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Welfare effects of nudges: The emotional tax of calorie menu labeling

Linda Thunstrom®

Abstract

Traditionally, information has been assumed to never harm consumers, a notion recently challenged. Salience nudges
have been argued to evoke negative emotions, therefore acting as “emotional taxes”. I design a hypothetical restaurant meal
experiment to analyze the emotional and short-term consumer welfare impact of a calorie salience nudge (calorie menu labeling)
—apolicy implemented nationwide in the U.S. in 2018. I find that a calorie salience nudge may act as an emotional tax, but only
for some — there is considerable heterogeneity in the emotional response to the nudge. In particular, the nudge emotionally taxes
people with low eating self-control, while it emotionally subsidizes those with higher levels of eating self-control. It therefore
emotionally taxes the “right” people. However, people with lower levels of self-control may experience fewer benefits from the
nudge — the nudge causes them to adjust their high calorie meal consumption by less than do those with higher self-control. It
is therefore unsurprising that consumers with lower self-control attach a lower (a negative) value to the calorie salience nudge.
Overall, the calorie salience nudge positively affects consumer welfare, although heterogeneity over consumers is substantial
— the consumer value ranges from positive to negative. I find no distributional effects over income from the calorie salience

nudge.
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1 Introduction

Behavioral insights and interventions are increasingly used
to address policy issues (Johnson & Goldstein, 2003; Larrick
& Soll, 2008; Thaler & Sunstein, 2008; Johnson et al., 2012;
Sunstein, 2013; The World Bank, 2015). Of particular inter-
est to this study are salience nudges as policy instruments,
specifically calorie menu labeling in restaurants. Calorie
menu labeling was implemented nationwide in the U.S. in
2018, in part to help one of the most important public health
problems in the Western world — over consumption of calo-
ries.! Specifically, the nudge makes salient calorie informa-
tion by displaying it on billboards and restaurant menus, with
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!Excess calorie consumption leads to obesity and overweight, and sub-
stantially increases the risk of serious diseases, e.g., cardio-vascular disease,
type-2 diabetes, arthritis and several forms of cancer (Symmons, 2002;
Mokdad et al., 2004). Encouraging healthy choices of food consumed away
from home has been identified as key in reducing calorie consumption.
Food consumed away from home is higher in calories compared to food
prepared at home (Lin et al., 1999) and higher frequency of eating out is
associated with a higher calorie intake (Mancino et al., 2009; Lachat et al.,
2012). The trend is that food away from home is becoming an increasingly
important source of food for the average American, and currently half of
the average food budget is spent on food away from home (USDA, 2018).
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the intent to steer consumers towards lower calorie choices.?

Behavioral scientists have traditionally assumed informa-
tion serves only to improve decision making, by helping con-
sumers better align decisions with preferences — the assump-
tion has therefore been that information, on net, can never
harm consumers (Machina et al., 1989). However, this view
has recently been challenged, mainly due to the increased
awareness of potential costs to receiving information, such
as emotions evoked by the information. It is argued that
informational nudges (salience nudges) may evoke negative
emotions (e.g., pain, anxiety, fear, guilt)3, thereby acting
as “emotional taxes” (e.g., Glaeser, 2006; Loewenstein &
O’Donoghue, 2006).4

2To encourage lower calorie meal choices in food away from home,
many states, counties and municipalities in the U.S. have implemented
calorie menu labeling (a calorie salience nudge) in chain restaurants and
coffee shops over the last decade, but in 2018, this nudge became federal
policy. For more details on the labeling and what venues are affected, see
https://www.fda.gov/food/labelingnutrition/ucm436722.htm.

3Examples are disgust from salient, disturbing graphic images on
cigarette packages, guilt or anticipated regret from salient calorie infor-
mation, anxiety or fear from warning messages meant to discourage drunk
driving or unprotected sex. Such emotions may be experienced absent be-
havioral adjustments, and may also be the very reason the nudge causes
behavioral adjustments. In this study, we are only concerned with emotions
that are specific to the nudge. We are not concerned with indirect, emotional
effects that could be generated by any information, such as exhaustion and
annoyance from irrelevant or too much information.

4The emotional impact of information is also supported by the literature
on willful ignorance (also referred to as deliberate or strategic ignorance).
In two separate literature reviews, Hertwig and Engel (2016) and Golman
et al. (2017) find that people often avoid information in order to preserve
utility-enhancing beliefs. The underlying theory posits that people may
face a trade-off between the emotional and material impact of information.
A person who anticipates negative emotions from information may choose
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This study asks whether a calorie salience nudge indeed
acts as an emotional tax, and asks about the distributional
effects of the nudge. Specifically, I analyze the average and
distributional effects of emotions and demand adjustments
caused by the nudge and the net value consumers assign to
the nudge. This study is the first both to directly test the
emotional impact of a salience nudge as well as to examine
the distributional impact of a calorie salience nudge.>

Of particular interest is the distributional impact of the
nudge along the dimensions of eating self-control and in-
come.® Studies find low self-control increases unhealthy
eating (e.g., Wills et al., 2007; de Ridder et al., 2012; Haws
etal., 2016), making people of low self-control a target group
for policies designed to encourage healthy choices, such as
the calorie salience nudge.

Limited self-control may prevent people from consum-
ing the level of calories they desire for themselves to con-
sume, i.e., cause “‘errors” in decision making (e.g., Laibson,
1997; O’Donoghue & Rabin, 1999; 2003a). The presence
of self-control problems may therefore justify paternalistic
policies that help correct for these errors. Like a fiscal tax,
an “emotional tax” (e.g., emotional discomfort from know-
ingly eating high-calorie food) adds a cost to high-calorie
consumption. Studies show people with low self-control
may benefit from paternalistic fiscal taxes on high-calorie
food, if the tax incentivizes them to reduce their over con-
sumption of high-calorie food (O’Donoghue & Rabin, 1999;
2003a; 2006; Aronsson & Thunstrom, 2008). Similarly, an
emotional tax may benefit consumers with low self-control.”

The emphasis in this study on distributional effects of the
nudge is grounded in the increased awareness that nudges
may adversely affect subgroups in the population. Sunstein
(2016) states that distributional effects of a nudge should
therefore affect the decision on implementation of a nudge.
Roberts (2018) takes this argument further, stating the gov-
ernment is ethically responsible to consider distributional
effects. Still, little is known about the distributional im-

ignorance, even if the information could help them make materially better
decisions.

