2021). 

Heat-pump leasing could contribute to mitigating risks for end-users. 
Most respondents foresee the main benefit of such offerings as being the 

elimination of upfront investment requirements and the simplicity of all- 
inclusive packages covering installation, maintenance, and repair ser
vices. However, the length of leasing agreements generally appears to 
constitute an important drawback, pointing to the desirability of offer
ing flexible leasing contracts. For example, this could be achieved by 
including an option for house owners to purchase the heat pump at any 
point in time, similarly to a lease-to-own model (Klein et al., 2021). 
Further, other service-based offerings such as ‘efficient asset leasing’ – 
whereby in addition to asset leasing a service provider would include a 

Table 4 
Drivers of and barriers to heat-pump adoption and leasing.  

Variable 
name 

Description % in French 
subsample (N 
= 304) 

% in German 
subsample (N 
= 308) 

% in Swiss 
subsample (N 
= 303) 

Drivers of 
adoption 

Three most important factors in favour of heat-pump installation (three 
answers required). 

Reducing impact on the 
environment 

59.2% 56.2% 75.2% 

Access to subventions and/ 
or tax benefits 

50.0% 22.1% 24.1% 

Decreased dependence on 
foreign energy sources 

44.1% 60.7% 49.8% 

Hedging against potential 
energy price increases 

37.8% 48.4% 37.3% 

Relatively low operating 
costs 

34.2% 40.3% 35.0% 

Increased home value 30.9% 22.7% 24.8% 
Staying at the frontier of 

technological innovation 
24.3% 34.7% 26.1% 

Positive experience of heat 
pump owners in 
surrounding 

18.1% 12.0% 24.4% 

Others 1.3% 2.9% 3.3% 
Barriers to 

adoption 
Three most important factors hindering heat-pump installation (three 
answers required). 

Relatively high purchase 
price 

86.5% 76.0% 75.6% 

Lack of funds to pay the 
purchase price 

49.7% 46.1% 50.8% 

Operation and 
maintenance concerns 

41.1% 46.8% 42.9% 

Uncertain performance 40.5% 51.9% 38.3% 
High complexity of projects 33.9% 27.9% 30.7% 
Lack of subvention or tax 

benefits 
26.3% 30.5% 34.3% 

Negative experience of 
heat pump owners in 
surrounding 

14.8% 12.0% 9.9% 

Decreased home value 4.3% 3.2% 2.3% 
Others 3.0% 5.5% 15.2% 
Drivers of 

leasing 
Two most important factors in favour of heat-pump leasing (two answers 
required). 

No upfront investment 
required (purchase price) 

79.3% 74.0% 85.1% 

Simplicity of all-inclusive 
packages 

60.9% 70.1% 58.4% 

Possibility to transfer the 
leasing contracts to new 
homeowners 

25.7% 13.0% 21.1% 

Attractive financing rates 23.7% 30.5% 17.8% 
Unavailability of other 

financing solutions 
9.5% 10.4% 13.9% 

Others 1.0% 1.9% 3.6% 
Barriers to 

leasing 
Three most important factors hindering heat-pump leasing (two answers 
required). 

The length of the lease 
agreement 

59.2% 51.6% 55.8% 

Additional costs 56.6% 42.9% 47.9% 
Potential challenges with 

transferring the lease to 
new owners 

29.3% 28.2% 32.3% 

Third-party ownership 27.3% 43.5% 43.6% 
The complexity of the lease 

agreement 
26.3% 31.8% 16.8% 

Others 1.3% 1.9% 3.6%  

18 In France, a carbon-efficiency threshold was introduced in 2022 to limit 
emissions from new single-family houses (MTE, 2021). Heating equipment that 
relies exclusively on fossil fuels is de facto excluded. This limit may be reduced 
by 2030 (ECOS, 2021). Oil-fired boiler and coal furnace installation has been 
prohibited since 2022 (Direction de l’information légale et administrative, 
2022). In Germany, the installation of mono-fuelled oil or coal systems will be 
prohibited in all buildings from 2026 (Braungardt et al., 2021; Bundesregier
ung, 2020). The same restrictions will apply to new fossil-fuel-fired boilers 
(BMI, 2021). An obligation to use renewable energies will also be imposed 
(Braungardt et al., 2021). In Switzerland, there is currently no nationwide ban 
on oil or gas-fired heating systems, but combustion boiler emissions are 
restricted (Bundesrat, 2021). A tightening of energy standard regulations for 
buildings can nonetheless be observed in several cantons, including restrictions 
or even bans on certain types of installation (Direction de l’énergie, 2021; SWI, 
2021). For example, Basel-City, Geneva, Glarus, and Zurich adopted legislations 
that ban fossil-fuel heating, although deadlines and specific conditions vary.  
19 Please see Table A3 in the appendix for an overview of existing policy 

measures to support heat-pump adoption across our sampled countries. 
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performance guarantee in the service offering to mitigate 
performance-related risks for end-users (Sovacool et al., 2021) – could 
contribute to overcoming some of the barriers to heat-pump diffusion. 
This may be particularly relevant in Germany, where uncertainty about 
performance appears to be of concern. 

