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Abstract

As the heating sector typically accounts for a sizable share of carbon emissions in
many countries, a better understanding of the determinants of households’ invest-
ment decisions on their heating systems is key for supporting the sector’s decarbon-
isation. To this end, we conducted a survey experiment among about 1,400 German
households in 2023, utilising a Multiple Price List framework with repeated choices
between two alternatives: a heat pump and a fossil fuel heating system. The results
indicate that the provision of information on operating and investment cost may in-
crease the willingness to pay for a heat pump, compared to a fossil system. Providing
additional information on the uncertainty associated with cost projections has a sim-
ilar effect. In contrast, risk aversion, time preferences and financial literacy are not
significantly related to the choice. Our findings suggest that the provision of trans-
parent information on cost can foster the transition to renewable heating solutions if

these exhibit a cost advantage.
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1 Introduction

In contrast to many other European countries, most notably Denmark and Norway, Ger-
many is yet to start the decarbonisation of its heating sector, although the heating of
buildings and water accounts for some 20 % of Germany’s carbon emissions (BDEW,
2021). To this end, in 2022, Germany stipulated the aim of establishing a stock of six
million heat pumps by 2030, which is a multiple of the stock of about 1.7 million heat
pumps in 2023 (BWP| (2024);Tagesschau (2022)). To facilitate achieving this, the Ger-
man government revised the Building Energy Act (GEG) to prescribe the installation of
heating systems, such as heat pumps, that are operated with at least 65 % of renewable
energy in new buildings as of 2024. In addition, this legislation strongly promotes the
implementation of heat pumps in existing buildings, unless district heating is feasible

(Gebdaudeenergiegesetz, 2023).

Upfront, enacting this legislation sparked a "heated” debate on the right way to re-
duce carbon emissions in the heating sector. Heating systems are often used for two or
more decades (Elsland et al., 2014). Hence, when homeowners decide to install a fossil-
fuel-based heating system today, they are ‘locked-in” for a long time period, with severe
consequences for the heating sector’s emissions balance if fossil systems continue to be
installed on a large scale. Yet, contrary to the spirit of the revised legislation, the installa-
tion of heating systems based on natural gas reached a new maximum of nearly 800,000
units in Germany in 2023 (NTV) 2024). Simultaneously, heat pump installations also saw
a record level of about 350,000 (BWDP, 2024) However, after record levels in 2023, the
installation of heating systems notably decreased in 2024: after the third quarter of the
year, total installations were 48 % lower than in the previous year. Heat pump installa-

tions were reduced by 52 % (BDH, 2024a).

Against this background, understanding how households decide on their heating sys-
tems is pivotal. As with any investment, the cost is likely to play a key role in this de-
cision, an assumption supported by recent research by |Davis (2024), who finds that heat

pump adoption is correlated with energy prices, i.e., cost of operation. Heating systems

n fact, 2023 has seen a record level for the total number of heating systems, with more than 1.3 million
systems being installed, a level not seen since German reunification (BDH) 2024b).



come with two types of cost: the upfront investment cost and the continuous cost of
operation (Nesbakken, [2001). While the investment cost is relatively certain, the future
operating cost depends on the development of fuel or electricity prices and, in Germany,
on carbon prices and is, therefore, uncertain. As the cost structures of fossil systems and
heat pumps differ, with heat pumps being more capital-intensive (IEA,2022), it is unclear

ex ante which system is most cost-efficient over the life cycle.

Moreover, it is conceivable that uncertainty regarding future price development and
the relative novelty of heat pumps, compared to fossil systems, are factors hampering
heat pump adoption: Adopting a heat pump might be considered a riskier option, and,
due to risk aversion, households may be hesitant to adopt a heat pump. If households
had a more complete set of information on the cost associated with different heating
solutions, as well as on the uncertainty regarding this cost, this would enable them to

make more informed choices.

Contributing to the growing literature on heating choices, specifically on the adop-
tion of electric heating appliances (see, e.g., Borenstein and Bushnell, 2022; Davis, 2023,
2024), this paper investigates the impact of information on the choice between a fossil-
fuel-based heating system and a heat pump. Thereby, it also adds to the broader literature
on the impact of information provision on household decision making in the energy con-
text (e.g. Jessoe and Rapson| (2014); |Aydin et al. (2018); Allcott (2011)). To investigate the
influence of cost information and of transparency about the uncertainty associated with
future cost projections, we conducted a large-scale survey experiment among approxi-
mately 1,400 German householdsE] Using a Multiple Price List (MPL), we asked respon-
dents to make ten repeated choices between (i) a replacement of their current (natural
gas or heating oil) heating system, and (ii) an air-to-water heat pump. The investment
costs for (i) were kept constant, while the costs for (ii) were gradually lowered. This de-
sign allowed us to infer the price premium that respondents were willing to pay (or, if
negative, the price advantage needed) for a heat pump compared to a fossil system. The

willingness to pay (WTP) can also be used to infer the necessary level of subsidies for

Our experiment was pre-registered online at the American Economic Association’s registry for random-
ized controlled trials before receiving the data to analyse results (RCT ID: AEARCTR-0012323). The trial
information registered included information on the experimental design, our hypotheses and analyses. We
will refer to the hypotheses outlined in the pre-registration throughout this paper.



heat pumps by comparing the WTP to the actual prices of heat pumps. Our experiment
included three experimental groups, which allowed us to single out the effects of cost
information provision (the Information treatment) and information on cost uncertainty

(the Uncertainty treatment).

The results of our empirical analysis suggest that information has a significant impact
on the price premium households are willing to pay for a heat pump. The positive effect
of the Information treatment, which informs that a heat pump would be the more eco-
nomical solution over the life cycle of the heating system, could indicate that households
are otherwise unaware of the heat pump’s (purported) cost advantage. The effect of the
Uncertainty treatment on the price premium is of a similar magnitude as the effect of the
Information treatment, which is likely due to the fact that this treatment, too, concluded

that heat pumps were likely to be the more economical choice.

Irrespective of the treatment, we do not find indications that risk aversion, time pref-
erences or financial literacy are related to the WTP for a heat pump. Not least, our anal-
ysis reveals a significant difference in the heating choices of owners and tenants: house-
holds owning their accommodation exhibit, on average, a lower WTP for heat pumps,
which might partly be attributable to the choice situation being less realistic for tenants.
Although tenants were informed that the cost of replacement could increase their future

rent, this information may not have fully factored into tenants” decisions.

The main policy implication of our results is that, should heat pumps or, more gen-
erally, sustainable heating solutions have a cost advantage compared to fossil systems,
transparency about the cost associated with different heating solutions needs to be im-
proved. Should the cost advantage not be given (yet), politics should enact measures to
create such a cost advantage for sustainable solutions, for instance via effective carbon
pricing.

The following Section [2] describes the data and the sample composition. Section
explains the experiment in detail. Subsequently, Section ] provides the pre-registered
hypotheses and |5| details the empirical approach chosen to analyse the experiment, fol-
lowed by the presentation and discussion of the results in Section[6} Section[7]summarises

and concludes.



2 Data

Our experiment was embedded in a larger survey on different sustainability topics that
was conducted from 18 September to 8 October 2023. This survey was the third wave
of a multi-year panel that comprises data on several socio-ecological aspects of German
households. The survey was conducted by forsa, a survey institute that maintains a panel
of more than 100,000 individuals representative of the German-speaking internet users
aged 14 and above. forsa collected the data online using a state-of-the-art survey tool.

Participants were able to interrupt and resume the survey at any time.

From a total of 6,428 individuals invited, 4,501 respondents completed the whole sur-
vey. 3,057 of these took part in the experiment because only individuals using either nat-
ural gas or heating oil for heating were assigned to the experiment. Starting from these
remaining 3,057 respondents, we excluded further subgroups for the actual estimation.
217 individuals did not indicate responses in the experiment, i.e., they chose the option
'No answer’. A further 842 respondents indicated that they did not know which heating
system they preferred. This reply was more common among tenants (377 of 1,027) than
among owners (465 of 2,030), suggesting that the choice situation is less realistic for ten-
ants, as hypothesised above. Moreover, 63 respondents provided inconsistent responses,
i.e., they switched more than once between the two options. In line with |Andor et al.
(2019) and [Tomberg| (2024), we exclude such respondents because their choice behaviour
does not allow for conclusions on their underlying preferences. Lastly, the inclusion of
certain socio-economic characteristics or other attributes of the individuals and/or their
households as control variables necessitated the exclusion of a further 561 individuals
who did not provide information on all necessary Characteristicsﬂ The final sample for
the estimation comprised 1,374 individuals. Table in Appendix illustrates the
adjustments towards the final sample.

Table(l{shows summary statistics for the socio-economic characteristics of the respon-
dents in our final estimation sample. To some extent, the final estimation sample dif-

fers from the overall German population: respondents in our experiment tend to have

The 561 individuals that were excluded are, on average, slightly older, have lower income and are more
often female than the individuals in the final sample. As we show in Appendix[B.4} the results of an interval
regression without covariates are very similar when not excluding those 561 individuals.



Table 1: Socio-economic statistics of the final estimation sample

Variable Mean Std. Dev.
Household size Number of people living in the household 2.18 0.94
Female Dummy = 1 if respondent is female 0.39 -
Age Age of respondent 56.81 14.64
Income Monthly net household income in euros 3,876 1,469
Academic Dummy = 1 if respondent has university / college degree ~ 0.45 -
Ownership Dummy = 1 if respondent owns his/her accommodation 0.68 -

No. of observations 1,374

Note: In our measure of household size, households with 4 or more members are counted as a 4-person household.
Hence, our measure of household size is likely to be slightly downward biased. Income is measured in intervals.
For calculating the income measure shown, we convert each observation to the midpoint of its respective interval.

a higher income, tend to be older and more educated, and own their accommodation
more often than the German average (see Table |[A3|in the Appendix). It is conceivable
that the high share of owners in the sample is linked to the higher income and education
of the respondents. Due to the differences between sample and overall population, the
results of this paper cannot be assumed to hold for the entire German population. This
lack of external validity does not, however, impair the internal validity of results. Within
the experiment itself, the treatment effects can be estimated reliably due to the random

allocation of treatments.

3 Experimental Design and Covariates

Only respondents using natural gas or heating oil as their current heating fuel took part

in the experiment, and only those respondents who either own or rent their accommoda-
tion [
3.1 The Experiment

At the outset of the experiment, respondents were asked to imagine that the current heat-
ing system of their building was damaged and needed to be replaced on short notice.

They were presented with two options for replacement:

(i) An equivalent of their current, fossil heating system.

*A small minority of 1.71 % lived in their accommodation free of charge and was excluded.



(ii) An air-to-water heat pump.

The introductory information to the experiment differed between tenants and homeown-
ers (see Appendix[A.2). While, in reality, owners usually make the decision and invest-
ment themselves, this is generally not the case for tenants. Therefore, we asked tenants
to imagine that they can advise the owner on the decision instead of taking the decision
themselves. We also reminded tenants that, as a result of the replacement of their heat-
ing system, their annual base rent (without utility costs or surcharges for other services)
may be increased by up to 8 % of investment costs according to German lawﬂ This as-
pect implies that tenants in the experiment should have generally been aware that higher
investment costs for the owner could result in higher rent for themselves, i.e., that their
advice to the owner could also have financial implications for themselves. In addition,
we reminded tenants that they would have to bear the operating costs of the new heating

system.