5 Although numerous studies observe willful information avoidance, and
develop theories that suggest avoidance is caused by the negative emotions
evoked by information (e.g., KGszegi, 2003; Dana et al., 2007; Karlsson et
al., 2009; Sweeny et al., 2010; Oster et al., 2013; Grossman, 2014; Onwezen
and van der Weele, 2016; Thunstrom et al., 2016; Gigerenzer and Garcia-
Retamero, 2017; Grossman and van der Weele, 2017), the emotional impact
of the information remains a theoretical assumption in these studies, it is
not empirically observed.

6There are several prominent theories that define and explain self-control
(for a review, see De Ridder et al., 2012). All of them focus on self-control
as the capacity to overcome impulses and regulate behavior.

7Emotions affect behavior (e.g., Loewenstein, 2000); Schwarz, 2000;
Bosman & Van Winden, 2002; Sanfey et al., 2003; Lerner et al., 2004;
Nagqvi et al., 2006; Pfister & Bohm, 2008; Zeelenberg et al., 2008; Andrade
& Ariely, 2009; Coricelli et al., 2010; Cubitt et al., 2011; Lerner et al., 2015;
Jordan et al., 2016). If a salience nudge acts as an emotional tax, it may
therefore affect consumer behavior, such as, e.g., fiscal taxes on high-calorie
food.
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pact of salience nudges in general. Recent studies show
salience nudges might heterogeneously affect consumers,
and have undesired effects overall or on sub-groups. Allcott
and Kessler (2019) examine welfare effects of information
in home energy conservation reports. They find the reports
increase welfare for most consumers, but has a negative ef-
fect on some. Marreiros et al. (2017) find that information
on companies’ privacy practices has undesired effects on
consumers’ willingness to disclose identifiable information
and Wilson et al. (2015) find that information intended to
encourage low-calorie milk consumption increases average
consumption of both low- and high-calorie milk. Thun-
strom et al. (2018) find that a nudge that makes spending
salient fails to affect those who would benefit from spend-
ing less (“spendthrifts”), while it reduces spending by those
who spend too little (“tightwads”), which might cause the
nudge to overall reduce consumer welfare.® These studies
all underline the importance of examining the distributional
impact of nudges — are they affecting the “right” people?
And what is the overall impact on consumer welfare from
nudges?

Of concern is the heterogeneity in self-control in the pop-
ulation — while consumers with low self-control may benefit
from an emotional tax, consumers with high self-control
would not since the tax would distort their consumption.
However, Thunstrom et al. (2016) argue that people with low
self-control may experience negative emotions from salient
calorie information, while people with high self-control may
not. If so, the salience nudge might be “asymmetrically
paternalistic”. Camerer et al. (2003) define a regulation as
asymmetrically paternalistic “if it creates large benefits for
those who make errors, while imposing little or no harm on
those who are fully rational” (p. 1212). A calorie salience
nudge would hence be asymmetrically paternalistic if it emo-
tionally taxes calorie consumption for those who make be-
havioral errors (i.e., those with low self-control, who over-
consume calories), and thereby causes a meaningful, on
net welfare increasing, reduction in their overconsumption,
while at the same time imposing little cost (e.g., emotional
cost) on those who control their diet without the nudge.®

8This study also relates more broadly to the literature examining prefer-
ences for nudges. Survey based studies show people are generally supportive
of nudges, and more so of informational (e.g., salience) nudges than default
nudges (Diepeveen et al., 2013; Felsen et al., 2013; Hagman et al., 2015;
Junghans et al., 2015; Jung & Mellers, 2016; Reisch & Sunstein, 2016).

9Camerer et al. (2003) argue that asymmetrically paternalistic policies
always improve on social welfare, as long as implementation costs are low.
Further, Camerer et al. argue that asymmetric paternalism (“paternalism for
conservatives”) provides a middle ground for those highly skeptical of any
regulations (conservatives), and those in favor of paternalistic regulations
that correct for individual-level “errors” in decision-making (e.g., due to
bounded rationality or self-control problems). Other scholars propose that
paternalistic policies might be justified even if some people experience re-
duced welfare due to the policy, see, e.g., Arneson (1997) on how society
might want to prioritize those most likely to make poor decisions for them-
selves and the discussion on of group paternalism in Miller and Wertheimer
(2007).
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As a first step towards asking whether the salience nudge
is asymmetrically paternalistic, it is therefore of interest to
examine the distribution of emotions over different levels
of self-control.1® However, again, the net consumer benefit
from the nudge depends not only on the emotions evoked
by the nudge, but also the benefit from being able to ad-
just calorie consumption to a desired level, as a result from
the information provided by the nudge. For instance, if a
person with low self-control experiences negative emotions
from the nudge, while those emotions are not strong enough
to incentivize (beneficial) reductions in high calorie con-
sumption, he/she can only lose out from being nudged. The
nudge would then not qualify as a desired asymmetrically
paternalistic regulation — without resulting in a welfare in-
creasing behavioral change, it would merely be paternalistic
(Camerer et al., 2003). In contrast, if the nudge incentivizes
the same person to undertake beneficial reductions in calo-
rie consumption, he/she may perceive the net value of the
nudge to be positive and substantial, even if it causes emo-
tional costs. If a person with high self-control experiences
no emotional tax from the nudge, he/she is likely to value
salient calorie information — there are only benefits to being
nudged, since the information on calories enables him/her
to perfectly adjust calorie consumption to some individual-
level ideal consumption.

The other dimension over which I examine distributional
effects of the nudge is income. Distributional effects over
income are typically a concern due to inequality aversion
and a desire to protect those most vulnerable in society.
For instance, studies find that fiscal taxes on unhealthy food
are generally regressive (e.g., Cash et al.,, 2005; Mytton
et al., 2007; Chouinard et al., 2007; Allais et al., 2010;
Madden, 2015; Muller et al., 2017). This finding has been a
forceful argument against their implementation (Lockwood
& Taubinsky, 2017). Chouinard at el. (2007) directly argue a
fiscal tax on unhealthy food is “unattractive” if regressive.!!
If low-income earners are emotionally taxed by the calorie
salience nudge, forcing a calorie salience nudge upon them
may add to the already elevated emotional stress from being
on a tight budget (see e.g., Shah et al., 2012; Mani et al.,
2013). To determine if the nudge may be regressive, I both
examine if low income earners are adversely emotionally

100’Donoghue and Rabin (2006) show that when a fiscal tax on high-
calorie food is applied, tax revenues can be used to compensate people with
high self-control, who suffer consumption distortions from the tax, thereby
ensuring the tax overall improves on consumer welfare. In contrast to fiscal
taxes, emotional taxes generate no tax revenues. The welfare impact of
an emotional tax, or a salience nudge, relies entirely on its heterogeneous
impact on the population, if the population itself is heterogeneous over the
behavior targeted by the nudge.

