Making energy costs salient can lead to lowfficiency purchases
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Abstract

We conduct ¢argescalefield experimentvith an online retaileto evaluate

the impact ofenergy costinformation onpurchasing desions of large
householdappliances. We vary the presence of energy cost information and

its level of aggregatio¥We find thatincreasing the salience of energy costs

leadsto less efficienpurchases especially when providing lifetime energy
costs.Seach and navigationataont he r et ai |l er s website
treatmentsncrease attention paid toefficient productsThis is consistent

with customers oveestimaing energy savings from higéfficiency

products. Results have implications for idegng information campaign

aimed at promoting energy efficiency.
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|. Introduction

Contrary to the assumption that agents fully optimize with respect to all attributes of a good,
evidence shows that individuals are inattentive to less salientiraxspaent and complex
product attributeqAbaluck and Gruber 20112016; Chetty et al.2009 Pope 2009) When
considering choices with consequences in the futoeeyies of focusing in decisiemaking arge

that thesalience of an attribute igarly driven by its level of aggregation, and that agents
undervalueattributes with consequences that are distributed over riadive to those with
concentrated advantagéBordalo et al. 2013; &szegiand Szeidl 2012) These models and
empirical evidence on salience effects imply thetreasng the salience of future costfor
instance bydisplayingthem more promineny or trangarenty, or by aggregating themwill
increase the weight given to them by decigioakers

The aergy efficiencyof energyusing durabless a prime examplef attribute characterized by
low transparency, high compigy, and consequences distributagert i me. Rel ati ve to
price, which is typically displayed prominently concentrated, and whose consequences are
experienced in the preseetergy costare bornen the future, over many small indtalens, and

are typicallyexpressedn terms of annual consumption kiiowatt-hour (kWh). Misperception,
lack of informationandlimited attentiorto operating costare considereds primary contributors

to theenergyefficiency gap (Gerarden et al. 2017,12) Allcott 2016; Caplin and Dean 2015;
Gillingham et al. 2009; Gillingham and Palmer 20AH¢ott and Greenstone 2012Y.hese beliefs
underlie alls for policies to makenergy cost informatiomore salient and transparehabeling
schenes emphasizingnergy usage aml/ associated costs are mandatedeveral countries in
the world, includingheUS and Europe.

However, the effect of salient and transpare
beliefs. It is possible that consumers oeestimate energy savings associated with energy
efficiency, when only coarse measures of efficiency are available. Indeed, evidence shows that
labels influence purchases of enertgyng appliances beyond the incentives associated with the
actual underlying eneygcost (Houde 2018)and that consmers generally ovegstimate the

benefits associated with energy efficiency certifications, such as Energy Star (Allcott and Sweeney
2017, or with participation in energyaving program@White andSintov 2018) Evidence from

other fields confirms that, in the presence of complex or shroudebutgs, agentsely on

simplified decision ruled)euristics and labelsather than more precise informatifiracetera et

al. 2012; Chetty et al. 2009Related evidence otihe impact of social comparisan energy
consumption shows that its effect depends on
consumpion (Byrneet al.2018)

Empirical evidence afmisperception andhis-optimization is pervasiveiithe energy domain, from
undeestimation of fuel costfAllcott 2013 Allcott and Wozny 2014) tancorrectbeliefs on the
impact of energy conservation behaviors (Attari e2@1.0). The literature on the impact of energy
labelsrelies primarily on choice experiments, and generally finds a positive impact of labels

1 On the other hand, the pervasiveness of the greffigiency gap is questionddlicott and Greenstone 2012).
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providing energy cost information on preferences for energy efficighagdn andwilkie 1980;
Deutsch 2010b, 2010a; Heinzle 2012; Newell and Siikaméki 2014; Andbr2éx16).However,
providing information on the returns from energy efficiemcyound to havdimited, and even
negative, effects on the efficiency level of actual purchésisott and Taubinsky 2015; Allcott
and Sweeney016 Allcott and Knittel 2019 Fowlie et al. 2015Anderson and Claxton 1982;
Kallbekken et al. 2013; Carroll et al. 2016; Stadelmann and ScH0i#gtDeutsch2010h.?

We contribute to this literature by presenting results from a faetgeexperiment conducted with

a major Italian online retailerof household appliances. Usidgta fromover 120,000 customers

and 7,631purchases, we compathe impact of experimental treatments providing yearly
lifetime energy cost information to the standard energy consumption informatioesseg in

kWh per year. W find that information on energy costs results in less efficient purchases,
especially when given in aggregate teridss i ng data on customer sod ac
website, we show that the treatments also result in inatedi@mntion devoted to the search process,
both in terms of number of pages viewed and time spent viewing them. In particular, treatment
effects on purchases are mirrorediyse on navigation outcomes: treated customers, particularly
those provided withifetime energy cost information, view less efficient produatsl spend more

time viewing them. We interpret these results as an indicatiort ttmasumers in our setting
overestimate energy savings from energy efficienagd that energy cost informati, by
correcting this misperception, helps them evaluate more rationally alternative products. We
provide suggestive survey evidence in favor of this explana@amditional on consumers
overestimating energy prices, our results are consistent witbnsaliand rational inattention
theories: our treatments, particularly the one providing lifetime energy costs, increase the salience
and ease of processing such attribute, and thus the weigh given to it by deckiens.

Our study differs from other fidl experiments on the impact of providing information on the

returns from energy efficiency under three respects. Riotaple field experimentsxamine light

bulbs that is, they involve low stakéAllcott and Taubinsky 2015)Refrigerators are one of the

most expensive appliances in terms of price and operating: dostsaly, refrigerators are
responsible for about 1percentof household energy consumptibMor eov er , refrig
energy consumption is largely independent from usage. Second, we obssrimpact of

information on the actual choices of marginal consumers. By building our treatments into
customerso6é6 standard browsing and purchasing e
Individuals in our sample are not given a shopping budgother incentivefor makingpurchases

nor aretheyapproached by sales agents or targeted by specific informetiteed, our treatments

do not affect the overall propensity to buy a refrigerator, but shift the choice of products among
buyers.The closest studies to ours abBeutsch(2010a,2010b), who however only observes

products placed in the cart, not actual purchabds.i r d , we oObserve cust ome
This allows us teshed light on the mechanism behind treatment effectscanftm that the

2 AppendixB features a summary atademic dicles on the impact of energy use information on choices of
energyefficient appliances.
3 Enea (Agenzia Nazionalep&| Nuove Tecnologie, | O0Energia e |l o Svilupj
http://kilowattene.enea.it/KiloWatterefrigerationinfo.htmi#.
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information we provide draws customersdé att el
purchasing outcomes reinforces the credibility of our results.

Il . Experimental designand data
A. Sample

We conductedhe field experimenbetween Junést and October 16th, 201@n the website of a
major Italian online retailer. Our sample is made of customers who viewed and/or purchased a
refrigeratorfrom the desktop version of the websteer the duration of the studysor each
customer, we have thell navigation history, consisting of one observation per page viewed.

We identify customers primarily through their registration ID, winalstbe enteedin order to
make a purchase, but not to navigptges.Cookie-based identification codelinked to the
computer 6s | P aidedtifyecsst®mmess ndo ate nad lagge We assign to the
same registered cusher ID all observationsvith the same cookibased ID and missing
registration ID: these are pages that a registered useed/iithout being loggedh. We identify

the remaining customers, i.eustomers who never register or4iog through their cookibased

ID. This may leave room for two main types of errors: first, we may assign different IDs to the
same customerif she never loggeth and erased the cookies or used different browsers or
computers; second, we may assign the same ID to different customers if they nevemagyged
used the same shdreomputer and browser. We do hatve reasons to think, howevtrat thee
cases may occur at differentiatigross treatment3his procedure leads to a sample of 128,206
customers who viewed a refrigerator page over the study period.

Assignment to treatment was performed by a cebksed software routinelysed by the online
retailer for AB tests. Each customer, visitir
study period, was randomly assigned to one of three treatntestsribed belowTherefore, as

long as a customer did not erase the cemkshe would be exposed to the same treatment on all
her subsequent visits. Moreovence atreatment wasssociated to a customer IDwhasalso
displayed on other devices or web browsgesed bythe customerif she was loggeth when

starting to browe refrigerator pages. This, however, implies that the same customer could be
exposed to multiple treatments, if she viewed refrigerators from different computers or laptops
without being registered or logged on. This should attenuate any treatmentvefféetect, but
otherwise should not represent a threat to the identification, since the occurrence of such cases
should be orthogonal to treatmemdeed, 7,243 customers in our samplere assigned to
multiple treatmentsof them, 1,313 made a purchalsethe analysis, we assign these customers to

the modal treatment and teéserobustness of our results to their exclusion from the sample.

