IT City Research Online
UNIVEREIST; ]OggLfNDON

City, University of London Institutional Repository

Citation: Mukhopadhyay, A. & Oh, G-E. (2024). Dynamics of Self-Control During Choice

and Post-Choice Consumption Quantity. Frontiers in Psychology, 15, doi:
10.3389/fpsyg.2024.1238780

This is the accepted version of the paper.

This version of the publication may differ from the final published version.

Permanent repository link: https://openaccess.city.ac.uk/id/eprint/32978/

Link to published version: https://doi.org/10.3389/fpsyg.2024.1238780

Copyright: City Research Online aims to make research outputs of City,
University of London available to a wider audience. Copyright and Moral Rights
remain with the author(s) and/or copyright holders. URLs from City Research
Online may be freely distributed and linked to.

Reuse: Copies of full items can be used for personal research or study,
educational, or not-for-profit purposes without prior permission or charge.
Provided that the authors, title and full bibliographic details are credited, a
hyperlink and/or URL is given for the original metadata page and the content is
not changed in any way.




City Research Online: http://openaccess.city.ac.uk/ publications@city.ac.uk



http://openaccess.city.ac.uk/
mailto:publications@city.ac.uk

o o1

O 00

10
11
12

13
14

Chotce-and-Quantity-in-Conthet-Misleading-InferencesDynamics of
Self-Control from-Observed-BehavierDuring Choice and Post-Choice

Consumption Quantity

Ga-Eun (Grace) Oh'", Anirban Mukhopadhyay?

!Department of Marketing and International Business, Faculty of Business, Lingnan University,
Tuen Mun, New Territories, Hong Kong, PRC.

2 2Faculty of MarketingManagement, Bayes Business School. City Heng-Keng
University of London, United KingdomSeienee-and-TFechnelogyClearWater Bay—Kewloon,
Hoengong.

* Correspondence:
Corresponding Author
geoh@connect.ust.hk

Keywords: self-control, goal accessibility, food decision making, dietary restraint,
exploratory research.

Abstract

Consumer-psychelogists-often-make-inferences-abeutObserved choices between options

representing a eensumer>srelative vice and a relative virtue have commonly been used as a
measure of eating self-control based-en-their-observed-choices-ofvice-versus-virtue-foods—This
in the literature. However, even though self-control operations may manifest across the post-
choice consumption stage, elther S|m|IarIv orin dn"ferent ways from the ch0|ce stage, most prior
research propese '
ignore-actuathas |gnore consumptlon that—enlyeeeu#s—pest—ehewe—blsmgﬂ%ehdogehous
; quantity;-the-authersfind
that of the chosen option. Whlle the behavnor of choosmq a virtue instead of a vice does

manifest self-control-implications-assessed-tsing-enty-choice-may-he-systematically-ditferent
from-these-that-alse-accountforquantity-consumed:, we examine how this plays out in post-

ch0|ce consumptlon Specmcally, we fmd that when processing resources are Ilmlted after

eehtret%ehtemeauyhavmq chosen a virtue food unrestralned eaters ironically

eonsumeconsumed greater quantities and therefore more calories {(Study-1)—TFhis-happensthan
restrained eaters (Study 1). This reflects more persistent self-control in the post-choice
consumption stage among restrained eaters than unrestrained eaters, and occurs because
choosing a virtue lowers accessibility of the self-control goal feramong unrestrained eaters
relative to restrained eaters (Study 23), thereby increasing intake of the virtuous food. In
contrast, subsequent to having chosen a vice, unrestrained eaters and restrained eaters did not
show any such dlfference in mtake (Studv 1) or qoal accessmllltv (Studv 2). Together these
results reveal a-sy v
that persistence of self- control in the DOSt choice consumptlon stage depends on individuals’
dietary restraint and their initial exercise of self-control in the choice decision. The mere act of
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choosing a virtue satisfies unrestrained eaters’ self-control goal and leads to increased food
intake, whereas the same act keeps the same goal activated among restrained eaters who reduce
intake of the chosen virtue. Put differently, persistent self-control across choice and guantity
decisions is observed only when those with a dietary goal show successful self-control enactment
in the choice stage. We therefore hlthlqht that the operatlon of self—controI—WeJeherefeFe

msuiﬂereni—m%e#standmg%}eepemmf—seﬁ—eemm scan be dynamlc Wlthln a
consumption episode, and thus, choice and post-choice quantity decisions-are eriticathyboth

informative of self-control.

Word count: 110,992-274 words
Number of figures: 2



52

53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90

1. Introduction

A consumer psychologist observes someone make a choice between a slice of chocolate cake and
a bowl of fruit salad, a classic measure of self-control (Shiv and Fedorikhin, 1999). What does
the choice reveal about the person’s self-control? Since chocolate cake (i.e., a “relative vice”
(Wertenbroch, 1998)) is perceived as being relatively tastier but less healthy relative to fruit
salad (“a relative virtue”), the choice of chocolate cake is usually interpreted as indicative of a
lack of self-control. Correspondingly, a choice of fruit salad is attributed to the successful
operation of self-control. Such inferences based on observing similar choices are a cornerstone of
the literature on self-control—a recent review of the relevant literature from 1998 to 2018
identified that over 120 published articles relied on such vice versus virtue choices to
operationalize self-control (Vosgerau et al., 2020).

eases%heehem&eﬂhem%&sn%md@atw&eﬁsﬁ#eer&%meeﬂ%mlndeed the choice
of the virtue is indicative of self-control enactment as long as the choice task elicits conflict

between desire and willpower — a critical and necessary component of self-control operations

(Hoch and Loewensteln 1991 Berman and Small 2018) Fer—e*ampte—the%may—smqptypre#er

However suehehetee%ehawepsthataraqetmﬂueneed%yonce consumers start eatmq the

chosen virtue, WI|| the self-control h

eheme%y%elﬁnwne&be%matw&eﬁquanmyexpressed in thelr virtue ch0|ce be sustalned’)

For example, will it lead to lower consumption—Fhe of the chosen virtue? What if a person whe
chooses the-fruit salad and-is-while successfully giving up chocolate cake and therefore ascribed
as-having-high-shows successful enactment of self-control maybut then esasumeconsumes an
excessively large quantity— of the chosen fruit salad? This would be evidence forlowof a lapse
in self-control that is-cempletebawould be missed by researchers who only observed her choice.
Also, if consumers fail to exercise self-control at the choice stage by choosing a vice, will they
just devour in the following consumption stage? These questions are Fhis-questions-relevant to
the well-being of consumers because food choice decision and quantity consumption decision
jointly determine calorie and nutrient intake. The post-choice consumption stage is usually
longer than the choice stage and thus, allows for longer time to decide when to stop eating, as
compared to the prior decision of what to eat in the choice stage. However, researchers have
rarely considered the possibility that revealed self-control may change across the choice and
post-choice consumption stages. In this research, we explicitly test how self-control relates
temay change over choice versusand post-choice quantity in-situations-sueh-as-this;decisions

within a single consumption episode and find that-pest-cheice-guantity-consumption-is-in-fact

L While the chocolate cake and fruit salad pairing has remained popular (Biswas et al., 2014,
Usta and Haubl, 2011), many other sets of stimuli have been used, such that the options selected
as vices are perceived to be tastier but less healthy than the ones selected as virtues (e.g., a
chocolate bar and a granola bar (Patrick and Hagtvedt, 2012); M&M’s and grapes (Fedorikhin
and Patrick, 2010); French fries and salad (Wilcox et al., 2011)).
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systematically-diserepantfrom-choiceevidence for changing self-control within a consumption

episode, highlighting the dynamic operation of self-control.