UThis argument has impacted the public debate and design of existing
sin taxes. For instance, Philadelphia mayor James Kenney promised tax
revenues from the recently installed soda tax in Philadelphia would be
returned to low-income neighborhoods. Specifically, revenues would be
used for improved Pre-K education (Brey & Otterbein, 2016).
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affected by the nudge and assign a lower net value to the
nudge, compared to higher income groups.

The analysis is based on a hypothetical restaurant meal
experiment. A hypothetical experiment (relying on stated
emotions and behavior) enables a richer data set, compared
to a more financially costly incentivized experiment, with
choices over real money and consumption. The downside
of hypothetical experiments is that they may generate less
reliable data due to a hypothetical bias — stated responses
might differ from actual responses. This might especially
affect the WTP (willingness-to-pay) in this study, given that
hypothetical WTP is consistently found to be higher than
actual WTP (see, e.g., Cummings et al., 1995; Johannesson
et al., 1998; List & Gallet, 2001, Little & Berrens, 2004,
Murphy et al., 2005; Blumenschein et al., 2007). How-
ever, the context of this study (a familiar choice and context,
i.e., predicting behavior in a restaurant scenario) typically
decreases the hypothetical bias (see the meta-analyses by
List & Gallet, 2001 and Schlédpfer & Fischhoff, 2012). For
emotions, it is found that people, if the context is familiar,
both accurately predict the emotion they will experience,
and accurately predict which side of the neutral point their
emotional response will fall (Wilson and Gilbert, 2003).
For the purpose of the present study, this is sufficient, since
our scope is limited to exploring if a calorie salience nudge
evokes negative/positive/neutral emotions, and thereby acts
as an emotional tax/subsidy.!?

The results from the present study imply that the calorie
salience nudge evokes emotions in consumers, and more
often positive than negative emotions. Further, it seems that
the nudge taxes the “right” people — it typically represents an
emotional tax (cost) to people with low self-control and an
emotional subsidy to people with high self-control. Further,
a large share of consumers are emotionally indifferent to the
nudge. Next, the results also suggest that the nudge has the
intended effect — it reduces the value to consumers of high
calorie meals. Here too, there is important heterogeneity
over consumers. People with low self-control adjust their
demand by less (i.e., may experience fewer benefits) when
being nudged, compared to those with higher self-control.
Hence, the next finding is not surprising — people of lower
levels of self-control (on net) value the nudge less than do
people with higher levels of self-control.

Hence, the results imply that those who would benefit the
most in terms of improved health from responding to the
nudge, value the nudge the least, both because the nudge
causes them negative emotions and because it fails to in-

2]t is also well-documented that people systematically overestimate the
intensity of future emotions (see, e.g., Rachman & Arntz, 1991; Rachman,
1994; Schmidt et al., 1994; Mitchell et al., 1997; Schkade & Kahneman,
1998; Sieff et al., 1999; Buehler & McFarland, 2001; Gilbert et al., 2002)
and the duration of the emotion (Gilbert et al., 1998; Wilson et al., 2000).
These biases are jointly referred to as the “impact bias”. However, the
impact bias is a concern only if attempting to measure the strength of
emotions, not the type of emotion experienced.
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centivize health improving behavioral change. By contrast,
those who benefit the least in terms of improved health as-
sign the highest value to the nudge — they both experience
positive emotions from the nudge and undertake meaningful
health improving behavioral change due to the informational
content of the nudge.

Importantly, the consumer value of the nudge varies from
negative to positive. It is negatively valued by consumers
with low self-control —i.e., those targeted by the paternalism
of the nudge. It imposes an emotional cost on this group,
but fails to nudge them towards meaningful adjustments to
their calorie consumption. It therefore seems to fail the
definition of “asymmetric paternalism”. Even so, the calorie
salience nudge may be attractive to policy makers. The
average consumer attaches a positive value to the nudge,
such that it increases overall consumer welfare. I find no
distributional effects over income.

2 Experiment and data

Irecruited 417 American subjects from the web-survey com-
pany Qualtrics’ panel. Subjects were recruited to create a
nationally representative sample with regards to gender, age
and education. Although recruitment costs are significantly
higher, the advantage of using the Qualtrics panel, over other
online panels (e.g., Amazon Mechanical Turk or Turk Prime)
is the higher data quality. Qualtrics continuously performs
quality checks of subjects, aimed at, for instance, ensuring
the accuracy of background characteristics, and avoidance
of professional survey takers (e.g., Sharpe Wessling et al.,
2017).

Subjects participated in a hypothetical experiment entail-
ing a restaurant meal scenario, and answered questions on
emotional responses to calorie information, calorie informa-
tion preferences, willingness-to-pay (WTP) for calorie infor-
mation, marginal WTP for the high calorie meal, attitudes
to health and healthy eating, eating self-control, risk prefer-
ences, and socio-demographics. Only non-vegetarian/vegan
subjects were recruited (the meals in the meal scenario were
non-vegetarian). For descriptive statistics of the sample and
variables used in our analysis, see Table 1.

The hypothetical meal scenario places subjects in a restau-
rant situation, with a friend. Subjects were asked to choose
between two meals (creamy shrimp pasta or meatballs and
pasta), shown on pictures. They were informed one meal
contains 500 calories and the other 1000 calories, but that
they would not know which one, unless they got calorie infor-
mation.!3 The reason for giving subjects these boundaries of

13The calorie content was determined such that the difference in calo-
ries between meals would matter, but that the calorie content was non-
transparent to consumers, i.e., calorie information would be necessary to
determine the calorie content of any specific meal. Scourboutakos et al.
(2013) found the average calorie content for entrees in Canadian sit-down
restaurants to be around 1,100 calories. Auchincloss et al. (2014) did a
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TABLE 1: Summary statistics.

