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Issue: Energy Efficiency Gap
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Energy labels provide clear
information...

..yet consumers still
underinvest in efficiency.

—> We aim to improve it!
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How to improve it?

There are potential ways of doing that:

1.

Increase the attention to savings - limited effects
e.g. Berkouwer & Dean (2022); Ceolotto & Denny (2024)

Conduct information campaigns - small average effects
e.g. Andor et al. (2022)

Provide financial incentives > mixed results
e.g. Boomhower & Davis (2014); Fowlie, Greenstone & Wolfram (2018)

Highlight Social comparison?
e.g. Allcott (2011) - effective in some contexts
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Social comparison?

Social cues are effective to
promote energy efficient
choices in other contexts Rt I

— Energy use/bill
e.g. Allcott (2011)

— Solar adoption/peer effects S
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Context issue: Baseline Prevalence

Descriptive Norm

Many Past Visitors Have
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There is a widespread assumption that social
comparisons promote conformity to majority
behavior.

1. Social information may backfire when
undesirable behaviour is the norm

Bicchieri (2006); Cialdini, (2003)
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Context issue: Appliances

Washing Machines — lllustrative Distribution of Potential Sales Fridge-Freezers — lllustrative Distribution of Potential Sales
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People buy efficient People buy inefficient
Washing Machines Fridge-Freezers
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Research Goals:

Assess whether social comparison can promote more energy-
efficient appliance choices.

1) Test how baseline prevalence shapes the effects of social
comparison.

2) Develop an alternative social comparison frame designed
to avoid backfire effects
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Method — Task:

Experiment:
Representative Irish sample (N = 1,828)

Simulate a web Shopping

- 15 real appliances
- 3 most popular per energy label and prices below €1,000

- Attributes: price, brand, energy label, capacity/size, customer rating

Binary Choice Experiment
- Muultiple binary decision tasks (10)

- Understand trade-offs for each attribute
- Attributes: price, brand, energy label, capacity/size, customer rating
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Screens:

Decision 2 — Consider the following Fridges

Clear Filters Tt Sort by

SHARP ES-NFB0142WD-EN

(4.5/5) Your Basket

Energy
Price €499 Price €649

Brand Samsung Brand Hotpoint
No Preference

Cost: €0

Extra Feature:

€399.99

Confirm Selection

| Energy Efficiency ENERGY LABEL
> J INDESIT Water Balance+ MTWC 71252 W UK
(4.4/5)

Brand: IN T

Extra Features:
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Method:

Two different appliances (change the context)
- Washing machines (high efficiency prevalence)
- Fridge-freezers (low efficiency prevalence)

Three Social comparison
- Control — No extra info
- Direct Comparison (DC)
- Positive Deviance (PD)
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Treatment Message Appliance | E(%) | D (%) | C (%) | B (%) | A (%)
Washing _ _ _ _ _
machines

Control No extra information
Fridge-
freezers
7] P r:\;acshI:Lnegs 4 6 10 16 63
Direct Same energ)zyefflclency as
. 0
Comparison of Irish buyers' choices.” Fridge-
54 24 12 6 3
freezers
7] P r:\;acshI:Lnegs 1 5 11 21 37
Positive Betterenergy)/(;fflclencythan
. 0

Deviance of Irish buyers' choices.” Fridge-

1 55 79 91 97
freezers

Control

Energy Label
A

1A

G

Direct Comparison

Energy Label

3%

Positive Deviance

Energy Label




Screens:

Decision 2 — Consider the following Fridges
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Results — Shopping task
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Results — Shopping task

Main outcome:
Energy label of the chosen appliance

Coding:E=0,D=1,C=2,B=3,A=4

Higher values indicate better energy efficiency
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Results — Shopping

Washing machine
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Results — Shopping task - Choices

Choice probabilities by energy label

Washing machines (N = 926) Fridge-freezers (N =902)
Label Control DC PD ADC A PD Label Control DC PD ADC A PD
E 0.04 0.02 0.03 -0.02 -0.01 E 0.10 0.16 0.09 +0.06** -0.01
D 0.08 0.04 0.04 -0.04*  -0.04** D 0.17 0.14 0.12 -0.03* -0.05*
C 0.08 0.06 0.08 -0.02 0.00 C 0.28 0.24 0.26 -0.03 -0.02
B 0.19 0.20 0.21 +0.01 +0.02 B 0.23 0.18 0.22 -0.05* -0.01
A 0.61 0.68 0.64 +0.07**  +0.03* A 0.21 0.27 0.31 +0.06*  +0.10***

The table shows choice probabilities for energy labels under different treatments and how DC and PD shift choices toward more

efficient labels. Qd UM THAIGHDE
EACNAMAIOCHTA
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Results — Shopping task - Choices

