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This paper studies the role of imperfect information and attentional biases in the context of energy ef-
ficiency investments in rented properties and associated split incentives. We design a multiple price list
experiment representing owners' decision to replace the central heating appliance, and employ both
within-subject information disclosure and between-subject variation in information provision to quan-
tify how tenants trade off energy efficiency and rent increases. Results show that informing tenants of a
CHF 1 decrease in energy bills leads to CHF 1.12 in acceptable rent increase on average. Quantile regres-
sions further indicate that the average treatment effect of information reflects heterogeneous changes
along the entire distribution of acceptable rent increases. By contrast, information on energy bills vari-
ability dampens acceptable rent increase, and information about CO2 tax payments has no incremental
impact on choices. Our results highlight the importance of credible ex-ante estimates of financial sav-
ings associated with energy efficiency investments.

© 2020 Elsevier B.V. All rights reserved.
1. Introduction

Despite positive private and social returns expected from en-
ergy efficiency investments, the adoption of energy efficient tech-
nologies is slow, and considerable resources are being directed to
policies stimulating take-up (e.g. Allcott and Greenstone, 2012;
Gillingham and Palmer, 2014). Considering residential energy
consumption, rented dwellings represent a particularly challeng-
ing case. If tenants pay for energy bills, property owners have lit-
tle incentives to invest in energy efficiency of their properties,
whereas tenants have little incentives to invest themselves in a
property they do not own. The resulting landlord-tenant split
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incentives constitute a major barrier to the improvement of en-
ergy efficiency in the stock of residential buildings (Gillingham
et al., 2012; Davis, 2012).1 Higher up-front investment costs asso-
ciated with energy efficiency are borne by property owners,
whereas tenants benefit from a reduction in the implicit price of
energy services. For property owners, generating a positive return
on these investments requires increasing rents, although they may
encounter difficulties in signaling the value of future energy sav-
ings to tenants, leading to information asymmetries as docu-
mented in Myers (2020). This makes information a central
aspect in tenants' acceptance of rent increases in exchange for
lower energy bills.
1 In the U.S. about 35% of dwellings are renter-occupied (U.S. Census Bureau, 2019),
around 30% in the E.U. (Eurostat, 2017), and in China about 11% (Yang and Chen, 2014).
Empirical evidence comparing energy consumption in owner-occupied and rented prop-
erties suggests tenants face significantly higher energy bills (see e.g. Bird and Hernandez,
2012; Charlier, 2015; Melvin, 2018).
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In this paper, we study a hypothetical situation in which the owner
of a rented property has to replace the central heating appliance, and
can either install a standard option (efficiency label B, Council of
European Union, 2013) or a more energy efficient one (labeled A+).2

Holding the level of comfort fixed across alternatives, we design a stated
choice multiple price list (MPL, Andersen et al., 2006; Anderson et al.,
2007) in which we expose tenants to a monthly “price” (rent increase)
for the efficient technology, starting at zero and then sequentially in-
creasing it. Subjects choose the efficient option until the proposed rent
increase is deemed to be too high and the standard replacement option
is chosen instead (with no associated rent increase).3 After a baseline
MPL task, which reflects perceived differences derived frommandatory
energy efficiency labels, we quantify the impact of alternative informa-
tional interventions on tenant's valuation of improved energy efficiency.
To do so, we follow Newell and Siikamäki (2014) and Allcott and
Taubinsky (2015) and randomly assign subjects to alternative treat-
ments that provide information about financial implications of their
choices. We then employ a second MPL task to measure how within-
subject information disclosure affects the acceptability of rent increases,
and in turn the landlord-tenant split incentives problem. Furthermore, a
between-subject comparison across information conditions provides
detailed evidence on the role of financial savings information, energy
bills variability, and CO2 tax payments, based on illustrative figures de-
rived from the Swiss context.

Our experimental design is motivated by the need to inform policies
that incentivize energy efficiency investments in existing dwellings. In-
deed, improving space heating efficiency in the stock of buildings is one
of the keymeasures put forward bymany governments in an attempt to
reduce environmental externalities associatedwith fossil fuel consump-
tion. Space heating is thought to offer large potential energy savings
(IPCC, 2014) and theU.S., for example, plans to reduce buildings' energy
use per square foot by 30% in 2030 relative to 2010 (U.S. Department of
Energy, 2015), while China includes the improvement of buildings' en-
ergy efficiency in its national energy consumption targets (NDRC,
2017).4 Importantly, heating systems have a relatively long average life-
time, so that space heating choices represent long-term investments
(see Rapson, 2014).5 Because property owners are “locked-in” a specific
technology, evidence contributing to the design of policies targeting en-
ergy efficiency investments is crucial.

Previous research has identified a number of market distortions as-
sociated with energy efficiency investments (see Gerarden et al.,
2017), and growing empirical evidence suggests that imperfect infor-
mation and attentional biases are significant barriers to energy effi-
ciency improvements (e.g. Allcott and Wozny, 2014; Jacobsen, 2015;
2 Our stated preferences MPL is motivated by the difficulty to harness revealed prefer-
ences in this setting, as observational data are constrained by supply-side restrictions such
as rent control regulations, and a randomized control trial is not practical due to the cost of
the interventionswe consider. Aswe discuss in detail below, we take a number of steps to
mitigate hypothetical bias and incentivize truthful preference revelation. Nevertheless,
our results on the acceptable level of rent increase should be interpreted with caution,
and our attention is mainly directed towards between- and within-subjects comparisons
quantifying the role of information provision.

3 Also widely applied, discrete choice experiments allow preference elicitation among
multi-attribute alternatives. In a companion paper (Lang et al., 2020), we employ a dis-
crete choice experimentwith a sample of home owners and test for the impact of informa-
tion on preferences for alternative heating replacement options. In rental buildings,
however, themulti-dimensional choice of a central heating appliance ismade by the land-
lord, typically without consulting tenants. When studying tenants' willingness to contrib-
ute to the appliance's energy efficiency, the MPL procedure offers a more realistic choice
setting.

4 Space heating represents 32% of final residential building energy consumption in
2010, the largest share across end-uses (additional large contributors are cooking andwa-
ter heating, see IPCC, 2014). The IEA (2011) further reports that 63% of buildings' potential
energy savings in 2050 come from the residential sector, with space heating representing
39% of residential buildings' potential energy savings.

5 A U.S. study by Seiders et al. (2007), for instance, estimates that gas boilers operate for
21 years on average, oil furnaces 15–20 years, and heat pumps 16 years. Most
homeowners wait until building components reach the end of their useful life before con-
sidering renovation or replacement (Jakob, 2007; Achtnicht and Madlener, 2014).
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Allcott and Knittel, 2019). In a landlord-tenant setting, Myers (2020)
provides empirical evidence that tenants are uninformed about energy
costs, and in turn that asymmetric information reduces energy effi-
ciency investments. In line with this, in this paper we assess the poten-
tial to influence tenants' valuations of energy efficiency with financial
information. Our experimental design delivers willingness to pay
(WTP) space evidence about how simple efficiency labels are perceived
by tenants, and quantifies the incremental impact of specific financial
information on their choices. Relative to existing studies, amajor contri-
bution of our work is to provide experimentally controlled evidence on
the role of information in a landlord-tenant split incentive context.