4.2. Preferences for heat-pump leasing 

Preferences for heat-pump leasing offerings are investigated by 
specifying three country-specific HB models using 9150 hypothetical 
leasing decisions made by 915 house owners (see Table 5). Part-worth 
utility estimates indicate the relative preferences house owners asso
ciate with specific features and were zero-centred to enable within- 
attribute comparisons. Unsurprisingly, results show that respondents 
prefer offerings with lower monthly lease payments, as the lowest level of 
this attribute is associated with the highest level of utility across the 
three national subsamples. However, Swiss respondents appear to be 
less reluctant than their French and German counterparts to lease a heat 
pump for higher monthly payments as the spread between their part- 
worth utilities is significantly smaller (p < 0.01 – see Table A4 in ap
pendix). Since heat-pump-acquisition costs in Switzerland are relatively 
higher than in the other countries (see Subsection 2.1), higher monthly 
payments might still stand as an attractive alternative for Swiss 
respondents. 

Regarding the type of lease contract attribute, house owners prefer all- 
inclusive packages in which the cost of the heat pump, its installation, 
yearly maintenance, and potential repairs and part replacements are all 
included. This may be explained by the fact that such packages could 
contribute to addressing operation- and maintenance-related concerns, 
which are viewed as some of the most important barriers to heat-pump 
installation (see Subsection 4.1.2). These results suggest that house 
owners perceive the risk of technological failure to be high. This appears 
to be especially true of German and Swiss respondents as the spread 
between their part-worth utilities is significantly higher than for French 
respondents (p < 0.01 and p < 0.05, respectively – see Table A4 in 
appendix). 

As for the service provider attribute, preferences seem to diverge be
tween countries. While French and German respondents tend to favour 
obtaining the services from a heating specialist, Swiss respondents 
appear to favour a local energy utility. However, Swiss respondents do 
not seem to differentiate much between providers, as the spread be
tween their part-worth utilities is small. Further, the relatively large 
standard deviations associated with this attribute indicate a high level of 
heterogeneity among preferences. These findings differ from those of 
earlier research which showed that British homeowners would be more 
inclined to rent a heating system from an equipment manufacturer, 
followed closely by an energy utility (Schleich et al., 2021). Diversifying 
the types of service providers may thus be an additional way to meet the 
preferences of a wider range of end-users. 

To investigate the robustness of our DCE results, we conducted a 
series of additional analyses. First, we specified country-specific HB 
models using only the responses of house owners who had correctly 
passed the three manipulation checks (see Footnote 13) by following the 
model-specification approach described in Subsection 3.3. We then 
carried out Mann-Whitney U tests to examine if the mean part-worth 
utility estimates of attribute levels varied significantly between the 
full models and curtailed ones (see Table A5 in appendix). Since the 
results of the curtailed subsamples are largely similar to the ones found 
for the full national subsamples, we can assume that our DCE results are 
not affected by the inclusion of those who provided inexact answers to 
the manipulation checks. This holds true for all models except for the 
case of Switzerland, where respondents in the curtailed subsample 
appear to have a slight preference for services obtained from a heat 
pump manufacturer. This can be explained by the fact that Swiss re
spondents do not differentiate much between service providers and that 
their preferences are rather heterogeneous. 

Second, we specified additional HB models, this time retaining only 
responses from house owners who stated that they planned to replace 
their main heating system with a heat pump. Mann-Whitney U test re
sults confirm that the preferences of these respondents mainly match the 
ones for the full subsamples, except for the case of the service provider 
(see Table A5 in appendix). French and Swiss respondents who planned 
to install a heat pump appear to be slightly more inclined to procure the 
services of a manufacturer. This underlines the relevance of diversifying 
service providers to meet the preferences of different end-users. 

4.3. Preferences related to leasing and purchasing 

The results of the second part of the DCE suggest a certain interest in 
heat-pump leasing, although to a different extent across countries. 
French respondents planning to replace their heating system with a heat 
pump favour leasing rather than purchasing in 49.6% of cases (N =
1240).20 In contrast, Swiss respondents appear to be less inclined to 
lease heat pumps as they chose to do so in only 33.3% of cases (N =
1770). This may be explained by their greater average affluence (see 
Table A1 in appendix). Interestingly, German respondents seem to be the 
most open to asset leasing, as they chose to lease the heat pump in 63.6% 
of cases (N = 940). Concerns about maintenance and operational per
formance (see Subsection 4.1.2) and the low degree of heat-pump 
diffusion in Germany could explain this result. Scholars have shown 
that end-users who worry about technical factors are more inclined to 
lease equipment (Rai et al., 2016). Further, as highlighted in Subsection 
2.1, peer effect (or lack thereof) is determinant for households’ clean 
energy adoption decisions, as this may reduce (increase) intrinsic un
certainty. Our results also show that the strength of preferences for 
either leasing or purchasing is high (see Fig. A1 in appendix). Overall, 
these insights underscore the relevance of asset leasing, especially for 
markets where heat pumps are at an early stage of diffusion and tech
nological risk is perceived to be high. 

