{;%‘:?5% Universidad del
*-‘%%.

¥,

1.

34 Rosario

The impact of peer comparison and social norms on water
consumption behavior: a controlled experiment

Author

Maria Lucia Florez Jiménez

Directors

Julia Seither
Cagatay Kayi

Magister en Economia

Faculty of Economics
Master of Economics

Universidad del Rosario
Bogota — Colombia

2026



1 Introduction

Since 2024, major cities such as Bogota, Mexico City, Cape Town, and Johannesburg
have faced water rationing due to record-low reservoir levels. The situation the
city is facing reflects a worldwide concern, studied and reported by organizations
like the World Bank: the devastating impacts of climate change are imminent,
and if decisive actions are not taken, by 2030 the deficit of drinking water could
exceed 40% (Neo & Jha, 2023)). The current climate situation accounts for the
negative externalities that excessive water consumption entails. A common approach
to tackling negative externalities are price-related mechanisms (in the fashion of
Pigouvian taxes). Nevertheless, when it comes to taxing utilities, a series of political
and technical challenges arise: stepping in the way of universal access as well as the
difficulties in determining the price-elasticity parameters are some of the hurdles of
resorting to these mechanisms (Allcott, 2011)).

Considering the challenges posed by price-related mechanisms, behavioral eco-
nomics sheds light on how issues like water shortages can be addressed by generat-
ing incentives to diminish water overconsumption in a more cost-effective manner.
Principles such as nudging can encourage sustainable behavior (conscious water con-
sumption, for instance) by leveraging social norms. This work aims to explore the
circumstances required for social nudging to be effective in achieving sustainable
behavior in the context of rationalizing water consumption in the city of Bogota.

To achieve this, we implemented a natural field experiment in which some users
from Bogotd’s largest water utility company, EAAB, were randomly selected to re-
ceive a message through their bill comparing their consumption to that of their
neighbors. A difference-in-differences estimation was conducted to assess the im-
pact of this social comparison. The objective was to determine under what circum-
stances—if any—these messages influenced users” water consumption patterns.

There is a significant amount of evidence that social nudges are effective in
promoting sustainable behavior. Cialdini (2009) and van der Linden (2018) are
among the studies that examine the impact of social nudging through appeals to
social norms and peer comparison. More specifically, Allcott (2011) and Ayres (2010)
tested the effect of a social nudge in the form of messages sent to users comparing
their energy consumption to that of their peers, finding a reduction in electricity
usage by approximately 2-3%. Similarly, numerous studies have explored the effect
of comparison messages on water consumption.

In Colombia, Jaime and Carlsson (2016) and Lopez-Rivas (2019)) conducted field
experiments in small populations to test the impact of this social nudge. In both
cases, the intervention incentivized a reduction in consumption. Jaime and Carlsson
(2016) find that households receiving normative feedback reduced their water con-
sumption by approximately 6-7% in a sample of 1,857 households in a small town,
while Lopez-Rivas (2019) reports reductions of about 8% among treated households,
with additional spillover effects of around 5-6% among nearby households. These
findings provide evidence that peer comparison messages can promote water conser-
vation. The present study contributes to this literature by analyzing the same type
of behavioral intervention using a substantially larger and more heterogeneous sam-
ple of residential users in Bogota. In addition to estimating average treatment effects



and previously explored heterogeneous responses across socio-economic strata and
baseline consumption levels, this study explores the impact of deviations from the
average consumption of the relevant comparison group, as well as potential spillover
effects within residential complexes. By doing so, it provides new evidence on the
conditions under which social comparison messages are more likely to influence water
consumption behavior.

The study presented in this paper builds on previous research by exploring the
impact of the same social nudge: a message sent to users comparing their consump-
tion to that of their peers. The contribution of this work is threefold: i) it includes a
much larger and more heterogeneous sample than previous experiments conducted
in Colombia, thereby increasing its external validity; ii) it incorporates multiple
thresholds based on the deviation between individual household consumption and
the average consumption within the gated community (cut-off points), allowing for
a more precise definition of the relevant peer comparison group; and iii) this study
examines heterogeneous effects across deviation levels. To the best of the author’s
knowledge, prior research has not addressed the impact from deviation from baseline
in consumption change.