In particular, our experimental design identifies the impact of infor-
mation along two important dimensions. First, recent research high-
lights financial and energy literacy as barriers to energy efficiency
investments (see e.g. Brent and Ward, 2018), and emphasizes the im-
portance of financial information in fostering consumers' ability to
make rational and efficient choices (as opposed to physical units, see
Blasch et al., 2019). Building on these results, we study how illustrative
information about financial savings associated with reduced energy
consumption affects tenants' acceptance of rent increases. More specif-
ically, a set of experimental conditions informs tenants that choosing
option A+ over B (approximately 30% higher energy efficiency, see
Council of European Union, 2013) would reduce energy bills by CHF
40 per month (about USD 42). Within the conditions, we further vary
salience of financial savings, thereby adding to the results of Newell
and Siikamäki (2014) who study the context of owner-occupied prop-
erties. Moreover, because there is ample uncertainty about realizations
of future energy bills, which implies that risk averse tenants hold a
higher valuation for energy efficiency improvements, for another subset
of tenants we couple illustrative financial savings figures to information
about variability of energy bills over time.

Second, we test whether salience of CO2 tax payments incorporated
in energy bills has an impact on acceptable rent increases, leveraging
the existing CO2 tax on fossil heating fuels in Switzerland (CHF 84 or
USD 87 per ton of CO2 in 2017, see The Swiss Federal Council, 2012).
More specifically, we design a set of conditions where we vary the sa-
lience of financial savings and reduced CO2 expenditures related to
their choices, allowing us to examine consumers' responses to tax-
inclusive prices as compared to purely financial information. We
thereby contribute to a growing literature on the behavioral effect of sa-
lience of externality-correcting taxes (see e.g. Li et al., 2014; Houde and
Aldy, 2017; Lanz et al., 2018).

Our experimental survey is administered to an online panel of 406
Swiss tenants, the majority of which bears the energy cost of their
dwelling separately from monthly rents.6 Our results indicate that, in
the baseline, around 70% of tenants in our sample are willing to accept
a rent increase if their landlord replaces their existing heating appliance
with an energy efficient option as opposed to a standard one. Quantita-
tively, averageWTP for efficiency grading label A+ vs. B is CHF 37.51 per
month (about CHF 450 or USD 470 per year), roughly 3% of median
rents in Switzerland. Providing financial information about expected
energy bills associated with each option leads to an average endline
WTP estimate of CHF 64.87 per month (about CHF 780 or USD 810 per
year), which exceeds financial savings. In particular, informing tenants
about CHF 1 in expected energy savings translates into CHF 1.12 in pos-
sible rent increases on average, and increasing salience of the informa-
tion pushes this number to around CHF 1.62. This implies that a large
share of our sample holds motives beyond purely financial concerns.
By contrast, we find that information about past variability in energy
bills dampens acceptable rent increase, and information on CO2 tax
6 In Switzerland, tenants commonly pay heating costs for their dwelling separately from
their rents, often in the form of down payments. In our sample, only 1% of tenants state
that the energy cost is included in their rents, while 85% report paying it separately from
their rents. 13% of tenants do not know the billingmethod (note that this group'sWTP es-
timates are statistically indistinguishable from the remainder of the sample).



7 From the tenants' perspective, rents and energy costs are paid eachmonth, so the de-
cision problem is static. We therefore do not consider the role of time preferences. In our
experimental setting, we further clarify that selecting the standard appliance as a replace-
ment corresponds to usual maintenance of the property, so that choosing this option
would not affect rents.
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payments has no incremental impact on tenants' valuation of energy ef-
ficiency. Our results thus suggest a differentiation between financial and
pro-social preferences.

While average treatment effects are important, a policy inter-
est persists in the impact on the tails of the WTP distribution
(an ideal informational intervention incentivizes the lowest
quantiles to correct their expectations of ex-post benefits up-
wards). In order to document heterogeneity in how the treatment
effect of financial information varies across the distribution of val-
uations, we report results from a set of quantile regressions. Re-
sults show that, while values for mean and median treatment
effect estimates are very similar, the average treatment effect re-
flects heterogeneous changes along the entire WTP distribution.
Specifically, we document that the upward shift in WTP reflects
an increased frequency of high energy efficiency valuations in par-
ticular, with lower quantiles remaining unaffected. In other
words, providing tenants with information on expected energy
bills reductions results in a WTP distribution that is less (posi-
tively) skewed, i.e., with a larger proportion of high valuations.

Our results also complement a small number of studies on ten-
ants' preferences towards energy efficiency investments. Banfi
et al. (2008) and Phillips (2012) employ discrete choice experi-
ments to study tenants' preferences towards specific combina-
tions of energy efficiency investments in Switzerland and New
Zealand respectively, with mixed results. While Banfi et al.
(2008) find that Swiss tenants' valuation of energy efficiency im-
provements such as window replacement and installing a ventila-
tion system is generally higher than the corresponding
investment costs, Phillips (2012) suggests that willingness to ac-
cept rent increases in exchange for an energy efficiency improve-
ment of the heating system is economically insignificant. These
results show that improved comfort plays an important role in
tenants' choices, something we control for in our experimental
design, and confirm that tenants may be ill-informed about finan-
cial savings associated with their investments. Studying a sample
of university tenants in Ireland, Carroll et al. (2016) show that
WTP for energy efficiency is substantially higher at the lower
end of the energy efficiency distribution, but find no statistically
significant WTP for improvements in buildings with energy effi-
ciency grade B or above. Relative to Carroll et al. (2016), our con-
tribution is to consider a replacement decision, thereby isolating
the impact of energy efficiency on tenants' valuation of renting
services. We also build on Hoppe (2012) and Glumac et al.
(2013), who conduct in-depth (case study) analyses of specific
renovation projects in the Netherlands, showing that rent in-
creases are an important driver of ex-post acceptability. Our
work instead emphasizes the role of ex-ante information for ten-
ants' acceptance of rent increases. We show that obtaining and
providing realistic measures of energy savings prior to renovation
is an important step to foster the adoption of energy efficient
technologies in a split-incentive context (see Fowlie et al., 2018;
Burlig et al., 2017; Liang et al., 2018).

The paper proceeds as follows. In Section 2, we present a simple con-
ceptual framework that allows us to identify the impact of information
on WTP. Section 3 describes our experimental design, including MPL
procedures, and provides the details of alternative informational inter-
ventions. Section 4 presents our results. Concluding comments are pro-
vided in Section 5.

2. Conceptual framework

Our survey experiment focuses on owners' decisions to replace the
appliance supplying heat to the central heating system and, in that con-
text, on the choice between a standard and an energy efficient appli-
ance. Our main objectives are then to estimate (i) tenants' acceptance
of rent increases in exchange for increased efficiency of their central
3

heating system; and (ii) whether additional information about energy
savings and CO2 taxes affects tenants' WTP. In this section, we first lay
out a simple conceptual framework representing tenants' decisions,
which allows us to introduce some useful notation. Second, we describe
our empirical strategy to quantify the impact of information on ob-
served choices.

2.1. A model of tenants' decisions: Notation

As mentioned above, our identification strategy builds on
Allcott and Taubinsky (2015). We consider a set of tenants
indexed by i who are consulted for a choice between an efficient
heating system (E) and a standard heating system (S). The two al-
ternatives j ∈ (E,S) are associated with prices pj, and p = pE − pS
denotes relative prices. Both alternatives are financed by rents and
are thus expressed in monthly outlays.7 We refer to tenants'
utility directly in monetary equivalents in the form of tenants'
WTP (in rents), and define tenant i’s WTP for selecting j as wtpij.
Accordingly, we denote relative WTP as wtpi = wtpiE − wtpiS.
Notionally, a utility maximizing tenant would select E if and only
if wtpi > p, that is, the relative surplus from selecting the efficient
system is greater than the associated increase in rents.