Before receiving any further information, and before making a choice between op-
tions (i) and (ii), respondents were asked to provide an estimate of the anticipated ex-
penses for purchasing and installing the two solutions presented to them. Respondents
estimated the cost for purchasing and installing a heat pump as being roughly twice the
cost for an equivalent of their current fossil heating system (c. 36,000 euros compared
to c. 17,500 euros)ﬂ They were also asked to indicate the expected annual (owners) and
monthly (tenants) operating costs of both optionsﬂ We differentiated between owners
and tenants because owners, at least those of single-family homes, usually receive a bill
for their actual annual heating cost once per year. In contrast, tenants in Germany gener-
ally receive an annual bill from their landlord that includes other costs, such as property
taxes, waster disposal fees or gardening work, in addition to their heating costs. Hence,
although both owners and tenants usually pay for heating monthly (owners via a sep-

arate payment to the utility, tenants as part of their rent), the actual heating cost is, on

>Since January 2024, German law also allows for certain rent increases after the modernisation of the
heating system. However, this legal change took place after our survey was conducted.

®These calculations disregard any outliers above 200,000 euros. See Appendix The numbers stated
refer to the final estimation sample of the baseline regression.

7In contrast to the expected cost of purchasing and installing the two heating systems, the expected costs
of operation that respondents indicated are much closer aligned (see Appendix[A.3.3). See Tables[C16]to[C19]
in Appendix (C|for heterogeneity analyses on these characteristics.



average, more salient for owners in annual terms as compared to monthly terms. Subse-
quently, the study participants were randomly split into three experimental groups: the

treatment group Information, the treatment group Uncertainty, and the control group.

Next, participants in both the Information and the Uncertainty group received in-
formation about the average cost associated with the installation and operation of the
two heating alternatives. The information was taken from a study commissioned by the
German Federal Ministry for Economic Affairs and Climate Action (BMWK) (BMWK)]
2023). Respondents further received the information that, according to the aforemen-
tioned study, an air-to-water heat pump would be the cheaper of the two alternatives
over the whole life cycle of the heating system. Respondents were presented with the
assumptions about investment and operating costs, useful life, and the annual develop-

ment of electricity and fossil fuel prices underlying this assessment (see Appendix|A.2).

In addition to this information, the Uncertainty group was informed that the future
development of electricity and fossil fuel prices presented in the study was based on pro-
jections, such that the numbers stated in the study were subject to uncertainty. In other
words, the actual prices could turn out to be lower or higher than presented, such that the
presented savings when investing into a heat pump were not guaranteed. Respondents
were informed that, until 2045, electricity prices may decrease by up to 25 % or increase
by up to 15 %, while natural gas prices were presented as increasing by between 3 % and
about 50 % (see Appendix ﬂ Participants in the control group, by contrast, did not

receive any information on the cost of the two options or the associated uncertainty.

Participants in the Information group spent, on average, about 51 seconds on the
screen that provided their treatment. In the Uncertainty group, the mean time spent on
the screen was about 64 seconds, indicating that the additional information provided
to the Uncertainty group, as compared to the Information group, has, at least to some

extent, been picked up by respondentsﬂ

Afterwards, respondents were shown a multiple price list (Table2), which comprised

$The information on potential price development was based on a study by Fraunhofer ISE and Fraunhofer
IEE (Thomsen et al.,2022) (tables 19 and 24 therein).

*To prevent bias from outliers, the numbers stated were calculated excluding the top 1 % of time counts.
The numbers stated refer to the final estimation sample of the baseline regression. As we show in Table
B11)in Appendix excluding inattentive respondents who spent very little time on the screens does not
notably change the results of our analyses.



ten choices between two options: an oil or gas heating system and a heat pump. We
asked respondents to assume that all characteristics of the two heating options (apart
from the cost), such as comfort, were practically the same. Each option was associated
with a price corresponding to the investment cost, but not including the future cost of
operation. While the investment cost for the fossil fuel system was held constant at the
actual average investment cost as provided by the BMWK study, the investment cost for
the heat pump was lowered by 10 percentage points in each step, thereby coming closer
to, and eventually being lower than, the price of the fossil fuel solution. For each of
the ten purchase price pairs, we asked respondents to indicate their choice between the
fossil system and the heat pumpm After making their choices, respondents also indi-
cated what aspects they had considered when making their decisions, how reliable they
deemed the cost information provided, and whether they had taken the previously pro-
vided information about the heating systems and their costs into account (see Appendix
[A.3.3). Unsurprisingly, with 3/4 of respondents indicating it, the cost of installation was
the primary factor considered in respondents’ decisions, followed by the cost for fossil
fuel (c. 60 %) and the electricity price (c. 56 %) (see Figure 3] in Appendix[A.3.3). On
average, respondents deemed the information provided on the heat pump and its cost
less reliable than the information on the fossil fuel solution (Table . However, the
number of respondents who indicated that they had taken the information on the fossil
fuel solution into account when making their decision is roughly similar to the respective

number for information on the heat pump (Table|A5).

3.2 Risk and Time Preferences, Financial Literacy, and Environmental Atti-

tudes

In a later part of the survey, we also elicited the respondents’ risk and time preferences,
their financial literacy as well as their environmental attitudes (see Appendix for
details). To obtain incentive-compatible answers, respondents could win vouchers, the
value of which was based on their answers in the risk and time preferences exercises.

In total, 150 vouchers were issued, such that the chances of winning were c. 1/30 for

!%Respondents were also able to indicate no response.



Table 2: Multiple Price List used in the experiment

(i) (i)

Fossil fuel heating system Heat pump
(oil or gas)
10.980 Euro 28.620 Euro
10.980 Euro 25.758 Euro
10.980 Euro 22.896 Euro
10.980 Euro 20.034 Euro
10.980 Euro 17.172 Euro
10.980 Euro 14.310 Euro
10.980 Euro 11.448 Euro
10.980 Euro 8.586 Euro
10.980 Euro 5.724 Euro
10.980 Euro 2.862 Euro

those completing the survey. We based the elicitation of time preferences on |Meier and
Sprenger| (2010): respondents made several choices between a voucher that they would
receive one month after the survey and a voucher they would receive six months after the
survey. The latter voucher always had a value of 30 euros, while the value of the former
voucher varied between 29 and 9 euros. As inMeier and Sprenger|(2010), we calculate the
monthly discount rate based on the last choice situation in which respondents choose the
smaller, earlier payment over the larger, later payment. We also include respondents who
show inconsistent choice behaviour, i.e., who switch multiple times, by using the first
switching point observed to calculate their discount factor (as Meier and Sprenger|(2010)
do in a robustness check). Excluding individuals with inconsistent time preferences does

not notably impact the estimation results in the remainder of this paper (see Table [B9|in

Appendix [B.3).

We based the assessment of risk preferences on Holt and Laury|(2002). Respondents
made repeated choices between two lotteries that determined the value of a voucher
they could potentially receive. Each lottery had two potential outcomes, which were
assigned varying probabilities. The difference between the two outcomes of one lottery
was smaller than the respective difference in the other lottery (see Appendix[A.2). As
in Holt and Laury (2002), we use the number of times a respondent chooses the less
extreme (i.e., safer) lottery as an indicator of risk aversion. The 'Risk aversion’ variable we

will use throughout the paper is, thus, a count variable between 0 and 10, with a higher

10



number corresponding to a higher degree of risk aversion. Respondents that exhibit
inconsistent choice behaviour in the lottery, i.e., that switch back and forth multiple times,
are included in the analysis, following Holt and Laury|(2002). Excluding them from the
analysis does not notably impact results (see Table[B9in Appendix B.3).

To assess financial literacy, following Lusardi and Mitchell| (2011), we asked respon-
dents to solve an arithmetical problem associated with interest rates and compound in-
terest. Our dummy indicator for financial literacy indicates whether respondents solved
this exercise correctly or not. Lastly, to assess respondents” environmental attitudes, we
used a shorter variant of the original Diekmann and Preisendorfer| scale (2003), which
covers all its three spheres — affective, cognitive, and conative. The measure is calculated
based on three questions on respondents’ environmental attitudes (see Appendix[A.2.1).
Each answer is assigned a score from 1 to 5, adding up to an overall score between 3 and

15 points, where a higher score indicates a higher pro-environmental attitude.

Table 3| provides summary statistics on the characteristics discussed. The mean num-
ber of safe choices in the risk aversion elicitation exercise (5.35) is broadly in line with
the numbers Holt and Laury|(2002) report in their experiment, for which they use lotter-
ies with different payoff levels. The monthly discount rate of about 2 % is significantly
lower than the rate reported in the sample of Meier and Sprenger| (2010), but still rela-
tively large when viewed relative to annual discount ratesE] The mean of 0.79 for the
financial literacy variable indicates that nearly 80 % of the final estimation sample solved
the arithmetical problem correctly and are, thus, considered financially literate in the

context of this paper.

4 Pre-Registered Hypotheses

We have pre-registered our experiment with the American Economic Association’s (AEA)
registry for randomized controlled trials. Our pre-registration listed several hypotheses

that we planned to test with the experiment.

'The difference between the average discount rates of our experiment and that of Meier and Sprenger
(2010) might partly be due to a different setup of the experiment as Meier and Sprenger| (2010) compare
choices that are one month apart, while we compare choices that are five months apart. For comparison:
the U.S. Office of Management and Budget currently advises to use a discount rate of 2 % for cost-benefit-
analysis in federal agencies (Office of Management and Budget} 2023).

11



Table 3: Further statistics of the final estimation sample

Variable Mean Std. Dev. Min Max
Risk aversion 5.35 2.71 0 10
Monthly discount rate (time) 0.02 0.03 0 0.29
Financial literacy 0.79 0.41 0 1
Env. attitudes 11.06 3.09 3 15
No. of observations 1,374

Note: The monthly discount rate is measured in percentage terms, i.e., it averages
atc. 1.7 % in the sample.

Firstly, we expected that individuals in the Information group would be willing to
pay a higher price premium for the heat pump than individuals in the control group.
The reason for this is that respondents in the Information group were informed that, over

the whole lifespan, the heat pump is associated with lower costs than a fossil system.

Hypothesis 1: Study participants in the Information group will prefer the heat pump to
the fossil fuel system at higher investment costs for the heat pump than participants

in the control group.

Moreover, we expected participants in the Uncertainty group to show a lower WTP
for a heat pump than participants in the Information group because the information
about the uncertainty of future fuel and electricity prices might lead the Uncertainty
group to stick to the more familiar choice of fossil fuel heating due to risk aversion. We
hypothesised that the effect of general uncertainty induced by this treatment would out-
weigh the effect that the Uncertainty group is informed that the potential corridor of price
developments looks more negative (i.e., prices rising more) for natural gas prices than for

electricity prices.

Hypothesis 2: Study participants in the Uncertainty group will prefer the heat pump to
the fossil fuel system at lower investment costs for the heat pump than participants

in the Information group.

We further expected differences in the choices between the control group and the Un-
certainty group. The direction of the difference was unclear ex ante. While the provision

of additional information could positively influence the incidence of choosing the heat

12



pump, the reminder of the uncertainty associated with future prices might have a nega-

tive impact, ceteris paribus.

Hypothesis 3: There is a statistically significant difference between the WTP for a the

heat pump between the Uncertainty group and the control group

Regarding the impact of risk preferences on the choice between the heat pump and the
fossil fuel system, it was conceivable that respondents with a high degree of risk aversion

would show a lower WTP for the heat pump than those who are less risk-averse.

Hypothesis 4: Study participants with a high degree of risk aversion will prefer the heat
pump to the fossil fuel system at lower investment costs for the heat pump than

participants with a low degree of risk aversion.