The results reveal spillover effects within gated communities (the units defining
neighborhoods) and demonstrate that raising awareness about higher-than-average
consumption fosters positive environmental behavior. This effect is most pronounced
among users in higher socioeconomic strata, those with higher baseline water usage,
and individuals whose consumption slightly exceeds their community’s average.

The remainder of this paper is organized as follows: Section 2 presents the
theoretical framework. Section 3 describes the data and the experimental design
implemented in the study. Section 4 outlines the empirical strategy used to estimate
the effects of the intervention. Section 5 presents the main results, including the
analysis of heterogeneous effects. Finally, Section 6 concludes and discusses the
policy implications of the findings.

2 Theoretical framework

The study of social norms has been one of the most prolific areas within experimen-
tal economics. As compiled by Bicchieri et al. (2019) in a comprehensive literature
review, various studies demonstrate that social norms guide human behavior and
interactions across a wide range of decision-making situations: corruption, envi-
ronmental conservation, charitable behavior, among others. This understanding
reflects not only the perception of norms as restrictions but also as motivations.
In this sense, the term norm-nudges has been coined for those nudges that arise
from social norms, generating behavior changes that are socially optimal (such as
reducing pollution, not evading taxes, and reducing water waste, for example). So-
cial norms are the beliefs held about the behavior of the environment, and in this
sense, one of the key assumptions behind the functioning of nudges is that there is
interdependence among individual behaviors (Cialdini et al., [2004)). In other words,
a person’s decisions depend not only on their own preferences or circumstances but
are also influenced by what they perceive others are doing. This interdependence
creates a network effect, where individuals’ actions are shaped by the behavior of



their peers. As a result, norm-nudges can be effectively used to encourage prosocial
behaviors, as establishing positive social standards encourages people to align with
these expectations.

Thaler and Sunstein (2008), Schultz (2007), Andor and Fels (2018]), Allcott
(2011)), are some of the studies that demonstrate that social nudges can effectively
promote sustainable behavior by bridging the gap between information and behavior
by triggering motivation. Nudges that appeal to social norms serve as a mechanism
to generate motivation without resorting to prohibitions or economic incentives,
which are other methods of motivation (Thaler & Sunstein, 2008).

As mentioned above, peer comparison is an essential element in the social nudge.
However, contradictory results regarding the expected impact of social comparison
have invited a closer examination of the necessary conditions for peer comparison
to generate the desired effect. One of these conditions is understanding that social
norms are heterogeneous, and in this sense, individuals seek approval within a rele-
vant reference network (te Velde, |2022)), where there is a homogenization of norms
that diverge in more aggregated contexts.

One of the important assumptions behind the controlled experiment that was
conducted was to consider that the relevant group for individuals consisted of their
neighbors, understood as those who live in the same gated community. Although
this assumption is a simplification of what individuals may consider their relevant
comparison network, variables such as income and geographical proximity are crucial
for this delimitation.

The experiment was conducted based on the hypothesis that sending alert or
congratulatory messages, which compared a user’s consumption to that of their
peers, would appeal to social norms and make users aware that their behavior was
being observed and compared.

i Information: "1 am aware that water is a limited resource and that climate
change threatens its availability.”

it Social norm/intention: ”My peers, the people with whom I believe I should
compare myself and who compare me, have behaviors that are pro (or anti)
environment, and in that sense, that should be the acceptable behavior and
the behavior I should follow.”

iii Nudge: "1 am being compared; my behavior is being observed, and it could
potentially be verified by the network to which I believe I belong.”

In this sense, based on what is presented by behavior theory regarding social
norms, the nudges and their impact on closing the gap between information and
action, it would be expected that the alert message would reduce consumption by
appealing to social comparison (Allcott, 2011)).