Variable N Mean S.D. Min Max
Female 417 0.540 0.499 0 1
Age 417 45.163 16.012 21 69
Income category 417 48.052 38.949 12.5 212.5
General health 417 2.806 1.329 1 5
Wish to eat healthier 417 3.523 1.258 1 5
out

Taste score shrimp 417 3.899 1.176 1 5
Taste score meatballs 417 4.233 0.944 1 5
Choice shrimp 417 0.489 0.500 0 1
Choice meatballs 417 0.511  0.500 0 1
Certainty low calorie 417 1.873 1.641 0 5
WTP calorie info 388 0.388 2.183 —4 4
(USD)

Negative WTP calorie 388 0.446 0.498 0 1
info

Marginal WTP high 377 4851 5453 -5 105
cal meal

Educational level

Less than high school 417 0.098 0.298 0 1
High school 417 0.300 0.459 0 1
Professional degree 417 0.098 0.298 0 1
Some college 417 0.278 0.449 0 1
College degree 417 0.225 0418 0 1
Emotions from calorie information

Feelings scale 417 3.513 1.620 1 7
Negative feelings 417 0.213 0410 0 1
Neutral feelings 417 0.367 0.483 0 1
Positive feelings 417 0.420 0.494 0 1
Self-control 417 26451 6.467 10 47
Treatments

No nudge 417 0.252 0435 0 1
Nudge 417 0.501 0.501 0 1
Endogenous nudge 417 0.247 0432 0 1

similar analysis for sit-down restaurants in the Philadelphia (U.S.) region
and found the average calorie content per entree to be around 800 calories.
Particularly relevant for this study, Scourboutakos and L’Abbe (2012) ana-
lyzed the calorie content for pasta meals. They found restaurant pasta meals
range substantially in caloric content — from 270 calories to 1268 calories.
Both Scourboutakos et al. (2013) and Auchincloss et al. (2014) found a
restaurant meal labeled as “healthy” contained around 500 calories. Hence,
we chose 500 calories as the lower bound for caloric content of the meals
in our experiment. We chose an upper bound (1000 calories) that was high
enough to matter, but still low enough to make it realistic that any of the
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the calorie content was to reduce the underlying tendency for
people to underestimate the calorie content in meals (Bur-
ton, 2006), which could otherwise cause subjects to perceive
calorie information as less instrumental. They were asked
to rate the expected taste of both meals from 1=very bad to
S5=very good. Mean expected taste scores were 3.899 for
the shrimp meal and 4.233 for the meatballs meal, as shown
by variables Taste score shrimp and Taste score meatballs
in Table 1. Subjects were thereafter asked to choose their
preferred meal, if the meal prices were the same, $12.14 Vari-
ables Choice shrimp and Choice meatballs in Table 1 show
around 51 percent of subjects chose the meatballs meal and
around 49 percent the shrimp meal.

To enable a measure of how the nudge may affect subjects’
demand for a high calorie meal, the survey was designed such
that the favorite meal chosen by a subject was always the
high-calorie meal, i.e., if a subject chose shrimp (meatballs)
as their favorite meal, they were directed into a version of the
survey where shrimp (meatballs) was the high calorie meal.

Although the literature debating emotional effects of
salience nudges focus on the negative emotions they may
evoke (e.g., Glaeser, 2006; Loewenstein & O’Donoghue,
2006), there are reasons to believe the information provided
by the nudge may also generate positive emotions. There is a
large literature on uncertainty and ambiguity aversion (e.g.,
Ellsberg, 1961; Ahn et al., 2014; Machina, 2014; Gneezy
et al., 2015, and a review of ambiguity attitudes by Traut-
man et al., 2015), implying resolving uncertainty may make
(some) people feel better. Further, Litman (2005) shows
people may emotionally benefit from satisfying their curios-
ity. Subjects could therefore state both positive and negative
emotions along a 7 grade pain scale (7=very good, 1=very
bad and 4=neutral, as implied by smiley faces shown in Fig-
ure 1). Measuring emotions with the Feelings Scale meant
that subjects did not need to specify what positive/negative
emotions they felt, thus avoiding unnecessary restrictions on
responses.

Table 1 reports summary statistics on the Feelings Scale
and also contains dummy variables (Negative feelings, Neu-
tral feelings and Positive feelings) indicating whether sub-
jects stated they would experience negative, positive or neu-
tral feelings from calorie information.

The net benefit to consumers from the calorie salience
nudge is represented by their WTP for calorie informa-
tion. To elicit their WTP for calorie information, I used
a multiple-price-list, entailing pairwise choices of no infor-
mation/information, while varying meal prices (e.g., “Which
would you prefer? (i) Calorie information + pay $12 for a

meals could range from the lower to the upper bound (depending on cooking
method — more/less oil, cream, etc.) and preserving non-transparency of
the calorie content to consumers.

14The price of the meal scenario was chosen to signal that the restaurant,
and hence the meal occasion, was not a place people only go on very special
occasions (which might affect people’s preferences for calorie information).
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Ficure 1: Scale used to assess emotional response to
salient calorie information.

meal at the restaurant, (ii) No calorie information + pay
$12.50 for a meal at the restaurant,” etc.). Following All-
cott and Kessler (2019), the multiple price-list allowed for
both positive and negative WTP for the calorie information.
Subject could state a WTP for calorie information within 9
closed intervals, or open intervals of $3 or more or —$3 or
less. If a subject’s WTP fell in one of the closed intervals,
they were assigned the average WTP within that interval.
To calculate the mean value of the (open ended) end in-
tervals (specified in Table 1 as $4 or —$4), I assume that
those intervals are of the same width as their neighboring
closed interval.'> Some of our subjects (29 subjects) were
internally inconsistent when answering the WTP for calorie
information questions.!® These subjects are dropped from
any analysis entailing the WTP for information.

As shown by WTP calorie information in Table 1, the
mean WTP for calorie information was $0.39, i.e., the av-
erage subject assigns a positive overall value to the calorie
information. The dummy variable Negative WTP calorie
info shows 45 percent of subjects stated a negative WTP,
though, implying a preference for ignorance.

To elicit the marginal WTP for high calorie meals, sub-
jects were randomized into one of three treatment groups
— (1) the nudge treatment (received salient calorie informa-
tion), (2) endogenous nudge treatment (could chose salient
calorie information), (3) no nudge treatment (received no
calorie information). Subjects in the exogenous informa-
tion treatment were informed on the calorie content of the
meals (1,000 calories in their favorite meal, 500 in the other
meal). Subjects in the endogenous information treatment
were asked to choose if they wanted costless calorie content
of the meals before stating their marginal WTP for the high
calorie meal. Subjects in the no information treatment were
given no calorie information before stating their marginal

15In the analysis, I have tried different specifications of the end intervals
and our results are stable.

16A subject provides internally inconsistent answers to the WTP-
questions if he/she provides answers that are contradictory, with regards
to his/her information preferences. For instance, a subject who prefers “No
calorie information + pay $12.50 for a meal at the restaurant,” to “Calorie
information + pay $12 for a meal at the restaurant” (signaling a WTP for
ignorance) is considered internally inconsistent is he/she also states that
he/she prefers “Calorie information + pay $12.50 for a meal at the restau-
rant” over “No calorie information + pay $12 for a meal at the restaurant”
(signaling a WTP for information). These contradictory answers can occur
due to errors, inattention, or misunderstanding of the questions. Regardless
of the source, there is no reliable method to infer which of the answers
represents the subject’s true preferences.
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WTP for the high calorie meal.!” Table 1 contains dummy
variables No nudge, Nudge and Endogenous nudge indicating
if a subject was part of one of these treatments.