We observe 7,63dinglepurchases of refrigerators over the study pef@idcustomersvhomade
multiple purchase (n =290, we keep only the lateshe so that we have at most one refrigerator
purchase per uséiVe test the robustness of our results to the exclusion of customers who make

4 Multiple purchases are predominantly cases of orders canceled and-ibsuneds for instance, following a
payment failure due to insufficient funds on a-pegdcard.
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multiple purchases. Ruling out multiple treatments and multiple ordstds in a sample of
120,779 userand 6,137 purchases

B. Experimental design

Customers viewing the website refrigerator pages during the study period were randomly assigned
to one of three conditionga) the lyear conditionprovidedinformation on the yady energy

usage cost of each product; (b) fiteyears condition provideitiformation on the lifetime esrgy

usage cost of each product; and (c) the control conditiesentedher e t a deflaudt proédsict
visualization with no information on energy age costs.

The energy coshformation was providethrough a sentence placed next to an i@producing

the energy class symbol contained in the energy label. This icoalseggzresent in the control

condition It was aimed at helping customers undemdtthat the information referred to energy
costsand reminthg them of the energy class of the produidte sentence reported the energy

uage cost i n E uXEuro forseneiigf cnu 1s pyeenadr / 15 year s o, (
treatmentWe provided the engy cost information in two places on the webdig:an product

listing pages, where products are displayed in a list: here, the information on a specific product
appeared when the ¢omer hovered the mouse over it; and (b)ooduct pages, where a gi@

product is displayed in detail: here, the information was placed just below the productlimage.
addition, each time the customer clicked on the cost informagoence, a pepp window
explainedthe nature of the information and the sources of @atahe kWh unit cost and
refrigerator lifetimeOnline AppendiXApr ovi des scr eens h bsitesoflistingpm t he
andproduct pages (Figus1 andA2), and popup message (Figu#3), by condition.

The energy cost waslcalatedby mutiplying the yealy energy consumptioim kWh, as reported

on thep r o d erergydlabel, by the averageit cost of a kWh, taken frortine website of the
Italian Authority for Energy, Gas and Water (ARERA)e selected the latest available figufe o
theresidential cosof a kWh, equal t®.1998Euroin the second quarter of 2018, and computed
all energy usage costs applying this same unit cost, undiscounted, to all future periods. The average
lifetime of a refrigerator was set at 15 years, based onasnavailable from the website of the
National Agency for new technologies, energy and sustainable development {Eiiah
computinglifetime energy cost we simply multiplied yearly costs by averddgetime: while not
discounting lifetime energyosts arguably inflates them, we opted to present undiscounted figures
to maximize the transparency and simplicity, and thus the credibility, of the information and to
avoid imposing a single exogenous discount rate to future costs expergnaavide rage of
individuals.Interested customensthe treatment grougsuld verify the data, on which the energy
cost calculatiorwas basedyy clicking on the links provided in the payp window

The prodict categories included ithe study are frestanding refrigerators (excephinibars)
available for delivery during the time of the study, so builor outof-stock refrigerators were

5 The information was taken from the following pabéps://www.arera.it/it/dati/eep35.htm
6 The website reports ressiffrom a series of engineering studies evaluating the average lifetime of a refrigerator:
http://kilowattene.enea.it/KiloWatterrefrigerationinfo.html.
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excluded from the RCTlhese criteriavere metbyb out 2000 products on t
catalog

C. Data

The analysis relies on the combination of different datasets. The main source of data consists of
navigation data, extracted daily from the online retailer. The dataset contains one observation per
page visited by users, farl | users who visited any page of t
and October 16t h, 2018. The raw data contain
address, details on the pagsited, whethethe internal search enginmeas usedand the search

guery, the time of the page visit and the number of seconds spent viewing the page. If the page
viewed by the customer is a product or cart page, then theats report the product code and
whether theoroduct was added to the cdd thefavorites, or ordered.

We collapse the raw data at the user level, creating variables for both purchase and navigation
outcomes. As for purchases, we record their characteristics, among which energy class,
consumption in kWh, and price. In termsravigaton, thedataset contains information on the

total number of refrigerator pages viewed, the total time spent on them in seconds, the number of
refrigeratorsé product pages Vviewed, tothhe numl
favorites, overalland by r o d u ct 6 s 7 Fomneach user, we dlsa esrd the modal treatment

she was exposed to and the number of otherefvigerator) orders she placédnline Appendix

Table Al reports summary statistics of avaiebl bas el i ne customersé chai
that they are balanced across treatmdBésed onlP addresses,sers come from all over the

country, with the largest shares from NeWikestern and central Italy. With respectnational

averagesou samples drawn from municipalities wittomewhatigher shares dfigh school or
universitygraduatesand slightly higher incomievels®

The second set of data comes from the product catalog, and contains information on refrigerators.
For each produgcidentified by the product code, the data reports a description of the privsluct,
brand, category (e.gone door, fridgdreezer, three dosretc.), energy class, yearly consumption

in kWh, and the corresponding yearly and lifedi energy costs in Eurdhe majority of products
(50.8perceny is in the A+ energy clas$&llowed by A++ (38percent and A+++ or abové9.5

percen}. On average, refrigerators caime 266 kWh of electricityeaty, equivalent to 53 Euro

or 798 Euro over 15 years. wragelifetime energy cosby energy class of the refrigerators

i ncluded i n t higsmallest farimost efficient proaucta and gighest for least
efficient ones, ranging betwedfd6 Euro for A+++ or above refrigeoat, 750 Euro for A++and

905 Euro for A+ or below onés.

"When ollapsing the pagéevel dataset at the individual level, we correct for multiple observations. Multiple
observations occur primarily when customers view their cattcdntainsmultiple producs. Namely, if the cart
contans N products, the datadeftures N rowsanytimethe user viewst, one for each producin these cases, we
assign to each row a value of 1/N and a time spent on the page equal to the total seconds spent jpeigene car
divided by N
8 Comparisormade with the dataset of municipalities fr@uiso et al(2016)
9 At the time of the studytwo additional energy classes were available: A+++ minus 10% and A+++ minus 20%,
respectively 10 and 28ercentmore efficient than the average A+++ refrigerator. The catalog also includes
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The third dataset contains daily price information for each refrigerator that was viewed on the
website during the time of the study. That is, for each product viewed, we have the pria¢ applie
to the product each day from June 1st to Octob#r, péus its shipping pce and information on

any activepromotionon the product on that dateefrigerators coston average660 Euro, and

price is inceasing with energy efficiencyefrigerators of energy class A+++ or above cost
averagealmost 300 Euro, or 58ercent more than products of energy class A+ or bglowline
AppendixTableA2). Prices are determined by three main factors. Fixstilability of a product

in stock:sincethe online retailer sellewn productsand products supplied bgthe sellers the
product priceis the lowest one among those o$uppliers withthe product available in stock.
Second,competitors' prices: forts own products the online retaileuses an algorithm to
automaticallymatch the price charged bgrapetitors for the same product, whiebhds tanultiple

price updates within each day. Third, offare activated on the basis of a product's category or
state for instance, offers on air nditioners are launched wheentperatures rise in late spring
andproducts returned by customers in good conditions are typically placed on sale. As a result,
prices vary greatlyithin each veek the average difference between the maximum and minimum
price for the same product within a weiskabout 13ercentof the average price, corresponding

to 107 Euro for A+++ refrigeratorand71 Euro for A+ ones?

Finally, we have munipal-level data on population, income, educati&md other socioeconomic
characteristicdrom Guiso et al. (2016) whi ch we match to the muni
address. In the case of multiple municipalities per user, we consider the modal are.able to

match the retailerds dat 0822users. nthe dnalysismwaedoaat pal i
drop customers for whom we have no municipal level information, but code them as coming from
an 6unknownd municipality.

refrigerators otlass A, althougltheycould not be solthy law. Given the low frequency of these instances (less
than 0.5percentoverall), we pool them with A+++ and A+ products, respectively.
10 Online AppendixFigure A4 displays such price variation, by energy class, over the study period.
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1l . Results
A. Overview of userso behavior

Out of the 128,206 users in our sample6388 were assigned to the control treatment, 42,654 to
the Tyear energy cost treatment, and 41,922 to thgeHss energy cost treatment. About 19.74
percentof users (25,304) registered or loggado the website at some point. On average, users
viewed10.1r ef r i ger at og l=tveep &igré¢hese who dicdhog make a purchase and
42.1 for those who didThis corresponds to an average 734 seconds spent browsing refrigerators,
3,057 (about 51 minutes) among buyers and 587 (9.8 minutes) amoitgiyens. Buyers achd,

on averagel.43products to the cart and 0.2 to the favorites, and onlypér@entof them (0.7
percentoverall) clickedon the energy cost information to learn more.