Washing machine Washing machine
10% 1b
60% 1

Direct Comparison (DC): I
|

40% 1

—>Increases choice of top labels (A) S e

—>But also increases inefficient choices N II
(E) in low-prevalence contexts

-5% 1 N =926

Fridge-freezer Fridge-freezer

Share

a 10%'b

A share vs control

60% 1

Positive Deviance (PD): I LL 1 |
—Increases choice of top labels (A) Jl Il II II II N - o0z
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Results — DCE task
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Results — Binary Choice

Main outcome:
we check the probability of being chosen

Coding: 1 = chosen, 0 = not chosen

Model: Choice = Bi(Attributes) + Bi(Energy Label)
+ Bk(Energy Label x Treatment)

We can express the value of each attribute in monetary
terms (energy label being the key attribute)

19
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Results — DCE task — WTP
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Willingness to pay (€)
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Results — DCE task — WTP

Willingness to pay for energy labels (€)

Washing machines Fridge-freezers
Label Control DC PD ADC(€) APD(€) Label Control DC PD ADC(€) APD(€)
E 0 -96 -111 -96 -11717** E 0 90 -80 +90* -80
D 73 112 44 +40 -29 D 118 222 171 +105** +53
C 286 273 219 -13 -67 C 267 403 318 +136*** +51
B 352 322 314 -30 -38 B 464 491 529 +27 +65*
A 343 434 408 +91** +65 A 468 556 620 +88** +152%**
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The table shows WTP for energy labels under different treatments and how DC and PD increase the WTP o) ! AN INSTITIUID



Results — DCE task — WTP
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Conclusion:

Social comparison can promote sustainable choices — but depends on context
Baseline prevalence is a key

Direct Comparison (DC):

—> Can improve efficiency, particularly in contexts where the desired behaviour is already prevalent
— But it may generate polarisation or backfire in low-prevalence contexts

Positive Deviance (PD):

— Consistently promotes efficient choices, even in low-prevalence contexts
— Avoids backfire

Policy key takeaway:

Standard norm messages can backfire or polarize behavior depending on what’s common, while
reframing comparisons around improvement consistently leads to better outcomes.
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Theoretical Contributions:

Baseline prevalence as a boundary condition

— Previously identified between contexts
— We isolate it while holding the decision environment constant

Distributional (not just average) effects
— Social comparison does not only backfire—it generates a U-shaped response
— This challenges the standard assumption of convergence toward the majority

Comparison structure matters
— We introduce a novel social comparison framing (Positive Deviance)
— Effects depend on how comparison is constructed, not just on the information itself
— This challenges the standard assumption of convergence toward the majority
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Results — Shopping task

(1) (2) (3)
Ful WM  FF

Treatment (baseline: Control)

Direct Comparison 0.190* 0.338** -0.001

(0.106) (0.165) (0.1486)

Positive Deviance 0.281***  0.197 0.358*
{n.ma) {{].162) {{}.144)

Observations 1828 026 002

Notes. Ordered logit coefficients. Dependent variable: chosen energy-efficiency category (0 =E, ..., 4

A). Treatment conditions: Control, Direct Comparison, Positive Deviance. Column (1): full sample
rashing machines (WM) and fridge-freezers (FF). Standard errors in

(Full). Columns (2)—(3):
parentheses. * p < 0.10, ** p < 0.03, *** p < 0.01.
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Results — DCE task
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(1) (2) (3)

Full WM FF
Price (€150s) 0877 -0.805**%  -0.852%*
(0.0244)  (0.0366)  (0.0327)
Energy efficiency 0.675%** 0.614**  0.734***
(0.0248)  (0.0359)  (0.0332)
Energy x Direct Comparison  0.0644**  0.119*** 0.00768
(0.0299)  (0.0426)  (0.0397)
Energy = Positive Deviance 0.155%**  0.130*"  0.187**
(0.0315)  (0.0459)  (0.0392)
Observations 54,2840 27,780 27,060




Sample

28

Female Age Class Region
WM - Control (304) 0.52 096 275 1.61
WM — Direct Comp. (310) 052 094 281 1.54
WM — Pos. Deviance (310) 047 094 279 1.67
FF — Control (296) 0.45 0.83  2.82 1.60
FF — Direct Comp. (299) 051 0.890 271 1.59
FF — Pos. Deviance (305) 051 092 279 1.67
F-test (p) 0.389 0.350 0.757 0.285
Total sample (1828) 0.50 0.91* 2,78 1.61
Irish population 0.51 0.86 2.18 1.61




Ordered D
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Table 13: Ordered logit estimates with demographic controls

(1)

Full sample Washing machines

(2)

[3)

Fridge-freezers

Treatment (baseline: Control)