Lastly, we expected the degree of risk aversion to also have an impact on the effect
of the Uncertainty treatment because uncertainty influences the decisions of risk-averse

individuals more strongly.

Hypothesis 5: The effect of the Uncertainty treatment on the willingness to pay, relative
to the Information treatment, is stronger for those individuals with a high degree

of risk aversion than for those with a low degree of risk aversion.

5 Empirical Strategy

5.1 Multiple Price List

In our experiment, we employ a multiple price list (MPL) approach. This approach com-
prises repeated choices between two alternatives, with (in our case) the price of one of the
alternatives being constantly lowered. The MPL is used to elicit a WTP for a heat pump,
as compared to a fossil fuel heating system. More precisely, we interpret our WTP as a
price premium that individuals are willing to pay for a heat pump compared to a fossil
fuel heating system. In case respondents switch to the heat pump at a price lower than

the fixed price for the fossil alternative, we interpret the difference as the price advantage

2In the pre-registration, we instead referred to the frequency of choosing a heat pump being different
between the two groups. However, we deem the WTP more appropriate in hindsight.
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of a heat pump required to induce the switch. From the price premium and price advan-
tage information, one can then infer information on the subsidy level required to make

individuals prefer a heat pump for their homes, given observed actual heat pump prices.

The application of an MPL is associated with certain advantages and disadvantages,
which we briefly summarise in the following. This summary largely builds on the over-
view presented by Andersen et al. (2007}, 2006). One main advantage of the MPL is that
it is easy to explain to and understand for respondents. In addition, an MPL is easy to

implement, both in an online as well as in an offline setting.

However, the application of an MPL induces several potential difficulties. Firstly, the
fact that respondents choose between pre-stated price pairs instead of indicating precise
values implies that researchers using an MPL only elicit interval responses. Secondly,
respondents can potentially show inconsistent choice behaviour: if they switch multiple
times between the two options in the table, instead of switching once at most, this im-
pedes the elicitation of their preferences. Thirdly, respondents’ choices may be influenced
by the values shown in the MPL. Irrespective of the limits of the (price) scale presented,
respondents may be drawn towards switching in the middle of the ordered table. We
briefly address each of the three potential drawbacks presented and how they relate to

our experiment.

With regard to potentially being drawn towards the middle of the table, we cannot
fully rule out an impact of this type of framing effect on our results. Figure [I| indeed
shows some clustering at the midpoint of the MPL. One option would have been to em-
ploy different price ranges in the price list to assess whether the switching depends on the
prices shown or more on the position within the price list. However, including a second
MPL for a subgroup of the experiment would have reduced the sample size for the actual
MPL experiment. Ex ante, the potential negative effects on the validity of our estimates
outweighed, in our view, the potential benefits from having a subgroup with a different
MPL range. Moreover, note that potential framing effects would not compromise the in-
ternal validity of our experiment as all subjects, regardless of the treatment group, were
shown the same MPL. Hence, (qualitative) observations on the direction and statistical

significance of effects remain valid. Framing effects could, however, affect the external
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validity of our results, such that implications for the absolute WTP should be interpreted

with caution.

The degree of inconsistent choice behaviour we observe in our experiment is limited.
Of the 1,998 respondents who indicate useful responses in the experiment (i.e., those who
choose one of the two alternatives instead of the options 'I don’t know” or 'No answer’),
only 63 respondents, or about 3 %, show an inconsistent choice pattern. This low share
may partially be attributed to the inclusion of the options ' don’t know” and "No answer’.
In the absence of such options, respondents may have signalled their inability to answer
through erratic choice behaviour, resulting in a higher share of inconsistent responses.
Compared with other experiments using repeated choices, the share of inconsistent re-
sponses in our experiment is, consequently, low. For instance, Andersen et al.,| (2006)
report a share of 5.8 % (despite their experiment also including an indifference option),
Callen et al.|(2014) report a share of roughly 9.7 %, and Meier and Sprenger|(2010) report
a share of approximately 11 %. In the remainder of this paper, we exclude respondents
who answered inconsistently from our estimations, as is frequently done in the literature

(see Callen et al., 2014, for example).

5.2 Estimation Strategy

Several methods exist to handle response data that is measured in intervals instead of
precise values. The main approach that we follow in this paper is the interval regression
method, developed by [Stewart (1983). He proposes a maximum likelihood estimation
method for interval responses as the dependent variable that is both asymptotically ef-
ficient and yields consistent estimates. Interval regression takes into account that the
outcome variable, in this case the price premium, is only observed to fall into a certain
category, without the precise value within this category being known. Moreover, it ac-
counts for the left- and right-censored intervals at the respective ends of the MPL: if
respondents choose to never switch to the heat pump, not even at the lowest presented
price for the heat pump of 2,862 euros, i.e., at a price advantage of 8,118 euros, their price
premium falls into the left-censored interval (—oo; —8,118). In other words, they would

only switch, if at all, if the price advantage of the heat pump was larger than 8,118 eu-
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ros. How much larger it would need to be cannot be inferred from the MPL. Likewise,
if respondents always choose the heat pump, even at the maximum price of 28,620 euros
presented in the MPL, i.e., at a price premium of 17,640 euros, their price premium falls
into the right-censored interval [17,640; c0). It can only be inferred that they are willing
to pay a price premium of at least 17,640 euros. We use Stata’s int reg command (Stata)
2024)), which estimates the coefficients, 5, and the variance of the error terms, o, via max-
imum likelihood estimation. The coefficients of the interval regression can be interpreted

as marginal effects (Statal 2024).

Using a simple OLS regression on the midpoints of the intervals is an evident al-
ternative to interval regression. However, this OLS approach can result in inconsistent
estimates (see, for example, Cameron and Huppert, 1989; Stewart,(1983). A further poten-
tial problem with using OLS methods on interval data is the necessary, arbitrary choice
of ‘midpoints’ for the left- and right-censored intervals (Cameron and Huppert, 1989). A
second alternative is the application of an ordered logit model to the data, which treats

the outcome variable (i.e., the intervals) as categories.

We compare the results from interval regression, which we will discuss in Section
with results for two types of OLS regressions, differing in the definition of the left-
and right-censored intervals. We also compare our results to an ordered logit regression

model. Qualitatively, the results are very similar across the different methods, as we

show in Tables[B7|and [B|in Appendix

6 Empirical Results and Discussion

6.1 The Price Premium Required for Purchasing a Heat Pump

Figure|l| plots the intervals of price premiums for heat pumps at which respondents first
choose the heat pump, differentiated by treatment group. In the control group, about 18
% always choose the heat pump and this share increases to almost 25 % with the Uncer-
tainty treatment. In contrast, the share of respondents who never choose the heat pump
is highest in the control group with about 9 % and lowest in the Information treatment

group (6 %). This already suggests that the price premium respondents are willing to pay
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Figure 1: Price premium for the heat pump at which respondents
switch from the fossil fuel heating system to the heat pump

for the heat pump is higher in the treatment groups than in the control group. Across all

groups, there is some clustering around the midpoint with a price premium between

3.330 and 6.192 euros.

Table[d presents the results of several interval regressions. The price premium house-
holds are willing to pay (or, if negative, the price advantage required) to switch from
a fossil fuel heating system to a heat pump constitutes the outcome variable in the re-
gressions. The first column presents the results of a specification without covariates,
regressing the price premium only on the two treatment indicators for being assigned
to the Information or Uncertainty treatment. The effect is assessed relative to being in
the control group that did not receive any treatment. The constant in column (1) shows
that, on average, respondents in the control group are willing to pay a price premium of
6,472 euros for the heat pump. Column (2) shows the results of a regression that controls
for certain socio-economic covariates. Lastly, column (3) shows results of a regression
that includes both socio-economic covariates as well as variables indicating the degree of

risk-aversion, time preferences and the financial literacy. We consider this regression (3)

as our main specification.
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Table 4: Results of interval regression with price premium as outcome variable

(1) @ ©)

Information 1655.4* (710.5) 1667.4** (599.5) 1638.7** (598.3)
Uncertainty 2183.8** (713.9) 2171.4%** (610.9) 2130.7*** (609.3)
Household size -694.1% (317.6) -699.3* (316.3)
Ownership -4464.0%** (631.8) -4525.2%** (632.3)
Female -1732.8** (530.8) -1574.4** (538.4)
Age -17.43 (19.41) -13.85 (19.70)
Medium income 1880.5 (1647.9) 1648.4 (1656.9)
High income 3714.8% (1643.3) 3432.3% (1652.7)
Very high income 5666.8%** (1677.2) 5335.4** (1687.9)
Academic 1881.9*** (522.0) 1811.9*** (522.8)
Env. attitudes 1466.6*** (86.93) 1458.8*** (86.77)
Risk aversion -50.60 (98.10)
Discount rate (time) -1784.5 (8019.5)
Financial literacy 1198.4 (646.1)
Constant 6472.2%** (491.8) -8461.6*** (2244.2) -8894.5%** (2331.2)
In(o) 9.260%** (0.0281) 9.081*** (0.0290) 9.079*** (0.0290)
Observations 1374 1374 1374

log L -3091.7 -2876.1 -2874.0

Robust standard errors in parentheses. *, ** and *** indicate statistical significance at the 5 %, 1% and 0.1 % level,
respectively. The outcome variable in each regression is the price premium households are willing to pay to switch
from a fossil fuel heating system to a heat pump.

Across the three specifications, the effects of receiving the Information treatment as
well as of receiving the Uncertainty treatment on the price premium households are will-
ing to pay for the heat pump are positive. Individuals that receive information about the
cost associated with both alternatives (a fossil fuel heating system and a heat pump) are,
on average, willing to pay around 1,650 euros more for a heat pump than individuals
in the control group, who do not receive this information. The effect of the Information
treatment, thus, increases the WIP by around 25 %, compared to the control groupEgl
The regression results, therefore, support our hypothesis 1. The general direction of the
effect of the Information treatment is unsurprising, given that the information presented
concludes that a heat pump would be the cheaper of the two alternatives over the whole
life cycle. The effect suggests that the information of transparent cost provision can foster
the adoption of heat pumps, at least if the information provided actually concludes that

heat pumps are the more economical heating solution.

If individuals receive additional information about the uncertainty associated with
the future prices of electricity and fossil fuels, represented by the Uncertainty treatment,

this also increases their WTP for a heat pump relative to the control group. On average,

BCalculated relative to the regression constant in column (1).
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individuals in the Uncertainty group are willing to pay about 2,100 euros, or one third,
more for a heat pump than individuals in the control group, ceteris paribus. Hence, our
hypothesis 3 — that there is a statistically significant difference between the Uncertainty

group and the control group —is also supported.

Our regression results do not support hypothesis 2. While we hypothesised that the
effect of the Uncertainty treatment on the price premium would be lower than that of
the Information treatment, the coefficient for the Uncertainty treatment is actually larger,
but not significantly different from the Information treatmentE] The message delivered
by both the Information and the Uncertainty treatment is similar: they both explain that
a heat pump is likely to be the more economical choice. In addition, the Uncertainty
treatment contains external projections that electricity prices might decrease by up to
25 % or increase by up to 15 % until 2045, depending on the scenario, while the same
external projections show a range of possible price increases for natural gas between
3 % and 50 % by 2045 (see Appendix [A.2). Hence, respondents might have gathered
the impression that the risk of a rise in gas prices is higher than the respective risk for

electricity prices, explaining the slightly higher coefficient for the Uncertainty treatment.