Of the 7,63purchases of refrigeratonsadeover thestudy period, 2,63&re in the control, 2,572

in the Tyear and 2,428 the 15years treatments. This corresponds t@aerall conversion rate

of 5.95percent Of thesepurchases39.94percentwere of refrigerators of energy class A+ or
below, 42.35percentof class A++, and 17.7dercenbf energy class A+++ @bove'* On average,
purchased refrigerators cost 565 Euro, about 100, Eur@4.4 percent less than the average
refrigerator viewed onthewebssien d i ncl uded i n¥»the retailerbs

Figure 1 compares the total cost, broken down into price and lifetime energy cost, of products on

the retailerdés catal og, @hefigure €hons How phe difiérenceg s an
in total cost by class changes when moving from products inataog dataset, where each
product i s observed once (Panel A) ; to produ

product is observed as many times as it is viewed on the website (Panel B); to purchased products,
where each product is observed asyritanes as it is bought by users (PanelTe average price

of products decreases across all energy classes when moving from catalog to views, and even more
so when going from views to purchasksleed, gers pay attention to prices when deciding what

to buy, preferring cheaper products or products on &ffén the other handisers do not seem to

take energy costs into much consideration when making their purchase deEisergy.costs do

not decrease on average from catalog to purchases: whildabease, by 78 Euro, op8rcent

for refrigerators of energy class A+ or below, they increase by 45 Euro, or almuestcidf for

those of energy class A+++ or above. Moreover, while energy costs of A++ refrigerajans are
average lower than thoseof A+ ones when considering the full catalog, they are almost
indistinguishable (812 Euro versus 808 Euro) when considering the sample of purCivasal,

among purchaseth)e average total cost is roughly the same for class A+++ or above and class A+
or below refrigerators, 1,260 and 1,220 Euro respectively, while it is higher, equal to 1466 Euro,
for A++ productsWe elaborate more on the trad# between prices and energy cast$he next
subsection

1 We observe 19 purchases of refrigeratifrslass A, and 4 purchases in each of the A+#9% and A+++20%
classes.
2 0Online Appendix Tabl&3 provi des summary statistics of usersodo beh
13 Price discounts were applied on fp&rcentof purchased products, whié® percentof purchased products
benefited from free delivery.
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Figure 1. Total cost of refrigerators

A+++ or above A++ A+ or below

Cat Buy Cat Buy Cat

View View
Note: The vertical axis expresses costs in Edmatal cost is defined as the sum of the price
(dark grey and the 15¢ears energy coslight grey). Each pael considers one energy class:
A+++ or above (left panel), A++ (middle panel), A+ or below (right panel). Within each panel,
the left bar(Cat) considers catalog datone observation per product; the middle (vaew)
considers navigation data: @obsevation per visualization; and the right f&uy) considers
purchase data: one observation per purchase.
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B. Treatment effeon purchase decisions

We evaluate the direct impact of making enecggts more salient and transparent, and the
differential direct impact of changing the level of aggregation of the energy cost information, on
thelikelihood ofmaking a purchasand on the characteristics of refrigerators bougtg address
thesequestiors by estimatinghe followingregression modgWith robust standard errars

@ T 1Y Qoooi Qb di QAP 0i Q@QE. #5 - (1)

Wherew is an outcome forcustomeli, who visited the website refrigerator pages for the first
time & timet and navigated the website primarily from municipafityd i "Qa® ®8 Q@ ‘Qril

01 "Q@'are, respectively, the average price of refrigerators of class A+++ or above, A++, and
A+ or below on datg divided by 100 5 are time fixedeffectsindicating the week, within which

dayt falls; and#, are municipality fixeeeffects."Yi ‘Q {8 dreatment status: we first compare
treated and control customers, and thestinyuish between the-ylear and the tyears energy

cost treatment3Vhen we study the decision to purchaseefrigerator the sample includes all
customers who browsed refrigerator pages, regardless of whether they registered to the website or
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bought arefrigerator When analyzing the characteristics of products bought, our preferred
specifications instead focus on the smatmple of customers making a purchid3¥e use linear
regression model s, except when t lgeclassecpdelndent
by assigning higher values tess efficient energy classes which case we adopt an ordered

probit model.

Table lreportsthe impact of being treatdéanel A, andof each treatment separatéBanel B.

Being treated has reffect on the overall likelihood that a customer buys a refrige(@aiumn

1). This result holds even when we distinguish between the two treatments. This is reassuring, as
it implies that the treatments did not introduce systematic selection in theessropstomers who

made purchaseby attractingor driving them away from the websit&oreover, this implies that

our results on the features of purchased products capture treatment effect on marginal customers,
i.e,, customers who would have boughrefrigerator anyway, but whose choice between different
products was shifted by the information we provided.

Next, we examine the impact of being treated, and of individual treatments, teatheesof
purchass. Treated customers bugfrigerators in less efficient energy classes (Columrihy

result, based on an ordered probit regression assigning higher values of the dependent variable to
less efficient energy classes, is our preferred specification, as it better deals with thd issue o
multiple hypotheses testingHowever, we also provide results of separate regressions by energy
class showing that customersuy fewer of the most efficient productand more of the least
efficient ones(Columns 35). The ordered probit results showathtreated customers are 1.7
percentage points less likely to buy an A+++ refrigerator, 0.8 percentage points less likely to buy
an A++ refrigerator, and 2.5 percentage points more likely to buy an A+ refrigerator (p = 0.018).
Focusing on the regressioas purchases by energy class, the treatment effect dikehkood

of purchasingn A+++ refrigerators significant at the percentevel.

Breaking these effects down by treatment, we sedhbgtare driven by th&5-years treatment.
Specifically,in the ordered probit regressitre 1-year treatment decreases the likelihood that a
customer buys an A+++ or an A++ refrigerator by 1.2 and 0.5 percentage points, respectively,
while it increases the likelihood of purchases in the lowest energy clasg pgritentage points,

but these results fall short of conventional statistical significance (p = 0.153). On the contrary, the
effects of the 15ears treatmerit a reduction by 2.2 and 1 percentage points in the likelihood of
purchases in top two energyskes, respectively, and an increase by 3.3 percentage points in the
probability of purchases of A+ refrigeraterare both larger in magnitude and statistically

14 This study is registered in the AEA RCT Registhfe@QRCTR-0003939). The registered pa@alysis plan (PAP)
was writtenbefore having access to the full set of cleaned dataPAfeanalysis is reported @nline Appendix C
its results areonsistent with thaspresented in the nmetext The specifications presentbdre departfrom the
PAP for the inclusion of the price controls ahd consequent replacement of dixgd effects vith week fixed
effects.Including price controls is importarfthey are absent frothe PAP because, at the time of writing it, we did
not know that we could explaitaily variatiorsin prices in theanalysis.
5 1n the PAP, we proposed to deal with the correlation between the outcome variables in regressions of treatment
effects on the energy class of purchaseadiiygg SUROnline AppendixTable C2reports tle regression results.
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significant (p < 0.007). Regressions by energy class show that-feat&treatmenincreass the
share ofeast efficient purchases by Qércent or 3.6 percerdge pointgp < 0.05)!6

In terms of treatment effects on other product characteristics, werifide with theeffectson

the energy class of purchastsattreated subjects tend by refrigerators with higher energy
consumption, although only the effect of theyEars treatment is significant at the d€rcent
level (Column 6}/ As mentioned above, are efficient products tend to have other desirable
characteristics, and thus bi®re expensive on aage.Consistent with the observed effects of the
treatments on energy class, and with the presence of a positive correlation between efficiency and
price, treated customers buy cheaper refrigerd@otumn 7) this effect is small, eeduction of
18.5 Eurgor 3.3percentamong treated buyers, and statistically significant at fheré&entievel
overall and at the 1Percentlevel for the 15years treatmerit.Given that the treatments lead
customers to buy refrigerators with lowergess, but higher energy costs, we examine the effect
of the energy cost information on the total cost of purchased refrigexaorputed as the sum of
sale price and lifetime (i.el5years) energy cogColumn 8) Treated customersulp products
with lower total cost, on average, but this effect is not statistically signifitant.