In what follows, we review literature that has adopted food choice between a vice and a virtue as

a measure of self-control-iscuss-petentiablimitations-of-this and food intake as a measure;—ané
introduce-the-relationship-between- of self-control-and-consumption-guantity-We-then. Next, we

introduce a theoretical framework which consists of two stages—a choice stage followed by a
post-choice consumption stage- and discuss how we investigate the potential dynamic of self-
control across choice and post-choice consumption stages by examining them together. We then
discuss how individual differences can play a role in this two-stage consumption decision
framework. Using an endogenous treatment regression model (Krishnamurthi and Raj, 1988) that
allows us to analyze quantity contingent on choice, in Study 1, we demonstrate that quantity
consumption of a chosen food can leae-to-ditferentinferencesreflect divergent levels of self-
control from-cheicedepending on individuals’ dietary restraint. When cognitive resources were
constrained, among those who chose a virtue, decreasing levels of trait dietary restraint were
ironically associated with greater consumption quantities and therefore more calories. This
suggests that self-control is no longer sustained among unrestrained eaters after a virtue choice as
much as their restrained counterparts. In Study 2, we investigate the underlying process for
unrestrained eaters’ laek-eflosing self-control over their consumption of their chosen virtue, by
examining post-choice accessibility of the self-control goal. We conclude with a discussion of
theoretical contributions, limitations, and future research.

2. Conceptual Framework
2.1. Self-control and the choice of virtue over vice

Self-control is the “struggle between the two psychological forces of desire and willpower”
(Hoch and Loewenstein, 1991). Willpower induces people to act in line with their long-term
goals, whereas desire attracts them to temptations that deviate from these goals. Hence self-
control is often viewed as the conflict between “sooner-smaller” rewards with “later-larger”
outcomes (Ainslie, 1975). Wertenbroch (1998) conceptualized this conflict at the product level
with the insight that some products deliver relatively greater value in the short than in the long
term, whereas others deliver greater value in the long term. In his terminology, the former class
of products are called “relative vices” while the latter class are called “relative virtues”. This

distinction between vices and virtues is simple and intuitively appealing, and aligns with
consumers’ categorization of foods into good or bad (Okada, 2005, Thomas et al., 2011).

As aforementioned, Shiv and Fedorikhin (1999) operationalized the choice between chocolate
cake and fruit salad as a measure of self-control. According to their affective-cognitive model of
self-control operation, affective responses favor a vice but cognitive responses need to override
affective responses to favor a virtue. Shiv and Fedorikhin demonstrated that when affective
processing was facilitated relative to cognitive responses, impulsive (but not non-impulsive)

people were more Ilkely to choose chocolate cake than frun salad. m%aggestsmwal{se#-

observe ch0|ce to make an inference about the 1cc1s1on maker’s self-control enactment: the
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choice of the vice represents a failure whereas the choice of the virtue indicates a success in
enactment of self-control. A pilot survey among lay consumers corroborates researchers’ focus
on self-control in the choice stage.?

operations-—Mereove

sueha—me&mnwnet—epﬂy—beumeemplete—b% since thls mlght alse—beumlsleadmgmm&e#
what-itreveals-abeoutthe-chooser’sself-control-.change from the choice behavior to the post-

choice consumption stage. In order to develop this more complete picture, we first discuss how
extant research that-has investigatedcorresponded self-control usingto food consumption

quantity-as-oppesed-te-choice.

2.2.  Consumption quantity and self-control

While much research has investigated self-control as reflected in choice, there has also been an
effort to investigate the relationship between self-control and quantity. However, prior research
on food intake in relation to self-control has examined consumption while targely
negleetingskipping the choice stage (May and Irmak, 2014, Mehta et al., 2014, Tice et al., 2001),
limited the available choices to being either only vices or only virtues (Finkelstein and Fishbach,
2010, Redden and Haws, 2013), or investigated yes or no decisions on vices (e.g., whether to eat

2 We conducted a survey to see if people primarily rely on food choice rather than quantity
decision for typical food consumption decisions: meal and snack. We recruited American
participants (N = 200, 43.5% female; Mage = 43.03) from Amazon Mechanical Turk and asked
which one they focus more on between “what I should eat” and “how much I should eat” for a
meal and for a snack separately (1 = I focus mainly on “what I should eat”; 7 = I focus mainly on
“how much I should eat”). A one-sample t-test revealed that for the meal consumption, people
tend to focus more on what they should eat (M = 3.32; £(199) =-5.12, p <.001); but for the
snack consumption, people equally focus on what they should eat and how much they should eat
(M =3.81;1t(199) =-1.41, p =.159). Given that meals are more frequent food decisions than
snacks and constitute a majority of daily calorific intake (Kant, 2018), this suggests that
consumers primarily focus on food choice rather than quantity.




164
165
166
167
168
169
170
n71
72
173
174
175

176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

193
194
195
196
197

cookies or not (Ramanathan and Menon 2006 Coelho Do Vale et al., 2008 Patrlck et al.,
2009)).
qeanmyeleeisreeHowever consumers often make a food ch0|ce flrst and then deC|de how much
they consume the chosen food. Omitting the choice stage and observing consumption intake only
may well have a different impact on self-control compared to observing consumption intake
following a free choice. For example, being forced to eat a specific food might lead to a feeling
of lack of responsibility (Chen and Sengupta, 2014) or reactance (Finkelstein and Fishbach,
2010)-, which can potentially influence self-control exertion in the consumption stage. In the
current research, as our focus is to aveid-such-unwanted-influencesassess the dynamics of feed

type-assignment-we-vestigateself-control across the choice decision and the post-choice
quantity intake-in-a-single-consumption-episede-in-whiech-, we avoid forcing such a food type

assignment but instead allow choice and quantity decisions areto be interdependent.

Examining the relemanifestation of self-control in terms-efpost-choice quantity is critical since
over-consumption of calories is the single most significant contributor to obesity (Livingston,
2012). Inferences of self-control from consumption quantity decisions usually follow a linear
relationship, with lower quantities being associated with higher self-control (Belei et al., 2012,
Aydinoglu and Krishna, 2011). #aAccordingly, in the current research, we treat increasing
quantity intake is associated with lower self-control regardless of whether the food is regarded as
a virtue or a vice in the choice context. That is because the over-consumption problem is not an
exclusive matter of vice foods. Eating only virtuous foods can result in excessive calorie intake
and thus consumers need to control the |ntake of virtues as well as vices. Wh#e%hereesﬂa
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Importantly, there are no absolute virtues or vices by definition — they are defined relative to
each other (Vosgerau et al., 2020, Wertenbroch, 1998), and malleable across contexts (Irmak et
al., 2011, Levin and Gaeth, 1988). Many food items used as virtues in experiments (e.g., fruit
salad, granola bars) are well above acceptable levels of taste, and the caloric density of these
foods is not negligible. Indeed, contrary to stereotypical beliefs, virtues can contain more calories
than vices (Howlett et al., 2009, Oakes and Slotterback, 2005), and even stereotypically virtuous
foods can have adverse health outcomes if consumed in excess (Ulrich and Potter, 2006). This is
consistent with a pilot survey we ran, which showed that lay consumers do understand that

virtuous foods should not be overconsumed.*

8 While there is a consensus that over-consumption of vices is a self-control problem, there is a
guestion about the over-consumption of virtues. On one hand, virtues are, by nomenclature,
“000d”, and hence the more they are consumed, the better. Following such a logic, consequently
the greater the consumption of virtues, the higher the self-control is assumed (Redden and Haws,
2013, Siddiqui et al., 2017). However, this philosophy focuses on the choice part of the equation.
The other position focuses more on guantity, specifically, the over-consumption aspect. This
position argues that not only are vices best consumed in moderation, but the same should apply
to virtues even though the specific reasons may differ. We follow the latter, for the following
reasons. Although consumers tend to easily justify eating or purchasing large quantities of
virtues (Mishra and Mishra, 2011, Provencher et al., 2009, Wertenbroch, 1998), eating larger
guantities necessarily increases calorie intake. Indeed, quantity (not choice), accounts for two-
thirds of the variance in energy intake from food consumption (Schusdziarra et al., 2010).
Increasing calorific intake can be pleasurable because of increased dopamine release (De Araujo
et al., 2008), and this pleasure can induce over-consumption — indicating that self-control may be
required, to some extent, to limit consumption of all palatable foods, not just stereotypical vices.