It seems that individuals’ risk aversion has no significant impact on the price they are
willing to pay for a heat pump, relative to a fossil fuel heating system. The coefficient
on risk aversion is negative, but not statistically significantly different from zero. One
potential explanation could be that individuals do not see differences in terms of technical
reliability between the two heating solutions and, therefore, do not associate, for instance,
a higher risk with installing a heat pump as compared to a fossil fuel system, or vice versa.
Hypothesis 4 is, thus, not confirmed.

Lastly, hypothesis 5 is not confirmed either, as we show in Table [B6|in Appendix
The degree of risk aversion does not seem to have a noticeable effect on the impact of the
Uncertainty treatment, since the coefficient on the interaction term is insignificant.

Looking at the other covariates, one interesting aspect is that owners are willing to

pay a lower price premium for heat pumps than tenants, on average by roughly 4,500

41t can be readily observed from Table {4 that the coefficients on Information and Uncertainty are not
significantly different from one another, based on their standard deviations. Additionally, we show this in
Table |B6|in Appendix where we perform the same regression as in (3), but with the Information group
as the baseline.
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euros. A potential reason could be that homeowners immediately carry the (financial)
burden of a new heating system. Tenants, instead, will likely pay for a new heating sys-
tem via their rent, but the cost will accumulate over time, rather than being paid upfront,
as in the case of homeowners. In other words, there is no intertemporal choice for ten-
ants, while there is one for owners. It should be noted that we reminded tenants prior
to their choice that the owner may increase their annual rent by up to 8 % of investment
costs after installing a new heating system, according to German law. Hence, during the
experiment, tenants should have been aware that their choices would have an impact not
just on the owner’s financial situation, but also on their own. Still, the difference between
upfront payments for owners and staggered repayment via their rent for tenants may

explain the divergence in the price premium between these two groups.

Higher income also positively affects the WTP for a heat pump, as reflected in the
highly significant effect of the "very high income” variable. This adds to the literature,
which has so far found mixed evidence on the importance of income. While Ozcan
et al| (2013) identify income as an important factor for the heating system choice in
Turkey, Braun| (2010) finds only little influence in Germany. Specifically looking at heat
pumps, Davis| (2024) finds very little correlation between household income and heat
pump adoption in the US.

Moreover, a tertiary degree and pro-environmental attitudes both positively influence
the price premium for a heat pump. The latter is unsurprising, given that a heat pump is
usually associated with being the more environmentally-friendly heating solution (com-
pared to a fossil fuel heating system).

On the other hand, individuals’ financial literacy, their risk preferences as well as their
time preferences do not seem to play a decisive role in determining the price premium

they are willing to pay for a heat pump.

6.2 Heterogeneity in Treatment Effects

We conducted exploratory heterogeneity analyses to test for differences in treatment ef-
fects with respect to a number of potentially conceivable characteristics of respondents.

With regard to environmental attitudes, we find that the treatment effects are statistically
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significant at a 5 % confidence level for both respondents with low and high environmen-
tal attitudes. The difference in treatment effects between the two groups, however, is not
significant (Table in Appendix|C).

With regard to the discount rate, we observe that treatment effects are somewhat
higher for those respondents with a positive discount rate, compared to those who do
not exhibit a discount rate. However, the difference in treatment effects is not significant
(Table in Appendix [C). Looking at risk aversion, the difference in treatment effects
is more pronounced, albeit also not statistically significant between the respondents in
the lower half of risk aversion scores and those in the upper half. While the effects of
the Information and the Uncertainty treatment are not significant at a 5 % confidence
level for respondents with low risk aversion, they are significant at a 1 % level for those
with high risk aversion: the Information treatment increases the WTP for a heat pump
by around 2,700 euros, or c. 40 %, compared to the control groupE] The Uncertainty
treatment increases the WTP by c. 2,800 euros, or c. 43 % (Table in Appendix (C).

Ex ante, it is conceivable that financial literacy could influence the treatment effects.
Respondents with low (or, in the definition of our experiment, no) financial literacy might
not be able to understand the purported cost advantage of the heat pump over a fossil
fuel heating system unless the treatments explicitly address it. Indeed, a heterogeneity
analysis shows that both the Information and the Uncertainty treatment have signifi-
cantly positive effects of c. 3,900 and 4,100 euros, respectively, on the WTP for those 290
respondents with no financial literacy. These effects are much larger than those in the
baseline regression, and also much larger than the treatment effects for respondents who
are deemed financially literate. For financially literate respondents, only the effect of the
Uncertainty treatment is statistically significant at a 5 % confidence level; the effect of
the Information treatment is not significant. Despite the magnitude of the differences be-

tween the two groups. the differences in treatment effects are not statistically significant

(Table in Appendix (C).

The size of treatment effects could also depend on prior cost expectations of respon-

dents. For instance, if respondents have a high expectation for the cost of a heat pump,

15 Again, this is calculated relative to the regression constant in column (1) of Table@

21



the treatments, that both show cost advantages for a heat pump, might have a higher
impact on the WTP. We therefore conducted heterogeneity analyses with respect to prior
cost expectations for (i) the installation cost of a fossil heating system (Table in Ap-
pendix|C), (ii) the installation cost of a heat pump (Table[C17), (iii) the operating cost of a
fossil heating system (Table[C18), and (iv) the operating cost of a heat pump (Table [C19).
In all four cases, the difference in the effect of the Uncertainty treatment between those
respondents with low cost expectations and those with high expectations is not statisti-
cally significant on a 5 % confidence level. With regard to the Information treatment, we
only find a significant difference between the two groups for the prior cost expectations
for installation cost of a fossil heating system: the effect of the Information treatment on
the WTP to pay for a heat pump is c. 2,400 euros larger for respondents with a high prior

cost expectation, compared to those with a low expectation (Table in Appendix|C).

Lastly, we explored whether there was evidence for heterogeneous treatment effects
with respect to whether respondents indicated that they trusted the information pro-
vided, that they used the information provided for their decision, and that they trusted
the German government. We do not find evidence for such heterogeneity. Generally,
treatment effects are only statistically significant in those sub-samples who deem the in-
formation provided reliable and who indicated that they used the information in their
decision. The same holds for those who indicate trust in the German government, which
increases the treatment effects, relative to the baseline regression in column (3) of Table
However, the differences between treatment effects with regard to any of the characteris-

tics are not statistically significant (see Tables to in Appendix|C).

6.3 Policy Implications

The main finding of our paper is that transparent information on the total cost of the
two heating alternatives has a positive impact on the WTP for the heat pump, which is
identified to likely be the more economical solution over the equipment’s life cycle in both
the Information and the Uncertainty treatment. The main implication for governments
that want to foster the adoption of sustainable heating solutions, such as heat pumps,

is, thus, that the cost advantage of sustainable heating solutions needs to be explained
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transparently. Sustainable heating solutions, such as heat pumps, are often more capital-
intensive than conventional fossil fuel heating systems. This means that their purchase
price is often higher, while they are less costly to operate. Hence, their cost is more front-
loaded than in the case of fossil fuel heating systems. If households only consider the
investment cost when making their decision on heating systems, they will consequently
lean towards purchasing fossil fuel heating systems. To tackle this potential short-sighted
decision making, households” awareness for the likely advantages of sustainable heating

solutions in future operating costs needs to be increased.

Achieving this is certainly not straightforward. As heating systems are usually pur-
chased via and installed by specialised craftsmen, who also advise their clients, these

craftsmen constitute an evident transmitter for the cost information.

Another option, of course, is the regular publishing of information in public databases,
on official websites or in news outlets. Such information campaigns come at a certain cost,

which would have to be traded-off against the potential (carbon emissions) savings.

Importantly, all of the above relies on the notion that sustainable heating is, indeed,
the more economical solution over the life cycle of a heating system, as suggested by our
treatments. This arguably differs across regions as it is very dependent on the develop-
ment of fuel, electricity and carbon prices. In addition, such cost estimations necessarily
rely on projections, which are never certain. Therefore, the more fundamental step to
be taken before taking the price advantage of sustainable heating for granted is to rigor-
ously assess whether the advantage exists after all. If this is not the case, the first step for
any government wanting to support the decarbonisation of the heating sector should be
to enact policies that create and / or strengthen a cost advantage of sustainable heating
solutions, relative to fossil fuel solutions. An evident instrument to achieve this would be
effective carbon prices to internalise the externalities resulting from burning fossil fuels
for heating. Such carbon prices increase the operating cost of fossil heating. In Germany,
a carbon price for heating has been introduced in 2021 to promote decarbonisation. In
2023, the price was 30 euros per ton. It was increased to 45 euros in 2024 and 55 eu-
ros in 2025 (Deutschlandfunk) [2024). Starting in 2027, there will be a second European

emissions trading system, called EU-ETS2, that covers, inter alia, emissions from heating
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and will replace the national systems (European Parliament and Council of the European
Union, 2023). Another potential instrument is subsidising sustainable heating systems,
which reduces the disadvantage of high upfront investment costs of sustainable heating
solutions. This would make the cost advantage more visible and the initial investment
for a sustainable heating solution would become more affordable for households with lig-
uidity constraints. The more general merit of targeted subsidies, compared to the more
widely applicable carbon pricing, is a topic of debate to which we do not intend to add

further in this paper.

In theory, both carbon prices and subsidies could help to solve the underlying cost
disadvantage that sustainable heating suffers in many contexts. This would, ideally,
yield a situation where sustainable heating exhibits cost advantages that can then, in
turn, be communicated transparently to households to foster environmentally sustain-

able decision-making.

7 Summary and Conclusions

With a share of about three quarters, fossil fuel heating systems are still dominant in
Germany. Consequently, decarbonisation of the heating sector has recently become a
very 'hot topic’, leading to legislative changes that particularly benefit the installation of
heat pumps. As heating investments are very long-term in nature, such that households
are 'locked-in’ into a technology for many years, understanding how households decide

on their heating systems today is paramount to fostering future decarbonisation.

This paper has provided insights for a better understanding of these decisions, adding
to recent literature such as|Borenstein and Bushnell (2022) and |Davis| (2023}, 2024). We set
up a survey experiment among about 1,400 German households that utilises a Multiple
Price List where respondents had to make repeated choices between a fossil fuel heating
system and a heat pump, with the price of the latter continuously being reduced. This
framework allowed us to infer information on the price premium that respondents are
willing to pay for a heat pump compared to a fossil system, which can in turn inform

subsidy policies for heat pumps.
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The sample was randomly divided into three experimental groups. Respondents in
one group were presented with information on a cost comparison of the two available op-
tions over the system’s life cycle (Information treatment). In a second group, respondents
were provided the same information as the Information group as well as information on

the uncertainty associated with the cost comparison (Uncertainty treatment).

Our results show that both the Information and the Uncertainty treatment have a
positive effect on the WTP for a heat pump. As both treatments provide information that
a heat pump would be the more economical solution, the effects” directions are in line
with expectations. The findings suggest that, in the absence of any of the two treatments,
some households may be unaware of the purported cost advantage of the heat pump and,
on average, favour a fossil system at higher prices than would be financially beneficial.
Hence, our results underline the importance of cost transparency for consumer decisions.
The main policy implication that can be drawn from this is that, should governments
want to promote the transition towards more sustainable heating, they need to clearly
convey the message that sustainable heating is cheaper (as long as that is actually the
case). If there is no such cost advantage of sustainable heating, politics first needs to
enact policies that strengthen the cost advantage of sustainable heating solutions, e.g. via
effective carbon pricing. Moreover, we find that, regardless of the treatment, neither a
respondent’s risk aversion nor time preferences nor financial literacy have an impact on

WTP.