We have seen that the-yBars treatmergenerateslarger and statistically significant effects, with
respect tothe control condition. Howevethe effects of the two treatmerdse generally not
significantly different from each other, with few exceptions. Namely, thge®Bs treatment has a
significantly larger impact than the-ylear oneonly on the likelihood thatustomes buy an A+
refrigerator, and on the energy consumption of purchases (both p < 0.1).

Prices are correlated with purchases as expected: the likelihood of purchasing a product in a certain
energy class depends negatively ongtiee of products in the same energy class, and positively
on the price of produsin other energy classeSpecifically, buyers appear to substitute products

in higher energy classes (A+++ or above and A++) with A+ or below products, while they do not
seem to switch between A+++ or above and A++ products as their relative prices change.
pattern parallels the endetermined by our treatmen@Gomparig the coefficients on the price
variablkes captuing the effect of a 100 o increase in priceto the treatment coefficients
indicates that the impact of information on energy costs is large and economically meaningful: for
instance, the effect dieing treatean the likelihood that a customer buys an A+++ refrigerator is
about half that o& 100 Euro increase in their price, while theygars treatment has abouteen

third of the effect of a 100 o increase in own price on purchases of A+ refrigeraRoth
treatment effects are roughly equivalent to the impact gieréentincrease irprice.

18 Online AppendixFigure A5 displaysthe average shares of refrigerator purchases, by energy class andritea

17 The results are robust to considering the full sample of users; and to excluding buyers exposed to multiple
treatments, or who made multiple purcha&sline AppendixTableA4).

18 Sale price information is not avalblle for 90 refrigerators, which explains the drop in the number of observations
in Columns 5 to 8 of Table 6.

1% Treated customers do rimtly smaller refrigeators,measuredby capacityin liters (result available upon request).
While we would like to test whether the treatments affect the quality of purchases, the available data do not allow

this type of anal ysi s: we amdana@s, dutrafmappingdrom tioese featarespor o duct s «

quality is not available
11



After establishing that both experimental treatments lead to a shift in the efficiency level of
customerso6 purchases, we e x p lthe detailed infermtichai | vy v
availableon cust omer s6 navi gat iieddischuntsate®he gstintation e st i m
framework is analogous to the attention weight models in Alicott and Wozny (20awgll and
Siikamaki (2015)Chetty et al. (2009) and DelMigna (2009).Namely, we estimate the relative
weight given to the price and engy cost by regressing them on purchase decisions. This analysis
makes use of the full navigation ddta buyers with observations at the level of individual,
product code and price: each product thatgerviews isincluded in the dataset as maimes

as the number of different prices attached teiéwedby the buyerduring her navigation on the
website We focus on treated customers for this analysis, assuirattpey ae fully informed of

the energy costand takethis informationinto account when makintheir purchasing decision

We do not differentiate the two treatments dugh® general lack of statistically significant
differences between theykar and 15/ears treatment effect8y computing the ratio of the
decision weigltd given to the price and energy costs, derived from the regression coefficients, we
obtainan estimate of théecision weight attached 1odeuro ofannualenergycost equal t@.72or

4.34, depending on the modelhen normalizing the decision weight aliad to1 Euro of
purchasingpriceto 1 With our assumption of full attention and complete information in treatments,
the decision weight translates toimplied discountate equal td.8 percenwor 19.8 percenthis

is very close to the elicitatmin Newell and Siikamaki (201%)f 19 percenbn averageOnline
Appendix D provides further details of the estimation theoretical framework, assumptions and
results.
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Table 1 Treatment effects onpurchase decisions

Sample All Buyers
Dependent variable Feature of refrigerator bought
Energy
Buys a A+++ or consumption
refrigerator Energy class above A++ A+ or below (kWh) Price Total cost
1) 2 3) 4 (5) (6) @) (8)
Panel A
Treat -0.001 0.074 -0.022 0.000 0.022 1.890 -18.564 -11.422
(0.001) (0.031) (0.011) (0.014) (0.013) (2.050) (8.973) (12.794)
Avg. Daily price A+++ or above -0.006 0.135 -0.042 0.007 0.034 0.250 -9.596 -10.142
(0.002) (0.041) (0.013) (0.017) (0.018) (2.636) (11.529) (16.438)
Avg. Dally price A++ -0.008 0.091 0.007 -0.071 0.056 2.158 32.351 41.527
(0.002) (0.049) (0.017) (0.021) (0.021) (3.214) (24.065) (20.053)
Avg. Daily price A+ or below 0.004 -0.262 0.051 0.057 -0.102 8.978 60.524 87.401
(0.003) (0.062) (0.021) (0.027) (0.027) (4.016) (17.570) (25.050)
Mean of dep var 0.060 2.223 0.175 0.418 0.395 252.409 565.053 1322.165
Number of Obs 128167 7533 7631 7631 7631 7631 7541 7541
R-Squared 0.029 0.145 0.175 0.181 0.184 0.220 0.211
Panel B
Treat 1 year 0.000 0.051 -0.021 0.011 0.009 -0.356 -17.475 -17.323
(0.002) (0.036) (0.012) (0.016) (0.015) (2.364) (10.347) (14.751)
Treat 15 years -0.002 0.098 -0.022 -0.012 0.036 4.273 -19.722 -5.145
(0.002) (0.037) (0.013) (0.016) (0.016) (2.400) (10.514) (14.989)
Avg. Dalily price A+++ or above  -0.006 0.135 -0.042 0.007 0.034 0.213 -9.578 -10.236
(0.002) (0.041) (0.013) (0.017) (0.018) (2.635) (11.530) (16.438)
Avg. Daily price A++ -0.008 0.091 0.007 -0.071 0.056 2.161 32.353 41.513
(0.002) (0.049) (0.017) (0.021) (0.021) (3.214) (14.066) (20.053)
Avg. Daily price A+ or below 0.004 -0.261 0.051 0.057 -0.102 9.068 60.486 87.609
(0.003) (0.062) (0.021) (0.027) (0.027) (4.016) (17.572) (25.052)
Mean of dep var 0.060 2.223 0.175 0.418 0.395 252.409 565.053 1322.165
Number of Obs 128167 7533 7631 7631 7631 7631 7541 7541
R-Squared 0.029 0.145 0.175 0.181 0.184 0.220 0.211
p-value for test: treat 1 yr = tre
15 yrs 0.120 0.205 0.919 0.156 0.093 0.055 0.832 0.421
Week f.e Yes Yes Yes Yes Yes Yes Yes Yes
Municipality f.e. Yes Yes Yes Yes Yes Yes Yes Yes

Note: OLS regressits in all columns, except Column 2 (Ordered probit). Robust standard errors in parentheses. All
regressions control for week and municipality fiveftects.

C. Treatment effect on search patterns

The results on pureses indicate that providing information energy cosis f f ect ed cust o
choice of prodats. We exploitivailabledataon the pages viewed by customers to study whether

these different choicesresult from different search patterns induced by the treatments. The
outcome variables in thisalysis are the number ofrefg er at or s6 pr odithet pag
time spent navigatinthem

While we observe no treatment effectsarerall search outcomes, in termsogérall number of
pages viewear the time spent othem by usersdnline Appemnix TableA4), wefind that the
energy cost information deesetie search processnong buyersin terms of both alternatives
considered and me sgnt exanining them (Table 2 Treated customers view.2 more
refrigerator s moraseeods searchdng, aupirecrease df 2 0.1)and6.2
percent(p < 0.05) over the mean of the dependent variableecéisply. Along both dimensions,
the result is driven byhe 15years treatment, with treatment effects significant at tpertent
level for search time

13



Disentangling these effechy energy classwve sedhat the increase in overall search depth and

time is concentrated among products in lower energy classes. Treated subjects view an extra 0.04
pages of products in class&s or below relatie to control ones; and spend 102 and®&8onds

more on products in classes A++ and A+ or below, resmdgt This corresponds to a 7(f <

0.1) and 9.4percent(p< 0.0 increase in time spent viewing refrigerators of energy class A++

and A+ or belowyespectively As in the analysisf purchase decisions, these results are driven

by the 15yearstreatment, which leads tmd1.9(p < 0.095 and 13.4(p < 0.0) percentincrease

in products viewed anskarch time, respectively

Productprices do not appear to determine the choice of which products tphiikwo affect the
time spent viewing products in different energy classes, with a pattern consistent with the one
observed for product purchases

Overall, the analysis of purchase araligation outcomes paints a consistent picture: providing
information on the energy cost of products increases the attention giveospggiive buyers to
lower efficiency products and the likelihood that these users eventually purchase such items