Given this notation, the objective of this study is to identify wtpi. In
particular, as discussed extensively below, we use a MPL procedure to
identify the relative prices at which subjects switch from choosing
option E to option S. This is achieved by offering a sequence of t choices
between options E and S, where relative prices pt vary in the form of
increased monthly rents. Therefore, if tenant i prefers efficient option
E at price p1, but instead chooses the standard option S at price p2,
then the MPL task reveals that this particular tenant's relative valuation
wtpi lies within the interval [p1,p2].

Importantly, wtpi includes all perceived differences between effi-
cient (E) and standard (S) heating systems. In general, considering dif-
ferent heating systems involves expectations about potential cost
savings, non-monetary costs associated with installation, different
levels of comfort, differences in lifetime duration of appliances, or social
benefits associated with lower energy use, among many other things
(see Fowlie et al., 2015). As an attempt to fix subjects' heterogeneous
expectations and thereby control for these potential confounders, we
frame the experimental survey to focus exclusively on energy efficiency
gains as measured by a simple energy label that is encountered in the
marketplace.

The narrow focus on energy efficiency implies that wtpi will reflect
expected differences in energy consumption and associated financial
savings. In particular, energy consumption directly affects exposure to
variations in the price of heating fuels, so that risk aversion might act
as a relevant source of heterogeneity in WTP for energy efficiency. In
turn, a risk averse tenant may attribute a higher value to a given energy
efficiency improvement, as lower energy expenditures reduce exposure
to fuel price risk, so thatwtpi includes a component associated with risk
reduction. Similarly, heterogeneity inwtpi may be driven by differences
in environmental preferences. In section 3.2, we lay out howwemanip-
ulate individual perceptions of heating cost savings, risk considerations,
and CO2 emissions, by means of various informational interventions.

2.2. Identifying the effect of information

In order to quantify how financial and environmental information
affect choices, we first elicit wtpi with a baseline MPL choice task, and
then randomly assign tenants to one of several information treatments.



10 In order to focus exclusively on energy efficiency, we do not mention specific energy
technologies. Nevertheless, the standard option with label B corresponds to conventional
and comparatively cheap oil boilers, whereas the option labeled A+ corresponds to either
a heat pump appliance or, alternatively, a “package” combining a standard oil boiler
coupled with solar panels. Because the choice is framed as a replacement decision, one
of the two options would be installed in any case.
11 The specific textwe use is as follows: “Aside from the specific characteristics of the ap-
pliances, please assume that they meet your general requirements, perform equally well,
and are expected to have the same operating life of 15 years,” and “When making your
choices, please assume that the change of appliance will necessarily take place in 2017.
The selected heating appliancewould fully replace your current central heating appliance,
but the rest of your heating system, such as the radiators, would not need to be changed.”
Note that our experimental design does not allow us to test whether we have been suc-
cessful in disciplining households' expectations.
12 Multiple switching behavior leads to inconsistent valuations and thus complicates in-
ference,while preventing it imposes structure (strictmonotonicity and transitivity) on the
subject's responses that is not always justified (Anderson et al., 2007). However, while
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As we describe in more detail in the next section, these conditions
mainly focus on providing information about energy cost savings and
CO2 tax payments. Subsequently, we elicit wtpi with an endline MPL
choice task.

Formally, we denote tenant i’s baseline WTP as wtpi
0, and WTP after

being subject to one of the interventions as wtpi
1. We refer to the latter

as endline WTP. We exploit within- and between-subject variation in
wtpi

s, s ∈ {0,1} to identify the impact of information in WTP-space.
This is achieved with a set of linear regressions in which the outcome
variable is wtpi

s measured by respective MPL tasks8:

wtpsi ¼ α þ∑
k
βkTik þ ϵi ð1Þ

where Tik is a set of treatment indicators (i.e., one dummy variable for
each treatment condition) and ϵi is an error term. The vector of coeffi-
cients in βk represents average treatment effects, and provides direct
evidence on how information affects WTP.

Similarly, we study how alternative treatment interventions affect
the distribution of tenants' WTP. For this purpose, we employ a set of
quantile regressions. Formally, we estimate the (unconditional)
quantile function for quantile τ, denoted Qτ, with the following quantile
regression model:

Qτ wtpsi
� � ¼ ατ þ∑

k
βτ
kTik þ ϵτi ð2Þ

where Qτ(wtpi
s) is the τth quantile ofwtpi

s and the vector of coefficients
in βk

τ denotes quantile treatment effects. In other words, βk
τ provides ev-

idence on the effect of information on the τth quantile of the WTP
distribution.

3. Experimental design

In a nutshell, subjects go through the following sequence: (i) a base-
line MPL choice task, (ii) random assignment to one of six information
treatments plus a control group, and (iii) an endline MPL choice task.
In the following, we provide details of the MPL elicitation tasks and in-
formational interventions. We then provide some notes about how we
administer the experimental survey. A full set of screenshots of the ex-
perimental material is provided in Appendix A.

3.1. Multiple price list procedures

TheMPL exercise asks subjects to consider that the current appliance
supplying heat to their dwelling needs replacement, and invites them to
think about which option would be best suited for their household. We
also make them aware that the choice of heating appliance could influ-
ence their rents. The owner of the propertymay choose a “standard” re-
placement option, which is considered normal maintenance of the
property and would therefore not affect monthly rents. Alternatively,
the owner may invest in a more energy efficient central heating appli-
ance, and may therefore increase rents to cover higher upfront invest-
ment costs.9

The choice focuses explicitly on replacing the appliance that supplies
heat to the dwelling through the heating system. The two options con-
sidered by the owner only differ by a standard energy efficiency label of
8 Note that MPL tasks only provide bounds on wtpi
s, as measured by the price intervals

specified in the sequence of t MPL choices. An alternative to linear regression using the
mid-point of the interval is to apply an interval data model (e.g. Cameron, 1988). With
our data, however, we find that OLS and interval data models yield very similar treatment
effects, and therefore stick with OLS specifications.

9 Thedistribution of efficiency grades among tenants' ownheating equipmentmight in-
fluence the choice of acceptable rent increase. However, the impact of subjects' initial en-
dowment on choices is not the focus of this study (to the extent that there are no concerns
with sampling, see section 3.3). Much rather, we direct our attention to the role of infor-
mation in tenants' decision-making by exploiting between- and within-subjects
comparisons.
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the formmandated by the EuropeanUnion, ranging fromA++ (most ef-
ficient) to G (least efficient). To keep it simple, we attribute label A+ to
the efficient appliance and label B to the standard appliance, which cor-
responds to an approximate 30% improvement in energy efficiency
(Council of European Union, 2013).10 The description of the choice
makes clear that both appliances perform equally well, meet general re-
quirements, and are expected to have the same operating life of
15 years. We also emphasize that the installation of the new appliance
would necessarily take place in the year of the survey (to mitigate
discounting issues), and that other elements of the heating system
(such as radiators) would not be affected. As mentioned previously,
this relatively narrow focus allows us to abstract from comfort consider-
ations associatedwith energy efficiency improvements, so thatWTP es-
timates exclusively relate to expected benefits associated with energy
efficiency.11

As we focus on a single dimension of space heating (the effi-
ciency of the appliance that supplies heat), standard MPL elicita-
tion procedure is particularly well suited. Moreover, MPL choice
tasks are easy to explain to respondents, and allow elicitation of
robust and relatively precise valuations (see Andersen et al.,
2006; Anderson et al., 2007). In order to mitigate possible biases
associated with the MPL elicitation format, and foster incentives
for truthful preference revelation in a stated preference context,
we take the following steps. First, in order to eliminate the risk
of subjects feeling inclined to pick a response in the middle of
the MPL task (framing effect), we present the choice tasks se-
quentially, i.e., one MPL choice task per screen. Subjects therefore
do not know, a priori, the upper bound used in the experimental
survey. Second, to prevent multiple switching sometimes ob-
served in MPLs, the sequence of choices stops whenever the re-
spondent selects the standard appliance.12 Third, to make sure
that respondents fully understand the MPL task, we provide
them with an example before they start each sequence. However,
we do not display a specific price tag to avoid anchoring effects.