In summary, our paper confirms that information provision has an impact on con-
sumer choices, as previous research in similar contexts has shown. However, we do
recognise that consumer decisions in the heating sector are very dependent on individual,
regional or national circumstances. Therefore, we encourage replication of our analysis
in other contexts, e.g. in other countries and under different legislative regimes. With re-
gard to the information provided, it is essential to assess whether other, less contentious
types of (non-cost) information, such as information on the environmental impact asso-
ciated with different heating solutions, have the potential to nudge households towards
more ecological heating solutions, too. Looking ahead, we see the economics of heating

and, more specifically, the factors impacting personal heating choices as a fruitful avenue
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for further research.
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Appendix A Details on Sample and Experiment

A.1 Details on the Experiment

In this section, we show the exact wording of those sections in our questionnaire that are
relevant for the experiment presented in this paper. We show the translations from the

German questionnaire.

A.1.1 Introduction to the Experiment

Owners only:

Now imagine that your current heating system sustains damage today and has to be

replaced on short notice. There are two available options:
¢ An equivalent replacement of your previous heating system
* A heat pump

A decisive factor may probably be financial aspects.
In the following, we would like to ask you for your assessment of the investment and op-

erating costs. This is not about right or wrong answers, but only about your assessment.

Tenants only:

Now imagine that the current heating system in your flat / house sustains damage to-
day and has to be replaced on short notice. Assume that you are allowed to advise your
landlord /landlady for the decision about the type of new heating system. Your land-

lord /landlady has two available options:
¢ An equivalent replacement of your previous heating system
¢ A heat pump

A decisive factor may probably be financial aspects. Your annual rent may be increased
by up to 8 % of investment costs (Modernisierungsumlage). The cost of operating the
heating system is also borne by you.

In the following, we would like to ask you for your assessment of the investment and op-

erating costs. This is not about right or wrong answers, but only about your assessment.
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A.1.2 Treatment Information

Group Information and group Uncertainty only:

To facilitate your decision, we would like to provide you with further information. Ac-
cording to the Federal Ministry for Economic Affairs, the average costs of acquisition and

installation are...

e approx. 11,000 euros for an equivalent replacement of your previous heating sys-

tem.
* approx. 28,600 euros for a heat pump.

These costs concern installation in a single-family house.

Group Information only:

According to a study commissioned by the Federal Ministry for Economic Affairs and
Climate Action, the installation of an air-to-water heat pump is the cheapest alterna-
tive. Compared to the installation of a fossil fuel heating system, you can save approx.
320 euros annually over the heating system’s whole lifespan of approx. 20 years. The
following table shows the investment costs as well as the operating costs (e.g., cost for
energy consumption).

For the calculation of these values a lifespan of 20 years was assumed, as well as an in-
crease in electricity prices of 0.5 % per year and an increase in natural gas prices (incl.

CO2-price) of 1 % per year.

Cost overview for a single-family house

Difference

Fossil heating | Air-to-water | (Heat pump

system heat pump | - fossil system)
Investment
10,980 euros 28,620 euros | + 17,640 euros
(one-time)
Consumption

4,918 euros 3,689 euros - 1,229 euros

+ operating costs (p.a.)
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Group Uncertainty only:

According to a study commissioned by the Federal Ministry for Economic Affairs and
Climate Action, the installation of an air-to-water heat pump is the cheapest alterna-
tive. Compared to the installation of a fossil fuel heating system, you can save approx.
320 euros annually over the heating system’s whole lifespan of approx. 20 years. The
following table shows the investment costs as well as the operating costs (e.g., cost for
energy consumption).

For the calculation of these values a lifespan of 20 years was assumed, as well as an in-
crease in electricity prices of 0.5 % per year and an increase in natural gas prices (incl.

CO2-price) of 1 % per year.

Cost overview for a single-family house

Difference

Fossil heating | Air-to-water | (Heat pump

system heat pump | - fossil system)
Investment
10,980 euros 28,620 euros | + 17,640 euros
(one-time)
Consumption

4,918 euros 3,689 euros - 1,229 euros

+ operating costs (p.a.)
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The evolution of electricity and (natural gas prices / oil prices), on which these calcula-
tions are based, is based on projections. It is not guaranteed that prices actually develop
as assumed by the ministry. Thus, the switch to renewable energy could lead to a much
stronger increase in electricity prices in the short term, while prices could decrease in the
long term. The Fraunhofer Institutes ISE and IEE assume for example that electricity
prices could, depending on the scenario, decrease by approx. 25 percent or increase by
approx. 15 percent by 2045.

The evolution of natural gas prices, in turn, depends, inter alia, on the evolution of the
CO2-price. If it increases stronger than assumed, the (natural gas price / oil price) in-
creases stronger, too. According to an analysis by the Fraunhofer Institutes ISE and IEE,
the prices for natural gas could, depending on the scenario, increase by only 3 percent
or by approx. 50 percent by 2045.

Accordingly, the savings assumed through the installation of a heat pump, as compared
to the installation of a new (natural gas heating system / oil heating system) cannot be

guaranteed. They may turn out higher or lower.

A.1.3 Choice Situation

Owners only:

Now imagine that your heating system sustains damage today and has to be replaced.
You can either replace your previous heating system by an equivalent system or pur-
chase a heat pump. Please assume that all other characteristics of the two alternatives
(e.g., maintenance costs, comfort, etc.) are identical. The lifespan of the heating system
shall also be identical with 20 years.

We will present to you multiple options in the following. The costs for the installation
of a purely fossil heating system will be held constant. The costs for the installation of
a heat pump are reduced successively. You can imagine this as though the state pays a

subsidy for the installation of heat pumps.
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Tenants only:

Now imagine that the heating system in your rented flat / rented house sustains damage
today and has to be replaced. Your landlord/landlady can either replace the previous
heating system by an equivalent system or purchase a heat pump. Please assume that
all other characteristics of the two alternatives (e.g., maintenance costs, comfort, etc.) are
identical. The lifespan of the heating system shall also be identical with 20 years.

We will present to you multiple options in the following. The costs for the installation
of a purely fossil heating system will be held constant. The costs for the installation of
a heat pump are reduced successively. You can imagine this as though the state pays a

subsidy for the installation of heat pumps.

Owners only:

Please choose for every price pair which option you would decide for.

Tenants only:
Please choose for every price pair, which option you would propose to your landlord /landlady.

Table Al: Multiple Price List used in the experiment

(i) (i)
Fossil fuel heating system Heat pump

(oil or gas)

10.980 Euro 28.620 Euro
10.980 Euro 25.758 Euro
10.980 Euro 22.896 Euro
10.980 Euro 20.034 Euro
10.980 Euro 17.172 Euro
10.980 Euro 14.310 Euro
10.980 Euro 11.448 Euro
10.980 Euro 8.586 Euro
10.980 Euro 5.724 Euro
10.980 Euro 2.862 Euro
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A.2 Details on the Elicitation of other Variables
A.2.1 Pro-environmental Attitude

To what extent to you agree with the following statements?

Scale:

¢ donot agree at all

do rather not agree

neither nor

rather agree

totally agree
Items:

e [t worries me when I think about the environmental conditions that our children

and grandchildren will probably have to live in.

¢ There are natural limits to growth, which our industrialised world has long reached

or exceeded.
* Environmental protection should have priority for Germany, even if this affects
economic growth.
A.2.2 Financial Literacy

Imagine you have 200 euros on your savings account. The interest on this balance is 10 %

per year. What do you think, what will your balance be after 2 years?

Items (randomised):

e 220 euros

e 240 euros
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e 242 euros

204 euros

I don’t know (fixed at this position)

No statement (fixed at this position)

A.2.3 Time and Risk Preferences

In the following we would like you to work on two exercises. In each of these exercises
you will have to make several decisions between two options. As a gesture for your
participation, we will raffle 150 vouchers from ht tps: //www.wunschgutschein.de/
worth up to 30 euros each among all participants.

For every person that wins, one choice situation is randomly drawn. The amount of the
voucher depends on the choice situation chosen and your choice made for option A
or option B. The winners will be informed about their prize shortly after the survey’s
conclusion, i.e., approx. at the end of September. If appropriate, the voucher may be
sent out only at a later point in time. Further information on this will be found in the

explanation of the exercise.

Time Preferences:

Should you win a voucher for participation in this exercise, the amount of the voucher is
determined as follows:

In the following table, you can decide whether you want to receive the voucher approx.
one month or approx. six months after the survey’s conclusion. The value of the voucher
which you will receive six months after the survey’s conclusion is always 30 euros. The
value of the voucher which you will receive one month after the survey’s conclusion

differs depending on the decision.

Example:

If you choose for the first decision...

* Option A, you will receive a voucher worth 30 euros approx. six months after the

survey’s conclusion.
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¢ Option B, you will receive a voucher worth 29 euros approx. one month after the

survey’s conclusion.

Your decisions between options A and B determine, thus, the value and timing of mailing
of the voucher. If you win a voucher for this exercise, one decision is randomly drawn.
The respective voucher will be sent to you via email.

Therefore, always remember: your decisions can determine the value and the timing
of mailing of the voucher.

Which option do you choose in the 9 decisions?

Option A: Approx. 6 months Option B: Approx. 1 month
after survey conclusion after survey conclusion

30 0|29 @)
30 O |27 @)
30 O |26 @)
30 O|24 @)
30 o 21 @)
30 O |18 @)
30 O |15 @)
30 O |12 @)
30 o9 O

* Idon’tknow / I don’t want to participate

Risk Preferences:

In the next exercise, we would like you to make several decisions between different lot-
teries.

Your decisions between lottery A and lottery B determine the value of the voucher.
Should you win a voucher for this exercise, one of your decisions is randomly drawn.
The respective voucher will then be sent to you via email.

Therefore, always remember: your decisions can determine the value of the voucher.

Which lottery do you choose?
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Lottery A

Lottery B

15,60 euros with a probability of 10%
12,50 euros with a probability of 90%

30,00 euros with a probability of 10%
0,78 euros with a probability of 90%

15,60 euros with a probability of 20%
12,50 euros with a probability of 80%

30,00 euros with a probability of 20%
0,78 euros with a probability of 80%

15,60 euros with a probability of 30%
12,50 euros with a probability of 70%

30,00 euros with a probability of 30%
0,78 euros with a probability of 70%

15,60 euros with a probability of 40%
12,50 euros with a probability of 60%

30,00 euros with a probability of 40%
0,78 euros with a probability of 60%

15,60 euros with a probability of 50%
12,50 euros with a probability of 50%

30,00 euros with a probability of 50%
0,78 euros with a probability of 50%

15,60 euros with a probability of 60%
12,50 euros with a probability of 40%

30,00 euros with a probability of 60%
0,78 euros with a probability of 40%

15,60 euros with a probability of 70%
12,50 euros with a probability of 30%

30,00 euros with a probability of 70%
0,78 euros with a probability of 30%

15,60 euros with a probability of 80%
12,50 euros with a probability of 20%

30,00 euros with a probability of 80%
0,78 euros with a probability of 20%

15,60 euros with a probability of 90%
12,50 euros with a probability of 10%

30,00 euros with a probability of 90%
0,78 euros with a probability of 10%

15,60 euros with a probability of 100%

12,50 euros with a probability of 0%

30,00 euros with a probability of 100%

0,78 euros with a probability of 0%

¢ I don 't know / I don’t want to participate
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A.3 Details on the Sample
A.3.1 Adjustments towards Final Estimation Sample

Only individuals using either natural gas or heating oil as their heating fuel at the time
of survey implementation were assigned to the experiment. Moreover, individuals that
indicated that they were living in their current accommodation free of charge, i.e., indi-
viduals that were neither renting nor owning their accommodation, were excluded from
the experiment. This reduced the sample to 3,057 individuals which used natural gas
(2,319) or heating oil (738) and were either owning (2,030) or renting (1,027) their ac-
commodation. The subsequent exclusion of respondents providing no useful responses
encompassed inconsistent choice behaviour as well as those respondents who did not
indicate any response and who indicated that they did not know which heating system
they preferred. Table|A2|summarises the steps outlined and provides an overview of the

sample composition.