Table 2. Treatment effect on search outcomes: buyers

Dependent variable Number of refrigerator pages viewed Number of seconds spent on refrigerators’ pages
A+++ or A+++or
All more A++ A+ or less All more A+ A+ or less
) @ 3 @ ()] 6 ()] [6)]
Panel 4
Treat 2217 0.000 -0.010 0.036 188.334 -24.028 102.237 97.908
(1.173) (0.002) (0.008) (0.018) (88.235) (44.618) (60.622) (45.627)
Avg. Daily price A+ or above 1.302 0.000 -0.001 -0.045 -64.320 -76.072 -8.278 44.082
(1.449) (0.001) (0.005) (0.028) (103.570) (52.523) (69.386) (35.723)
Avg. Daily price A++ -1.444 0.004 0.008 0.061 -117.206 36.008 -143.193 -24.167
(1.943) (0.003) (0.007) (0.048) (142.2%1) (72.969) (93.698) (77.596)
Avg. Daily price A+ or below -0.248 0.000 -0.000 -0.072 36.778 156.217 -12.815 -96.650
(2.259) (0.003) (0.010) (0.047) (177.988) (84.909) (120.365) (96.118)
Mean of dep var 41.956 0.003 0.012 0.068 3037.892 582.905 1323.610 1043.708
Number of Obs. 7631 7631 7631 7631 7631 7631 7631 7631
R-Squared 0.158 0.317 0.175 0.235 0.183 0.202 0.151 0.160
Panel B
Treat 1 year 1.370 -0.000 -0.011 0.036 96.047 -25.161 50.410 58.043
(1.319) (0.002) (0.007) (0.023) (99.911) (51.013) (68.278) (53.841)
Treat 15 vears ERAT 0.001 -0.00% 0.036 286.191 -22.827 157.193 140179
(1.469) (0.002) (0.010) (0.027) (110.387) (53.312) (75.810) (54.526)
Avg. Daily price A+ or above 1.288 0.000 -0.001 -0.045 -65.826 -76.091 -9.123 43.441
(1.449) (0.001) (0.005) (0.028) (103.541) (52.462) (69.622) (35.636)
Avg. Daily price A++ -1.443 0.004 0.008 0.061 -117.102 36.009 -143.137 -24.122
(1.943) (0.003) (0.007) (0.048) (142.269) (72.972) (93.725) (77.385)
Avg. Daily price A+ or below -0.215 0.000 -0.000 -0.072 40.470 156.262 -10.741 -95.055
(2.257) (0.003) (0.010) (0.047) (177.823) (84.841) (120.359) (96.259)
Mean of dep var 41.956 0.003 0.012 0.068 3037.892 582.905 1323.610 1043.708
Number of Obs. 7631 7631 7631 7631 7631 7631 7631 7631
R-Squared 0.158 0.317 0.175 0.235 0.183 0.202 0.151 0.160
p-value for test: treat 1 yr = treat
15 yrs 0.209 0.604 0.803 0.974 0.070 0.963 0.140 0.127
Week fe Yes Yes Yes Yes Yes Yes Yes Yes
Municipality fe. Yes Yes Yes Yes Yes Yes Yes Yes

Note: OLS regressions in all columns. Robust standard errors in parentheses. All regressions control for week and
municipality fixedeffects.

20 Online AppendixTableA5 shows that the results are robust to alternative definitions of the sample.
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V. Discussion

Our analysis shows that providing information the energy costs of energging appliances
results in less efficient purchas&soviding information in terms offétime, rather than yearly,
energy cost produces larger effects, and significantly different from those of standard\e
consumptionnformation but the difference in the impadistween the two levels of aggedion

is generally not statistically significarithe information allows customers to more easily compute
the total cost of products, defined as price plus lifetime energy asispuyrefrigerators
belonging to the energy clasgth the lowest total cost.he magnitude dhesdanformation effects

is large, equivalent to those of price increases of ab@aréent The fact that these effects on
decisions areaccompaniedy increases in search time indicates that the treatments encourage
users to make more pondered decisions.

Thetreatment effectthat we find are of the opposite sign, with respect to the existing evidence on
the impact of energy labels and energy co$brination from choice experiments and field
experiments on smaller energy using durables. Our resudigest that customeirs our setting
overstimate the energy savings from efficient products whely information on energy
consumptionis available Support for this explanation comes from a survey okpresentative
sample ofl500customers of a major Italian energy utiligpnducted by two of the authorstbé
present studyand discussed in Bonan et al. (20Id)e survey askeaspondersto estmate the

price of a kWhthe average answefas0.37 Euroalmost twice as mucasthe actuaprice (0.20

Euro) used in computing energy costs in the present siliig corresponds to an oestimation

of yearly energy costsf the average refrigerator by 45 Epoo by 669 Euroin terms of lifetime
energy costsThe magnitude of such owstimations,of coursei ncr easing i n a pro
consumptionThis argument is also consistent with existingdemce, showing how consumers

rely onand value energy labels beyond the energy savings associated witlHthere 2018and
overesimate the energy savings associated with higher energy efficiency standards (Allcott and
Sweeney 201y

Our results demonstte that making energy costs salient and transparent is not by itself conducive
to more efficient decisions, when energy costs are low. Policymakers wishing to foster investment
in energy efficiency should consider providing information ofbenefits fran energy savings,

such as positive environmental and health impdésensio and Delmaf015). A more
straightforward paty to increase energy efficiepis increasing energy pricewicing the carbon
associated with the climate externahtpuld results in higher electricity costs, making energy
efficient products more attractive. Our study shows that information provision does affect energy
usage decision§Vith thediffusion of energy and climate policies around the world, information
provision has an important role to playttelpcitizensdecide how to invest in a lesarbon world.
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RB37)5209SA No Frost Premium
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Figure A2. Product page

a. Control

» Frigoriferi » Frigoriferi Combinati » Frigoriferi Combinati BOSCH

Condividi <5 Aggiungi al preferiti O

BOSCH KGN39VL45 Frigorifero Combinato Capacita Lorda / Netta 400/366 litri Classe A+++ Colore Inox

e e e ek

45 (55) Descrizione | Scheda tecnica | Consegna e Pagamento

Vil

BOSCH Aliprodotti

CARATTERISTICHE

2 | KGNISVLAS

Venduto e spedito d:

€599,99

Compralo a TASSO ZERO in 20 rate da solo € 30,00/mese.
Scegli lopzione "Finanziamento’ nel pagamento.
4 5 :

v [ Asas e 5|

‘ CONSEGNA
Gratis con Appuntamento o Consegna al
piano o Corriere
MARTEDI 4 SETTEMBRE 2 Milano | cambia

SERVIZI
Consegna al piano, Installazione e ritiro usato

@ PROTETTO PER 5 ANNI
C i diamo 3

[ !frigoriteri Bosch tiregalano Bosch - Acquista
uno deifrigoriferi in promozione in regalo per
te, ne a bllleﬂa IXO con 2 accessori.

Tipologia Frigoriferi Combinati Classe Energetica ==»

Capacita in Litri 400L Raffreddamento Vano Congelatore No Frost

Raffreddamento Vano Frigo NoFrost Cardini Porta Reversibili

Colore Inox Altezza 203cm

Larghezza 60cm Profondita s6cm

c ico A 182 Total No Frost si

Altre: Ecobonus

In Combinati i nostri clienti hanno scelto:
.
FrigoriferoCom.. Frigorifero Com.. Frigorifero Com.. Frigorifero Com... FrigoriferoCom... FrigoriferoCom... FrigoriferoCom... FrigoriferoCom.

SAMSUNG 16 BOSCH SAMSUNG HOTPOINT SAMSUNG SAMSUNG BOSCH
€899.99 €668,57 €42499 €677.99 €699.02 €558,99 €505.99 €72499
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b. I-year condition

Classe Energetica
Raffreddamento Vano Congelatore
Cardini Porta

Altezza

Profondita

Total No Frost

Spendi € 36,36 di energiain 1 anno

No Frost
Reversibili
203cm
66 cm

Si

c. 15year condition

Classe Energetica

Raffreddamento Vano Congelatore
Cardini Porta

Altezza

Profondita

Total No Frost

Spendi € 545,45 di energia in 15 anni
No Frost

Reversibili

203cm

66cm

Si

Figure A3. Pop-up

a. l-year condition

Costo del consumo di energia
elettrica del prodotto

11 consumo energetico annuo del prodotto & contenuto nell etichetta energetica, ed é valorizzato sulla base del prezzo del
KkWh per una famiglia tipo (contratto di maggior tutela, consumi annui di 2.700 kWh e potenza impegnata di 3 kW), pari a
0.1998€ (fonte: dati ARERA. secondo trimestre 20187
La vita media di un frigorifero & stimata pari a 15 anni (fonte: ENEA?).