The last set of steps is more directly geared towards the hypo-
thetical nature of the choice task.13 On the one hand, we use a
number of scripts in line with the literature on truthful preference
revelation (e.g. Vossler et al., 2012; Newell and Siikamäki, 2014).
More specifically, previous work on the topic has shown that a
crucial element involves perceived consequentiality of stated
choices. We therefore inform subjects that their answers will be
multiple switching behavior can be at least partly explained by subject's indifference be-
tween options (and therefore by weakly rather than strictly convex preferences),
enforcing a single switching point has been shown to have no systematic effect on results
(Andersen et al., 2006).
13 We note that MPL choice tasks have similarities with two widely used stated prefer-
ences formats, namely dichotomous choice and payment card contingent valuation, al-
though with costs presented sequentially. It follows from the literature (e.g. see
Johnston et al., 2017) that the first MPL choice is incentive compatible, whereas subse-
quent choices are not. Another important result from the stated preference literature is
that iterative bidding can potentially lead respondents to anchor their response to their
first choice (see Bateman et al., 2001). Because we start with a price of zero, our approach
would therefore tend to underestimate tenants' WTP.



Fig. 1. Baseline multiple price list choice task.

Table 1
Multiple price list payment ladder of rent increases.

Choice
task

Rent increase standard heating
appliance

Rent increase energy efficient
heating appliance

No. 1 0 CHF 0 CHF
No. 2 0 CHF 10 CHF
No. 3 0 CHF 20 CHF
No. 4 0 CHF 30 CHF
No. 5 0 CHF 40 CHF
No. 6 0 CHF 50 CHF
No. 7 0 CHF 75 CHF
No. 8 0 CHF 100 CHF
No. 9 0 CHF 150 CHF
No. 10 0 CHF 200 CHF

15 Nonetheless, the empirical analysis relies on subjects perceiving the provided infor-
mation as credible and trustworthy. Given the ambiguousfindings in the literature regard-
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used exclusively by academic research, and explain that it is in
their best interest to answer the questions truthfully. On the
other hand, following important insights from the stated prefer-
ence literature (see Johnston et al., 2017), we use a number of
budget constraint reminders.14 The full text underlying MPL
choices is reported in Appendix A, Figs. A1 to A5.

Turning to theMPL choice task itself, shown in Fig. 1, we ask subjects
to consider a binary choice between a standard and an efficient appli-
ance. At the beginning of the MPL task neither of the two alternatives
is associated with a rent increase. Since both options have the same
cost (zero) but one is more efficient, wewould expect tenants to choose
the efficient alternative. After that, the rent associatedwith themore ef-
ficient option increases gradually, with steps along the ladder shown in
Table 1. Note that the price levels selected were piloted to ensure that
they yield meaningful switch-points for respondents.

3.2. Informational interventions

The baselineMPL sequence ends either when respondents select the
standard appliance or when they reach the maximum price level speci-
fied. Respondents are then randomlyallocated tooneof sevenconditions,
summarized in Table 2. Each condition consists of two consecutive infor-
mation screens, all ofwhich closelymatch each other in design, structure,
complexity and length. Therefore, only the actual content of the screen
should affect theMPL decision (see Figs. A10 to A14).

Following Allcott and Taubinsky (2015) and Allcott and Knittel
(2019), we take a number of steps to ensure that information is
effectively conveyed to tenants. First, information is displayed
both verbally and visually (in the form of a simple figure). Second,
to incentivize attention, we announce upfront that each informa-
tion screen will be followed by a one-question quiz (a simple
question about the core information displayed on the screen). Re-
spondents are required to answer the quiz question in order to
move forward in the experimental survey (if they do not answer
correctly, the correct answer is displayed). In our sample, 76% of
respondents answered both quiz questions correctly on first at-
tempt, and 89% gave at least one correct answer.

After being exposed to the two information screens and completing
the quiz questions, subjects receive instructions for the second
(endline)MPL task. As we discuss below, in some treatments the design
of theMPL is modified to reinforce salience of the information provided.
14 We include two different budget reminders: “Some of the following questionswill in-
volve costs to your own household; please give careful consideration to how these costs
would affect your financial budget,” and “In making your choices, please remember that
any money spent on your heating will not be available for other expenses by your house-
hold. The only right answer is what you would really choose.”
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Thus, after being exposed to both information screens, respondents ei-
ther repeat the same MPL task as in the baseline, or a slightly modified
version of it. In the following subsections, we discuss our set of treat-
ment conditions in more detail.

3.2.1. Control group (TiA)
Treatment groupA represents the control intervention. It is designed

to provide “placebo information” that should not affect the demand for
efficient heating appliances, and thus tenants' acceptance of rent in-
creases. Concretely, in this condition tenants are given information
about the age of the Swiss building stock (information screen Neutral
I, Fig. A10) and the different energy sources used to heat buildings in
Switzerland (information screen Neutral II, Fig. A11). After the two in-
formation screens (and the associated quiz questions), respondents re-
peat the MPL choice task presented in the baseline.

3.2.2. Information about heating costs (TiB, TiC, TiD)
Treatments B and C both provide one information screen about aver-

age monthly heating costs associated with each option (information
screen Heating cost, shown in Fig. A12), and then the neutral informa-
tion screen on the age of the Swiss building stock (information screen
Neutral I, Fig. A10). The information about heating costs aims at illustrat-
ing the importance of specific financial information for tenants'
choices.15 It is based on an average expenditure of CHF 170 per month
ing returns from energy efficiency investments (see e.g. Fowlie et al., 2018; Lang and Lanz,
2020), it is conceivable that some subjects doubt the magnitude of the provided ex-post
savings. This would render our informational interventions ineffective in correcting im-
perfect information bias (the intervention would, however, still raise subjects' attention
to the matter). As a result, we potentially underestimate the effect of (more credible) in-
formation on tenants' WTP.



Table 2
Overview of informational treatment interventions.

Treatment indicator Treatment group name 1st information screen 2nd information screen Endline choice task

TiA Control Neutral I Neutral II Rent increase (baseline)
TiB Heating cost Heating cost Neutral I Rent increase (baseline)
TiC Heating cost salient Heating cost Neutral I Rent increase + Heating cost
TiD Heating cost variability Heating cost Heating cost variability Rent increase + Heating cost
TiE CO2 tax Heating cost CO2 tax Rent increase (baseline)
TiF CO2 tax salient

(A+ lower tax) Heating cost CO2 tax Rent increase + Heating cost + CO2 tax (A+ lower tax)
TiG CO2 tax salient

(A+ no tax) Heating cost CO2 tax Rent increase + Heating cost + CO2 tax (A+ no tax)

Fig. 2. Endline multiple price list choice task with heating costs.