4 We conducted a pilot survey to examine whether lay consumers also believe that over-
consumption of virtues can harm their long-term goal of health, and the results demonstrate that
they do. From the same student population pool as in the main studies, 193 undergraduate
students (52.3% female; Mage = 20.17) indicated the extent to which they agreed with each of two
statements (1 = I strongly disagree; 7 = I strongly agree): “If some food is good for health, it is
okay to eat the food without limiting the quantity” and “Eating a large quantity of healthy foods
is always good for health.” The mean belief score (2-item, o= .76, M = 3.38, SD = 1.37) was
significantly lower than the mid-point of the scale (target value = 4, one sample t test, t(192) = —
6.32, p <. 001), indicating that participants generally believed that eating virtues without
limiting quantity is not necessarily good for health.




of energy and nutrrents One can have too much of a good thrng Consequently, there isa need
for self-control to regulate consumption quantity, for vices as well as virtues. However, a

limitation in the extant literature is that most studies consider choice and quantity consumption
decisions separately. In this research, we aim to extend our investigation to post-choice
consumption behavior to see how self-control operates dynamically across choice and quantity
decisions.

2.3. A two-stage decision framework for self-control operation in food consumption

Food consumption can be analyzed as a two-stage decision process wherein a consumer first
chooses what to eat (choice stage), and then decides how much of the chosen option to consume
(quantity stage) (Drewnowski, 1997, Wansink and Chandon, 2014). In some decision contexts,
food choice and quantity decisions can be made simultaneously (e.g., choosing the flavors and
the number of scoops at an ice cream parlor (Oh et al., 2022), and mixtures of vices and virtues
may be chosen (e.qg., choosing from vice-virtue bundles with different relative proportions (Liu et
al., 2015)3), which is beyond the scope of our investigation. As discussed, self-control processes
may be relevant to both stages—they may influencebe manifested in both choice and quantity-
decisions. The untested premise is whether self-control manifested in choice may persist to the
post-choice consumption stage. If ebserved-cheices-are-sufficientto-aceuratehy-inferthe-the
chooser’s self-control persists in the post-choice consumption stage, post-choice quantity
consumption should follow parallel patterns: those who choose a vice should eat a greater
quantity of their chosen item because greater quantities consumed are representative of weaker
self-control, whereas, in contrast, those who choose a virtue should eat less. This-is-the-most
basic-predictionand-itis-the-one-mestimplicit-in-the-Hterature-However, if we allow for the

possibility that eheice-may-netperfecthyrepresent-self-control operates dynamically in the two-
stage decision framework, a number of different possibilities emerge in the post-choice

consumption stage. For example, it is possible that consumers who chose a virtue might end up
eating large quantities because they deplete their self-requlatory resources (Muraven and
Baumerster 2000) or they feel it |s acceptable to do S0 (Scott et aI 2008)—Gerresee~nehng4y—the
g —H. By contrast, it is
also possrble that consumers who chose avice mrght decrde to eat a smaII quantity of the chosen
vice-{, which can be an instantiationexample of planned indulgence-er“self-control-for-the

ﬁghteeesi (Krvetz and Srmonson 2002)) M—othemmrds—theeﬁeetsat—these—me—stageﬂreed—net

quantrtyt)%e%ma%bwrterdependentMoreover once a consumer starts eatlnq a chosen food

many factors other than self-control (e.g., hunger, in Nederkoorn et al., 2009) can affect the
guantity eaten (Mela 2006; Wansink and Chandon 2014; Sclafani 2001; Wren et al. 2001;
Yeomans 1998), which suggests that one’s self-control exertion can be changed at the
consumption stage. Correspondingly, the choice of a vice does not automatically lead to a large
quantity eaten; and vice versa. In other words, it is possible that self-control does not always
persist over choice and guantity stages. Therefore, for a comprehensive understanding of the
entire self-control process within a consumption episode, it is necessary to investigate choice and
quantity consumed together.

Surprisingly, with one exception (Fedorikhin and Patrick, 2010), consumer psychologists
investigating self-control operations have largely not measured choice and quantity together in a
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neutral) mood condltlon partmpants were more Ilkely to choose grapes than M&M s, and
consumed smaller quantities of M&M’s but not grapes once chosen. It is apparent from these
findings that self- control manlfested in the ch0|ce andstaqe can be mamfested dlfferentlv in the

tage Pammpants were more I|kely to choose the

quanﬂ%—b&t—the—sam&m—ne{—we—fepthe—\m
virtue (high self-control inference-fromexerted in the choice stage) but once they chose the

virtue, they also did not eat less (ret-recessarty-highno longer high self-control in the
consumption stage), which is indicative of dynamic self-control operations across the choice and
post-choice consumption stages. In particular, self-control-unless-ene-assumes-that- expressed in
the virtue choice did not necessarily continue to the grapes-were-not-tasty-and-they-forced
themselves-to-keep-eating)—Partictlarhypost-choice consumption stage, in the higherchoice
likelihood-forthevirtue-did-noet-necessarthy-lead-teform of lower intake-quantity.

emptrcathrand-theptestarelevanttheor—Fhisabductiveapproach2.4.  Dynamics of self-

control over choice and quantity decisions

While Fedorikhin and Patrick’s (2010) findings suggest a potential dynamic operation of self-

control across choice and quantity consumption decisions, no systematic research has examined
how self-control plays out across choice and quantity decisions. Dynamics are inherent in some
conceptualizations of self-control. Within an individual, two players conflict: a planner who is
far-sighted and thus endorses long-term preferences and a doer who is short-sighted and thus
endorses short-term preference (Bénabou and Pycia, 2002; Thaler and Shefrin, 1981). Even
when consumers intend to requlate their food intake at the time of making a choice, their will
might not necessarily persist till the successful enactment of self-control at the time of post-
choice consumption due to the doer’s different preferences from the planner’s. Indeed, a meta-
analysis demonstrates that individuals’ trait self-control is related to their imagined self-control
behavior to a greater degree than to actual self-control behavior (De Ridder et al., 2012). This
suggests that the enacted self-control via choosing a virtue might not be always evinced in
moderated consumption behavior once one has started to consume the chosen virtue.

In exploring whether self-control persists across choice and post-choice consumption decisions
within individuals, we utilize individual differences in self-control as a basis to distinguish those
who are likely to maintain their self-control over decisions (e.q., making a virtue choice in the
choice stage and then keeping low food intake in the consumption stage) from those who are
likely to lose self-control over decisions (e.g., making a virtue choice in the choice stage but
showing high food intake in the consumption stage). Due to the lack of prior investigation that
observes post-choice consumption behavior, we adopt an abductive approach that emphasizes
theory development based on observation of actual behaviors (Baumeister et al., 2007) and
followed by mechanism testing (Janiszewski and Van Osselaer, 2022). Hence, for an exploratory
investigation, we tested three individual difference measures pertinent to self-control, that can
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potentially capture the dynamics of self-control over choice and quantity decisions. First, as a
measure specific to the food consumption domain, we assessed dietary restraint (Herman and
Polivy, 1980). Individuals with high dietary restraint tend to requlate intake of vice food items
(Hofmann et al., 2007) and are likely to keep being successful in intake requlation across
occasions (van Koningsbruggen et al., 2013). This suggests that those with high dietary restraint,
restrained eaters, may be likely to exhibit persistent self-control over choice and quantity
decisions, whereas those with low dietary restraint, unrestrained eaters, may be likely to exhibit
lost self-control in their post-choice quantity decision stage once they exercise self-control in the
choice decision stage. In case of a self-control lapse by choosing a vice in the choice stage,
however, it is also an empirical question whether individuals may show the ongoing self-control
lapse in the consumption stage. Analogously the same patterns can be predicted with other
individual difference measures relevant to self-control, which are more general and less domain-
specific, such as trait self-control (Tangney et al., 2004) and consumer impulsivity (Puri, 1996).
Those with high self-control or those with low impulsivity may exhibit persistent self-control
over choice and guantity decisions (e.g., low food intake after a virtue choice), but those with
low self-control or those with high impulsivity may exhibit transient self-control over these
decisions (e.q., high food intake after a virtue choice).