4.4. Average importance of attributes in leasing decisions 

Average importance scores were computed using the Sawtooth 
Software to estimate the relative weight each attribute has in heat-pump 
leasing decisions. Results show that the monthly lease payment attribute 
has an important weight in decisions, especially for French and German 
respondents – 43.9% and 40.9%, respectively (see Table 6). These in
sights corroborate the findings of previous studies showing that cost is 
the most important factor in homeowners’ decisions about heating 
systems (see Subsection 2.1). The type of lease contract also plays an 
important role, particularly for German and Swiss respondents who 
award relatively more importance to this factor (40.1% and 38.0%, 
respectively) than French respondents (34.4%). In contrast, the type of 
service provider seems to be assigned considerably less weight in leasing 
decisions, especially for French and German respondents (21.8% and 
18.9%, respectively) as opposed to Swiss ones (24.8%). Mann Whitney U 
test results confirm these significant distinctions. 

4.5. Willingness to pay for heat pump services 

We calculated implicit WTP values to estimate the amount house 
owners would be willing to pay for leasing offerings that include a 
preferred feature instead of the least preferred one. Fig. 4 shows 
aggregated WTP estimates. WTP values of zero indicate the least 
preferred feature of an attribute, as specified in Subsection 4.2. 

French respondents would be willing to pay up to 30.66 € per month 
to move from a basic package that comprises a heat pump and its 

20 In this case, “N” does not refer to the number of respondents, but rather to 
the number of choice tasks – i.e., the number of times respondents had to 
choose between leasing or purchasing a heat pump. 
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installation to one that also includes yearly maintenance, whereas Swiss 
respondents would pay up to 33.82 CHF monthly. In contrast, German 
respondents would only pay up to 19.57 € per month. Despite operation 
and maintenance being an important concern for German house owners 
(see Table 4), these respondents seem to view the risk of encountering 
complications during such activities to be relatively low compared to 
French respondents. As for all-inclusive packages, preferences are 
similar across countries. While French respondents would be willing to 
pay up to 40.12 € per month for an all-inclusive package that in addition 
to basic features would include yearly maintenance and potential repair 
activities, German respondents would be willing to pay up to 50.55 € 
monthly. Interestingly, the difference between the WTP of German re
spondents for an all-inclusive package and maintenance package (30.98 
€) is considerably higher than that of French respondents (9.46 €). These 
findings suggest that German respondents may be willing to pay more 
than three times as much as their French counterparts for subscription- 
based repair services, or to shield themselves against the risk of a 
technical failure. Similarly, Swiss respondents would also pay consid
erably more for an all-inclusive package than for a maintenance package 
(up to 44.07 CHF per month). Overall, these findings stress the relevance 
of providing heat pump services, especially in Germany where the de
gree of diffusion is low and interest in leasing high (see Subsection 4.3). 

Regarding the service provider, WTP estimates suggest that both 
French and German respondents would be willing to pay a small pre
mium to obtain the services of a heating specialist instead of the ones of 
a local energy utility or heat pump manufacturer, respectively. How
ever, other results are inconclusive. 

5. Conclusions and policy implications 

This study has investigated the preferences of single-family house 
owners for heat-pump leasing, examined their inclination to lease or 
purchase such a system, and quantified their willingness to pay for 
different heating services. It also clarified the drivers and barriers of 
heat-pump adoption and leasing. Based on 9150 experimental leasing 
decisions made by 915 house owners in France, Germany, and 
Switzerland, we provide novel empirical insights about preferences 
related to heat-pump adoption across different countries. In doing so, we 
draw conclusions for the design of heating service offerings and related 
policy measures that could help overcome the barriers to low-carbon 
heating technology diffusion. 

Our results indicate that heat-pump adoption is primarily driven by 
the ambition to curb environmental impacts and reduce dependence on 
foreign energy sources. A desire to hedge against energy price increases 
was also identified as a notable driver for German and Swiss re
spondents, who tend to be more reliant on fossil fuels for heating. At the 
same time, French respondents perceive policy incentives as an impor
tant driver of heat-pump uptake in France, which has emerged as the 
leading European market in terms of unit sales. However, financial 
considerations, notably high acquisition costs, remain prominent bar
riers to adoption across all three countries. This is coupled with tech
nical and operational concerns, which appear to challenge heat-pump 
uptake, especially in Germany where the technology is at an early stage 
of diffusion. 

Heat-pump leasing could contribute to addressing some of these 
barriers by removing the need for initial investment and simplifying 
maintenance and repair activities. Monthly lease payments and the type 
of lease contract emerged as the most important considerations in 

Table 5 
Zero-centred utility, lower and upper 95% confidence interval, and standard deviation (SD) estimates.  