3 Data and experimental design

3.1 The experiment

The experiment was conducted in the city of Bogota through its major water util-
ity company: Bogotd’s Water and Sanitation Company (EAAB for its acronym in
Spanish). The company has a market share of 98%, which means that it serves most
of its 9 million inhabitants — a figure that roughly translates into 2.1 million resi-
dential users for the utility-. The intervention that was tested was a message sent
through the water bill. This message compared the users’ two-month consumption
(measured in cubic meters) with that of his neighbors. If the consumption was lower,
the user would receive a congratulatory message whereas if the converse happened
he would receive an alert one (see Appendix . In this experiment, “neighbors” are
those that belong to the same gated communityﬂ.

3.2 Data

User information was extracted from the EAAB billing database, which includes,
among other variables, the following: i) billing period, ii) user ID, iii) type of user
(residential, industrial, commercial, official, and multi-user), iv) geographic coordi-
nates, v) cadastral chip, vi) socio-economic stratum, vii) consumption of the period
in m3, and viii) reading anomaly code. The EAAB collects metering records from
each user every two months, resulting in six reading and billing periods per year.
However, since these records are not obtained simultaneously, the consumption pe-
riods vary by user. For example, the first billing period of 2022 (2022-10) covers
December 15 2021, to February 14, 2022, for some users, while for others, it
covers January 12 to March 11%* 2022. This discrepancy has significant impli-
cations for the experiment: the intervention cannot be implemented concurrently.
To carry out its reading and billing processes, the EAAB divides the city into five
zones (see Appendix [E+ Figure @ and 26 billing cycles, each represented by a letter.
The billing calendar accounts for manual meter readings and the limited number
of workers available to read all users’ meters at once. Consequently, the complete
cycle to cover the entire city requires two months. To the EAAB billing database
was added the identification of the horizontal property to which the different users
belong to (if applicable). This integration was made possible using the cadastral ID
key. Once the integrated databases of the EAAB and IGAC were obtained, all non-
residential users and residential users who did not belong to a horizontal property
were excluded. An additional filter was applied to consider only those complexes
with at least twenty users. The selection of this threshold is based on discretionary
criteria to ensure a sufficiently robust number of users for conducting analyses of
resource distribution within the residential complex. Users should not have con-
sumption deviations or reports of meter malfunctions (information captured in the
reading anomaly code field). Further refinement of the database was conducted:
only billing cycles A, B, C, R and U were considered, as the EAAB granted autho-

! According to IGAC (National Geographic Institute) nearly a quarter of Bogotd’s households
belong to a gated community.



rization to add messages only to the bills of users in these cycles. This restriction
follows pre-existing joint-billing agreements in specific zones and cycles, which bun-
dle the water bill with charges for additional utilities (such as solid waste), thereby
reducing space for any additional information. Despite this limitation, coverage was
achieved throughout the city, including various socio-economic strata. The selection
process resulted in a sample of 214,301 users distributed across 2,410 residential
complexes. Figure 1| shows the geographical distribution of the resulting users.

Figure 1: Distribution and geographical location of residential users involved in the
experiment

3.3 Empirical design

The resulting 214,301 users were allocated to one of the following groups:

1. Clean control group: users in gated communities where no one receives the
message.

2. Spillover group: users who do not receive the message but belong to a gated
community where some users do receive it.

3. Strict treatment group: users who receive the message.




The reason for having two control groups (clean and impure) instead of just one
is to test for spillover effects. Without including an spillover group, the impact of
the intervention could be underestimated.

Users were allocated to groups through a two-stage randomization process. First,
at the gated community level, approximately 33.3% of communities (out of 2,410)
were randomly selected, with all their users assigned to the clean control group.
From the remaining 66.6%, half of the users within each gated community were
randomly assigned to the impure control group, while the other half were placed in
the strict treatment group.

Due to the structure of billing cycles, the same billing period corresponds to
different consumption periods (see Tables 1| and .