2.45.  Overview of studies

We conducted two studies to test-forsystematic-gisparities-between-ebservedexplore how self-
control operations manifest over choice and quantity in-mphicationsfor-self-controldecisions.
Our empirical strategy for Study 1 referred to Shiv and Fedorikhin’s (1999) seminal research,
conceptually following their design and procedures closely, and then extending these to include
consumption quantity as a dependent variable. Specifically, Study 1 tested how iadividual
cherepeesdicinnrselcontrentucneed-Loo- (D) posi-choice bebaeopconrineandomsee—and
{b)-quantity consumption efthe-chosen-eptien-was influenced by choice and individual
differences. Study 1 provided initial evidence that actualself-control changes across the choice
stage and the post-choice consumption may-lead-to-different-inferences-than-choeicestage: after
having chosen a virtue, under cognitive load, unrestrained eaters consumed greater quantities and
therefore more calories:, which reflects their lost self-control after exercising it in the choice
stage. To investigate the underlying mechanism of the effects observed in Study 1, in Study 2,
we examined how food choice and dietary restraint interactively influenced the post-choice
accessibility of self-control. We found that after having chosen a virtue, unrestrained eaters
showed lower accessibility of a self-control goal, supporting the account based on goal

acceSSIblllty These studles ogethe reveal thatre#ymguemyeﬂebsewedrekmee&ehﬂee#e#sus

ethreLself control operatlon is dynamlc across ch0|ce and post ch0|ce |ntake decmons and
whether self-control is sustained or lost across depends on individual’s dietary restraint.

3. Study
3.1.  Study 1: Divergent inferences of self-control from choice versus quantity

The purpose of Study 1 was to examine how {a}-a-post-choice between-a-virtue-and-a-viceand
{b)-gquantity-consumed-consumption of a chosen food;-map-ente-a-consumer’s-self~controk_could

be determined by choice behavior and individual differences. Specifically, we tested whether
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actual consumptionwould show eifferent eansegrenceschanges in manifestations of self-control fromfood choice, and
whether this varied by individual difference measures including dietary restraint (Herman and
Polivy, 1980) as a measure of domain-specific self-control, general trait self-control (Tangney et
al., 2004) and consumer impulsivity (Puri, 1996). We followed the design of Shiv and
Fedorikhin’s (1999) Study 2, aiming to extend their work by measuring post-choice
consumption.

According to Shiv and Fedorikhin (1999), individual differences in self-control are manifested in
choice behavior under the following conditions: (1) when cognitive resources are limited and (2)
affective responses are facilitated (Metcalfe and Mischel, 1999). The first condition was
operationalized by imposing high (vs. low) cognitive load, and the second condition by
presenting real (vs. symbolic) food options. These conditions were introduced to weaken the
executive control but to intensify the effect from affective responses favoring a vice:, particularly
among those with low trait self-control. Hence, ebserved-the changing nature of self-control over

choice ef-a-vice-versus-a-virteeand quantity decrsmns should better maperetese#—eentreLbe
observed if these condltrons are satisfied. Ext

Consistent with Shiv and Fedorikhin (1999), we predicted that imposing high (vs. low) cognitive
load should increase choice likelihood for the vice among those with low self-control (e.q.,
unrestrained eaters—Furthermere). More importantly, we aimed to examine how trait-self-control
metivation-tnfluencesenactment may change in the post-choice quantity decision—Ae,
partlcularlv amonq those Iow in trait self- control Speolflcallv, we expected thepest—ehmee

—Hamong those
who chose a V|rtue those Wlth hlqh self control WI|| consume smaller quantltles thahthesewhe

cherwrsecompared to their counterparts wrth Iow self-control mdlcatmq better sustamed self-

control in the consumption stage. In other words, self-control should be differently evident over

the resuti-will-shew-choice and post-choice quantity consumption provide-divergentimphications
ofdecisions, depending on individual differences in self-control, thereby revealing lmitations-of
the choice-measuredynamics of self-control within a single consumption episode.

3.1.1. Method
3.1.1.1. Participants and design

Undergraduate students at a major Asian university (N =671, 59.5% female; Mage = 20.21)
participated and were randomly assigned across conditions of a 2 (cognitive load: low vs. high) x
2 (food type: vice vs. virtue) x (dietary-restraintindividual differences) design, with cognitive
load manipulated between-subjects, and food type and individual difference scales (dietary
restraint, self-control, and consumer impulsivity) measured. In all studies, all participants
provided their informed consent in a written form before the participation. Before collecting data
for all studies, the Human Participants Research Panel at Hong Kong University of Science and
Technology reviewed and approved the proposed safety measures for the proposal {BM042}.
Participants chose between virtue and vice options as described below. Conditional on choice,
we assessed the amount that each participant consumed. To-aderessthe-issue-ofsetf-selection;
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3.1.1.2. Pretest and posttest

Following Hagen et al. (2017), we chose almonds and M&M’s as the virtue and vice options in
our stimuli. The key consideration was that these are both relatively easy to consume and weigh
in discrete units (compared to Shiv and Fedorikhin’s cake and fruit salad, which are relatively
more heterogenous in serving sizes and messier to consume and therefore weigh). We conducted
one pretest and one posttest to ensure that our participants did indeed perceive these options to be
a vice and a virtue as per their definitions. First, in the pretest, 36 participants (72.2% female;
Mage = 20.64) were recruited from the same population pool as the main experiments.
Participants saw pictures of the unsalted roasted almonds (private label) and M&M’s, which
were contained in transparent plastic cups respectively, and evaluated the healthiness and
tastiness of both items on 7-point scales. As expected, paired t-test revealed that almonds (M =
5.22) were perceived as healthier than M&M’s (M = 2.56), t(35) = 8.50, p <.001, but M&M’s
(M = 6.14) were tastier than almonds (M = 4.31), t(35) —6.82, p <.001.

Second, the posttest examined whether people perceived M&M’s contain more calories than
almonds, which is consistent with expectations for vice versus virtue foods (Chandon, 2007,
Oakes and Slotterback, 2005). In the second pretest, 109 undergraduate students (58.7% female)
estimated the calories of M&M’s and almonds based on the same pictures as pretest 1.
Participants believed the presented quantity of M&M’s (M = 437.78 calories), contained higher
calories than the almonds (M = 294.28 calories), t(108) = —6.65, p < .001. In reality, according to
the nutrition labels on the respective packages, roasted almonds (220 calories) contain more
calories than M&M’s (196 calories), given the same weight (40 grams). The gap between
estimated calories of two options did not depend on dietary restraint, B = 1.37, SE = 3.77, t(107)
=.36, p =.717. Thus, we proceeded with M&M’s and almonds as our stimuli.