Number of respondents (N = 915) HB model 
French house owners (N = 304) 

HB model 
German house owners (N = 308) 

HB model 
Swiss house owners (N = 303) 

Attribute Attribute levels Zero- 
centred 
utility 

Lower & upper 
95% confidence 
interval 

SD Zero- 
centred 
utility 

Lower & upper 
95% confidence 
interval 

SD Zero- 
centred 
utility 

Lower & upper 
95% confidence 
interval 

SD 

Monthly 
lease 
payment 

130 € (or 195 
CHF) 

51.74 [46.75; 56.73] 44.39 51.46 [46.75; 56.17] 42.13 44.21 [38.97; 49.45] 46.52 

155 € (or 230 
CHF) 

10.13 [7.68; 12.58] 21.82 5.38 [3.29; 7.47] 18.72 1.77 [–0.17; 3.70] 17.16 

180 € (or 265 
CHF) 

− 61.87 [–66.68; − 57.06] 42.79 − 56.84 [–61.43; − 52.26] 41.06 − 45.98 [–50.78; − 41.18] 42.62 

Type of lease 
contract 

Basic package − 53.61 [–57.73; − 49.49] 36.63 − 50.63 [–54.76; − 46.49] 37.00 − 47.98 [–52.14; − 43.81] 37.01 
Maintenance 
package 

16.06 [13.48; 18.64] 22.98 − 8.24 [–10.36; − 6.11] 19.03 − 4.40 [–7.04; − 1.76] 23.45 

All-inclusive 
package 

37.55 [34.32; 40.78] 28.74 58.86 [54.53; 63.20] 38.83 52.38 [48.04; 56.71] 38.49 

Service 
provider 

Heat pump 
manufacturer 

3.19 [–0.35; 6.73] 31.47 − 8.43 [–11.33; − 5.53] 25.98 − 0.65 [–4.81; 3.51] 36.93 

Local energy 
utility 

− 11.80 [–15.95; − 7.65] 36.91 1.55 [–2.04; 5.13] 32.12 1.90 [–2.89; 6.70] 42.63 

Heating 
specialist 

8.61 [4.71; 12.51] 34.71 6.88 [3.42; 10.35] 31.01 − 1.25 [–5.47; 2.96] 37.44 

None 158.79 [112.84; 204.74] 408.76 10.46 [–24.16; 45.07] 309.94 255.12 [212.95; 297.29] 374.51  

Table 6 
Average importance scores (AIS), standard deviations (SD), and Mann Whitney U test (2-tailed) results, by attribute.   

French house owners 
(N = 304) 

(1) 

German house owners 
(N = 308) 

(2) 

Swiss house owners 
(N = 303) 

(3) 

P-valuea for 
difference test 

between (1) and 
(2) 

P-valuea for difference 
test between (1) and (3) 

P-valuea for difference 
test between (2) and (3) 

Attribute AIS (%) SD (%) AIS (%) SD (%) AIS (%) SD (%) 

Monthly lease payment 43.88 20.0 40.93 20.4 37.19 20.4 0.078 * 0.000 *** 0.020 ** 
Type of lease contract 34.37 17.0 40.14 19.6 38.01 18.1 0.001 *** 0.013 ** 0.272  
Service provider 21.75 16.7 18.93 14.2 24.80 17.5 0.108  0.017 ** 0.000 *** 

a *** Significance level of 1% (p < 0.01), ** Significance level of 5% (p < 0.05), * Significance level of 10% (p < 0.1). 
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leasing decisions. House owners prefer leasing offerings with lower 
monthly payments in which the heat pump, its installation, yearly 
maintenance, and all potential repair activities are included. Their 
average willingness to pay for an all-inclusive package relative to a basic 
package that would only include the heat pump and installation is 
similar across countries. However, German house owners would on 
average pay up to three times as much as their French counterparts for 
an all-inclusive package than for a maintenance package in which only 
the heat pump, installation, and yearly maintenance are included (up to 
30.98 € and 9.46 € per month, respectively). Swiss respondents would 
also be willing to pay considerably more for subscription-based repair 
services (up to 44.07 CHF per month). 

However, Swiss house owners who plan to install a heat pump are 
those least likely to lease, as they chose to do so in only 33.3% of cases 
(N = 1770). This may be explained by their greater affluence and the 
relatively high degree of heat-pump diffusion in the country. In contrast, 
German respondents favoured leasing in 63.6% of cases (N = 940), and 
French respondents in 49.6% of cases (N = 1240). Interestingly, German 
house owners appear to be those most likely to leasing a heat pump. 
These insights highlight the relevance of asset leasing, especially in 
markets where heat pumps are at an early stage of diffusion like in 
Germany. However, our results also show that the length of leasing 
agreements is perceived as a major drawback, underlining the relevance 
of offering flexible contracts. 

Despite a general trend towards low-carbon heating adoption, our 
results also indicate that a considerable share of house owners would 
likely choose to replace their main heating systems with natural-gas- 
fired or heating-oil boilers if they were allowed to do so. This is espe
cially so in the case of Germany, where fossil fuels contribute to heating 
the great majority of respondents’ single-family houses. Although, this 
preference for fossil-fuel heating may have changed since the beginning 
of the Russo-Ukrainian war in Europe. 