Subject answers informed us if their marginal WTP for
the high calorie meal took a value within 7 closed inter-
vals or $8 or more or —$4 or less (note that symmetry in
positive/negative WTP was not assumed, since all subjects
preferred the high calorie meal, when not informed about
calories). If a subject’'s WTP fell in one of the closed in-
tervals, he/she was assigned the average WTP within that
interval. To calculate the mean of the end interval, I assumed
that the (open ended) end intervals are of the same width as
their neighboring closed interval, and assigned subjects the
mean value of that interval (either $10.5 or —$5).!8 Results
are robust over different specifications of the end intervals.
Subjects (30/417) who were internally inconsistent (see foot-
note 16) in their answers to the questions used to elicit the
marginal WTP for the high calorie meal are excluded from
any analysis entailing this WTP measure. Variable Marginal
WTP high cal meal in Table 1 shows that the mean premium
subjects were willing to pay for their favorite (high calorie)
meal was $4.85.

At the end of the experimental survey, all subjects an-
swered a battery of questions measuring eating self-control,
general health and health attitudes, as well as common demo-
graphics. Self-control may be domain specific and eating-
self-control has been shown to better explain behavioral re-
sponses to nutritional information, than does general self-
control (Haws et al., 2016). This study uses the eating self-
control measure developed by Haws et al. (2016), which
is an adjustment of the frequently used general self-control
measure by Tangney et al. (2004). As shown by Table 1, the
scores on self-control range from 10 to 47, and the sample
mean score is 26.1°

The age variable is based on the midpoints of age cate-
gories. The mean age of the subjects is around 45 years.
Similarly, the income variable is based on midpoints of in-
come categories, and the mean annual subject income is
$48,000.20

17Subjects in this group could either be asked to state their meal choice
given different price differences between the meals, or they could be asked
to state their meal choice given the same price differences, and it was made
salient that the price difference consisted of a fiscal tax. However, when
examining our results, salience of taxes as the cause for this price difference
did not have any impact on subjects’ WTP for their favorite meal. We
therefore merged all subjects who received exogenous calorie information
(with and without salience of fiscal taxes) into one single group.

18The possible values inferred for each subject were: =5 =3 —1.5 -0.5
0.51.5255.510.5.

19We also elicited subjects’ risk preferences using the method developed
in Eckel and Grossman (2002), which aims to measure risk preferences
in a way that is easily understood and therefore reduces noise in the data.
However, risk preferences turned out not to be a significant determinant of
feelings from calorie information, information preferences or WTP for the
high calorie meal, such that those are not reported here, nor included in our
analysis.

20More precisely, subjects stated if their age falls within one of six cate-
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Emotions from calorie salience nudge (1=very bad; 7=very good)

FiGure 2: Histogram of the emotional response to calorie
information.

Finally, Table 1 reports subjects’ stated scores on two
Likert-scale questions regarding their General health and
Wish to eat healthier out. These questions were posed as
follows: To what extent do you agree with the following? “I
am in excellent health.” (1=disagree, 5=very much agree) “I
wish I could make healthier food choices when eating out.”
(1=disagree, S=very much agree).

3 Results

3.1 Calorie information evokes emotions

Figure 2 is a histogram of subjects’ stated responses on the
Feelings Scale, i.e., the emotional response to calorie in-
formation in our hypothetical meal scenario. Higher val-
ues on the Feelings Scale represent more positive emotions.
Specifically, the value 4 represents emotional indifference
(no emotional impact) from the calorie information, values
higher than 4 represent a positive emotional response to the
information while values lower than 4 represent a negative
emotional response. On average, subjects state an emotional
value of 4.487, which is slightly positive. Of all 417 sub-
jects, 153 subjects (37 percent) are emotionally indifferent to
the information, 174 subjects (42 percent) are positive, and
89 subjects (21 percent) are negative. This finding suggests
that, although a calorie salience nudge may not evoke emo-

gories (1) 18-24 years, (2) 25-34 years, (3) 3544 years, (4) 45-54 years,
(5) 55-64 years, or (6) 65+ years (this category is assumed to be of the
same width, 10 years, as the previous category, such its midpoint be-
comes 69 years old). Subjects stated their annual income by indicating
if it falls within one of nine categories: (1) $0-25,000, (2) $25,001-50,000,
(3) $50,001-$75,000, (4) USD 75,001-100,000, (5) $100,001-125,000,
(6) $125,001-150,000, (7) $150,001-175,000, (8) $175,001-200,000, (9)
$200,001+ (this category is assumed to be of the same width as the previous
category, such that the maximum income becomes 212,500).
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tions in some consumers, it does evoke (positive or negative)
emotions in the majority (63 percent) of consumers.

Our result matters to the notion of nudges as emotional
“taxes”. Although I find that some consumers (21 percent)
are emotionally taxed by the calorie salience nudge, I find a
larger group of consumers (42 percent) are emotionally sub-
sidized by the same nudge, while the remaining consumers
are indifferent. Hence, on average, consumers seem to be
emotionally subsidized by the calorie salience nudge.

3.2 People with low self-control are more
likely to be emotionally taxed

Are negative emotions more likely to be experienced by
people with low self-control, i.e., those who may benefit
from such emotions? To address this question, I examine
the correlation between the Feelings Scale and eating self-
control. I find the correlation coefficient (Pearson’s r) is
0.124 (p=.012, N=417). The sign of the correlation coeffi-
cient indicates that negative emotions are more likely to be
experienced by people of lower self-control — people with
lower levels of self-control are more likely to be emotionally
taxed, while people with high self-control are more likely to
be subsidized.

Income shows no correlation with the Feelings Scale
(r=0.000 (N=417). Thus, the emotional tax represented by
the calorie salience nudge seems neither regressive nor pro-
gressive — it seems to be “flat”.

3.3 People with low self-control make less food
adjustments based on the nudge

People with low self-control inherently have a harder time
regulating their food consumption, than do those with high
self-control. However, it is entirely possible that their behav-
ioral adjustments from the nudge differ, and even exceed, the
behavioral adjustments from people with high self-control,
given the heterogeneous emotional impact of the nudge. Peo-
ple with low self-control are likely to be emotionally taxed
(as opposed to indifferent or subsidized).

Behavioral adjustments from the nudge are measured by
changes in a person’s marginal WTP for his/her favorite meal.
As stated in Section 2, the hypothetical nature of the ex-
periment offered the advantage of designing the experiment
such that a subject’s favorite meal (regardless of if they chose
shrimp or meatballs), was always high calorie. Hence, the
calorie salience nudge should nudge all subjects to switch to
the lower calorie meal, if they are concerned with the calorie
amount of their favorite meal.