Table A2: Adjustments towards final estimation sample

Total sample 4,501
- those not indicating to rent or own 86
Reduced sample 4,415
- those not using gas or oil 1,358
Reduced sample 3,057

¢ of which tenants 1,027

o of which owners 2,030
Tenants in the experiment 1,027
- those giving no useful response 479
Tenants giving useful responses (I) 548
Owners in the experiment 2,030
- those giving no useful response 643
Owners giving useful responses (II) 1,387
Useful responses in total (I + II) 1,935
- those not providing all necessary socio-economic information 561
Final sample 1,374

36



A.3.2 Comparison of the Sample and the German Population

Table |A3| compares the estimation sample with the respective statistics for the German

population.

Table A3: Comparison of sample and German population

Sample Population

Household size:

1 person 0.230 0.408
2 persons 0.499 0.337
3 persons 0.130 0.120
4 or more persons 0.141 0.134
Female 0.392 0.506
Age:

< 25 years 0.006 0.244
25 - 35 years 0.068 0.127
35 - 45 years 0.149 0.128
45 - 55 years 0.208 0.132
55 - 65 years 0.250 0.155
> 65 years 0.320 0.214
Net household income:

< 1,200 euros 0.025 0.129
1,200 - 2,700 euros 0.223 0.375
2,700 - 4,200 euros 0.330 0.246
> 4,200 euros 0.421 0.250
Academic 0.453 0.169
Ownership 0.676 0.418

Source: |Destatis| (2023), |Destatis| (2024). Destatis re-
ports net household income in different brackets than
those used in the experiment. We convert the brack-
ets by assuming the household incomes within each
bracket are uniformly distributed.

A.3.3 Further Sample Statistics

Figure 2| shows the distribution of the estimates respondents provided of the anticipated
expenses for purchasing and installing the two heating solutions before receiving any
further information and before participating in the actual experiment. The figures shown
exclude outliers above 200,000 euros. Note that the y-axes between the two charts differ.
A clear right-shift in the distribution of the expected cost for purchasing and installing a

heat pump, compared to a replacement of the existing fossil system, can be recognised.
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Disregarding the outliers, the mean estimate for the cost of a replacement of the fossil
system is 16,980 euros and the estimate for a heat pump is 34,370 euros, or more than

twice the former value.
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Estimated average cost, current heating system (in euros)

600
>
[S)
S 400+
>
g
o 200+ [

0- ———— —

0 50000 100000 150000 200000
Estimated average cost, heat pump (in euros)

Figure 2: Estimates of heating system cost before the experiment

On average, respondents estimated the operating costs of a replacement of their cur-
rent, fossil heating system at c. 360 euros (monthly) and c. 2,780 euros (annually) and
the operating costs of a heat pump at c. 390 euros (monthly) and c. 2,760 euros (annu-
ally). Thus, tenants, who receive their bills monthly and were consequently asked for
an estimate of monthly costs, provide substantially higher estimates than owners, who

provided the monthly estimates. This holds true for both heating options.

Respondents were asked what aspects they had considered when making their deci-
sions in the Multiple Price List. Figure |3|shows that the cost for acquisition and instal-
lation had been the primary factor, considered by 75 % of respondents. The majority of
respondents also took the respective main operating cost categories, namely the fuel cost
(c. 60 %) and the electricity price (c. 56 %), into account.

Regarding the reliability of the information provided, respondents deemed the infor-
mation on the fossil heating systems more reliable, on average, than the information on

heat pumps (see Table[Ad). Regarding the question whether respondents agreed that they
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Figure 3: Aspects considered in the MPL decision (n = 1,374)
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used the information provided on fossil heating systems and heat pumps when making

their decision, the picture is more similar between the two solutions (see Table |A5).

Table A4: Information on reliability of information on heating systems

Heat pump Fossil system
Freq. Y% Freq. Y%

Not reliable at all 130 9.50 63 4.60
Rather not reliable 300 21.91 193 14.09
Neither nor 258 18.85 236 17.23
Rather reliable 472 34.48 598 43.65
Very reliable 98 7.16 192 14.01
Don’t know 111 8.11 88 6.42
No. of observations 1369 1370

Response to the question: how reliable do you deem the information provided previously on the cost of a fossil

heating system and a heat pump?

Table A5: Information on whether respondents used information provided on heating

systems in their decision

Heat pump Fossil system

Freq. % Freq. %
Strongly disagree 47 3.45 37 2.72
Disagree 107 7.86 87 6.39
Neither agree nor disagree 287 21.07 288 21.16
Agree 685 50.29 677 49.74
Strongly agree 201 14.76 240 17.63
Don’t know 35 2.57 32 2.35
No. of observations 1362 1361

Response to the question: To what extent do you agree that you have used the information provided in your decision?

Slightly more than half of all respondents in the final estimation sample trust the

government not at all (c. 20 %) or only a bit (c. 35 %). Only c. 7 % of respondents indicate

that they put a lot of trust in the German government.
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Table B6: Results of alternative interval regressions

1 2) ®3)

Control -1655.4* (710.5) -1667.4** (599.5) -1631.9** (598.2)
Uncertainty 528.5 (730.1) 504.0 (611.2) -269.6 (1249.4)
Household size -694.1* (317.6) -695.1* (315.8)
Ownership -4464.0%** (631.8) -4517.8%%* (631.5)
Female -1732.8** (530.8) -1577.4** (538.5)
Age -17.43 (19.41) -14.12 (19.68)
Mid income 1880.5 (1647.9) 1631.8 (1657.3)
High income 3714.8* (1643.3) 3405.5* (1653.1)
Very high income 5666.8*** (1677.2) 5293.6%* (1688.2)
Academic 1881.9*** (522.0) 1830.8*** (522.7)
Env. attitudes 1466.6*** (86.93) 1462.2%** (86.86)
Risk aversion -101.4 (116.5)
Discount rate (time) -1924.8 (8019.6)
Financial literacy 12129 (646.8)
Uncertainty x Risk Aversion 144.1 (212.4)
Constant 8127.5%** (521.1) -6794.2** (2273.7) -7009.3** (2369.7)
In(o) 9.260%** (0.0281) 9.081*** (0.0290) 9.079*** (0.0290)
Observations 1374 1374 1374

log L -3091.7 -2876.1 -2873.8

Robust standard errors in parentheses. *, ** and *** indicate statistical significance at the 5 %, 1% and 0.1 % level,
respectively.

Appendix B Robustness Checks and Alternative Estimations

B.1 Regressions with Different Baseline Category

Regressions (1) and (2) in Table |B6| replicate regressions (1) and (2) in Table 4, with the
only difference being that the Information group now constitutes the base category, rela-
tive to which the effects of other variables are assessed. Regression (3) is complemented
by adding further variables on risk-aversion, time preferences and financial literacy, as in
regression (3) in Table{4} In addition, an interaction term (Uncertainty x Risk aversion) is
included to investigate hypothesis 5.

The coefficient on Uncertainty provides evidence against hypothesis 2: in contrast to
our hypothesis, there is no statistically significant difference between the effect of being
in the Information and the Uncertainty group on the price premium. If at all, it seems
(in contrast to our hypothesis) that the Uncertainty treatment has a slightly more positive

effect on the price premium than the Information treatment

!6This is clear from regressions (1) and (2). In regression (3), the coefficient on Uncertainty is negative.
However, considering the positive coefficient on the interaction term Uncertainty x Risk aversion, the neg-
ative coefficient on 'Risk aversion” and the observation that the median risk aversion score (measured as the
amount of times the risk-averse lottery is chosen) in the regression sample is 5, one can also derive that, on
average, the effect of the Uncertainty treatment is slightly above the effect of the Information treatment.
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Regarding hypothesis 5, where we assumed that a high degree of risk aversion in-
creases the effect of the Uncertainty treatment on the price premium, relative to the In-
formation treatment, regression (3) offers no conclusive evidence. The coefficient on the
interaction term (Uncertainty x Risk aversion), albeit positive, is not statistically signifi-

cant.

B.2 Results of OLS and Ordered Logit

Table B7: Comparison between interval regression and OLS regression outcomes

) 2) ©)

Information 1638.7+* (598.3) 1098.7* (433.5) 1219.7# (470.0)
Uncertainty 2130.7*** (609.3) 1542 .3*** (439.4) 1664.4*** (476.8)
Household size -699.3* (316.3) 467 4* (227.1) -520.8* (246.2)
Ownership 4505 2%+ (632.3) -3144.7%% (437.5) -3441.2%% (476.2)
Female -1574.4** (538.4) -1108.9** (385.1) -1207.6** (418.8)
Age -13.85 (19.70) -13.09 (13.79) -12.68 (15.01)
Mid income 1648.4 (1656.9) 1332.6 (1174.4) 1408.5 (1283.8)
High income 3432.3* (1652.7) 2697.3* (1166.6) 2845.4* (1276.5)
Very high income 5335.4** (1687.9) 4118.8%** (1191.6) 4382.3%** (1302.6)
Academic 1811.9%* (522.8) 1426.1%% (377.7) 1500.9%** (409.5)
Env. attitudes 1458 8%+ (86.77) 1102.5%++ (59.95) 1184.2%% (65.16)
Risk aversion -50.60 (98.10) -50.49 (70.54) -53.21 (76.65)
Discount rate (time) -1784.5 (8019.5) -309.4 (5722.3) -635.7 (6245.1)
Financial literacy 1198.4 (646.1) 883.5 (470.3) 957.3 (511.5)
Constant -8894.5%** (2331.2) -5941.8%** (1652.7) -6623.7*** (1800.6)
In(o) 9.079*** (0.0290)

Observations 1374 1374 1374

R? 0.291 0.288

Robust standard errors in parentheses. *, ** and *** indicate statistical significance at the 5 %, 1% and 0.1 % level,
respectively.

Table|[B7|compares the results of the main interval regression from Table4} here in col-
umn (1), with results for an alternative regression using OLS. To apply OLS, we transform
our dependent variable from the interval format to point values, using the midpoints of
each interval (as discussed in Section[5.2). The two OLS regressions shown differ in the
way that the left- and right-censored intervals are treated. In regression (2), we assume
that the values in these open-ended intervals are equal to the boundary values, i.e., to
-8,118 euros in the left-censored interval and 17,640 in the right-censored interval. This
approach is in line with Tomberg| (2024). In regression (3), we define the values as being
equidistant to the other interval midpoints. In other words, as each interval has a width

of 2,862 euros, we keep this distance constant to arrive at values of -9,549 euros and 19,071
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euros for the open-ended intervals, respectively. We consider this second approach as a
sensitivity analysis with respect to the rather arbitrary choice of the 'midpoint” of the

open-ended intervals, in line with the suggestion by |(Cameron and Huppert (1989).