Building on these insights, we specify four implications for service 

providers and policy makers. First, heating specialists, local energy 
utilities, and heat pump manufacturers could consider providing – alone 
or in collaboration – lease offerings in which the heat pump, installation, 
yearly maintenance, and potential repairs and part replacement costs 
are all included. Since uncertainty about operational performance ap
pears to be an important barrier to heat-pump adoption for German 
house owners, service providers could also consider offering a perfor
mance guarantee in addition to heat-pump leasing services (i.e., efficient 
asset leasing). For example, the cost of the electricity used to operate the 
heat pump could be, fully or partly, also included in the service offer
ing.21 This type of service-based business model may be particularly 
relevant for markets at an early stage of diffusion. Second, since the 
length of leasing agreements appears to be a drawback, service providers 
could put forward the option for house owners to terminate leasing 
contracts at any time by paying the remainder of what is owed for the 
heat pump and installation (lease-to-own). Third, policy makers who 
wish to promote the adoption of heat pumps could consider providing 
support tailored to different modes of adoption, including asset leasing. 
For example, this could be achieved by reforming income tax regimes so 
that monthly lease payments can – at least partly – be deducted for tax 
purposes, as suggested by Schleich et al. (2021). Fourth, since a 
considerable share of respondents plan to install natural-gas-fired or 
heating-oil-fired boilers in their houses beyond 2025, policy makers may 
wish to consider strengthening country-wide energy efficiency or carbon 
emission regulations to ensure the timely phaseout of fossil-fuel heating. 
This could help set countries on the path of meeting their climate goals 
whilst reducing their dependence on fossil fuel imports. 

Fig. 4. Monthly willingness to pay of house owners for heat-pump leasing services.  

21 This way, customers would not have to bear the additional charges if the 
heat pump does not perform as expected. The electricity cost would be factored 
in the monthly payments, as specified in the ‘efficient asset leasing’ service 
offering. Similarly, Danish service provider Best Green reimburses customers 
for the power use by their heat pumps (Delta-EE, 2019). 
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The limitations of this study indicate avenues for future research. 
First, we applied a stated-preference method to investigate the prefer
ences of house owners for heat-pump leasing offerings. This strategy is 
pertinent, given the novelty of these services and the scarcity of the 
historical data required to implement revealed-preference methods. 
However, not all respondents will transpose their intentions into actual 
leasing decisions. As service-based offerings expand into markets, 
scholars could further examine preferences for heat-pump leasing using 
revealed-preference methods. Second, this study focused on owners of 
single-family houses, as heat-pump diffusion tends to be greater for this 
market segment than for others, e.g., multi-family buildings (Cauret, 
2021). However, this segment represents only a fraction of homeowners, 
let alone of the national population (see Subsection 3.4). Future research 
could also explore the role of service-based business models in decar
bonizing other types of buildings (e.g., multi-family residential, busi
ness, or industrial buildings). Third, while this study focused on asset 
leasing, scholars could also explore preferences for other types of 
service-based offerings such as ‘Heat-as-a-Service’ – i.e., a business 
model whereby financial, technical, performance, behavioural, and 
energy price risks are all borne by service providers (Delta-EE, 2019). 
Fourth, as we propose tailoring policy measures to account for 
service-based offerings, scholars could elaborate on what types of policy 
incentives are preferred by end-users and industry actors (e.g., direct 
subsidies or rebates, fiscal incentives, or a combination of measures). 
Fifth, the results of this study are drawn from datasets from three spe
cific countries. Further research could also look at how preferences for 
asset leasing differ in other markets. Finally, it is important to note that 
the data used in this study was collected mostly prior to the start of the 
latest Russian invasion of Ukraine, and that household heat-pump 
adoption intentions may since have changed. Further research could 
focus on elucidating the influence of the current energy crisis on 
households’ preferences for heating services, including heat-pump 
leasing. 

Disclaimer 

The results and conclusions in this publication reflect only the au
thors’ views. The European Commission, the Swiss Federal Office of 

Energy (SFOE), and Romande Energie SA are not responsible for any use 
that may be made of the information it contains. 

CRediT authorship contribution statement 
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Appendix  

Table A.1 
Socioeconomic and demographic descriptive statistics.a, b  

Variable 
name 

Description % in French 
subsample (N =
304) 

% in French 
population 

Description % in German 
subsample (N =
308) 

% in German 
population 

Description % in Swiss 
subsample (N 
= 303) 

% in Swiss 
population 

Regionc Ile de France 12.5% 18.9% South 29.9% 29.2% German- 
speaking 

74.6% 62.6% 

Northwest 24.3% 20.0% North 19.2% 16.2% French- 
speaking 

25.4% 22.9% 

Northeast 20.1% 22.0% West 33.1% 35.2% Italian- 
speaking  

8.2% 

Southwest 25.3% 18.4% East 17.9% 19.4% Romansh- 
speaking  

0.5% 

Southeast 17.8% 20.7%       
Sex Male 49.0% 47.6% Male 47.4% 48.9% Male 57.1% 49.2% 

Female 51.0% 52.4% Female 52.6% 51.1% Female 42.9% 50.8% 
Household 

incomed 
Monthly net income  Monthly net income  Monthly gross income 
Up to 1499 € 9.2% 22.2% Up to 1499 € 9.1% 23.1% Up to 6000 