The individual change in demand for the high calorie (i.e.,
favorite) meal is the change in WTP for the favorite meal
when subjected to the Nudge treatment, compared to when
not being nudged, the No Nudge treatment. In total, 289 sub-
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jects participated in these treatments and provided internally
consistent answers to the meal WTP questions.

First, I ask whether the calorie salience nudge affects av-
erage demand for high calorie meals. Mean marginal WTP
was $6.10 in the No Nudge treatment and $4.65 in the Nudge
treatment (p=.029 by t test, N=289).

To ask whether the nudge has a similar effect on de-
mand for the high calorie meal (as measured by marginal
WTP) across levels of self-control, I first divided subjects
into equal-sized categories of low, medium and high self-
control. For the low self-control consumers, the nudge has
no effect on the marginal WTP ($5.15 for No Nudge, $5.34
for Nudge; p=.568 by one-tailed t-test; note that the nudge
is designed to reduce demand for high calorie, so this effect
is slightly in the wrong direction). In contrast, the nudge
has the expected effect on WTP for the high calorie meal
for people with higher self-control. Specifically, the mean
marginal WTP for the high calorie meal for people with high
self-control is $6.70 (N=41) when not subjected to the nudge
and $4.43 (N=65) (p=.021, one tailed). Thus, people with
high self-control respond to the nudge by reducing their de-
mand for the high calorie meal. Results are similar for those
with medium self-control ($6.14 when not nudged, N=32;
$4.07 when nudged, N=56, p=.050). Using a continuous
measure of self-control rather than the three categories, the
interaction between self-control and presence of the nudge,
in their effect on marginal WTP, was significant (p=.049 two
tailed).

In sum, people with higher levels of self-control seem
to benefit more from the nudge than those with low self-
control, in terms of health improving behavioral adjustments.
This also raises the question — is a nudge that represents an
emotional subsidy (as experienced by those with high self-
control) more efficient in changing behavior, compared to
a nudge that represents a tax (as experienced by those with
low self-control)? Or is the asymmetric behavioral response
across self-control levels mainly driven by the bias itself
— that it is harder for those with low self-control to adjust
consumption, and the emotional tax is not high enough to
incentivize behavioral change? Future research might want
to address these questions.

So far, the findings imply that people with low self-control
both experience a (higher) emotional cost from the nudge and
no (or, at best, few) benefits from consumption adjustments,
compared to higher level self-control consumers. It there-
fore seems reasonable to expect people with low self-control
to value the nudge less, compared to those with higher self-
control. In the following two sections, I empirically inves-
tigate the value consumers assign to the nudge, on average
and across self-control and income.
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Value of the nudge, as measured by WTP

Ficure 3: Histogram of the consumer value of the calorie

salience nudge.

3.4 The average consumer benefits from the
calorie salience nudge

Figure 3 shows a histogram of the value consumers attach to
the nudge, as given by WTP for calorie information (WTP
calorie info). Of all 417 subjects, 388 answered the WTP
questions in an internally consistent manner (see Footnote
16). Of these subjects, 40.46% state a WTP that is between
—$0.05 and $0.05, implying they are either entirely, or close
to, indifferent to the calorie salience nudge. The share of
subjects stating a negative WTP that is —$0.30 or lower is
22.16%, while 39.95% state a positive WTP that is $0.30 or
higher. The average WTP for calorie information is $0.39,
and the sum of WTP for the calorie information over all 388
subjects is $152.85, suggesting the calorie salience nudge
increases total consumer welfare in this study.

3.5 People with low self-control are more
likely to be harmed by the nudge

I proceed by examining the distributional impact of the nudge
over self-control and income. The correlation coefficient (r)
for WTP for calorie information and eating self-control is
0.137 (p=.007, N=388). This implies that consumers with
lower levels of self-control are less likely to believe they will
obtain short-term benefit from the calorie salience nudge,
compared to consumers with higher levels of self-control.
I also examine the impact of WTP for calorie information
from self-control using Tobit regressions, censored at the
lower limit (—4) and the upper limit (4). The main result
is unchanged. The regression model implies that if eating
self-control increases by one unit on the scale (from 10 to
47), subjects are willing to pay around $0.10 more for calo-
rie information, which is quite substantial, given the mean
WTP for calorie information is $0.39. There is no appar-
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ent correlation between the value of the nudge and income
(r=.055).

3.6 Stated motivations for the value assigned
to the nudge

Finally, subjects were surveyed on why they assigned a pos-
itive or negative value to the calorie salience nudge. Specif-
ically, subjects who stated a positive WTP for the calorie
salience nudge (N=232) were provided the following mes-
sage: “Please let us know why you would want calorie infor-
mation when deciding on your meal at the restaurant. Mark
all alternatives that apply”. They were then presented with
the alternatives shown in the first column in Table 2.

The answer alternatives provided to subjects who posi-
tively value the nudge focused on benefits from food adjust-
ments, emotional benefits and curiosity. As stated above,
the benefit of information is typically that people can make
choices that better align with their preferences, e.g., adjust
their meal choice based on the information. Some people
might also experience negative emotions from uncertainty
(e.g., Ellsberg, 1961; Ahn et al., 2014; Machina, 2014;
Gneezy et al., 2015; Trautman et al., 2015). Further, studies
show curiosity strengthens the desire to learn new informa-
tion (Berlyne, 1949, 1966; Loewenstein, 1994; Collins et
al., 2004; Litman et al., 2005) and people may emotionally
benefit from satisfying their curiosity (e.g., Litman, 2005).

The second column in Table 2 shows the share of subjects
who agreed with each alternative. The main reasons people
value calorie information are that it helps adjust consumption
(i.e., it matters to meal choice) and satisfies curiosity — 45%—
50% of subjects who positively value calorie information
state those reasons for wanting calorie information. A large
share (almost 30 percent) state that they would enjoy their
meal more if they knew the calorie content. These results
support the idea that people who positively value information
do so because information may benefits them emotionally
and enables them to adjust consumption.

Subject who instead stated that they negatively value calo-
rie information (N=185) were asked to mark any of the al-
ternatives in the first column of Table 3. The second column
shows the share of subjects who agreed with each alternative.

Here, the statements provided to subjects focused on emo-
tional discomfort from the information and aversion to irrel-
evant information as the main benefits to choosing igno-
rance. Studies suggest people often want to avoid costless
health-related information because it evokes negative emo-
tions (K&szegi, 2003; Oster et al., 2013; Thunstrom et al.,
2016). Also, people may negatively value information they
know will be irrelevant (Rop et al., 2017). People who a
priori expect the information not to affect their meal choice
(e.g., someone who does not care about calorie information,
has very low self-control, or does not know how to interpret
the information) may therefore prefer to avoid the informa-
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TaBLE 2: Reasons for wanting the calorie salie
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nce nudge with percentage of subjects who agree.