3.1.1.3. Procedure

Participants came to the lab in groups of one to six, and were met by a research assistant. Each
participant was seated in a separate cubicle and worked on an individual PC. Participants read
the instructions and responded to a questionnaire programmed on a Qualtrics survey webpage.
The experiment was disguised as research on the influence of numeric processing on food
tasting. All participants first indicated how hungry they felt at the moment (on a 7-point scale).
And then, we manipulated cognitive load by asking participants to remember either an 8-digit
number (high cognitive load condition), or a 2-digit number (low cognitive load condition). After
this manipulation, we presented all participants with two actual food options (see Supplementary
Figure 1 in Supplementary Material-fH<), and asked them to choose one to taste. Whichever
choice they made, they received 40 grams of their chosen option in a non-transparent plastic cup.
These portions had been pre-weighed beforehand in a separate room using an electronic scale.
After all participants received their choice of food, they were allowed four minutes to taste their
chosen option. We then relieved the cognitive load and asked participants to evaluate the taste of
their chosen food (4 items, o = .94) with filler questions, feHewed-bywhich were unrelated to this
study. Then, we administered a series of scales for individual differences in self-control
including Herman and Polivy’s (1980) dietary restraint scale (10-item, a = .77) as a domain-
specific measure of self-control-as-wel-as-additional-individual-difference-measures:, Puri’s
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(1996) consumer impulsiveness scale (inpuisiveness:11-item, o = .58,° with-prudence-subseale;
o—84-hedenic-subsealee=-48; one item ‘eating spending” modified to ‘enjoy eating’ and one

item ‘extravagant’ dropped for its low relevance to eating domain}), and Tangney et al.’s (2004)
brief self-control scale (13-item, o = .82)-and-).%” Finally, demographic questions, including age
and gender, were asked. Participants were then debriefed and thanked. After they had all left the

lab, a research assistant weighed the amounts left in each participant’s cup. Calorie intake was
then estimated using the food choice and quantity eaten. Supplementary Table 1 in the
Supplementary Material fHe-contains descrlptlve statistics and correlatlons of measured
varlables y W v v-2)-a ’

> Note that the reliability for the consumer impulsivity scale was unexpectedly low (a = .58).

6 For example, the dietary restraint scale includes items such as “How often are you dieting? (0 =
never, 1 = rarely, 2 = sometime, 3 = often, 4 = always)”; the consumer impulsivity scale includes
“impulsive” (1 = usually would describe me; 7 = seldom would describe me); and the brief self-
control scale includes “l am good at resisting temptation (1 = not at all like me; 5 = “very much
like me”).

7 Factor analysis conducted on each of the scales, using Maximum Likelihood extraction and
Varimax rotation, supported the structures of the scales that have been well established in the
literature. For the 10-item dietary restraint scale, Barlett’s test of sphericity was significant
(¥2(45) = 1426.55, p < .001) and the two-factor structure was revealed (goodness-of-fit y%(26) =
77.54, p <.001): Factor 1 (Eigenvalue = 3.30) explains 33.01% of variance and factor 2
(Eigenvalue = 1.49) does 14.89%. This is consistent with the literature that has conceptualized
and shown two subfactors, namely, concern for dieting and weight fluctuation (Polivy, Herman,
and Warsh, 1978; Heatherton et al., 1988). For the 11-item consumer impulsivity scale, Barlett’s
test of sphericity was significant (y*(55) =, p < .001) and the two-factor structure was revealed
(goodness-of-fit ¥*(34) = 235.60, p < .001): Factor 1 (Eigenvalue = 4.05) explains 32.84% of
variance and factor 2 (Eigenvalue = 1.78) does 16.19%. This is consistent with the literature that
has conceptualized and shown two subscales, namely, prudent and hedonic (Puri, 1996). Lastly,
for the 13-item brief self-control scale, Barlett’s test of sphericity was significant (y2(78) =
1997.01, p <.001) and a three-factor structure emerged (goodness-of-fit y%(42) = 127.60, p <
.001): Factor 1 (Eigenvalue = 4.12) explains 31.71% of variance, factor 2 (Eigenvalue = 1.38)
explains 10.60%; and factor 3 (Eigenvalue = 1.19) explains 9.17%. Past research has revealed
both 2-factor (Maloney et al., 2012; Manapat et al., 2019) and 3-factor structures (De Ridder et
al., 2011).
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analvzmq these two varlables we adopted dlfferent stratemes since food ch0|ce isa standalone

decision but quantity consumption is conditional on this initial choice. Hence, for the food choice
measure, we used a binary logistic regression to test the effect of measured individual differences
in self-control and cognitive load on choice. For the post-choice quantity consumption, however,
the quantity measure is subject to the issue of self-selection because participants were free to
make a choice, not randomly assigned to a specific choice. Put differently, an unobservable
factor that |s not related to self-control mav have mfluenced ch0|ce and quantlty 5|multaneously,

quantlty consumptlon usmg an endogenous treatment regressmn model (Heckman 1979
Maddala, 1986) that follows a two-step maximum likelihood estimation. Adoption of this model

enables us to analyze the quantity while controlling for a role of unobservable variables that
might affect both choice and quantity decisions. This is a common practice in the marketing
science literature, analogous to the analysis of purchase quantity conditional on brand choice
(Krishnamurthi and Raj, 1988). In a recent consumer psychology application of this method,
Galoni and Noseworthy (2015) used it to test whether their participants spent different amounts
of money conditional on which aisle of a mock supermarket they chose to shop in (the aisles
contained different types of products). ¥A/eTo conduct a binary logistic regression, we used the
SPSS. To conduct an endogenous treatment regression analysis, we used the etregress command
in Stata version 17.0. Details of the model specifications will be discussed below.

3.1.2. Results
3.1.2.12. Food choice

Overall, 35% of participants chose almonds while 65% chose M&M'’s for tasting. In a binary
logistic regression, food choice (0 = “vice”; 1 = “virtue”) was regressed on a cognitive load
dummy (0 = “low”; 1 = “high”), dietary restraint (standardized), and their interaction. The
regression revealed no significant main effect of dietary restraint, B = .00, Wald = .00, p = .974
(odds ratio = 1.00), but a significant main effect of cognitive load, B = —.41, Wald = 6.12, p
=.013 (odds ratio = .66), which was qualified by a significant interaction, B = .45, Wald = 7.15,
p =.008 (odds ratio = 1.56). Replacing dietary restraint with the other scale measures caused the
interaction to drop from significance, ps > .55. Follow-up spotlight analyses revealed that the
effect of cognitive load was significant at 1 SD below the mean of the dietary restraint scale
(among unrestrained eaters; B = —.86, Wald = 12.24, p <.001, odds ratio = .43), showing that
unrestrained eaters were more likely to choose a vice under high (vs. low) cognitive load (Mjow =
60.71% vs. Mnigh = 78.41%). In contrast, imposing high (vs. low) cognitive load did not influence
choice at 1 SD above the mean of the restraint scale (Miow = 60.52% VS. Mhigh = 59.63%; B = .04,
Wald = .03, p = .87, odds ratio = 1.04). In addition, simple slopes analyses in the high load
condition indicated that decreasing dietary restraint was indeed related to a greater propensity to
choose the vice, B = .45, Wald = 12.88, p < .001 (odds ratio = 1.57). These patterns replicate
those reported by Shiv and Fedorikhin (1999). However, we find moderation only by dietary
restraint, not by consumer impulsivity or trait self-control. This may possibly be because Shiv
and Fedorikhin (1999) did not use the full consumer impulsivity scale developed by Puri (1996)
and because the reliability of this scale was unexpectedly low (a = .58). Also, it is possible that
dietary restraint is a more specific measure of self-control in the food consumption domain than
the others.
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3.1.2.23. Quantity consumed in grams

TFhisEndogenous treatment regression estimates a set of predictors for food choice, and a set of
predictors for quantity consumed together, and tests whether there is indeed a significant
endogeneity due to choice being self-selected. In the equation for choice, cognitive load, dietary
restraint and their interaction were used as predictors, as we analyzed the choice measure, while
in the equation for quantity consumed, cognitive load, choice, dietary restraint, and all two- and
three-way interactions between these variables were used, controlling for subjective hunger and
the taste of sampled food (see Supplementary Table 2 in the Supplementary Material file-for the
details). Control variables were introduced due to their potential impact on intake (Guerrieri et
al., 2008; Nederkoorn et al., 2009).