17 We frame the information as a risk that energy bills may not decline as much as ex-
pected, mainly because growing evidence suggests engineering projections tend to be
overoptimistic (e.g. Fowlie et al., 2015).
18 More precisely, the Swiss carbon tax is imposed on all fossil heating and process fuels
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(about USD 178) for a standard appliance and CHF 130 per month
(about USD 136) for the energy efficient alternative. As a result,financial
savings associated with the efficient alternative represent about 30%,
which is consistent with the energy efficiency labels discussed.16

Treatments B and C differ in how the endlineMPL task is designed. In
particular, tenants in treatment B complete the MPL presented in the
baseline, just as those in the control group. Thus endline WTP from
treatment B allows us to measure the effect of our information screen
about heating costs on tenants' WTP. Conditional on respondents not
having been fully aware of financial savings associated with energy effi-
ciency, we expect treatment B to increase endline WTP as compared to
baseline WTP. We label this treatment “Heating cost.”

By contrast, tenants in treatment C face an endline MPL task
which explicitly includes the estimate of heating costs associated
with each option. This modified MPL task is shown in Fig. 2.
Reminding tenants about heating costs during MPL choices in-
creases salience of financial implications of energy efficiency, and
should therefore reinforce the informational intervention. Treat-
ment C, labeled “Heating cost salient,” therefore provides further ev-
idence about the importance of heating cost information for the
acceptability of rent increases in exchange for energy efficiency im-
provements. This format is close to U.S. energy labels for water
heating appliances discussed in Newell and Siikamäki (2014), and
if salience matters endline WTP is expected to be higher in treat-
ment C than in treatment B (TiB<TiC).

In treatment D, respondents first get to see the information
screen Heating cost, and in the second screen we provide informa-
tion about heating cost variability (information screen Heating
16 Naturally, energy bills are expected to vary across households and over time. The spe-
cific numbers we use mainly support our objective of quantifying how information on fi-
nancial savings affects tenants' decisions. We come back to the issue of cost variability
when we discuss treatment D below.
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cost variability, Fig. A13). This second screen illustrates how
heating costs may vary over time for reasons unrelated to technol-
ogy choice, and we therefore label treatment D as “Heating cost
variability.” This sequence of information screens, while maintain-
ing the cost advantage of the energy efficient option, provides his-
torical evidence that heating cost savings are in fact uncertain. We
explain this to subjects by means of past energy costs associated
with an oil based heating appliance (a comparatively inexpensive
heating source with visible price volatility).17 After the second in-
formation screen, respondents complete a second MPL task in
which energy cost differentials are also reported (Fig. 2). Compar-
ing treatments D and C provides evidence about the incremental
effect of information on energy cost variability, and we expect
that this treatment should generally decrease attractiveness of
the more efficient option (TiC>TiD).

3.2.3. Information about carbon tax payments (TiE, TiF, TiG)
Treatments E, F and G all focus on environmental impacts of energy

efficiency choices, which we achieve by providing information about
the carbon tax levied on heating fuels in Switzerland.18 Subjects in
these treatments first face the information screen Heating cost, and the
second screen provides information about the CO2 tax in Switzerland
and its implications on fossil-based heating costs (information screen
(heating oil, natural gas, coal, petroleum coke, etc., see The The Swiss Federal Council,
2012). At the time of the survey, the tax amounts to CHF 84 (about USD 87) per ton of
CO2, and carbon tax payments are indicated on fossil heating fuels invoices (in addition
to the VAT amount). Importantly, the tax is set to increase over time, so that the cost asso-
ciated with fossil-based central heating appliances can be expected to increase as well
(The Swiss Federal Council, 2016).



Fig. 3. Endline multiple price list choice task with heating costs and CO2 tax (A+ lower tax).

Fig. 4. Endline multiple price list choice task with heating costs and CO2 tax (A+ no tax).

19 The e-mail invitation is neutral and reads as follows: “Dear Sir orMadam,we have the
pleasure to invite you to participate in a new Intervista survey. With a click to the link be-
low you can access the survey directly. If you are part of the target group and complete the
survey integrally, you will receive 60 bonus points. Answering the survey will take about
30 min of your time. We wish you a lot of fun answering this survey! Kind regards, your
Intervista team.” The response rate is approximately one third.
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CO2 tax is shown in Fig. A14). Note that in Switzerland, the tax is paid
when heating oil is delivered, so that most tenants receive no details
about CO2 tax payments when they pay their heating bills.

The difference between treatments E, F and G is again driven by
whether and how the CO2 tax information is included in the MPL task.
In treatment E, we repeat the baseline MPL design reported in Fig. 1,
so that comparing treatments B and E provides evidence aboutwhether
the CO2 information screen affectsWTP. If environmentalmotives affect
choices, one would expect WTP in treatment E to be higher than in
treatment B (TiE>TiD). However, if respondents oppose government in-
terventions in the form of taxes, they may react negatively to this infor-
mation (Perino et al., 2014; Lanz et al., 2018).

In treatments F andG, respondents see the same information screens
Heating cost and CO2 tax and, in addition, the endline MPL task inte-
grates financial information about both energy expenditures and CO2

tax payments. In treatment F we consider a situation in which the
more efficient option still uses oil (e.g. an oil boiler coupled with solar
panels), so that CO2 tax payments are positive for both options (they
are of course proportionally lower for the efficient appliance). An exam-
ple of the ensuingMPL task is shown in Fig. 3. In treatmentG,we instead
consider an efficient option with no CO2 tax payments, signaling that it
implies no (direct) CO2 emissions. This alternative corresponds, for ex-
ample, to a heat pump appliance. The ensuing MPL task is displayed in
Fig. 4. Because the efficient option in treatment G is free of CO2
7

emissions, WTP of respondents with pro-environmental motives is ex-
pected to be higher than in treatments F (TiF>TiG).

3.3. Implementation

Our survey experiment is fielded as an online survey scripted with
Qualtrics and administered in April and May 2017 as part of a wider
study on energy behavior in Switzerland (Weber et al., 2017). Survey
participants are drawn from an online subject pool managed by the
private marketing company Intervista, which holds over 90,000 self-
subscribers. As per other projects managed by the company, partici-
pants are invited via email and they are compensated for their time
with vouchers (the equivalent of CHF 6 for completion of the present
survey).19 Among a sample of 5015 participants to the study, a subsam-
ple of 406 tenants is randomly selected and completes our survey.

Relying on a panel of self-subscribers implies that our sample is not
random.However, in terms of observable characteristics of participating
tenants (see Table B1 of Appendix B), our sample is in line with figures



Fig. 5. Distribution of baseline WTP (wtpi
0).

Table 3
Descriptive results of WTP across baseline/endline choices and treatments.

Treatment N Mean Std.-dev.