Reason for wanting information %
The calorie content would matter to my meal choice. 0.487
I would enjoy my meal more if I knew the calorie content. 0.272

The calorie information would not affect my meal choice, but I would be curious to know. 0.448

I do not know.
Other.

0.043
0.034

TaBLE 3: Reasons for not wanting the calorie sal

ience nudge with percentage of subjects who agree.

Reason for not wanting information %

I don’t want to think of calories when I eat out. 0.654
I would not want to know the calorie content because it would not matter to my meal choice anyway. 0.422
Knowing the calorie content would make me feel guilty about eating my meal. 0.184
I would enjoy my meal less if I knew the calorie content. 0.189
I knew the calorie content of the meals without having to take the calorie information. 0.022
Calorie information doesn’t mean anything to me, since I do not know how many calories I’'m supposed to eat anyway. 0.189
I do not know. 0.038
Other. 0.016

tion. The statements provided to subjects who stated nega-
tively value calorie information therefore focused on nega-
tive emotions evoked by the information and preferences for
ignorance as a result of the information being irrelevant.

Table 3 implies both hedonic reasons and irrelevance of
the information are important motivations for not wanting
calorie information, thus supporting the idea that people who
experience negative emotions and less of meal adjustments
attach less value to the nudge. Around 65% of those who
prefer ignorance of costless calorie information state they do
not want to think of calorie information when eating out,
while 18%—19% state the information would make them feel
guilty and/or enjoy their meal less. Further, 42% state the
information would not matter to their meal choice, and 19%
state the information is irrelevant because they do not know
the meaning of the information — the amount of calories in a
meal will not matter to people who do not know how much of
calories they should aim to eat. Very few subjects (2 percent)
state they would not want the nudge because the nudge is not
informative.

4 Discussion

Information, such as salience nudges, helps consumers make
decisions better aligned with their preferences, and may
thereby increase consumer utility. However, information
may also come at an emotional cost. Salience nudges have
been referred to as “emotional taxes”, based on the argument

that the message they convey evokes negative emotions (e.g.,
Glaeser, 2006; Loewenstein & O’Donoghue, 2006). The
welfare impact of information may therefore result from a
tradeoff between the benefit from adjustments to consump-
tion and an emotional cost. This paper examines the extent
to which a restaurant meal calorie salience nudge — a pol-
icy implemented U.S. wide in 2018 — evokes emotions and
affects short-run consumer welfare. Both average and distri-
butional effects are addressed, with a focus on distributional
effects over eating self-control and income.

I find that emotions evoked by the calorie salience nudge
range from positive to negative, such that some consumers
(21 percent of subjects) are emotionally taxed, while others
(42 percent of subjects) are emotionally subsidized by a calo-
rie salience nudge. Remaining consumers are emotionally
unaffected by the nudge. These results support the idea that
a salience nudge may act as an emotional tax but only for
some. This study suggests the calorie salience nudge is more
likely to act as an emotional subsidy than an emotional tax
— a possibility not previously discussed in the literature.

The results could suggest that a calorie salience nudge
evokes the right emotions in the right people — negative
emotions are evoked in those who might benefit from such
emotions (people with low eating self-control) while pos-
itive emotions are evoked in those with high self-control.
However, for the emotional tax to benefit people with low
self-control, it needs to result in behavioral change (reduced
calorie consumption) — otherwise it only causes emotional
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discomfort, without providing any benefits. The results from
this study imply that the nudge causes little, if any, behavioral
adjustments for people of low self-control. People with high
self-control adjust their consumption by more. Given people
with low self-control are emotionally taxed and receive less
adjustment benefits from the nudge, it is unsurprising that
the results also indicate that people with low self-control are
more likely to assign a negative/lower net value to the calorie
salience nudge.

The results in this study imply that health improvements
from the nudge may be particularly limited for people with
low self-control, not only because they make no, or little,
adjustments to consumption when exposed to the nudge (as
in our study), but also because a negative value of the nudge
implies they might avoid the nudge altogether (experiencing
no adjustments), if possible.2! In contrast, those who benefit
the least in terms of improved health assign the highest value
to the nudge — people with high self-control benefit emo-
tionally from the nudge and also to the greatest extent use
the informational content of the nudge to undertake health
improving behavioral change. A policy maker focused on
public health might find this disappointing, given public
health benefits from the nudge are likely more limited if
calorie consumption of people with low self-control is un-
affected. Many studies find that people with low levels of
self-control are particularly prone to making unhealthy food
choices (Tangney et al., 2004; Wills et al., 2007; de Ridder
et al., 2012; Salmon et al., 2014).

This study finds that the net value assigned by consumers
to the nudge ranges from negative to positive. Results also in-
dicate that the average consumer positively values the nudge.
From a consumer perspective, mandatory calorie labeling
may therefore be welfare increasing. Further, the overall pos-
itive impact on consumer welfare from the nudge ($152.85)
in the context of the experiment is likely on the conservative
end. If all experiment subjects who negatively value the
nudge successfully avoid the nudge (i.e., if subjects with a
negative WTP are excluded from the calculation of total con-
sumer welfare from the nudge), overall short-term consumer
welfare from the nudge more than doubles, to $356.40.

Further, the results in this study support recent findings on
the welfare effects of information. Allcott and Kessler (2019)
find consumers assign a value to home energy usage reports
substantially lower than the so called “endpoints” (adjust-
ments to savings and costs), that is often used to represent
the impact on consumers in cost-benefit analysis. Sunstein
(2018) argues that emotional and cognitive costs might ex-

21 Avoiding menu labels seems entirely feasible, despite their salience.
Field studies have assessed people’s awareness of calorie menu labels in
restaurants and coffee shops. Elbel et al. (2009) found consumer awareness
of calorie menu labels was less than 60 percent a month after the introduction
of calorie labels in fast food restaurants. Krieger et al. (2013) found that 18
months after introducing calorie menu labels, almost 70 percent of coffee-
chain customers and 40 percent of restaurant customers were unaware of
the labels.
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plain this discrepancy, and need to be included in the welfare
measure. This study lends support to that argument. If
there are no behavioral adjustments for people of low self-
control from a calorie salience nudge, endpoints (the mone-
tary equivalent of health savings and cost savings) from the
nudge should be zero for this subgroup. Yet, the emotional
discomfort causes people with low self-control to negatively
value the nudge, implying that endpoints would overstate the
welfare impact of the nudge for this subgroup. In contrast,
endpoints might underestimate the value for those with high
self-control.