Baseline Post-intervention period
Billing Billing Consumption Consumption | Billing Consumption Consumption
cycle period start date end date period start date end date

A 2022-60 Jun 257, 2022 Aug 239, 2022 | 2023-10 Aug 2472022 Oct 21%, 2022
B 2022-60 Jun 30%h, 2022 Aug 27, 2022 | 2023-10 Aug 28,2022 Oct 26'h, 2022
C 2022-60 Jul 02,2022 Aug 30, 2022 | 2023-10 Aug 31%, 2022 Oct 28", 2022
R 2022-60 Aug 05%, 2022 Oct 0374, 2022 | 2023-10 Oct 04", 2022 Dec 0274, 2022
U 2022-60 Aug 16%, 2022 Oct 1474, 2022 | 2023-10 Oct 15,2022 Dec 14", 2022

Table 1: Experiment timing - consumption

Baseline Post-intervention period
Billing cycle Billing pe- Day prior to printing the | Billing pe- Day prior to printing the
riod billing riod billing
A 2022-60 Sep 11%", 2022 2023-10 Nov 10%%, 2022
B 2022-60 Sep 14", 2022 2023-10 Nov 15, 2022
¢ 2022-60 Sep 18th 2022 2023-10 Nov 17th 2022
R 2022-60 Oct 237%, 2022 2023-10 Dec 2274, 2022
U 2022-60 Nov 037¢, 2022 2023-10 Dec 30", 2022

Table 2: Experiment timing- Billing

The resulting sample size by treatment group and stratum is displayed in Table
Bl As shown, the objective of fair coverage across strata was achieved, despite a
lower concentration of strata 1 and 2 compared to the broader population in Bogota
(Table 3| column f). This aligns with the concentration of gated communities in
areas where higher strata are located. While baseline consumption varies between
strata, it remains relatively consistent across treatment groups (Table .



Socio- Strict treatment Impure control Clean control | Total | Percentage of the total
economic

stratum

(a) (b) (c) (d) (0) (£)
Stratum 1 3.629 3.610 4.569 11.808 5.51%
Stratum 2 11.509 11.434 10.471 33.414 15.59%
Stratum 3 14.253 14.275 19.892 48.420 22.59%
Stratum 4 27.364 27.249 26.486 81.099 37.84%
Stratum 5 9.418 9.312 9.678 28.408 13.26%
Stratum 6 3.461 3.462 4.289 11.152 5.20%
Total 69,634 69,282 75,385 214,301 100%

Table 3: Number of observations by treatment group and socio-economic stratum

Socio- Strict treatment Impure control Clean control | Total
economic

level

Stratum 1 12.94 13.24 13.01 13.06
Stratum 2 13.97 13.96 14.16 14.03
Stratum 3 15.61 15.64 15.50 15.58
Stratum 4 17.56 17.41 17.62 17.53
Stratum 5 19.78 19.78 19.63 19.73
Stratum 6 20.75 20.47 21.04 20.78
Total 16.79 16.73 16.76 16.76

Table 4: Average baseline consumption (m?) by treatment group and stratum
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Figure 2: Balance tests- Consumption



The design effectively creates an experiment within each gated community. Method-
ologically, this approach allows two users with identical consumption levels in differ-
ent communities to receive different messages, depending on the average consump-
tion within their respective communities. More broadly, as illustrated in Figure [3]
users with consumption levels between 3 and 39 m? may receive either a congratula-
tory or alert message, depending on their community’s average consumption. Since
the average consumption per billing period in gated communities ranges from 3 to
40.8 m3, the baseline consumption distribution for users below their community av-
erage considerably overlaps with that of users above it. Consistently, the distribution
of the difference between individual users’ consumption and their respective gated
communities’ consumption exhibits an approximately normal distribution (Figure

).

Density

0 20 40 50 80 100
[T Greater than average [T] Lower than average

Figure 3: Baseline user’s consumption distribution
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Figure 4: Distribution of the difference between user consumption and gated com-
munity consumption

4 Empirical strategy

The following estimation was performed for four different scenarios:

yir = o+ 7(T'reat x Post); + ~yT'reat; + 6 Post, + €, (1)
Where:

e ;. water consumption of user i, in period ¢

7 is the diff-in-diff estimator (the causal impact in the experimental context)

Treat;: dummy variable that takes the value of 1 if user ¢ belongs to the
treatment group, and of 0 if it belongs to the control group

Post;: dummy variable that takes the value of 1 if the period corresponds to
the one following the intervention, and 0 if it corresponds to the period prior
to the intervention

g;: error term in period ¢.