CHF 
14.2% 30.0% 

1500–2499 
€ 

38.2% 48.7% 1500–3499 
€ 

49.0% 48.2% 6001–9000 
CHF 

22.1% 25.0% 

≥2500 € 52.6% 29.2% ≥3500 € 41.9% 28.1% 9001–12,000 
CHF 

26.4% 19.0%       

>12,000 CHF 37.3% 27.0% 
Age 18–29 years 5.9% 25.0% 18–29 years 7.8% 16.0% 18–29 years 4.3% 17.4% 

30–44 years 24.7% 15.7% 30–44 years 18.5% 30.2% 30–44 years 20.5% 26.0% 

(continued on next page) 
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Table A.1 (continued ) 

Variable 
name 

Description % in French 
subsample (N =
304) 

% in French 
population 

Description % in German 
subsample (N =
308) 

% in German 
population 

Description % in Swiss 
subsample (N 
= 303) 

% in Swiss 
population 

45–59 years 26.6% 33.0% 45–59 years 29.9% 19.2% 45–59 years 38.3% 26.8% 
≥60 years 42.8% 26.3% ≥60 years 43.8% 34.7% ≥60 years 37.0% 29.8% 

Level of 
educatione 

Low/middle 52.3% 68.3% Low/middle 63.6% 66.4% Low/middle 65.0% 62.0% 
High 47.7% 32.4% High 36.4% 33.6% High 35.0% 38.0% 

Level of 
wealthf 

Ability to invest 30,000 € without a loan from a bank, 
an acquaintance or a relative. 

Ability to invest 30,000 € without a loan from a bank, 
an acquaintance or a relative. 

Ability to invest 50,000 CHF without a loan from a 
bank, an acquaintance or a relative. 

Yes 25.0% n.a. Yes 40.3% n.a. Yes 71.3% n.a. 
No 70.4% n.a. No 50.0% n.a. No 25.7% n.a. 
Rather not 
say 

4.6% n.a. Rather not 
say 

9.7% n.a. Rather not say 3.0% n.a.  

a Aggregated percentages could differ from 100% due to potential rounding errors. 
b National population statistics are drawn from the French National Institute of Statistics and Economic Studies (Institut national de la statistique et des études 

économiques, Insee), French National Institute of Demographic Studies (Institut national d’études démographiques, Ined), German Federal Statistical Office (Statistisches 
Bundesamt, Destatis), Swiss Federal Statistical Office (Office fédéral de la statistique, OFS), Statista and Eurozensus. 

c Regions: French Northwest (incl. Brittany, Centre-Val de Loire, Normandy, and Pays de la Loire), Northeast (Bourgogne-Franche-Comté, Grand Est, Hauts-de 
France), Southwest (New Aquitaine, Occitania), and Southeast (Auvergne-Rhôhne-Alpes, Corse, Provence-Alpes-Côte d’Azur); German South (incl. Bavaria and 
Baden Württemberg), North (Hamburg, Bremen, Schleswig-Holstein, Lower Saxony), West (Saarland, Hesse, North Rhine-Westphalia, Rhineland-Palatinate), and East 
(Berlin, Brandenburg, Thuringia, Saxony, Saxony-Anhalt, Mecklenburg-Western Pomerania); Swiss German-speaking (incl. All economic zones contained in the Alps 
and Pre-Alps, West Midland, and East Midland regions as defined by the WEMF/REMP) and French-speaking (incl. All economic zones contained in the Swiss 
Romandie region). 

d Household income: monthly net income values were used in the French and German survey, whereas monthly gross income was used in the Swiss survey to reflect 
country-specific practices. 

e Levels of education: French low and middle education levels (incl. Respondents with no diploma or certificate of education, Brevet des collèges, CAP, BEP, Bac, brevet 
professionnel) and French high education level (Bac + 2 or higher diploma); German low and middle education level (incl. Respondents with no diploma, secondary 
(elementary) school-leaving certificate, and Realschule or equivalent qualification), German high education level (advanced technical college qualification or general 
university qualification); Swiss low and middle education levels (incl. Respondents with no school-leaving qualification, compulsory school, household apprenticeship, 
commercial school, apprenticeship, diploma school, technical college, traffic school, vocational apprenticeship, full-time vocational school) and Swiss high education 
level (Matura, vocational baccalaureate, teacher training college, university, ETH, FH, PH, and higher vocational training). 

f f Level of wealth: the ability to invest 30,000 € (or 50,000 CHF) without a loan from a bank, an acquaintance or a relative.  

Table A.2 
Descriptive statistics.  

Variable name Description % in French subsample (N =
304) 

% in German subsample (N =
308) 

% in Swiss subsample (N =
303) 

Construction period Period of construction of the single-family house. 
Before 1946 21.4% 20.5% 17.5% 
1946–1980 28.3% 37.7% 24.1% 
1981–2000 27.0% 25.6% 32.0% 
2001–2020 21.7% 15.6% 25.1% 
After 2020 1.6% 0.6% 1.3% 

Living space Living space of the single-family house. 
Up to 119 square meters 59.9% 21.8% 9.9% 
120–159 square meters 30.9% 45.8% 52.1% 
160 square meters or more 9.2% 32.5% 38.0% 