However, WTP as a measure of consumer welfare from the
nudge should also be interpreted with caution. As discussed
in depth in Sunstein (2018), obtaining an unbiased welfare
measure of information is a difficult task. If consumers are
unbiased and fully informed about all benefits and costs (in-
cluding emotional costs and benefits) to the nudge, the WTP
measure is indeed an unbiased measure of the consumer
value of the nudge (see, e.g., Viscusi, 2018). However, this
requires that the consumer accurately predicts the extent to
which the nudge affects his/her calorie consumption, the full
benefits and costs (direct and emotional) that follow from
the adjustments, attaches an appropriate time discount rate
to any future benefits and costs, and is otherwise unbiased in
how he/she weighs costs and benefits. Given this daunting
task, one might expect that many (most/all?) consumers will
fail to produce an unbiased WTP measure.

Of concern is also that the very bias the nudge should help
(low self-control) might cause consumers to undervalue the
nudge. It makes sense that low self-control consumers in
this study attach a lower value to the nudge, given they
experience higher emotional costs and no or little benefits
(health-improving consumption adjustments), compared to
those with higher self-control. However, it is possible that
their WTP is sub-optimally low, as a direct consequence of
their self-control problem. In fact, Thunstrom et al. (2016)
show that low self-control may cause a person to negatively
value calorie information. However, in their study, sub-
jects are in a “hot” state when making the choice of tak-
ing/ignoring calorie information — they are asked about their
preferences for calorie information in conjunction with eat-
ing a real meal. The design of this study might help coun-
teract a biasing effect on WTP from low self-control. Due
to the hypothetical nature of this study, subjects value the
nudge in a “cold” state, meaning they are less likely to be in-
fluenced by their bias when stating their WTP. How to elicit
unbiased estimates of welfare effects from salience nudges
is a difficult, but important, area for future research.??

22 Awareness of one’s level of self-control problems may also matter to
the value assigned to the nudge. We do not measure people’s awareness
of their self-control in this study. For studies on how people may differ in
their degree of such awareness, (“sophistication”) see, e.g., O’Donoghue
and Rabin (2003b), Alberts et al. (2011), and Incekara-Hafalir and Linardi
(2017). It should also be noted that people with limited self-control, who
are highly aware of their self-control problem, may already have taken other
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Let us compare the incidence of a calorie salience nudge
to a sales tax designed to achieve the same purpose as a
calorie salience nudge — a tax on unhealthy food (e.g., a
“fat tax”). This study generally suggests an interesting fea-
ture of emotional taxes, compared to fiscal taxes — a nudge
evokes different emotions (both in magnitude and sign) in
different people. It is found that this emotional heterogeneity
might be beneficial — those who might benefit from reducing
their calorie consumption are taxed, while others are sub-
sidized. As formalized by O’Donogue and Rabin (20006),
this is not the case with a fiscal tax aimed at correcting
over-consumption from low self-control — a fiscal tax on
high calorie food, aimed to correct for over-consumption due
to limited self-control, benefits those with low self-control
while it always harms consumers with perfect self-control,
unless they are fiscally compensated. An important distinc-
tion between a sales tax and a salience nudge is also that sales
taxes are legally binding. A salience nudge can, however, be
avoided. If consumers who might be harmed by the nudge
successfully avoid it, consumer welfare increases. Finally,
fiscal taxes designed to encourage healthier food choices
have generally been found to be regressive (e.g., Cash et al.,
2005; Mytton et al., 2007; Chouinard et al., 2007; Madden,
2015; Muller et al., 2017). I find no adverse effects on low
income earners from a calorie salience nudge. This finding
may be a feature that speaks to the advantage of a calorie
salience nudge, over a sales tax on calories/unhealthy food.

However, an important topic for future research is to com-
pare the behavioral impact on consumption and welfare from
sales taxes versus emotional taxes. This study finds no or
little behavioral impact from the nudge on those who might
benefit the most from making healthier food choices. Hence,
the calorie salience nudge might be too weak of a policy (per-
haps cause too little of emotional discomfort) to correct for
over consumption from low self-control. This result might
help explain results from field studies that observe no, or mi-
nor, effects on behavior from calorie salience nudges (e.g.,
Borgmeier & Westenhoefer, 2009; Elbel et al., 2009, 2011;
Vadiveloo et al., 2011). The efficiency of salience nudges in
nudging people to behavioral change is important to docu-
ment, given there is a risk that salience nudges become quick
fixes in a complex political landscape, crowding out alterna-
tive policies with more beneficial impacts on social welfare
(that may, however, be harder to implement politically).

The results from this study also raise questions about
the design of nudges. Why do people with high levels of
self-control adjust their consumption by more when nudged,
compared to those with low self-control? Is it because low
self-control makes it inherently difficult to make adjustments
(and the emotional tax provides insufficient incentives to do

measures to reduce over consumption — they may avoid restaurants they
know serve high-calorie food, restrict their calorie consumption at home,
etc., to enable themselves to eat more out. If so, they may benefit less from
the emotional tax.
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s0), or it is because of the type of emotion the nudge evokes
— that emotional taxes are less efficient than emotional sub-
sidies in encouraging a desired behavior — or both? It is also
worth asking whether different types and designs of calorie
salience nudges may have different impacts on emotions, ad-
justments and net consumer welfare. For instance, Enax et
al. (2016) find that, the more salient the nutritional label, the
more effective in changing food choices. Do more salient
nudges also have a greater impact on emotions, behavioral
adjustments and/or consumer welfare? Future research may
want to investigate further these issues.

Finally, this study has some limitations. Itis the first study
to measure emotional effects of nudges, and connect those
to consumer welfare effects. Its results should therefore
be regarded as preliminary findings, and might be nudge,
context and sample dependent. Second, this study only ex-
amines short-term emotional and welfare effects of a calorie
salience nudge. The long-term impact of the nudge may
differ. For instance, Garrett et al. (2016) find that feelings of
guilt are eroded with the frequency of (knowingly) engaging
in impulsive behavior. Such guilt erosion may be possible
also with food consumption, which would imply negative
emotions from the nudge might evaporate over time. Fur-
ther, nudges may cause reactance (Brehm, 1966) — studies
find people may increase the behavior a salience nudge was
intended to restrict (e.g., Cacioppo & Petty, 1979; Calder
& Sternthal, 1980; Petty & Cacioppo, 1986; Erceg-Hurn &
Steed, 2011; LaVoie et al., 2017) Hall et al. (2018). Re-
actance to nudges affect their welfare effects (Debnam &
Just, 2017). The strength of such reactance may differ over
the short and long run. The long-term effects of the calorie
salience nudge is an important topic for future research.
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