The analyzed scenarios were the following:



Scenario 1 Scenario 2 Scenario 3 Scenario 4
Strict treated Strict treated  Strict treated  Strict treated

Treat (=1) Impure control

Observations 138 916 69 634 69 634 69.634

Treat (=0) Clean control Igzz;ec(;ﬁtﬁl mpre contro Clean control

Observations 75 385 144 667 69 634 75 385
Total observations 214 301 214 301 138 916 145 019

Table 5: Analysis scenarios

The differences between the scenarios presented in Table [5| come from whether
users in the three treatment groups are labeled as treated units (Treat; = 1) or non-
treated units (Treat; = 0) when using Equation . These scenarios were created
to identify potential spillover effects. If such effects exist, it is expected that the
impact of the intervention (7) to be smaller in scenarios 2 and 3 (where the Impure
control group is counted as part of the control group) compared to scenarios 1 and
4.

For each of these scenarios, Equation 1| was applied to all users who were treated.
Additionally, separate regressions were run for those who received a congratulatory
message and for those who received a warning message, in order to test for expected
differentiated impacts.

5 Results

Table [0 reports the estimated coefficients obtained from Equation
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Type of message ‘ All Warning Congratulations
Scenario 1
Treat (=1) 0.000646 -0.0996 0.0178
0.0456 0.0641 0.0338
Post (=1) —0.102* —1.001*** 0.0618***
0.0519 0.0730 0.0384
Treat*Post —0.0310 —0.0356 —0.0201
0.0645 0.0906 0.0477
Constant 16.76*** 24.72%** 10.39***
0.0367 0.0516 0.0272
N 428 602 191 110 237 492
F 5.361 189.5 234.2
R2 ajustado | 0.0000305 0.00295 0.00294
Scenario 2
Treat (=1) 0.0448 -0.00703 -0.0118
0.0465 0.0652 0.0345
Post (=1) —0.120"*  —1.018*** 0.599***
0.0375 0.0527 0.0277
Treat*Post —0.00644 —0.0202 0.0160
0.0658 0.0922 0.0488
Constant —16.74*** 24.65%* 10.41%+*
N 428 602 191 110 237 492
F 5.749 187.2 234.1
Adjusted R2 | 0.0000332 0.00291 0.00294
Scenario 3
Treat (=1) 0.0602 0.0608 -0.0285
0.0541 0.0760 0.0401
Post (=1) —0.139"*  —1.036*** —0.580***
0.0542 0.0762 0.0401
Treat*Post 0.0132 —0.00223 0.0358
0.0765 0.107 0.0568
Constant 16.73** 24.59*** 10.42%*
0.0383 0.0539 0.0284
N 277 832 124 124 153 708
F 5.041 124.5 148.0
Adjusted R2 | 0.0000436 0.00298 0.00286
Scenario 4
Treat (=1) 0.0307 -0.0694 0.00349
0.0531 0.0743 0.0393
Post (=1) —0.102* 1.001** 0.618***
0.0520 0.0730 0.0384
Treat*Post —0.0245 —0.0367 —0.00222
0.0751 0.105 0.0556
Constant 16.76*** 24.,72%+* 10.39***
0.0368 0.0516 0.0272
N 290 038 129 444 160 594
F 3.166 126.4 164.4
Adjusted R2 | 0.0000224 0.00290 0.00304

Table 6: Diff-in-Diff estimators by scenario and type of message

As shown in Table [ the impact of the messages on water consumption is not
statistically significant in any of the scenarios when assessed in an aggregated man-
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ner.

Nevertheless, when examining each scenario and differentiating by i) socio-economic
strata, ii) consumption range, iii) average consumption within the gated community,
and iv) deviation from the gated community’s consumption, some significant effects
emerge when assessing the different types of messages.