Baseline choices (wtpi
0) 406 37.51 42.29

Endline choices (wtpi
1):

Control (TiA) 58 38.71 43.55
Heating cost (TiB) 63 44.96 48.99
Heating cost salient (TiC) 57 64.87 51.74
Heating cost variability (TiD) 61 53.32 41.59
CO2 tax (TiE) 57 43.95 38.72
CO2 tax salient (TiF, A+ lower tax) 52 60.14 48.92
CO2 tax salient (TiG, A+ no tax) 58 58.15 42.54

Notes: All WTP estimates are measured in in CHF per month (2017 exchange rate: CHF
1 = USD 1.04).
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from the Federal Statistical Office on the Swiss population for gender
(53% women in our sample compared to 50% in Switzerland, FSO,
2017), high-education groups (47% of our sample completed tertiary
education against 43% in the general population, FSO, 2019a), average
age (43 years in our sample compared to 42 years in Switzerland, FSO,
2018a), income (CHF 6000–8999 compared to CHF 7566 in
Switzerland, FSO, 2018b), and dwelling size (92m2 compared to 99m2

in Switzerland, FSO, 2019b). The proportion of households living inmul-
tifamily houses and using oil as a heating fuel are also close to popula-
tion figures (respectively 84% vs. 77%, FSO, 2019b, and 37% vs. 39%,
FSO, 2019b).20 In Table B2, Appendix B, we further summarize random-
ized treatment assignment across conditions. The average number of
participant per condition is 58, and differences across subsamples are
due to the fact that a small number of tenants dropped out of the exper-
imental survey. Note that we find some small differences in baseline
WTP across treatment groups, althoughWald tests indicate that the dif-
ferences are statistically insignificant.21

4. Experimental results

This section reports the main results from the survey experiment.
We first provide evidence on tenants' WTP for efficient heating appli-
ances based on baseline MPL choices. Second, we exploit within- and
between-subjects variations to identify the impact of information
about energy costs and CO2 tax payments on subjects' WTP. Third, we
employ a set of quantile regressions to discuss the effect of information
on the distribution of tenants' WTP.

4.1. Tenants' WTP estimates from baseline choices

Fig. 5 shows the distribution of baselineWTP estimates for our sam-
ple of 406 tenants, as measured by the mid-point intervals reported in
Table 1.22 Average WTP associated with a central heating appliance of
grade A+ rather than B iswtpi

0=CHF 37.51 permonth. This corresponds
to 3.07% of net median rents in Switzerland and 2.76% of net average
rents.23 Since in the baseline MPL task tenants have not received infor-
mation about heating bills reductions and rely exclusively on labels (as
they would in the marketplace), our estimate of wtpi

0 includes both ex-
pectations about reductions in energy bills aswell as other expected im-
pacts (such as environmental benefits). We come back to this below.
20 The secondmost prevalent heating source in our sample aswell as in the general pop-
ulation is natural gas (with 19% vs. 21% respectively, FSO, 2019b). Our sample also covers
households heating with district heat (7%), electricity (7%), wood (6%), and heat pump
(5%). 17% of tenants do not know the source.
21 In particular, we fail to reject the hypothesis that TiA=TiC, the largest difference in
baseline WTP across groups, with a p-value of 0.2.
22 To be conservative, WTP for the highest value on the list is set at its lower bound,
which is CHF 200.
23 In 2016, monthly median rent in Switzerland amounted to CHF 1322, while average
rents were CHF 1220 (FSO, 2018).
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Baseline MPL results also show that around 15% of respondents se-
lect the standard heating appliance in the first choice (i.e., no increase
in rents). In other words, these tenants choose the inefficient appliance
even though the more efficient option is provided at no additional cost.
Another 12.8% of respondents switch from the more efficient option to
the standard one in the second MPL question.24 One interpretation is
that these tenants value energy efficiency in principle, but refuse to
pay (much) for it in the form of an increase in rents.25 The remaining
72% of our sample accept an increase in rents for improved energy effi-
ciency. Bothmedian andmodeWTP correspond to the fourth step in the
MPL ladder, translating to aWTP of CHF 25 permonth for the energy ef-
ficient option relative to the standard one.
4.2. The impact of information on tenants' WTP

Table 3 tabulates average WTP estimates across baseline MPL
choices (before treatment, wtpi

0) and endline MPL choices (after treat-
ment, wtpi

1). For endline MPL choices, we break down average WTP
across treatment conditions. This provides both within- and between-
tenant information about the impact of information on WTP.

As averageWTP from baseline MPL choices is discussed above, here
we focus on endline choices for each treatment group. Startingwith the
control intervention (TiA), as expected we find a verymodest difference
compared to average baselineWTP. Individual-level distribution ofWTP
changes (ΔWTP=wtpi

1 − wtpi
0), reported in Fig. 6 panel (a), further

shows that almost 80% of respondents switched at the same MPL pay-
ment level, while only a small number increased WTP (for one respon-
dent, WTP declined from around CHF 90 per month to zero). This is an
indication that the placebo information screens worked as intended,
as they have very little effect on WTP for energy efficiency. We will
get back to this below.

Turning to the set of informational interventions TiB to TiG, we find
clear evidence that all of them lead to an increase in the average valua-
tion of energy efficiency. The largest increase is observed for treatments
that provide information about financial implications of both options
and also make the impact on energy bills salient in the endline MPL
task (i.e. TiC, TiD, TiF and TiG). By contrast, in treatments that provide ex-
pected financial savings through an information screen but not in the
endline MPL task (TiB and TiE), the change in average WTP is smaller.
This is confirmed by looking at individual changes inWTP (Fig. 6, panels
b-f),26 as we find that treatments TiB and TiE feature the largest propor-
tion of respondents with no change in WTP.
24 By construction, these respondents are attributed a WTP of wtpi
0= CHF 5 per month,

or CHF 60 per year.
25 An alternative interpretation is that tenants value energy efficiency but simply do not
trust the accuracy of the official energy efficiency labels. See also footnote 3.2.2.
26 Note that we find almost no difference between the distributions of treatment groups
F andG, and therefore report observations for these two treatments together in panel (f) of
Figure 6. For completeness, for group F endlineWTP is CHF 60.14 on average, CHF 58.15 for
group G, and the median for both groups is CHF 45.



Fig. 6. Distributions of the change in acceptable rent increases (ΔWTP=wtpi
1 − wtpi

0).
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Inference on these results is reported in Table 4. In column 1, we re-
port OLS regression results for eq. (1), which models baseline and
endline individual WTP values (wtpi

0 and wtpi
1, respectively) as a func-

tion of treatment dummies and a constant term (the latter captures av-
erage baseline WTP). We therefore have two observations per
respondent, and cluster standard-errors at the respondent level. Col-
umn 2 reports OLS results for the change in individual WTP, so that
the dependent variable is ΔWTPi = wtpi

1 − wtpi
0. Finally, column 3 re-

ports OLS results for a model of endline WTP (wtpi
1) as a function of

treatment dummies, controlling for baseline WTP (wtpi
0). Note that re-

gressions in columns 2 and 3 only feature one observation per subject,
and inference for these models is based on heteroskedasticity-robust
standard errors.

Estimation results in column 1 confirm that salience of financial
information significantly affect the valuation of energy efficiency.
More specifically, treatments B and E that do not include financial
information in the MPL task show comparatively small treatment
9

effects. For these conditions, the difference in WTP between base-
line and endline choices is around CHF 7 and not statistically signif-
icantly different from zero. By contrast, when energy costs are
displayed in endline MPL tasks, information has a positive and
highly statistically significant impact on WTP. Treatment C, which
informs tenants about financial savings and introduces this infor-
mation in the MPL task, shows an increase of WTP of about CHF
27 per month, a 73% increase compared to baseline WTP. This result
parallels earlier findings on the role of financial information for
choices reported by Newell and Siikamäki (2014) and Allcott and
Taubinsky (2015). Moreover, because financial savings information
provided to respondents is set to CHF 40 per month, whereas
endline WTP in treatment C is higher at CHF 64.87 per month on av-
erage (CHF 780 per year, see also Table 3), financial considerations
of energy efficiency only partly determine tenants' WTP.