There was a significant endogeneity between food choice and quantity in this case (p = —.76, o =
11.21, (1) = 44.82, p < .001), highlighting the value of using this method. Specifically,
controlling for subjective hunger, B = 1.60, z = 8.30, p <.001, and taste of the sampled food, B =
1.01, z = 3.07, p = .002, the regression revealed a significant main effect of choice, B = 14.68, z =
6.89, p <.001, and a significant three-way interaction, B = -4.01, z = -2.66, p = .008. No other
main effects or interactions reached significance (ps > .29). We conducted simple slopes
analyses in order to test the effect of dietary restraint conditional on choice in each cognitive load
condition. Critically, in the high cognitive load condition, after having chosen a virtue,

increasing dietary restraint was associated with lower quantities consumed, B =-4.17,z = —4.31,
p <.001 (see Figure 1). This suggests that despite self-control enactment in the choice stage,
those with low dietary restraint rather end up losing self-control in the consumption stage while
those with high dietary restraint rather maintain their self-control in the consumption stage. In
contrast, after having chosen a vice under high cognitive load, increasing dietary restraint was
directiopathynot significantly associated with lower quantities consumed, B =-1.29, z =-1.80, p
=.071 (but see the results on the estimated calorie consumption below). In the low cognitive load
condition, dietary restraint did not affect quantity consumed regardless of the chosen option, ps >
Finally, when we replaced the dietary restraint scale with the other general individual difference
measures (consumer impulsivity and brief self-control scales, respectively), none of the three-
way interactions were significant (ps > .80). Finally, we conducted parallel analyses using OLS
that does not account for endogeneity, and obtained similar results in terms of patterns and
significance levels (See Supplementary Table 3 in Supplementary Material file-for details).t

[INSERT FIGURE 1 ABOUT HERE]
3.1.2.334. Calorie intake

We analyzed calorific intake using the same endogenous treatment regression model with the
same set of predictor equations. While there was no significant endogeneity here, p = -54, o =

8 Note that endogenous treatment regression analysis results do not render statistics that can be
used for effect size calculation such as R-squares. Hence, no effect size is provided for the
effects shown in the endogenous treatment regressions throughout the manuscript. However, to
obtain an approximate effect size, we calculated effect sizes using equivalent OLS regressions
and report them in the OLS regressions results in the Supplementary Material.
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51.33, ¥%(1) = 2.44, p = .12, we accounted for endogeneity in the subsequent analyses (see
Supplementary Table 4 in Supplementary Material-e). The regression revealed a significant
main effect of choice, B = 59.40, z = 2.15, p = .03, and the significant target three-way
interaction, B =—19.66, z = —2.46, p = .014, controlling for subjective hunger, B = 8.30, z = 8.25,
p <.001, and taste of the sampled food, B = 5.07, z = 2.92, p = .003. No other effects were
significant (ps > .35). We again conducted simple slopes analyses within each choice x load
condition. Under high cognitive load, after having chosen a virtue, increasing dietary restraint
was associated with lower calorie consumption, B =-19.13, z =-3.30, p = .001 (see
Supplementary Figure 2 in Supplementary Material-file). However, after having chosen a vice
under cognitive load, dietary restraint did not affect calorie intake, B =-4.58, z =-1.13, p > .257.
Under low cognitive load, dietary restraint did not influence calorific intake for either virtue or
vice choice, ps > .52. Again, the other trait measures did not produce any meaningful results (3-
way interactions, ps > .82). Note that we also conducted parallel analyses using OLS that does
not account for endogeneity, and obtained similar results in terms of the patterns and significance
levels (Supplementary Table 5 in Supplementary Material-file).

3.1.3. Discussion

These results peint-up-the-stark-disparities-betweendemonstrate that self-control can change over
choice and quantity as-indicators-efself-controlrelated-behaviordecisions, depending on
individuals’ dietary restraint. Similar to Shiv and Fedorikhin (1999), in Study 1, we found a
significant interactive effect of cognitive load by dietary restraint on choice of vice vs. virtue.
Unrestrained eaters were far more likely to choose a vice when under cognitive load; load had no
effect for restrained eaters. }-seems-theThe behavior of individuals who have low self-control
(i.e., unrestrained eaters) is well captured by the choice measure under high cognitive load.
HoweverThis is a conceptual replication of Shiv and Fedorikhin’s (1999) findings. Furthermore,
analysis of quantity consumed tells a very-eifferentnovel story of dynamic self-control. In the
high cognitive load condition, among those who chose a virtue, decreasing dietary restraint was
associated with increasing quantities consumed and higher calorific intake. In other words,
somewhen unrestrained eaters had-indeed-behaved-as-ifthey-were-high-in-successfully enacted

self-control in the choice stage by choosing the virtue—Hewever-subsegquent-to-thatvirtuous
cheiee, they exhibited their lack of self-control over actual consumption- by increasing intake of

the chosen virtue. In contrast, when participants chose a vice, quantity consumed was not
influenced-by-dependent on their dietary restraint. Study 1 therefore provides evidence that self-
control may change across choice and quantity decisions may%ystemaﬂeal%va%n%e#msﬂf
their reflection-of self-control. The inference from-observing quantitywithin a single

consumption episode. Also, such a dynamic is thatclearly captured when unrestrained eaters
exhibited-worse-self-control-than-compare to restrained eaters, but enhy-after-a-virtue-cheice-not
captured when individual differences are accounted based on general trait self-control or

impulsivity.

Why might this happen? From the observed patterns, we propose that choice behavior itself in
the first stage could influence self-control goal accessibility, depending on dietary restraint.
Specifically, for people with low levels of dietary restraint, merely choosing a virtue seemed-to
have-deereasedwould decrease accessibility of the self-control goal (Shah, 2005), leading to
higher quantity consumption. Such an effect waswould not be observed among people with high
dietary restraint. To investigate this possible mechanism, in Study 2 we examined whether goal
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accessibility might play a role across choice and quantity decisions by measuring post-choice
goal accessibility.

3.2.  Study 2: Post-choice accessibility of the self-control goal

Prior research on goal pursuit across multiple decisions has shown that sufficient progress on a
self-control goal due to a prior decision or behavior can lower the activation of the self-control
goal, and increase the activation of a conflicting goal (Fishbach and Dhar, 2005, Laran and
Janiszewski, 2009, Shah, 2005). For example, when a past instance of restraint is salient, people
low in self-control (e.g., impulsive consumers) tend to indulge themselves, and this is due to
lowered accessibility of the self-control goal (Mukhopadhyay et al., 2008). Applying this goal
accessibility account to the current instance, the act of choosing a virtue in the choice stage
might decrease the accessibility of the self-control goal for unrestrained eaters, presumably due
to their weak interest in controlling food decisions—thereby causing them to eat greater
quantities: in the consumption stage. In contrast, the same virtue choice should not have this
effect for restrained eaters, but rather they can sustain their self-control in the post-choice
consumption stage after making a virtuous choice because they by definition are motivated to
regulate food consumption and have a chronically high goal of self-control in this domain.
Hence, we predict that after choosing a virtue, more unrestrained eaters should respond more
slowly to self-control related words in a lexical decision task.