Operating duration Operating duration of the main heating system. 
Up to 5 years 24.0% 23.7% 17.8% 
6–15 years 35.2% 29.5% 35.6% 
16–25 years 20.7% 23.7% 27.7% 
More than 25 years 17.4% 21.1% 17.2% 
I don’t know 2.6% 1.9% 1.7% 

Retrofit plans Planning to replace the main heating system within the next 5 years. 
Yes 25.0% 25.3% 23.1% 
No 62.2% 65.3% 70.3% 
I don’t know 12.8% 9.4% 6.6% 

House acquisition Since when the single-family house has been owned by respondent. 
Before 1980 3.6% 8.8% 4.6% 
1980–1989 12.5% 14.3% 11.9% 
1990–1999 12.5% 17.2% 22.4% 
2000–2009 23.0% 22.4% 30.0% 
After 2010 44.7% 32.8% 30.4% 
Don’t know 3.6% 4.5% 0.7% 

Residency status Residing primarily in the single-family house (primary residence). 
Yes 96.4% 96.1% 93.7% 
No 3.6% 3.9% 6.3% 

(continued on next page) 
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Table A.2 (continued ) 

Variable name Description % in French subsample (N =
304) 

% in German subsample (N =
308) 

% in Swiss subsample (N =
303) 

Residential buildings 
owned 

Total number of residential buildings owned. 
1–2 96.4% 95.8% 90.8% 
3–5 3.3% 4.2% 7.6% 
More than 5 0.3% 0.0% 1.7% 

Heating Cost Estimated average annual heating-related costs 
(€/CHF). 

1336 € (N = 247) 1859 € (N = 247) 2104 CHF (N = 214)   

Table A.3 
Overview of direct policy support targeting residential heat-pump adoption for the selection of sampled countries included in the analysis. Source: Own elaboration 
based on European Heat Pump Association – EHPA (2023c), German Heat Pump Association – BWP (2023), French Public Service for Housing Renovation – ANAH 
(2023), French Ministry for the Energy Transition – MTE (2023), myclimate (2023), and Francs Energie (2023).  

Country Policy support instrument Building type eligibility Amount (€/CHF) Duration 

France  • Investment subsidies to lower 
acquisition costs  

• VAT tax reduction  
• Both support measures are 

mutually inclusive  

• Only applicable for renovation of existing 
buildings. New buildings not eligible  

• Up to €1200 for sanitary hot water heat pumps (SHW)  
• Up to €9000 for air-to-water (ATW) and hybrid heat pumps 

(HHP)  
• Up to €15,000 for ground source heat pumps (GSHP)  
• All investment subsidies depend on family income  
• 5.5% VAT tax reduction (only for hydraulic heat pumps) 

2020–2024 

Germany  • Investment subsidies covering 
a share of acquisition costs  

• Only applicable for renovation of existing 
buildings. New buildings not eligible  

• Up to €15,000 or 25% of total acquisition costs for air-to-air 
(ATA) and ATW heat pumps  

• Up to €18,000 or 25% of total acquisition costs for GSHP. 
Additional bonus of 5% of total acquisition costs for GSHP  

• Up to 10% of total acquisition costs for replacement of a fossil 
fuel boiler 

2023–2030 

Switzerland  • Investment subsidies at the 
cantonal level  

• Eligibility covers renovation of existing 
and new buildings (differences across 
cantons)  

• Up to CHF 5000 for ATA heat pumps. Only applies to 
renovation of existing buildings and not across all cantons  

• Up to CHF 13,000 for ATW heat pumps – depending on 
power capacity. Only applies to new buildings and not across 
all cantons  

• Up to CHF 42,400 for GSHP with a thermal capacity of 500 
kW-thermal. Only applies to new buildings and not across all 
cantons 

Not 
specified   

Table A.4 
Robustness checks – Mean utility estimates by attribute level, expressed as difference to the baseline level for all homeowners within national subsamples.     

HB models P-value for Mann Whitney U test (2-tailed)a 

French 
HB model (1) 

German 
HB model (2) 

Swiss 
HB model (3) 

Difference test between 
(1) and (2) 

Difference test between 
(1) and (3) 

Difference test between 
(2) and (3) 

Subsample size (N)  304 308 303    
Number choice sets  3040 3080 3030    

Attribute Attribute level           

Monthly lease payment 130 € (or 195 CHF) 
(Baseline) 

0 0 0       

155 € (or 230 CHF) − 41.61 − 46.08 − 42.45 0.509  0.911  0.441  
180 € (or 265 CHF) − 113.61 − 108.30 − 90.19 0.312  0.000 *** 0.008 *** 

Type of lease contract Basic package (Baseline) 0 0 0       
Maintenance package 69.67 42.39 43.58 0.000 *** 0.000 *** 0.827  
All–inclusive package 91.15 109.49 100.35 0.001 *** 0.036 ** 0.181  

Service provider Heat pump manufacturer 
(Baseline) 

0 0 0       

Local utility − 14.99 9.98 2.56 0.000 *** 0.001 *** 0.081 * 
Heating specialist 5.42 15.31 − 0.60 0.004 ** 0.128  0.000 *** 

a *** Significance level of 1% (p < 0.01), ** Significance level of 5% (p < 0.05), * Significance level of 10% (p < 0.1).  
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Fig. A.1. Share of homeowners who planned to replace their heating system with a heat pump by the number of times they chose to lease the heat pump instead of 
purchasing it in all DCE choice tasks.  