Results for treatment D shows that information about energy cost
variability dampens the impact of information on financial savings.



Table 4
Average treatment effect of information on tenants' WTP.

(1) (2) (3)

WTP (panel) Δ WTP Endline WTP

wtpi
s wtpi

1 − wtpi
0 wtpi

1

Control (TiA) 1.20 – –
(5.40)

Heating cost (TiB) 7.45 −0.53 1.19
(5.89) (4.93) (5.03)

Heating cost salient (TiC) 27.36 ∗∗∗ 15.34 ∗∗ 18.08 ∗∗∗

(6.62) (6.54) (6.28)
Heating cost variability (TiD) 15.81 ∗∗∗ 9.94 ∗ 11.12 ∗∗

(5.22) (5.44) (5.14)
CO2 tax (TiE) 6.44 −1.63 0.11

(4.98) (5.09) (4.65)
CO2 tax salient (A+ lower tax, TiF) 22.64 ∗∗∗ 14.09 ∗∗ 15.95 ∗∗∗

(6.47) (6.21) (5.85)
CO2 tax salient (A+ no tax, TiG) 20.64 ∗∗∗ 14.01 ∗∗ 15.38 ∗∗∗

(5.58) (5.84) (5.64)
Baseline WTP (wtpi

0) – – 0.75 ∗∗∗

(0.06)
Constant 37.51 ∗∗∗ 7.16 ∗∗ 15.14 ∗∗∗

(2.11) (3.23) (3.41)
Observations 812 406 406
Adjusted R2 0.04 0.03 0.50

Notes: Column (1) reports OLS estimates for a model with two observations per subject
(baseline WTP wtpi

0 and endline WTP wtpi
1). Standard errors are clustered at the respon-

dent-level and reported in parentheses. Column (2) reports OLS estimates for a model of
ΔWTPi = wtpi

1 − wtpi
0. Column (3) reports OLS results for a model of endline WTP

wtpi
1. For models reported in columns (2) and (3), we report heteroskedasticity-robust

standard errors in parentheses. ∗, ∗∗ and ∗∗∗ denote statistical significance at 10%, 5% and
1% levels respectively.
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Uncertainty about future energy savings thus reduces WTP.27 We also
find little evidence that additional information on CO2 tax payments af-
fects decisions by tenants, and in turnWTP. Specifically, TiB and TiE pro-
vide very similar average treatment effect estimates (both treatments
do not include financial savings in the MPL task), and treatment effects
for TiF and TiG are close in magnitude to TiC.28 Given our previous inter-
pretation that tenants hold more than financial motives when choosing
energy efficient appliances, insensitivity to CO2 tax informationmay re-
flect a negative perception of environmental taxes, as already discussed
in Perino et al. (2014) and Lanz et al. (2018).

Alternativemodels reported in columns 2 and 3 show similar results,
with a few exceptions. First, OLS regression onΔWTP (column 2) shows
thatwithin treatment changes inWTPare aroundCHF 15 for treatments
C, F, and G. This number is lower as compared to column 1 because
within-subject change in WTP for treatment group A (as represented
by the constant in column 2) amounts to CHF 7.16. This is due to the
fact that average baseline WTP differs slightly across treatment groups
(see Table B2), and focusing on within-subject WTP estimation allows
us to control for this discrepancy.29 Second, OLS regression on endline
WTP controlling for baselineWTP (column 3) shows that the coefficient
for baseline WTP (wtpi

0) is statistically significant, positive, and smaller
than one as onewould expect. This illustrates the fact that baselineWTP
plays a large though not the sole role in determining endlineWTP. Coef-
ficient estimates for treatments B and E again provide sharp evidence
that simply providing tenants with information on heating cost savings
and CO2 tax payments prior to investment decisions has a limited
27 Interestingly, this information screen has the lowest rate of correct answers to the quiz
question (63.93%, N= 61), suggesting that this information is also more difficult to com-
prehend for respondents.
28 Wald tests fail to reject equality of coefficients for TiB and TiE (p-value= 0.84), and the
same is true for the coefficients of TiC, TiF and TiG (p-value = 0.87 for TiC=TiF; p-
value = 0.99 for TiF=TiG; p-value = 0.86 for TiC=TiG).
29 Wald tests for column2 again fail to reject equality for the coefficients of TiB and TiE (p-
value = 0.90), as well as for the coefficients of TiC, TiF and TiG (p-value = 0.62 for TiC=TiF;
p-value = 0.82 for TiF=TiG; p-value = 0.45 for TiC=TiG).
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impact onWTP, highlighting the importance of making information sa-
lient for decisions.
4.3. Heterogeneous treatment effects: Quantile regressions

In this sectionwe study the treatment effect of information across all
deciles of the WTP distribution (eq. 2). In order to isolate the marginal
impact of information onWTP,we code our treatment dummies accord-
ing to their information content: (i)Heating cost screen equals one if the
treatment includes the information screen Heating cost (i.e., all treat-
ments except TiA); (ii) Cost MPL task equals one if the endline MPL
task includes heating costs (i.e. TiC, TiD, TiF, and TiG); (iii) Cost variability
screen equals one if the treatment includes the information screen
Heating cost variability (i.e. TiD); (iv) CO2 tax screen equals one if the
treatment includes the CO2 tax screen (i.e. TiE, TiF, and TiG); and
(v) CO2 tax MPL task equals one if the endline MPL task includes CO2

tax payments (i.e. TiF and TiG).30 This allows us to decompose treatment
effects into specific informational components, and thereby identify key
drivers of WTP changes.

Estimation results are reported in Table 5. For comparison purposes,
column 1 reports OLS estimates of average treatment effects for our
dummy-coded specification. Columns 2–10 then report regression re-
sults for each decile of the WTP distribution. The dependent variable is
individual WTP measured in baseline and endline MPL tasks (wtpi

0,
wtpi

1, see Table 4, column 1), which allows us to exploit both within-
and between-subject variations. Because we observe two outcomes
for each tenant, we cluster standard errors at the subject level.

OLS results in column 1 confirm that the key element of our informa-
tional intervention is salience of heating cost differentials between effi-
cient and standard appliances (Cost MPL task). Quantitatively, we find
that this feature alone increases tenants' WTP by CHF 19.91 per month
on average. This corresponds to a 53% increase compared to baseline es-
timates. Importantly, Heating cost screen also has a positive impact on
WTP, although the average treatment effect is smaller (around CHF
7) and not statistically significantly different from zero.