Con questo prodotto

in 1 anno spendi

€ 36,36

‘CHIUDI E PROSEGUI CON GLI ACQUISTI

In collaborazione con il progetto COBHAM del Politecnico di Milano

2Sito ARERA

b. 15year condition

Costo del consumo di energia
elettrica del prodotto

Lavita media di u

{fonte: ENEA®)

Conauesto prodoto [EEETREES)

in 15 anni spendi

€ 545,45

'CHIUDI E PROSEGUI CON GLI ACQUISTI

In collaborazione con il progetto COBHAM del Politecnico di Milano #
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Figure A4. Variation in prices over the study period
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Note: The vertical axiexpressspricesin Euro. Average daily prices are defined as the average
price of products viewed on each day.
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Figure A5. Share of refrigerator purchases, byenergy class and treatment
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Table Al. Price of refrigerators

Mean (sd)
Avg. daily price 660.04
(29.83)
Avg. Daily price A+++ or above 815.66
(48.61)
Avg. Daily price A+ 770.34
(37.07)
Avg. Daily price A+ or below 522.57
(40.85)
Weekly variation in price A+++ or abov 107.24
(65.16)
Weekly variation in price A++ 87.40
(29.29)
Weekly variation in price A+ or below 71.22
(16.45)

Note:all values are expressed in Euro. Standard deviations in
parentheses. Average daily prices are defined as the average
price of products viewed on each day. Averages displayed in

the table are computed over the study period (J&r@ct 16).

char a

TableA22. Summary statistics of wuserso
Mean p-value
) 2

User placed another (naefrigerator) order 0.0441 0.6745
Number of other (nomefrigerator) orders placed 0.0734 0.8980
User ordered more than oredrigerator 0.0400 0.2714
Municipality's population (/10000) 0.6766 0.3838
North East 0.0933 0.6438
North West 0.3919 0.8237
Center 0.2885 0.1777
South 0.1329 0.1882
Islands 0.0627 0.3694
Municipality's per capita income (Euro) 12,919 0.1799
Frequency of municipality's population with high school diploma 0.2877 0.6076
Frequency of municipality's population with undergraduate degre:  0.1107 0.6019
Frequency of municipality's population in the labor force 0.4978 0.1308
Frequency of municipalitylsbor force employed 0.4495 0.1982

Note: Column 2 reports the-yalue of a joint test of the null hypothesis that beta(@ars treatment) = beta(lye
treatment) = 0, from a regression of users' characteristics on treatment dummies and daféeditsedRegressing
treatment status on the full set of individual traits yields atakistics of joint significance of the regressors equi

1.12, thus indicating a low predictive power of covariates for treatment status.
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Table A3. Summary statisticsou s er s 6 behavi or

Mean s.d.
1) (2)
Register/Login 0.1974 (0.3980)
Buy a refrigerator 0.0595 (0.2366)
Number of refrigerator pages viewed 10.1253 (20.8434)
Non-buyers 8.1018 (16.2675)
Buyers 42.0977 (45.0660)
Time spent viewing refrigerator pageg¢onds) 734.1172 (1752.428)
Non-buyers 587.102  (1448.952)
Buyers 3057.059 (3561.739)
Number of products added to favorites 0.0373 (0.4097)
Non-buyers 0.0277 (0.3456)
Buyers 0.1886 (0.9537)
Number of products added to cart 0.2270 (0.7109)
Non-buyers 0.1507 (0.5550)
Buyers 1.4327 (1.4410)
Click on energy cost information pap 0.0079 (0.1007)
Non-buyers 0.0073 (0.0966)
Buyers 0.0170 (0.1518)

Note: standard deviations in parentheses (Column 2).
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Table A4. Treatment effect onpurchase decisionsrobustness checks

Sample All users Buyers (excl. multiple treatments) Buyers (excl. multiple purchases)
Dependent variable: feature A+++ or A+++ or A+++ or
of refrigerator bought more A++ A+ orless more A++ A+ orless more A++ A+ orless
1) 2) 3) 4) ®) (6) () (8) 9)
Panel A
Treat -0.002 0.000 0.001 -0.018 -0.008 0.027 -0.023 0.001 0.023
(0.001) (0.001) (0.001) (0.012) (0.015) (0.015) (0.011) (0.014) (0.014)
Mean of dep var 0.010 0.025 0.023 0.167 0.416 0.403 0.176 0.418 0.393
Number of Obs 128167 128167 128167 6318 6318 6318 7341 7341 7341
R-Squared 0.018 0.028 0.030 0.156 0.192 0.194 0.147 0.176 0.181
Panel B
Treat 1 year -0.001 0.001 0.001 -0.015 0.009 0.006 -0.024 0.015 0.009
(0.001) (0.001) (0.001) (0.014) (0.017) (0.017) (0.013) (0.016) (0.016)
Treat 15 years -0.002 -0.001 0.001 -0.021 -0.027 0.049 -0.023 -0.013 0.038
(0.001) (0.001) (0.001) (0.014) (0.018) (0.018) (0.013) (0.016) (0.016)
Mean of dep var 0.010 0.025 0.023 0.167 0.416 0.403 0.176 0.418 0.393
Number of Obs 128167 128167 128167 6318 6318 6318 7341 7341 7341
R-Squared 0.018 0.028 0.030 0.156 0.192 0.195 0.147 0.176 0.182
Price controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Week f.e Yes Yes Yes Yes Yes Yes Yes Yes Yes
Municipality f.e. Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: OLS regressions in all columns. Robust standard errors in parentheses. All regressions control for the averages ddihgfpigerators in classes A+++ or above, A++
and A+ or below; and for week and municipality fixeffects. Columns 1 to 3 report results for all users, regardless of whether they made a purchase or not; Columns 4 to 6 report
results for the sample of buyers, excluding those who were exposed to multiple treatments; Columns 7 to 9 report tressiieni@r of buyers, excluding those who made

multiple purchases.
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Table A5. Treatment effect on search outcomesobustness checks

Dependent variable Number of refrigerator pages viewed Number of seconds spent on refrigerators' pages
A+++ or A+++ or
All more A++ A+ orless All more A++ A+ orless
1) (2) (3) (4) (5) (6) (1) (8)
Panel A: sample = all users
Treat 0.083 0.001 -0.001 0.000 0.738 -4.712 0.113 6.711
(0.120) (0.001) (0.001) (0.004) (9.922) (3.814) (5.477) (4.636)
Treat 1 yr 0.158 0.002 -0.001 0.002 5.413 -3.594 1.773 8.731
(0.138) (0.001) (0.001) (0.004) (11.241) (4.330) (6.278) (5.349)
Treat 15 yrs 0.006 -0.000 -0.002 -0.002 -4.015 -5.849 -1.574 4.658
(0.145) (0.001) (0.001) (0.004) (11.956) (4.495) (6.483) (5.520)
Panel B: sample = buyers (excl. multiple treatments)
Treat 0.817 0.001 -0.014 0.021 111.686 -25.359 20.262 115.675
(1.081) (0.002) (0.009) (0.019) (87.300) (43.314) (61.120) (47.287)
Treat 1 yr 0.870 0.001 -0.013 0.016 85.543 7.306 4.686 68.884
(1.259) (0.002) (0.008) (0.021) (101.023) (51.530) (69.455) (55.952)
Treat 15 yrs 0.760 0.001 -0.015 0.026 139.634 -60.282 36.914 165.698
(1.283) (0.002) (0.0112) (0.029) (105.682) (48.274) (74.639) (56.775)
Panel C: sample = buyers (excl. multiple purchases)
Treat 2.237 -0.001 -0.014 0.033 175.020 -37.872 107.906 95.216
(1.116) (0.002) (0.008) (0.018) (84.516) (44.111) (60.173) (44.436)
Treat 1 yr 1.888 -0.001 -0.014 0.026 129.449 -35.486 89.772 65.434
(1.269) (0.002) (0.007) (0.022) (96.821) (50.808) (68.180) (53.378)
Treat 15 yrs 2.608 0.000 -0.014 0.041 223.552 -40.414 127.218 126.934
(1.396) (0.002) (0.010) (0.027) (105.232) (52.634) (74.981) (51.584)
Price controls Yes Yes Yes Yes Yes Yes Yes Yes
Week f.e Yes Yes Yes Yes Yes Yes Yes Yes
Municipality f.e. Yes Yes Yes Yes Yes Yes Yes Yes