As can be seen in Table the results of regression (2) and (3) are qualitatively very
similar, with the size of the treatment effects slightly larger in the latter specification.
Additionally, and more importantly, the results of both OLS regressions are also very
similar to the results of our main interval regression specification in column (1). The OLS
regressions generally seem to detect smaller effect sizes for both treatments as well as
most other control variables. Still, they find significant effects of both treatments on the
price premium for heat pumps as well as no significant effects for factors such as risk

aversion, time preferences and financial literacy.

Table B8: Comparison between interval regression, OLS and Ordered Logit outcomes

Interval regression OLS Ordered Logit
Information 1638.7** (598.3) 1098.7* (433.5) 0.290* (0.116)
Uncertainty 2130.7*** (609.3) 1542 .3%%* (439.4) 0.420%%* (0.119)
Household size -699.3* (316.3) -467.4* (227.1) -0.130* (0.0615)
Ownership -4525 . 2%%* (632.3) -3144.7%%* (437.5) -0.804*** (0.121)
Female -1574.4** (538.4) -1108.9** (385.1) -0.289** (0.104)
Age -13.85 (19.70) -13.09 (13.79) -0.00401 (0.00383)
Medium income 1648.4 (1656.9) 1332.6 (1174.4) 0.254 (0.325)
High income 3432.3* (1652.7) 2697.3* (1166.6) 0.709* (0.321)
Very high income 5335.4** (1687.9) 4118.8*** (1191.6) 1.089%** (0.330)
Academic 1811.9*** (522.8) 1426.1%%* (377.7) 0.400%** (0.102)
Env. attitudes 1458.8%** (86.77) 1102.5%** (59.95) 0.306*** (0.0190)
Risk aversion -50.60 (98.10) -50.49 (70.54) -0.00640 (0.0194)
Discount rate (time) -1784.5 (8019.5) -309.4 (5722.3) -0.540 (1.648)
Financial literacy 1198.4 (646.1) 883.5 (470.3) 0.262* (0.127)
Constant -8894.5%%* (2331.2) -5941.8%** (1652.7)
In(o) 9.079*** (0.0290)
cutl 0.386 (0.457)
cut2 0.616 (0.457)
cut3 1.045* (0.460)
cut4 1.793*** (0.465)
cutb 2.606*** (0.467)
cuté 3.614%%* (0.472)
cut?7 4.299*** (0.476)
cut8 4.794*** (0.479)
cut9 5.050*** (0.481)
cutl0 5.136%** (0.481)
Observations 1374 1374 1374
R? 0.291
log L -2874.0 -14022.2 -2683.8

Robust standard errors in parentheses. *, ** and *** indicate statistical significance at the 5 %, 1% and 0.1 % level,
respectively.

The results of the ordered logit regression are qualitatively very similar to the results
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from the interval and OLS regressions (Table [B8). The only notable exception is that the
ordered logit model detects a statistically significant (on a 5 % confidence level), positive
effect of financial literacy on the price premium for a heat pump. Apart from this ob-
servation, the comparison of the interval regression with OLS and ordered logit confirms
the general suitability of interval regression for the data at hand. The log likelihood of the
ordered logit regression, shown at the bottom of Table is actually larger than that of
the interval regression, meaning ordered logit suits the data slightly better. However, due
to the less straightforward interpretation of the regression outputs, we refrained from re-
porting the ordered logit model as our main specification in this paper. In general, the

results of our estimation are qualitatively robust to changes in the regression method.

B.3 Regressions with Inconsistent Time or Risk Preferences

Table B9: Regressions excluding inconsistent preferences

(1) 2 )

Information 1638.7** (598.3) 1666.4** (605.7) 1616.3** (603.8)
Uncertainty 2130.7** (609.3) 2180.2*** (614.9) 2208.8*** (627.9)
Household size -699.3* (316.3) -718.4* (321.4) -751.4* (322.2)
Ownership -4525.2%** (632.3) -4498.5*** (637.4) -4321.3*** (633.2)
Female -1574.4** (538.4) -1635.8** (543.7) -1667.4** (552.3)
Age -13.85 (19.70) -15.25 (19.94) -17.34 (19.96)
Medium income 1648.4 (1656.9) 1562.8 (1748.8) 12144 (1842.7)
High income 3432.3% (1652.7) 3269.1 (1741.9) 2908.6 (1837.7)
Very high income 5335.4** (1687.9) 5218.6** (1775.9) 4984.2** (1870.0)
Academic 1811.9%** (522.8) 1773.2%** (528.0) 1701.2** (535.6)
Env. attitudes 1458.8*** (86.77) 1463.2%** (87.93) 1513.6%** (89.64)
Risk aversion -50.60 (98.10) -61.28 (99.57) -48.66 (100.5)
Discount rate (time) -1784.5 (8019.5) -1579.7 (8088.4) -3879.6 (7693.4)
Financial literacy 11984 (646.1) 1170.8 (657.9) 1344.1% (662.1)
Constant -8894.5%** (2331.2) -8617.6*** (2409.4) -8894.4*** (2507.6)
In(o) 9.079%** (0.0290) 9.084*** (0.0292) 9.069*** (0.0299)
Observations 1374 1352 1279

log £ -2874.0 -2826.2 -2660.3

Robust standard errors in parentheses. *, ** and *** indicate statistical significance at the 5 %, 1% and 0.1 % level,
respectively.

Column (2) of Table [B9|shows the results of a regression where individuals with in-
consistent time preferences are excluded, as compared to the main regression specifica-
tion in column (1), where individuals with inconsistent time preferences are included.
Column (3) shows results for a specification where individuals with inconsistent risk

preferences are excluded. The impact of either exclusion on the regression results is neg-
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ligible.

B.4 Further Robustness Checks

Table B10: Comparison of simple interval regression with final sample and full sample

1) 2)
Information 1655.4* (710.5) 1638.8** (608.0)
Uncertainty 2183.8** (713.9) 1964.0** (611.6)
Constant 6472.2%** (491.8) 5959.7%** (417.3)
In(o) 9.260*** (0.0281) 9.280*** (0.0237)
Observations 1374 1935
log L -3091.7 -4385.3
Robust standard errors in parentheses. *, **, and *** indicate statistical significance at the 5 %, 1% and 0.1 % level,

respectively.

As a further robustness check, we repeat the simple interval regression in column
(1) in Table[d) this time using all 1,935 useful responses instead of only the reduced, final
sample. We present the original simple regression from Table[in column (1) of Table[B10]
As column (2) in Table shows, the results only change slightly when including the
full sample. While the constant and the effect associated with the Uncertainty treatment
are slightly smaller, the effect of the Information treatment is now significant at a 1 %
rather than a 5 % confidence level.

Table B11: Regressions excluding inattentive respondents

@ 2) 3

Information 1638.7** (598.3) 1518.1* (603.3) 1953.9** (611.3)
Uncertainty 2130.7%** (609.3) 2404.2%%* (636.6) 1943.8** (632.7)
Household size -699.3* (316.3) -615.1 (326.2) -417.9 (336.1)
Ownership -4525.2%%* (632.3) -4528.5%** (651.9) -4498.4*** (656.5)
Female -1574.4** (538.4) -1548.7** (545.2) -623.3 (551.8)
Age -13.85 (19.70) -4.893 (20.10) 13.19 (20.81)
Medium income 1648.4 (1656.9) 2232.7 (1682.3) 2549.9 (1813.1)
High income 3432.3% (1652.7) 3484.5% (1674.1) 3715.0% (1813.2)
Very high income 5335.4%* (1687.9) 5383.0%* (1709.0) 5374.0%* (1852.4)
Academic 1811.9*** (522.8) 1712.5** (537.4) 1791.7*** (538.9)
Env. attitudes 1458.8*** (86.77) 1417.5%** (91.15) 1306.1*** (87.07)
Risk aversion -50.60 (98.10) -82.36 (102.1) 33.77 (97.00)
Discount rate (time) -1784.5 (8019.5) -6640.0 (7694.5) -3400.9 (8507.8)
Financial literacy 1198.4 (646.1) 1157.9 (662.9) 1303.2* (663.8)
Constant -8894.5*** (2331.2) -8981.0*** (2384.5) -10844.2*** (2524.7)
In(o) 9.079%** (0.0290) 9.058*** (0.0303) 9.010*** (0.0313)
Observations 1374 1240 1113

log L -2874.0 -2596.3 -2352.4

Robust standard errors in parentheses. *, **, and *** indicate statistical significance at the 5 %, 1% and 0.1 % level,
respectively.
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Lastly, following the suggestions of Maniaci and Rogge|(2014) to screen for inattention

in the sample, we repeat the main regression specification on a reduced sample. Column

(2) of Table shows results of a regression excluding all those respondents who spent

less than 1/2 of the median time of all respondents on the pages for the Information and

Uncertainty treatment, respectively. Column (3) shows results of a regression excluding

respondents with a response time of less than 1/2 of the median in the actual experi-

ment. The comparison with the results of the main regression (column (1)) shows that

the results are relatively robust to excluding inattentive respondents.

Appendix C Heterogeneity Analyses

Table C12: Heterogeneity w.r.t. environmental attitudes

D 2 @)
Low env. attitudes High env. attitudes Comparison

Information 1656.2* (837.2) 1948.2% (954.8) 1627.8 (860.8)
Uncertainty 2132.6* (830.5) 2514.7* (998.1) 2118.6* (856.1)
High env. attitudes 7081.9%** (887.1)
Information x High Env. Att. 166.2 (1255.2)
Uncertainty x High Env. Att. 175.5 (1275.2)
Constant 2945.2 (3115.6) 7055.2* (3417.2) 1953.7 (2316.3)
In(o) 9.039*** (0.0407) 9.209*** (0.0399) 9.126*** (0.0283)
Observations 656 718 1374

log £ -1468.7 -1447.0 -2929.2

The sample is split into two subsamples at the median environmental attitudes score of 12. Control variables are the
same variables as in the baseline regression specification. Robust standard errors in parentheses. *, **, and *** indicate
statistical significance at the 5 %, 1% and 0.1 % level, respectively.

Table C13: Heterogeneity w.r.t. discount rate

1) 2) (©))
Low Discount Rate High Discount Rate Comparison

Information 1678.5 (892.9) 1866.1* (790.4) 1516.5 (851.6)
Uncertainty 1979.6* (943.8) 2642.0%** (766.9) 1840.5* (894.8)
High discount rate -182.9 (834.9)
Information x High disc. r. 263.1 (1189.0)
Uncertainty x High disc. . 629.7 (1200.8)
Constant -11235.1** (3519.5) -5930.1* (3010.5) -8756.1*** (2400.4)
In(o) 9.180*** (0.0404) 8.942%** (0.0416) 9.079*** (0.0290)
Observations 746 628 1374

log £ -1541.3 -1311.9 -2873.9

The sample is split into two subsamples at the median discount rate of 0. Control variables are the same variables
as in the baseline regression specification. Robust standard errors in parentheses. *, **, and *** indicate statistical
significance at the 5 %, 1% and 0.1 % level, respectively.
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Table C14: Heterogeneity w.r.t. degree of risk aversion

) @) ®)
Low risk aversion High risk aversion Comparison

Information 696.3 (774.3) 2698.3** (928.7) 684.4 (791.7)
Uncertainty 1481.1 (788.9) 2820.7** (946.8) 1499.3 (803.7)
High risk aversion -1462.7 (840.4)
Information x High Risk av. 2076.2 (1204.3)
Uncertainty x High Risk av. 1343.6 (1224.0)
Constant -7153.3* (2909.1) -12319.6*** (3487.0) -8399.3*** (2303.5)
In(o) 9.029*** (0.0377) 9.116%** (0.0446) 9.078*** (0.0290)
Observations 746 628 1374

log £ -1551.0 -1309.6 -2872.4

The sample is split into two subsamples at the median risk aversion score of 5. Control variables are the same
variables as in the baseline regression specification. Robust standard errors in parentheses. *, **, and *** indicate
statistical significance at the 5 %, 1% and 0.1 % level, respectively.