3.2.1. Method
3.2.1.1. Participants and design

Undergraduate students (N = 356, 54.8% female; Mage = 20.02) participated in exchange for
course credit. As in Study 1, participants freely chose between a vice (M&M’s) and a virtue
(almonds), and their dietary restraint (« = .77) was measured.

It is worth noting that in Study 1 we observed our focal effects under high cognitive load, but in
this study, we did not limit processing resources. This is because activation of self-control goals
(as opposed to behaviors) is not affected by availability of cognitive resources. Prior research
found no difference in accessibility of goals that are relevant to self-control between high and
low cognitive load conditions (Fishbach et al., 2003). Hence, to avoid further complicating the
already complex procedure, we did not constrain processing resources in this Study-.

3.2.1.2. Procedure

-This study was presented as a study on visual processing and taste perception. Participants were
run in groups of up to nine at a time. All participants were seated at individual workstations, and
first chose a food and then performed a lexical decision task. The procedure for the food choice
was similar to Study 1, but with some important differences. Each participant was presented with
almonds and M&M’s, side by side in separate transparent plastic cups (see Supplementary
Figure 3 in the Supplementary Material-fHe). The cups were sealed with a transparent lid to
prevent participants from taking and tasting any. After everyone had indicated their choice, the
sealed bowl containing the chosen option was placed right below the computer screen, directly in
front of the participants, who were asked to proceed to the lexical decision task (see
Supplementary Figure 4 in the Supplementary Material fHe-for the setting for this task).
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The lexical decision task (conducted on DirectRT version 2010.2) was disguised as a visual
processing task. Participants were instructed to identify whether the letter string on the screen
was a word or a non-word by pressing the yellow key for a word (yellow dot sticker on key C) or
the green key for a non-word (green dot sticker on key N). They were instructed to respond as
accurately and fast as possible. After 5 practice trials, they did 40 trials, of which 5 words were
related to self-control (fit, health, diet, weight, and slim), 5 were related to indulgence (delicious,
indulge, eat, yummy, tasty), 10 words were neutral (balloon, desk, folder, picture, shoe, printer,
sink, pen, card, wall) and there were 20 non-words (Fedorikhin and Patrick, 2010, Laran, 2010b,
Laran, 2010a, Wilcox et al., 2009). The presentation order of trials was randomized. In each trial,
the fixation point (+) was presented for 1000 milliseconds, and was followed by a target.

Following the lexical decision task, the experimenter informed participants that the tasting task
was cancelled due to time constraints, and they had to continue to the surveys on their PC. The
experimenter collected the food cups from each participant while ensuring that no one had
consumed any- during the study. Participants then worked on filler tasks for around 20 minutes,
then responded to the-dietary restraint scale (10-item, o = .77), consumer impulsivity scale (11-
item, o = .63), and ether-individual-difference-measuresprief self-control scale (13-item, o = .82)
as in Study 1.° Descriptive statistics and correlations among measured variables are reported in
Supplementary Table 6 in the Supplementary Material-file-.*°

3.2.12.3%. Statistical analysis strategy

This study has two types of dependent variables of interest: (1) food choice and (2) goal
accessibility measures for a self-control goal and an indulgence goal. For the food choice
measure, we adopted the same analysis strategy as in Study 1, using binary logistic regression
(this study did not feature a cognitive load factor). For the goal accessibility measures

° Factor analysis was again conducted with the measured scales in the same manner as in Study
1. Again, the results are consistent with the known structures of the scales. For the 10-item
dietary restraint scale, Barlett’s test of sphericity was significant (y*(45) = 713.07, p < .001) and
the two-factor structure was shown (goodness-of-fit ¥*(26) = 40.45, p = .035): Factor 1
(Eigenvalue = 3.30) explains 32.99% of variance and factor 2 (Eigenvalue = 1.44) does 14.39%.
This is consistent with prior literature as well as the results of Study 1. For the 11-item consumer
impulsivity scale, Barlett’s test of sphericity was significant (y2(55) = 1395.26, p < .001) and the
two-factor structure was shown (goodness-of-fit ¥*(34) = 130.66, p < .001): Factor 1 (Eigenvalue
= 4.18) explains 37.97% of variance and factor 2 (Eigenvalue = 1.70) does 15.44%. Again, this
is consistent with Study 1 and prior literature. Lastly, for the 13-item brief self-control scale,
Barlett’s test of sphericity was significant (y*(78) = 1117.95, p <.001) and the three-factor
structure emerged (goodness-of-fit y*(42) = 70.88, p = .004): Factor 1 (Eigenvalue = 4.19)
explains 32.20% of variance, factor 2 (Eigenvalue = 1.46) does 11.22%; and factor 3 (Eigenvalue
=1.22) explains 9.35%. This is similar to the structure found in Study 1 and De Ridder et al.
(2011).

10 Detailed results of the analysis with brief self-control scale and consumer impulsivity scale are
not reported here for they are no longer the focus of this study and there were no significant
effects with these scales.
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(facilitation scores), since food choice was self-selected as before, we adopted endogenous
treatment regression to analyze each measure separately. The same statistical software was used
for these analyses as in the Study 1. Details of the model specifications are discussed below.

3.2.2. Results
3.2.2.12. Food choice

Similar to Study 1, 30.6% of participants chose the virtue and 69.4% chose the vice. In a binary
logistic regression, we regressed choice (0 = “vice”; 1 = “virtue”) on dietary restraint. DietaryAs
we did not manipulate cognitive load in this study, dietary restraint did not influence choice
likelihood, B =—.15; Wald = 1.63; p = .20; (odds ratio = 1.16), consistent with the low cognitive
load condition of Study 1.

3.2.2.223. Facilitation scores from response latencies

Before analyzing response latencies, the data were prepared by dropping false responses (3.6%
of all responses) that misidentified the targets, due to difficulty in interpreting such incorrect
responses (Bargh et al., 1992). Further, we excluded latencies that were greaterfaster than 300
milliseconds or slower than 2000 milliseconds (.5% of all responses), following prior practices
(Anderson et al., 1998, Leibold and Mcconnell, 2004, Mukhopadhyay et al., 2008)). As a
measure of relative accessibility of a target goal compared to neutral words, we constructed
facilitation scores by subtracting the average response time for words of the target category from
the average response time for neutral words (Anderson et al., 1998, Finkelstein and Fishbach,
2010, Forster et al., 2005, Leibold and Mcconnell, 2004). Greater facilitation scores mean faster
responses to the target category, suggesting higher accessibility of the target goal. Two
facilitation scores were constructed for each participant: one for the self-control goal, the other
for the indulgence goal.

beﬁe#&We conducted separate ndogenous regressmn analyses for the two dlfferent faC|I|tat|0n
scores. ta-the-regression-fer-For choice, dietary restraint was the predictor—Fhen and for
facilitation scores, the target facilitation score was regressed on choice, dietary restraint, and
their interaction. For the facilitation score for self-control, the analysis revealed significant
endogeneity, p = .75, o = 84.30, ¥*(1) = .11.41, p = .001 (See Supplementary Table 7 in the
Supplementary Material-file). Accounting for this, there was a significant main effect of choice,
B =-106.61, z =—-3.79, p <.001, an insignificant effect of dietary restraint, B = .64,z = .15, p =
.88, and a significant interaction, B = 16.85, z = 2.41, p = .016. Simple slopes analyses revealed
that when the vice was chosen, dietary restraint did not affect facilitation of self-control, B = .64,
z =.15, p = .88 (see Figure 2A). However, when the virtue was chosen, dietary restraint
significantly affected self-control facilitation, B = 17.49, z = 2.92, p = .004. This supports our
prediction in that after virtue choice, fessrestrained-eatersparticipants with low dietary restraint
responded slower to words related to self-control compared to those with high dietary restraint—
self-control was ne-lenger-asless accessible for them.