Note: OLS regressions in all columns. Robust standard errors in parentheses. All regressions control for the averags dailgfpgerators in classes A+++

or above, A++ and A+ or below; and for week and municipality fiz#fdcts. Panel A reports results for all users, regardless of whether they made a purchase or
not; Panel B for the sample of buyers, excluding those wdre wxposed to multiple treatments; Panel C for the sample of buyers, excluding those who made
multiple purchases. In each panel, we report the results of two separate regressions: the first is a regression oétbe autaommy equal to 1 for beingdted;

the second on each treatment dummy separately.
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Appendix B: Literature on the impact of providing energy cost information on decisions concerning investments in energy efficiency

Study Product type Design N Treatments Results Notes
Anderson and Refrigerators | In-store field 569 1. Kwh per month; No difference between The pape
Claxton (1982) experiment. 18 refrigerators | 2. $ cost per year; information treatments. analyze or make

stores in 10 cities | (frost-free 3. Sales stéfavoid comparisons of
in Western model) were | mentioning energy the total costs
Canada, purchased consumption; among different
randomization at 4. Sales staff communicat refrigerator
store level. lifetime cost. models.
Allcott and Lightbulbs Incentivised Online: 1,533| Online: 8years energy ang Online: information
Taubinsky(2015) online experiment| respondents;| total cost information; increases average WTP by
and instore field | Store: 1,087 | Store: RAs approached | $2.3, and market share of
experiment, both | customers. | customers in a natural CFL by 12%;
conducted with setting and provide annua| In-store: no statistical
US samples. energy cost based on thei| significant effect of
usage. information.
Allcott and Water heaters| Field experiment | 23,347 1. Energy costriformation; | Information has zero
Sweeney (2017) wi t h a s|customers;, |2. Rebat es; |statistical effect.
center in the US. | 8,275 sales | incentives; and
combinations of these
treatments.
Andor, Gerster, | Refrigerators | Statedchoices, 5,000 1. Standard label with Annual operating cost
and Sommer EU sample. households | annual energy use and information promotes
(2016) efficiency classes; 2. Labg efficient purchases, but only
with added annual when they lead to savings i
operating cost information| the long run.
3. Label with added nen
energy related information
Davis andMetcalf | Air Online stated 2,440 1. Standard label; 2. Labe| No treatment effect on Information
(2016) conditioners | choice experimen| respondents | with statespecific enagy | average usage, but encourages
cost and usage informatio| significant treatment effect | choices

on allocation: households
facing higher costs/usage

associated with
lower lifetime
costs.

28




invest more in energy
efficiency.

Deutsch(2010a) | Washing Field experiment | 95,357 users] 1. Regular product price | Life cycle cost disclosure | No data on actual
machines with an online 2,065 click | information; 2. Additional | did not change the retalil sales, just click
price comparison | throughs to | life-cycle cost information.| volume, but decreased the | throughs to the
website online mean specific energy use o webpage of the
retailers chosen washing machines | online retailer.
0.8%, and their water use b
0.7%.
Deutsch(2010b) | Cooling Field experiment | 1,969 click | Same a®Peutsch(2010a) | Life cycle cost disclagre No data on actua
appliances with an online throughs to reduces the mean specific | sales, just click
(refrigerators, | retailer online energy use of chosen cooli throughs to the
fridge- retailers. appliances by 2.5%. webpage of the
freezersand However, it also decreases| online retailer.
freezers) the number of clicks from
the price comparison
website to final retailers by
about 23%. However,
without controlling for any
characteristic of the
apgiances, information
disclosure appears to
increasec ool i ng 4
energy use (page 309, resy
section).
Heinzle(2012) TV sets 1. Cost estimation 1: 257 1.Standard energy use Peopleoveresimate savingg
experiment; 2. participants | information; 2. Information of efficient models.
Statedchoice from a on annual operatingosts. | Disclosing lifetime energy
experiment. German operating cost information i
online panel; effective in guiding
2: 208 consumers towards more
respondents. efficient purchasing.
Kallbekken, Fridge Natural field 5-month 1. Lifetime energy cost; 2.| No significant effects of No
Seelen, & freezers and | experiment in period, Training of sales staff; 3. | information for fridge randomization,
Hermanser2013) | tumble driers | cooperation with | number of Combination of 1 and 2; 4| freezers. The combined treatment
an electrical sales not Control using data from | treatment reduce the avera( variation at store
retailer reported. other untreated stores. level. Data on
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energy use alumble driers
sold by 4.9% and 3.4%.

aggregate sale pe
store only.

McNeill & Wilkie | Refrigerators | Rating task and | 155 female | 1. Yearly cost; 2. Yearly | No consistent effects of
(2979) build own fridges.| respondents | cost plus additional information.

information, for example,

comparative range.
Newell & Water heaters| Statedchoice 1,217 panel | 1. Standard EnergyGuide | Lack of relevant informatior|
Siikamaki(2014) experiments on | members label; 2. Estimated yearly | leads to significant

panel users who identify | operating cost; 3. undervaluation of energy
themselves | Estimated yearly energy | efficiency. Simple

as household
head

use; 4. Cost range of
similar models5. CO2
emissions.

information on the economi
value of saving energy is th
most important element.

Stadelmann &
Schuber(2018)

Tumble
dryers,
freezers and
vacuum
cleaners

Online retailer

6 months

1. Energy use (kWh); 2.
Life-cycle energy cost.

Information did not result in
more efficienfpurchases. It
even led to less efficient
purchases for vacuum
cleaners.

No
randomization at
individual level.
Each treatment
implemented for
12 weeks.
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Appendix C. Results fromPreAnal ysi s Pl ands specifica

The analysis reported in this sectiorfelié from what promised in the PAmalysis Plan under two
respects, both resulting from the same issue. We were not given access to product catalogue
information for other categories of apices, save cannot control in the regresssdor previous

purchases by the customer; nor we can evaluate the impact of the rollout of the energy cost
information to other product categories.
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Table C1: Treatment effecton the probability that a customer makes a purchase

Dependent variable Buy a refrigerator
) 2) 3) 4)
Treat 0.005 0.004
(0.007) (0.007)
Treat 1 year 0.011 0.011
(0.008) (0.009)
Treat 15 years -0.000 -0.002
(0.007) (0.008)
Day f.e. No No Yes Yes
Constant 0.313*** 0.313*** 0.313*** 0.313***
(0.005) (0.005) (0.005) (0.005)
Number of Obs 20371 20371 20371 20371
R-Squared 0.000 0.000 0.018 0.018

Notes: OLS, s.e. clustered at municipality level. * significant at 10%; ** sigmifiat 5%; ***
significant at 1%.
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Table C2: Treatment effect on the probability that a customer purchases a product of a
certain energy class, unconditional analysis with SUR

Buy a refrigerator of

Dependent variable energy class
1) 2)
A+++ or more
Treat -0.005
(0.003)
Treat 1 year -0.004
(0.004)
Treat 15 years -0.006
(0.004)
Constant 0.055*** 0.055***
(0.003) (0.003)
A++
Treat 0.000
(0.005)
Treat 1 year 0.007
(0.006)
Treat 15 years -0.006
(0.006)
Constant 0.127*** 0.127***
(0.004) (0.004)
A+ or less
Treat 0.010*
(0.005)
Treat 1 year 0.007
(0.006)
Treat 15 years 0.012**
(0.006)
Constant 0.127*** 0.127**
(0.004) (0.004)
Date f.e. No No
Number of Obs 20371 20371
R-Squared 0.0 0.000

Notes: SUR regressions. * significant at 10%; **
significant at 5%; *** significant at 1%
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TableC3: Treat ment effect on purchased product s

Dependent variable Refrigerator's energy class
1) 2) 3) 4)
Treat 0.064** 0.065**
(0.030) (0.030)
Treat 1 year 0.051 0.054
(0.039) (0.037)
Treat 15 years 0.077** 0.076**
(0.031) (0.032)
Day fe. No Yes No Yes
Constant 2.819*** 2.304*** 2.819%*** 2.303***
(0.076) (0.198) (0.076) (0.198)
Number of Obs 6191 6191 6191 6191

Notes: Ordered probit, s.e. clustered at the municipality level. Excluding minibars (untré&e
significant at 10%; ** significant at 5%; *** significant at 1%.
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Table C4 :