Direct Comparison 0. 109 0.376% 0,015
(0.107) [0.167) [0.148)
Positive Deviance 0.275%=+ 0.220 0.340=+
(0106 (0.165) (0.146)
Female (=1) 01024 0.162 0.184
(0.088) (0.137) (0.121)
Age -0.043 -0.019 -0.163*+
(0.057) (0.090) (0.073)
Region (baseline: Region 1)
Region 2 -0.085 0.182 -0.136
Region 3 0.161 0.086 0.260
Region 4 -0.0%7 -0.051 -0.032
Social closs (CIE; baseline: highest closs)
CIE 1 -0.555 -0.814 -0.323
CIE 2 -0.160 -0.340 0.185
CIE 3 -0.230 -0.351 0.042
CIE 4 0.021 -0.212 0.252
Observations 1,703 Q06 BRT
Pseudo R® 0. 0066 0.00=1 0.0113




Ordered E

Table 17: Environmental attitudes and efficiency choice (ordered logit)

1 - -
(1) (2) (3)

Full WM FF

Treatment (baseline: Control)

Direct Comparison 0.191* 0.299* 0.0435
(0.106) (0.167) (0.147)

Positive Deviance 0.269*  0.166 0.332*

(0.105) (0.164) (0.144)

Environmental attitudes
Standardised environmental attitudes 0.221*** 0.365*** 0.170*

(0.073) (0.109) (0.102)
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Generalized
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Table 7: Generalised ordered logit estimates

(1)

Full sample

(2

Whashing machines

(3

Fridge-freerers

Treatment (bascline: Control)

Probability of choosing at least energy level D or higher (¥ > 1)

Direct Comparison -0.311 0.489 -[.548™
(0.217) (0.490) (0.252)
Positive Deviance 0197 0.352 0.146
(0241} (0.472) (0.283)
Constant 2645 3282 223
(0.164) (0.307) (0.195)
Probability of choosing af least encrgy level O or higher (Y > 2)
Direct Comparison 0082 0638 -0.143
(0.148) (0.293) (0.181)
Puositive Deviance 042 0693 0.340r
(0.157) (0.297) (0.192)
Constant 1433 2039 0985
(0.103) (0.180) (0.130)
Probability of choosing af least encrgy level B or higher (Y > 3)
Direct Comparison 0.180 0.548™ 0.021
(0.121) (0.226) (0.164)
Positive Deviancs 0.300 0.333 0.340°
(0.122) (0.217) (0.164)
Constant 0.330 1424 -0.202
(OL084) (0.145) (0.116)
Probability of choosing the highest energy level 4 (Y =4)
Direct Comparison 0.257 0277 0.32%
(0L116) {0.169) (0.192)
Positive Deviance 0.258" 0.134 0305
(OL116) (0.167) (0.188)
Constant .34 0435 -1.206=
(0L0E3) (0.118) (0.141)
Observations 1828 926 2




Mixed L
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Table 10: Mixed logit models: energy-label dummies and non-monotonic effects

Full sample

(2]

Washing machines

(3]

Fridge-fromers

Pized cocfficients

Price (€150s)  -0.Eg2="
(0.0245)

Energy label dummies

D 0.507*
(0.108)

C 1.578=
(0.116)

B 2460
(0.121)

A 23657
(0.128)

Energy » [Direct Comparisen

E -0.0147
(0.232)
(] 0451
(0.205)

C D416
(0.196)

B 0.01TE
(0.172)

A 0.550°"

(0167

Energy  Posilive Devdance

E .545""
(0.211)

] 0.111
(0.204)

C -0iT5E
(0.179)

B 0.0437
(0167
A 0613

[0.165)

-0.o1gw-
(DL0E6E)

-0gag™
(0.309)
-0.173
(D.318)
-0.412
(0.266)
-0.233
(0.263)
0400
{0.2486)

-(LBES
(0.0335)

0.521"
(0.287)
DLB0g=*
(0.248)
07847
(0.241)
0.155
(0.205)
050"

(D.204)
-0.458

(0.287)
0.3048
(D0.248)
0.2
(0.224)
0.378"
(0. 200)
DB~
(0.20)

Observations 54,540

27,780

27,060

ts




Mixed F

Table 11: Mixed logit models: full specification (linear energy efficiency)

(1) (2) (3)

Full W FF
Price (€130s) -0.87T*** _0.BO5*** _[.853==+
(0.0244) (0.0366) (0.0327)
Energy efficiency 0.675***  0.614**  (0.734°*
(0.0248) (0.0359) (0.0332)
Energy x« Direct Comparison  (0.0644%* 0,119 00076
(0.02007  (0.0426) (0.0397)
Enerocy x Positive Deviance  0.155***  0.130%*= (. 187*=+
(0.0315) (0.04597  (0.0392)
High-end brand 00514 -0.199** 00565
(0.04407  (0.0692) (0.0549)
Customer rating 0219 0.125% (0.304°=
(0.0257) (0.0383) (0.0346)
Capacity / size 0.378*++ 0,225+ (). 437*=+
(0.04607 (0.0788) (0.0540)

Continued on nert page
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