The lack of significant effects continues to arise when assessing all treated units
collectively. As shown in tables [7] [I0] [I3] and [16] from scenarios 1, 2, 3, and 4, re-
spectively, there are no statistically significant coefficients in the Treat*Post column
for the socio-economic classifications, consumption range, and average consumption
within the gated community: since congratulatory and warning messages may in-
duce different, if not opposite, behaviors, aggregating them could diminish or even
cancel the overall impact. Nevertheless, when assessing the disaggregated effects
of the Congratulatory and Warning messages separately, some conclusions can be
deduced from the necessary conditions for messages to be effective in the context of
the experiment.

Spillover effects

The inclusion of both strict and impure control groups aims to assess whether any
diffusion occurs from the treated units to the impure controls, given that they belong
to the same gated community.

If such transmission exists two conditions should be met:

1. There shouldn’t exist significant results when comparing strict treated and
impure control units (scenarios 2 and 3)

2. The impact should only be observed in scenarios 1 and 4 and the ones in the
former should be stronger than those in the latter.

As can be observed for the Warning messages, there are no significant results
obtained for scenarios 2 and 3 (see column (c) in tables [11] and which means
that condition 1 is met. Regarding condition 2, significant results are obtained for
scenario 1 (column (c), [§) but not for scenario 4 (column (c), [L7). Despite the lack
of significant results for scenario 4, the significant negative coefficients observed in
scenario 1, along with the higher magnitude of the effects, suggest the presence of
spillover effects. This implies that sending a Warning message to a user impacts not
only the direct recipients but also those who did not receive the message yet reside
nearby (within the same gated community).

Warning message: impact on higher socio-economic level
users

Since significant results were only observed in Scenario 1, the following discussion
focuses on this scenario.

No significant effects were observed for users in strata 1, 2, 3, or 4 in terms
of water consumption changes (Table |8 cells highlighted in green). However, the
opposite was true for users in higher socio-economic strata (5 and 6). Users in
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stratum 5 who consumed more than their gated community’s average reduced their
consumption by 0.84 m? after receiving the message. Similarly, users in stratum 6
reduced their consumption by 0.93 m3.

\

-0.925
Standard Error
—Estimator
—1Zero
Stratum 1 Stratum 2 Stratum 3 Stratum 4 Stratum 5 Stratum 6

Figure 5: Scenario 1. Estimation of the intervention’s impact by socio-economic
stratum. Message: Warning.

Impact in high-consumption users

As shown in Table [§| (highlighted in blue), users with a baseline consumption of
24 m3 or higher who received a warning message reduced their consumption by an
average of 1.31 m3. For instance, a user with a baseline consumption between 34 and
100 m?, consuming above the gated community’s average, reduced its consumption
by an average of 2.6 m?3 as a result of the warning message.

Standard Error
=——Estimator
—Zero

-2.598
[1, 9] [10, 12] [13, 15] [16, 18] [19, 21] (22, 24] [25, 27] [28, 30] [31,33]  [34, 100]

Baseline Consumption Interval

Figure 6: Estimation of the intervention’s impact by baseline consumption range.
Message: Warning
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Perception about attainable goals

Cells highlighted in purple in Table [§| show that when compared to their neighbors,
users appear to respond to the comparison more effectively when the target is per-
ceived as attainable. Significant results are obtained for closer deviations from the
average gated community’s consumption.

\__’_—\/
-0.198 \/

-0.623

-0.988 Standard Error
——Estimator

-1135 —Zero

[0.1:1] [1.1:2] [2.133] [3.1:4] [4.0:5] [5.136] [6.1:7] [7.1:8] [8.1:9] [9.1;10] [10.1; 11][11.1; 15][15.1; 20] [20.1; 25][25.1; 83]

Baseline Consumption Deviation

Figure 7: Scenario 1. Estimation of the intervention by deviation from the average
gated community’s consumption. Message: Warning.