Treat ment

effect

on

purchased

Dependent variable

Characteristic of purchased products

1) 2) 3) 4)
Refrigerator's energy consumption (kWh)
Treat 1.987 2.495
(2.192) (2.221)
Treat 1 year 0.456 0.758
(2.870) (2.935)
Treat 15 years 3.566* 4.290*
(2.122) (2.189)
Constant 249.978**  249.644***  249.978** 249.643*+*
(2.004) (2.098) (2.004) (2.097)
Number of Obs 6271 6271 6271 6271
R-Squared 0.000 0.027 0.000 0.027
Refrigerator's category
Treat 0.028 0.033
(0.030) (0.032)
Treat 1 year 0.025 0.026
(0.042) (0.043)
Treat 15 years 0.030 0.040
(0.031) (0.033)
Constant 1.105*** 1.699*** 1.105*** 1.699***
(0.030) (0.228) (0.030) (0.228)
Number of Obs 6208 6208 6208 6208
Refrigerator's price
Treat -14.691 -12.150
(9.580) (9.633)
Treat 1 year -18.433 -16.768
(11.416) (11.523)
Treat 15 years -10.822 -7.373
(10.320) (10.418)
Congant 580.421**  578.751**  580.421**  578.750***
(7.302) (7.394) (7.302) (7.395)
Number of Obs 6187 6187 6187 6187
R-Squared 0.000 0.028 0.000 0.028
Refrigerator's total cost (price+15 yrs energy cost)
Treat -7.996 -3.886
(14.313) (14.463)
Treat 1 year -16.102 -13.285
(17.693) (18.101)
Treat 15 years 0.386 5.837
(14.651) (15.044)
Constant 1315.487** 1312.786*** 1315.487*** 1312.784***
(10.983) (11.263) (10.984) (11.263)
Number of Obs 6187 6187 6187 6187
R-Squared 0.000 0.029 0.000 0.029
Day f.e. No Yes No Yes
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Note: OLS regressions in Panel A, C and D; Ordered probit regression in Panel B. s.e
clustered at the municipality levéixcluding minibars (untreated). * significant at 10%; **
significant at 5%; *** significant at 1%.
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Table C5: Treatment effects on navigation

Dependent No. Refrigerators product No. Refrigerators' pages Seconds spenbn No. Refrigerators
variable pages viewed viewed refrigerators' pages No. Refrigerators added to cart  added to favorites
€Y (2 ) (4) ©) (6) (7) (8) ) (10)
Treat 0.253 0.207 39.377** 0.034*=** 0.027*
(0.168) (0.151) (19.932) (0.012) (0.014)
Treat 1 year 0.471* 0.329** 52.831** 0.028* 0.043***
(0.219) (0.162) (21.380) (0.016) (0.016)
Treat 15 years 0.011 0.068 25.352 0.039** 0.012
(0.192) (0.190) (25.144) (0.016) (0.017)
Date f.e. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Constant 11.487**  11.495%** 6.717*** 6.723%** 655.319*** 655.540*** 0.359%** 0.360***  0.136***  0.136***
(0.151) (0.151) (0.124) (0.124) (15.437) (15.312) (0.009) (0.009) (0.010) (0.010)
Number of Obs 20371 20371 20371 20371 20371 20371 20371 20371 20371 20371
R-Squared 0.010 0.010 0.010 0.010 0.011 0.011 0.010 0.010 0.007 0.007

Notes: OLS, s.e. clustered at municipaldyel. * significant at 10%; ** significant at 5%; *** significant at 1%
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Table C6: Treatment effects on navigation, by energy class of products viewed

Energy class of product A+++ or more A++ A+
) 2) 3 4) 5 (6)
Viewed refrigerator's product page
Treat -0.009 0.061* 0.079**
(0.021) (0.032) (0.03)
Treat 1 year -0.073 0.086 0.062
(0.069) (0.108) (0.103)
Treat b years -0.006 0.060* 0.080**
(0.021) (0.033) (0.031)
Constant 0.260*** 0.280*** 0.439%** 0.431%** 0.526*** 0.532%**
(0.018) (0.028) (0.028) (0.043) (0.027) (0.041)
Number of Obs 359493 359493 359493 359493 359493 359493
R-Squared 0.010 0.010 0.017 0.017 0.027 0.027
No. Seconds spent on refrigerator's product
page
Treat 7.99 -5.501 12.209
(6.637) (9.785) (9.243)
Treat 1 year 12.451 19.319 10.156
(22.061) (32.526) (30.722)
Treat 15 years 7.731 -6.706 12.308
(6.715) (9.901) (9.351)
Constant 13.809** 12.390 34.422%** 26.598** 14.598* 15.244
(5.803) (8.813) (8.557) (12.993) (8.082) (12.273)
Number of Obs 359493 359493 359493 359493 359493 359493
R-Squared 0.001 0.001 0.002 0.002 0.003 0.003

Notes: OLS individual fixeebffects panel regression, s.e. clustered at municipality level. Additional controls: date f.e. * significant at 10¢
significant at 5%; ** significant at 1%
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Appendix D. Estimation of the implied discount rate

We explain here the estimation strategy for the discount rate implied by the observeaffgade
bet ween prices and energy <cost s, m aekdata. Jheu s e
analysis makes use of the daily variation in purchasing prices and of the information on products
views and purchases to estimate implied discount rates. The estimation prdoedses on the
treated consumers anelies on the following assnptions:

1. Consumers are fully informed about the energy cost and take this information fully into
account.

2. Consumers make calculations of energy saving using a constant discounting model with
annual discount rate r.

3. Consumers take 15 years as the expddduration. The annual energy cost is paid at the
end of each year.

4. Based on the above assumptions, a consumer in-yfe@rltreatment will takg i Q@ Q

Q ‘Q as the lifetime cost of a fridge, whaye "(sotke purchasing price which is
incurred immediately, anfithe annual energy cost, which is paid each year from year 1 to
year 15.

5. Similarly, a consumer in the 3fear teatment will take) 1 Q-0 Q asthe lifetime
cost of a fridge, wher® O Hsfhk purchasing price which is incurred immediately, G
15year total energy cost, whose 1/15 is paid each year from year 1 to year 15. In the
estimation process, we write as"Qfor consumers assigned into theyidar treatment.

Theanalysis makes use of the full navigation dztauyers where each observation corresponds to

one page viewed by a customer. We collapse this datasetlavéh ofindividual, product code and

price This means that we have one observation for each prguticet combination viewed by a
customer For instance, if a buyer visited a product page twice during the same day, the product
features once among heaoguct views because the same price was applied to the product within the
same day. However, if the same product was viewed by the buyer over different days, and experienced
a price variation between those days, then the product appears twice in the datage t hat b
product views, once for each pria¥e restrict this dataset tmstomers assigned to the information
treatmentsvho made a purchasas they are the ones who can be assumed to have full information
on the energy costnd to have paid @ntion to it. The latter assumption is supported by the search
outcomesWe take the simplinearmodel:

6 00 QUQAMQT 01 QR QA [ ® 0 -

Whered 6 0 'O "QQSHM indicator equal to one if customeérmpurchased produgt on dayt.

606 00Ol "QR @D for each product viewed but not purchased. ‘Qds&he price of produgton

dayt (time-varying), while'Qisthetimei nvar i ant pr o dareweklsfiixedaffects gy ¢
indicating the week, within which dayfalls; and & ando are fixed-effects capturingroductjé s

brand and typéonedoor, twadoors, fridgefreezer, etc,)two importanfeatures of the product
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The coefficients df and/ represents the decision weights of the purchasing @nidenergy cost
for customer while browsing the products. We thus take the ratio of the coefficients Q

The discount ratecan be computed according8imilarly, we estimate a random effect Logit model
where the lefhand side of the equation becomes a latent variable that represents the utility of
purchasing the fridg&.able D1 reports the regression restits.

Table D1: Impact of price and energy cost on purchase decisions

Dependent variable Buys a refrigerator

OLS Logit
(1) (2)
Price {100 Euro) -0.00396*** -0.1209**
(0.000471) (0.0105)
1-year energy cost -0.000187 -0.00525**
(0.000144) (0.00203)
Constant -0.0260
(0.0263)
Observations 43,045 42980
Number of individuals 5,107 5107
R-squared 0.011

Notes:Robusts.e.in parenthesed he regression controfer individual fixed-effects,
product brand and type fixesffects. Product price is expressed in 100 Euro for readability
of the results* significantat 10%; ** significant at 5%; *** significant at 1%.

Based on the above strategy, we have Q

:—:4.34, and thus r=0.198m the Logit model

8—:4.72and thus=0.18 from the

OLS model, and- Q

2 Note that, for readability of the results, price in the regression is express@d Euro, while in the calculation of the
implied discount rate both price and energy costs are expressed in Euro.
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