Table A.5 
Robustness checks – Mean utility estimates by attribute level, expressed as difference to the baseline level for homeowners who passed all manipulation checks and who 
planned to install a heat pump.    

HB models P-valuea 

All country-specific homeowners (1) Passed all manipulation checks (2) Planned to install heat pump (3) Difference test 
between (1) 
and (2) 

Difference test 
between (1) 
and (3) 

France 
Model size (N) 304 82 124     
Share of subsample 100.0% 27.0% 40.8%     
Attribute level 
130 € (195 CHF) (Baseline) 0 0 0     
155 € (230 CHF) − 41.61 − 36 − 38 0.444  0.362  
180 € (265 CHF) − 113.61 − 110.55 − 104.68 0.700  0.198  
Basic package (Baseline) 0 0 0     
Maintenance package 69.67 69.11 77.8 0.765  0.174  
All–inclusive package 91.15 97.15 99.48 0.451  0.134  
Manufacturer (Baseline) 0 0 0     
Local utility  − 14.99 − 14.94 − 35.48 0.680  0.001 *** 
Heating specialist 5.42 10.93 − 5.60 0.768  0.180  

Germany 
Model size (N) 308 102 94     
Share of subsample 100.0% 33.1% 30.5%     
Attribute level 
130 € (195 CHF) (Baseline) 0 0 0     
155 € (230 CHF) − 46.08 − 52.17 − 46.66 0.309  0.748  
180 € (265 CHF) − 108.30 − 122.68 − 109.65 0.099 * 0.835  
Basic package (Baseline) 0 0 0     
Maintenance package 42.39 38.93 45.12 0.465  0.969  
All–inclusive package 109.49 103.65 104.61 0.395  0.749  
Manufacturer (Baseline) 0 0 0     
Local utility  9.98 8.96 7.95 0.762  0.606  
Heating specialist 15.31 15.58 13.04 0.654  0.667  

Switzerland 
Model size (N) 303 105 177     
Share of subsample 100.0% 34.7% 58.4%     
Attribute level 
130 € (195 CHF) (Baseline) 0 0 0     
155 € (230 CHF) − 42.45 − 46.43 − 44.82 0.447  0.855  
180 € (265 CHF) − 90.19 − 95.08 − 100.41 0.732  0.234  
Basic package (Baseline) 0 0 0     
Maintenance package 43.58 56.3 44.93 0.030 ** 0.677  
All–inclusive package 100.35 107.47 97.14 0.220  0.628  
Manufacturer (Baseline) 0 0 0     
Local utility  2.56 − 15.75 − 10.68 0.030 ** 0.036 ** 
Heating specialist − 0.60 − 6.15 − 10.49 0.781  0.053 * 

a *** Mann Whitney U test (2-tailed): significance level of 1% (p < 0.01), ** Significance level of 5% (p < 0.05), * Significance level of 10% (p < 0.1).  
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Table A.6 
Monthly willingness to pay of house owners for heat-pump leasing services (WTP), lower and upper 95% confidence intervals (CI), and standard deviation estimates.   

HB model 
French sample (N = 304) 

HB model 
German sample (N = 308) 

HB model 
Swiss sample (N = 303) 

Attribute Attribute levels Monthly 
WTP (€) 

Lower & 
upper 95% 
CI 

Standard 
deviation 

Monthly 
WTP (€) 

Lower & 
upper 95% 
CI 

Standard 
deviation 

Monthly 
WTP (CHF) 

Lower & 
upper 95% 
CI 

Standard 
deviation 

Type of lease 
contract 

Basic package 
(baseline) 

0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 

Maintenance 
package 

30.66 [27.99; 
33.33] 

23.76 19.57 [17.29; 
21.85] 

20.41 33.82 [29.58; 
38.07] 

37.69  

All-inclusive 
package 

40.12 [37.06; 
43.17] 

27.16 50.55 [46.76; 
54.33] 

33.90 77.89 [71.62; 
84.16] 

55.72  
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Côté, E., Đukan, M., Pons-Seres de Brauwer, C., Wüstenhagen, R., 2022. The price of 
actor diversity: measuring project developers’ willingness to accept risks in 
renewable energy auctions. Energy Pol. 163, 112835 https://doi.org/10.1016/j. 
enpol.2022.112835. 

Coughlin, J., Cory, K., 2009. Solar photovoltaic financing: residential sector deployment 
(No. NREL/TP-6A2-44853, 950132). https://doi.org/10.2172/950132. 

Davidson, C., Steinberg, D., Margolis, R., 2015. Exploring the market for third-party- 
owned residential photovoltaic systems: insights from lease and power-purchase 
agreement contract structures and costs in California. Environ. Res. Lett. 10, 024006 
https://doi.org/10.1088/1748-9326/10/2/024006. 

Davis, L., 2023. The economic determinants of heat pump adoption. SSRN Electron. J. 
https://doi.org/10.2139/ssrn.4475942. 
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