Quantile regression results for individual deciles reveal that the av-
erage treatment effect associated with salience of financial savings
(Cost MPL task) is driven by heterogeneous effects along the entire
WTP distribution. In particular, results reported in columns 2 and 3
show that treatment interventions are ineffective in shifting the lower
tail of the WTP distribution. This part of the distribution does not re-
spond to information. Moreover, we find statistically significant treat-
ment effects in five out of nine decile regressions. The third, fourth
and fifth decile (columns 4, 5 and 6) adjust WTP with reference to the
provided information about financial cost savings. The treatment effect
of financial information declines across these deciles, and implies that
endline WTP for these respondents bunches around CHF 45. This is
very close to expected financial cost savings highlighted in the experi-
mental intervention (these respondents select the energy efficient op-
tion for a level of CHF 40, and the standard option at CHF 50). Finally,
the upper tail increases WTP substantially.31

In a nutshell, salient information on financial savings leads to an up-
ward shift inWTPof themiddle andupper part of thedistribution,with-
out an accompanying shift of the lowest quantiles. These conclusions
are further illustrated in Fig. 7, which plots the distribution of baseline
WTP and endline WTP for subjects exposed to treatment component
30 Asmentioned in footnote 12, results for treatment groups F andG are very similar, and
we therefore lump these together without affecting our results.
31 Quantile coefficients provide information about effects on distributions, not individ-
uals. In 8, we document correlations between observable tenant characteristics and
WTP, and also seek to identify heterogeneous treatment effects using a set of interaction
terms. OLS regression results show that interaction terms have the expected signs, but
are statistically insignificant except for the effect of having a university degree, which
has a positive impact on baselineWTP but influences the treatment effect negatively. Nev-
ertheless, these results suggest that heterogeneity in the impact of information is mostly
driven by unobserved characteristics.



Table 5
Quantile treatment effect of information on tenants' WTP.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

WTP
(panel)

WTP (panel) WTP (panel) WTP (panel) WTP (panel) WTP (panel) WTP (panel) WTP (panel) WTP (panel) WTP (panel)

wtpi
s (10th

quantile)
(20th
quantile)

(30th
quantile)

(40th
quantile)

(50th
quantile)

(60th
quantile)

(70th
quantile)

(80th
quantile)

(90th
quantile)

Control 1.20 0 0 0 −10 ∗∗∗ 0 0 −10 0 37.50 ∗∗∗

(5.34) (3.02) (4.19) (6.60) (2.98) (2.61) (3.14) (7.96) (15.91) (11.86)
Heating cost screen 7.45 5 10 0 0 0 0 17.50 ∗∗ 0 37.50 ∗∗

(5.89) (4.92) (6.77) (7.09) (2.62) (2.59) (3.19) (7.58) (4.49) (16.89)
Cost MPL task 19.91 ∗∗ 0 10 30 ∗∗∗ 20 ∗∗∗ 20 ∗∗∗ 27.50 ∗∗ 0 62.50 ∗∗∗ 0

(9.19) (7.90) (28.37) (8.84) (4.74) (4.66) (10.91) (10.79) (6.15) (16.38)
Cost variability screen −11.55 0 0 −10 −10 ∗∗ 0 0 0 −37.50 ∗∗∗ 0

(8.65) (8.79) (28.44) (8.85) (4.97) (6.16) (11.77) (10.62) (8.79) (8.03)
CO2 tax screen −1.01 0 0 10 10 ∗∗ 10 ∗∗ 10 ∗ 0 0 −37.50 ∗∗

(8.00) (7.08) (11.38) (19.04) (4.58) (4.52) (5.28) (7.59) (6.48) (18.94)
CO2 tax MPL task −4.77 10 0 −20 −10 −10 −10 0 −37.50 ∗∗∗ 37.50 ∗

(11.37) (14.38) (31.03) (21.51) (6.88) (6.79) (12.19) (12.54) (9.07) (22.56)
Constant 37.51 ∗∗∗ 0 5 ∗∗∗ 15 ∗∗∗ 25 ∗∗∗ 25 ∗∗∗ 35 ∗∗∗ 45 ∗∗∗ 62.50 ∗∗∗ 87.50 ∗∗∗

(2.11) (1.12) (1.44) (4.18) (1.27) (1.25) (1.30) (6.66) (2.45) (10.44)
Observations 812 812 812 812 812 812 812 812 812 812
(Pseudo) R2 0.04 0.01 0.05 0.05 0.05 0.05 0.05 0.04 0.03 0.03

Notes: Dependent variable is baseline WTP wtpi
0 and endline WTP wtpi

1. Column 1 reports OLS estimates. Column 2–10 report regression results for each decile of the WTP distribution.
Standard errors are clustered at the respondent-level and reported in parentheses. ∗, ∗∗ and ∗∗∗ denote statistical significance at 10%, 5% and 1% levels respectively.
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Cost MPL task. The graph confirms that the treatment leads to a large
majority of tenants adjusting theirWTP in response to the CHF 40 infor-
mation provided. It also shows that part of the distribution remains in
place.

Taken together, our results suggest that financial information af-
fects WTP for a large majority of our sample, and that the estimated
average treatment effect is not driven by the tails of the distribution.
Moreover, the treatment effect on median WTP is very close to the
treatment effect on average WTP. However, providing information
does not push the full distribution of tenants above the illustrative
CHF 40 threshold, possibly on account of individual social and envi-
ronmental motives. Finally, we note that the lack of average treatment
effect for other interventions appears across deciles, with no clear-cut
impact.

5. Discussion and conclusion

In this paper, we have applied a MPL procedure on a sample of 406
Swiss tenants in order to estimate their valuation of improved energy
efficiency of their space heating system. We find that tenants' WTP for
an efficiency upgrade from B to A+ is statistically and economically sig-
nificant, and that information about financial implications plays a cru-
cial role in the acceptability of such measure. We also find that
financial information has to be made salient, clearly associating it with
Fig. 7. Distribution of tenants' WTP before and after treatment.
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the decision at hand, whereas providing information on CO2 tax pay-
ments has virtually no impact on tenants' valuation of energy efficiency
improvements.

From a policy perspective, our results have important implica-
tions. The fact that tenants are willing to support part of the addi-
tional investment cost imposed on property owners by paying
higher rents could be leveraged to promote energy efficiency in-
vestments in rented properties. However, our work suggests that
providing tenants with realistic and credible information about fi-
nancial implications of energy efficiency investment is a necessary
first step to make rent increase acceptable. In this sense, it is not
sufficient to incentivize property owners to renovate. Rather,
they should also be encouraged to communicate with their ten-
ants about the financial implications of renovations. Empirical re-
search on the realizations of energy savings, which requires a
credible counterfactual, is only burgeoning (see Fowlie et al.,
2018; Burlig et al., 2017; Liang et al., 2018).

Finally, our results also confirm themore conventional view that in-
formational interventions can substantially improve attitudes towards
energy efficiency. Our results show that even in a country where the
majority of tenants lives in multifamily housing without separate me-
ters, salience of financial savings associated with energy efficiency is
critical, and this has implications for the design of energy efficiency la-
bels (see also Newell and Siikamäki, 2014). Moreover, we show that
the average treatment effect of information reflects heterogeneous
changes along the entire distribution of acceptable rent increases. Iden-
tifying the specific drivers of the observed heterogeneity is left for fur-
ther research.

Data availability statement

The Swiss Household Energy Demand Survey (SHEDS) has been de-
veloped as part of the research agenda of the Competence Center for Re-
search in Energy, Society, and Transition (SCCER CREST; details on
http://www.sccer-crest.ch). It is designed to collect a comprehensive
description of the Swiss households' energy-related behaviors, their
longitudinal changes and the existing potentials for future energy de-
mand reduction. SHEDS data can be made available to researchers
under some conditions. Details on the procedure to access the data are
provided on https://www.sccer-crest.ch/research/swiss-household-
energy-demand-survey-sheds/.

http://www.sccer-crest.ch
https://www.sccer-crest.ch/research/swiss-household-energy-demand-survey-sheds/
https://www.sccer-crest.ch/research/swiss-household-energy-demand-survey-sheds/
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Supplementary data to this article can be found online at https://doi.
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