Adverse effects

When users with consumption higher than 24 m? that consume, in the baseline,
less than their gated community’s average, receive the congratulatory message, they
increase their consumption, on average, by 2.21 m?* (Table @
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8.182

Standard Error
==mfFstimator

Zero 0.913 43
-0.587

[1, 9] [10,12]  [13,15] [16,18] [19,21] [22,24] [25,27] [28,30]  ([31,33] [34, 100]

Baseline Consumption Interval

Figure 8: Scenario 1. Estimation of the intervention’s impact by baseline consump-
tion range. Message: Congratulations

6 Conclusions

This paper examines the conditions under which social nudging effectively promotes
environmentally desirable outcomes. Using an experimental study conducted in
Bogota’s largest water utility company, the findings reveal that messages highlight-
ing higher-than-average water consumption compared to neighbors led to reduced
consumption among specific groups. The intervention was particularly effective for:

i) users from higher socio-economic status, where households in strata 5 and 6
reduced their consumption by approximately 0.84 m® (about 4.3%) and 0.93
m3 (about 4.5%), respectively, after receiving a warning message;

ii) users with higher baseline water consumption, particularly those consuming
more than 24 m?®, who reduced their consumption by an average of 1.31 m?
(approximately 5.5%), with reductions reaching up to 2.6 m?® (about 7.6%)
among the highest-consumption users; and

iii) users whose consumption deviated only slightly from their gated commu-
nity’s average, suggesting that the effectiveness of the comparison depends
on whether the target is perceived as attainable.

Additionally, spillover effects were observed within the group considered as neigh-
bors, indicating that the intervention may influence not only the individuals who
receive the message but also other users living in the same residential complex.
For users who received a congratulatory message for consuming less than their ref-
erence group, some unintended effects were observed: users with relatively high
consumption levels increased their water use by approximately 2.21 m3, suggesting
the presence of a potential rebound or “boomerang” effect.

15



Beyond these empirical findings, this study contributes to the literature in sev-
eral ways. First, it provides evidence from a large-scale field experiment in the
context of water consumption, a setting that has been less studied than energy use
in the behavioral economics literature. Second, the analysis explores heterogeneous
effects across socio-economic strata, consumption levels, and deviations from peer
consumption, offering insights into the conditions under which social comparison
messages are most effective.

Overall, the results align with the literature on social nudging and support
the hypothesis developed. In particular, the magnitude of the observed reduc-
tions—ranging from approximately 4% to over 7% for certain groups—are compara-
ble to, and in some cases larger than the reductions typically reported in studies on
social-norm interventions in energy consumption. These findings highlight the im-
portance of targeting behavioral interventions toward specific groups and designing
messages that make conservation goals appear attainable.

The results also offer valuable policy implications grounded in behavioral eco-
nomics: direct communication with users, combined with carefully designed social
comparison messages, can represent a cost-effective tool for promoting more sustain-
able water consumption behavior.
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A Regressions Scenario 1
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E EAAB’s Commercial division

Figure 9: EAAB’s commercial division of Bogoté.
Source: EAAB’s geographic portal.(https://www.acueducto.com.co/wps/portal/
EAB2/Home/Clientes_Preferenciales /acceso_publico/Zonas_de_servicio)
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F Messages on the bill

gor ]

Dates del usuario

,,,-;f\*“' MARIA DEL PILAR SALGUERG AFANADOR
L CL 5TH SUR T1F 501 4 AP 302 s
St
acueducto g - T ——
AGUA Y ALCANTARILLADG DE BOGOTA UELHARTLIRAAL ENS: 1 LINDL NO) HAINTACIONAL: ]
Empresa de Acueductn y Alcantarillada de Bogots - ESP A ZONA- 8 CICLO: A5 RUTA: ASE023C
NIT: 899.999.094-1 oy s | Diatos del madidor
WARGA  MRON MM AMSIINT TP VRGOS DUMETRD:
CUENTA CONTRATO 10664543 Datowdel conpumo
Numera para cualquier consulta

e
TOTAL A PAGAR

Fecha de pago oportuno SEP/23/2022
Fecha generacion de suspensidn SEP/28/2022

FECHA DE FECH
RESUMEN 0@ SU CUBNLE Fantn M0 BARICT Bl segn Maschestn CHA-TSOCD18 (el - 22 it}

Tarita
Descripeién Vi

SuPERs

$1.210-

ios gue adeuda

- oA

=3 | fe——_—

Figure 10: EAAB’s bill with message in the appendix.
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