Table C15: Heterogeneity w.r.t. financial literacy

@ 2) 3
No Fin. Literacy Fin. Literacy Comparison

Information 3914.4** (1446.3) 1085.1 (655.0) 3617.3** (1371.2)
Uncertainty 4083.0** (1451.4) 1604.4* (666.1) 4067.9** (1392.9)
Financial literacy 2801.1** (1055.8)
Information x Fin. Lit. -2529.0 (1521.3)
Uncertainty x Fin. Lit. -2477.7 (1544.2)
Constant -12899.9* (5212.2) -7385.6** (2843.4) -10011.9*** (2395.0)
In(o) 9.165%** (0.0657) 9.049*** (0.0320) 9.078*** (0.0288)
Observations 290 1084 1374

log £ -616.7 -2249.9 -2872.1

The sample is split into two subsamples using the dummy variable on financial literacy. Control variables are the
same variables as in the baseline regression specification. Robust standard errors in parentheses. *, **, and *** indicate
statistical significance at the 5 %, 1% and 0.1 % level, respectively.

Table C16: Heterogeneity w.r.t. prior cost estimate for fossil heating system

1) ) 3)
Low Cost High Cost Comparison

Information 323.5 (785.2) 2897.4** (903.7) 308.2 (810.8)
Uncertainty 1497.0 (777.9) 2381.4* (941.2) 1475.3 (806.8)
High Cost 462.6 (835.4)
Information x High Cost 2421.6* (1188.4)
Uncertainty x High Cost 899.5 (1212.9)
Constant -3746.6 (2772.7) -16477.9*** (3596.4) -9830.4*** (2367.1)
In(o) 8.958%** (0.0408) 9.137%** (0.0425) 9.058*** (0.0294)
Observations 653 677 1330

log £ -1372.1 -1393.2 -2782.6

The sample is split into two subsamples at the median prior cost estimate for a fossil heating system of 12,000 eu-
ros. Control variables are the same variables as in the baseline regression specification. Robust standard errors in
parentheses. *, **, and *** indicate statistical significance at the 5 %, 1% and 0.1 % level, respectively.
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Table C17: Heterogeneity w.r.t.

prior cost estimate for heat pump

@ 2 ®)
Low Cost High Cost Comparison

Information 944.0 (844.3) 1969.7* (861.4) 921.7 (863.8)
Uncertainty 1877.5% (841.7) 1710.9% (858.5) 1920.2* (868.5)
High Cost 809.3 (849.1)
Information x High Cost 967.3 (1205.4)
Uncertainty x High Cost -190.0 (1203.7)
Constant -8736.1** (3011.7) -14337.7*** (3407.1) -11303.8*** (2369.8)
In(o) 8.992%** (0.0433) 9.108*** (0.0405) 9.062*** (0.0295)
Observations 599 729 1328

log £ -1249.6 -1520.6 -2780.2

The sample is split into two subsamples at the median prior cost estimate for a heat pump of 30,000 euros. Control
variables are the same variables as in the baseline regression specification. Robust standard errors in parentheses. *,
**, and *** indicate statistical significance at the 5 %, 1% and 0.1 % level, respectively.

Table C18: Heterogeneity w.r.t. prior operating cost estimate for fossil heating system

€ 2 (©))
Low Cost High Cost Comparison

Information 2086.6* (856.8) 867.9 (835.4) 2168.9% (849.1)
Uncertainty 2410.9** (826.3) 1184.7 (857.1) 2437.8** (829.5)
High Cost 374.1 (832.3)
Information x High Cost -1262.3 (1198.3)
Uncertainty x High Cost -1141.6 (1190.7)
Constant -13600.6*** (3229.6) -7731.6* (3209.8) -11129.9*** (2342.1)
In(o) 9.034*** (0.0413) 9.044*** (0.0421) 9.044** (0.0294)
Observations 659 638 1297

log £ -1344.8 -1354.6 -2705.4

The sample is split into two subsamples at the median prior operating cost estimate for a fossil heating system of 1,800
euros per year. Control variables are the same variables as in the baseline regression specification. Robust standard
errors in parentheses. *, **, and *** indicate statistical significance at the 5 %, 1% and 0.1 % level, respectively.

Table C19: Heterogeneity w.r.t. prior operating cost estimate for heat pump

1) () (3)
Low Cost High Cost Comparison

Information 1351.7 (918.0) 1480.1 (781.3) 1511.8 (914.1)
Uncertainty 1803.6* (878.7) 1371.7 (799.2) 1920.0* (876.6)
High Cost -2397.5%* (835.9)
Information x High Cost 66.42 (1204.6)
Uncertainty x High Cost -397.4 (1188.4)
Constant -11681.5*** (3537.8) -11931.0*** (2989.3) -10368.8*** (2369.8)
In(o) 9.031*** (0.0433) 9.016%** (0.0407) 9.030%** (0.0296)
Observations 593 683 1276

log £ -1181.2 -1454.4 -2643.9

The sample is split into two subsamples at the median prior operating cost estimate for a fossil heating system of 1,500
euros per year. Control variables are the same variables as in the baseline regression specification. Robust standard
errors in parentheses. *, **, and *** indicate statistical significance at the 5 %, 1% and 0.1 % level, respectively.
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Table C20: Heterogeneity w.r.t. the statements on reliability of heat pump information

@ (2) 3
Not reliable Reliable Comparison

Information 886.9 (778.4) 2366.3* (975.4) 921.1 (785.5)
Uncertainty 1453.7 (791.0) 2731.8** (967.5) 1424.4 (799.4)
Reliab. HP 4276.4%%* (888.8)
Information x Reliab. HP 1386.2 (1225.1)
Uncertainty x Reliab. HP 1279.7 (1230.9)
Constant -9268.8** (3132.4) -7787.9*% (3746.4) -10064.7*** (2425.3)
In(o) 8.990*** (0.0398) 9.088*** (0.0459) 9.034*** (0.0302)
Observations 688 570 1258

log L -1483.1 -1092.8 -2582.2

The sample is split into two subsamples using a dummy variable on the respondents’ statements regarding the reli-
ability of the information on heat pumps. The dummy variable is 1 for any respondent that deemed the information
‘rather reliable’ or 'very reliable’ and zero otherwise. Control variables are the same variables as in the baseline re-
gression specification. Robust standard errors in parentheses. *, **, and *** indicate statistical significance at the 5 %,
1% and 0.1 % level, respectively.

Table C21: Heterogeneity w.r.t. the statements on reliability of fossil system information

1 ) ®3)
Not reliable Reliable Comparison

Information 501.4 (1052.0) 2106.2** (794.4) 811.3 (1044.1)
Uncertainty 1784.7 (981.2) 2349.1** (831.9) 2234.5% (967.3)
Reliab. fossil 58.89 (912.1)
Information x Reliab. fossil 1347.3 (1313.9)
Uncertainty x Reliab. fossil 171.9 (1272.4)
Constant -16374.3*** (3941.5) -3025.5 (3144.9) -8900.3*** (2529.5)
In(o) 9.042%** (0.0492) 9.081%** (0.0379) 9.073%** (0.0299)
Observations 492 790 1282

log L -1037.0 -1639.0 -2684.3

The sample is split into two subsamples using a dummy variable on the respondents’ statements regarding the re-
liability of the information on fossil heating systems. The dummy variable is 1 for any respondent that deemed the
information ‘rather reliable” or ‘very reliable’ and zero otherwise. Control variables are the same variables as in the
baseline regression specification. Robust standard errors in parentheses. *, **, and *** indicate statistical significance
at the 5 %, 1% and 0.1 % level, respectively.

Table C22: Heterogeneity w.r.t. taking information on heat pumps into account for deci-
sion

1) 2) ©)

No Yes Comparison
Information 1571.7 (1081.1) 1544.8* (746.4) 1862.7 (1086.8)
Uncertainty 1694.2 (1021.0) 2353.6%* (776.6) 1708.7 (1032.5)
Taken into acc. 1615.2 (915.6)
Information x Taken into acc. -305.7 (1315.8)
Uncertainty x Taken into acc. 644.5 (1286.4)
Constant -8162.1* (3622.2) -7006.3* (2948.9) -9285.4*** (2446.1)
In(o) 9.051*** (0.0524) 9.086*** (0.0354) 9.081*** (0.0295)
Observations 441 886 1327
log £ -943.8 -1816.4 -2769.0

The sample is split into two subsamples using a dummy variable on whether or not the respondents used the infor-
mation on heat pumps in their decision. The dummy variable is 1 for any respondent that agreed or strongly agreed
to have taken the information into account. Control variables are the same variables as in the baseline regression
specification. Robust standard errors in parentheses. *, **, and *** indicate statistical significance at the 5 %, 1% and
0.1 % level, respectively.
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Table C23: Heterogeneity w.r.t. taking information on fossil heating systems into account
for decision

) ) (©)

No Yes Comparison
Information 1114.1 (1191.0) 1796.0* (718.8) 1503.0 (1172.0)
Uncertainty 1213.2 (1170.1)  2591.3*** (730.5) 1501.8 (1150.3)
Taken into acc. 95.06 (985.3)
Information x Taken into acc. 335.5 (1377.9)
Uncertainty x Taken into acc. 1095.0 (1361.1)
Constant -10519.8**  (3929.1) -6444.6* (2777.5)  -8926.7*** (2474.2)
In(o) 9.109*** (0.0557) 9.057*** (0.0345) 9.081*** (0.0295)
Observations 412 917 1329
log £ -876.4 -1890.8 -2776.5

The sample is split into two subsamples using a dummy variable on whether or not the respondents used the in-
formation on fossil heating systems in their decision. The dummy variable is 1 for any respondent that agreed or
strongly agreed to have taken the information into account. Control variables are the same variables as in the base-
line regression specification. Robust standard errors in parentheses. *, **, and *** indicate statistical significance at
the 5 %, 1% and 0.1 % level, respectively.

Table C24: Heterogeneity w.r.t. trust in the government

) () @)
No trust Trust Comparison

Information 1715.7* (786.1) 2235.8% (883.6) 1512.5 (781.4)
Uncertainty 1913.3% (816.2) 2500.1** (866.3) 1622.3* (810.7)
Trust in gov. 3599.6*** (863.4)
Information x Trust in gov. 649.9 (1193.8)
Uncertainty x Trust in gov. 934.6 (1184.1)
Constant -3105.3 (2833.7) -11143.2** (3998.4) -8333.5%** (2308.3)
In(o) 9.055*** (0.0392) 9.026*** (0.0423) 9.051*** (0.0289)
Observations 751 612 1363

log £ -1618.8 -1189.9 -2820.2

The sample is split into two subsamples using a dummy variable on the respondents’ trust in the government. The
dummy variable is 1 for any respondent that stated 'quite a bit of trust’ or ‘a lot of trust’ and zero otherwise. Control
variables are the same variables as in the baseline regression specification. Robust standard errors in parentheses. *,
**, and *** indicate statistical significance at the 5 %, 1% and 0.1 % level, respectively.
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