[INSERT FIGURE 2 ABOUT HERE]
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Analysis of the facilitation score for the indulgence goal revealed no significant endogeneity, p =
—.18, 0 = 85.65, »?(1) = .91, p = .341 (See Supplementary Table 8 in the Supplementary Material
file). Moreover, no effects were significant (choice, B = 28.36, z = 1.00, p = .32, dietary restraint,
B =-.53,z=-.10, p=.92, interaction, B = 10.39, z = 1.30, p = .19) (see Figure 2B). All the
above patterns remained similar when analyses were conducted using standard OLS (see
Supplementary Table 9 in the Supplementary Material-He). Additionally, replacing dietary
restraint with the other trait measures reproduced none of the above results (i.e., ps of choice x
trait scales > .3).

3.2.3. Discussion

These results provide strong and convergent support for our propositions- based on goal
accessibility account for the dynamic of self-control. After having chosen a virtue, unrestrained
eaters showed decreased accessibility of words related to self-control, supporting our goal-
accessibility based prediction. However, for restrained eaters, even after having chosen a virtue,
a self-control goal remained highly accessible-forrestrained-eaters. We can infer that this
difference in goal accessibility would have contributed to the observed differences in the post-
choice quantity consumption (Belei et al., 2012). In Study 1, unrestrained eaters who chose a
virtue may have satisfied their self-control goal by their choice behavior, leading to a backfire
effect as evidenced by increased consumption of the chosen virtue. In contrast, among those who
chose a vice, dietary restraint did not affect the accessibility of self-control. This result is
consistent with the quantity patterns we observed in Study 1, where we found no effect of dietary
restraint after a vice choice.

Why did we not observe any significant effects for the accessibility of indulgence? It is possible
that the choice context itself, consisting of a vice and a virtue presented side by side, can
suppress activation of the indulgence goal regardless of one’s decision. This is consistent with
Fedorikhin and Patrick’s (2010) observation that when actual vice and virtue options (M&M’s
and grapes) were presented (vs. not), the accessibility of self-control was increased but that of
indulgence was decreased.

4. General Discussion

be&ween%ee&aﬂd%ﬁue%By examlnlng ch0|ce and post- ch0|ce quantlty together this research
highlights the drawbackbenefit of using-observedobserving post-choice consumption behavior
following choices alene-to infer-self-control-tronicalhy-afterunderstand the dynamic of self-
control within a consumption episode. After successful enactment of self-control by making a
virtuous choice, mere-unrestrained eaters ate greater quantities and consequently more calories
compared to their restrained counterparts, if their processing resources were limited (Study 1).
While successfully choosing a virtue is one indication of high self-control, a-censideration-ofin
the subsequent quantity eensumed-appeared-to-belie-this-inference.decision stage, their self-

control is not always sustained in the post-choice consumption stage. Particularly, dietary

restraint had-a-proneunced-effecton-gquantity-consumeddetermined persistence of self-control

exercise during the post-choice consumption stage among people who chose a virtue. This shows
changes in self-control exercise across choice and consumption stages. In contrast, among those
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who chose a vice, dietary restraint did not systematically influence consumption quantity. This
suggests that although those who chose a vice failed to enact self-control in the choice stage,
they did not end up eating too much of the chosen vice. We further examined the underlying
mechanism for this effect by measuring post-choice goal accessibility (Study 2). After having
chosen a virtue, decreasing dietary restraint was associated with lower accessibility of the self-
control goal, suggesting that the choice of a virtue deactivates self-control thereby increasing
consumption quantity among unrestrained eaters. Together, the result suggests that in the
common consumption context where consumers make a food choice first and then decide how
much to consume the chosen food, self-control can operate dynamically across choice and
quantity decisions, depending on individuals’ motivation in dietary requlation. Notably, while
self-control in the consumption stage is lost for unrestrained eaters when they successfully
exercised self-control in the choice stage, such a lapse in the consumption stage is not similarly
observed when they failed to exert self-control in the choice stage. Presumably, because the post-
choice consumption stage usually allows for a longer duration for the consumption decision,
those who initially exhibited a self-control lapse by choosing a vice, regardless of their dietary
restraint, might be better able to recover from their self-control lapse by taking time to correct
their decision and moderate their intake of the chosen vice.

Note that in our experimental settings in both studies, participants were instructed to make food
consumption decisions to taste, which might be different from decisions to consume in general.
Hence, to test whether our design is susceptible to such a problem, we conducted a post-hoc test
(N =201, 50.2% female, Mage = 40.53; American participants recruited from Amazon
Mechanical Turk) in which we asked two questions that only differ in the ‘consume’/’taste’
wording in the questions: “Imagine you have a choice between M&M’s and almonds for
consumption/tasting. If you chose to consume/taste M&M'’s instead of almonds, how much
would you think it is reflective of your self-control?” (1= very low self-control; 7 = very high
self-control). The two questions were counterbalanced. Paired samples t-test revealed that
participants did not give different ratings between the consumption decision (M = 3.54) and the
tasting decision (M = 3.67; t(200) = 1.68, p = .095). Also, notably, we separately ran a one-
sample t-test to check whether the rating was below the mid-point, which would suggest that the
decision to consume/taste M&M’s over almonds is indicative of low self-control. Indeed, the
results support the idea that both decisions, for consumption (t(200) = —3.94, p <.001) and for
tasting (t(200) = —2.88, p = .004), were perceived as relatively low self-control. The results
ensure the generalizability of our findings to consumption.

4.1.  Theoretical contributions

Shiv and Fedorikhin’s (1999) seminal research triggered a wave of research in self-control, much
of which was based on one of their key propositions, namely, that lewered-setf-contrel-leads
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Based on the goal accessibility account, our finding suggests that unrestrained eaters might
perceive their virtue choice as progress towards a self-control goal (Fishbach and Dhar, 2005,
Laran, 2010a, Mukhopadhyay et al., 2008). Presumably, this perception of progress caused by
the act of choosing a virtue leads unrestrained eaters to relax control over how much they eat
(Louro et al., 2007), or to take their choice as a license for consuming more quantity (Khan and
Dhar, 2006, Mukhopadhyay and Johar, 2009). Restrained eaters, in contrast, maintain the
accessibility of self-control even after a virtue choice, which preventsmakes them fremsustain
their self-control without over-consuming. While we find evidence for this goal--accessibility--
based mechanism, the patterns of behaviors we observe are consistent with other mechanisms.
For example, unrestrained eaters might have consumed larger quantities of the chosen virtue
under high cognitive load because they perceived its taste to be better (Van Der Wal and Van
Dillen, 2013), perceived large serving sizes to be more appropriate (Provencher et al., 2009),
underestimated the calorie content of the virtue (Chandon, 2007), or perceived virtuous foods as
being light (Deng et al., 2011). Possibly, several mechanisms may work simultaneously.
Nonetheless, we found over-consumption of the chosen virtue only in high cognitive load
conditions, which may make it difficult for consumers to generate further inferences during their
consumption. Thus, other mechanisms that rely on further inferences (e.g., appropriate size;
calorie estimation) might be less likely to contribute to unrestrained eaters’ increased virtue
consumption.

A third contribution of this research is in introducing endogenous treatment regression models to
the self-control literature. As mentioned, these models are fundamental to the marketing science
literature, where they were introduced to answer the question, given a consumer chooses a given
brand, how much does s/he buy? For example, price discounts may induce brand switching
and/or increased purchased quantity, therefore it is important to understand both effects jointly.
Similarly, in the consumer psychology literature, a 2-stage estimation model is used to account
for self-selection to investigate whether people who had been randomly given either clean new
bills or dirty, crumpled, money chose to spend that money on cleaning products or office
supplies, and how much they then spent (Galoni and Noseworthy, 2015). Our research follows a
very similar estimation method, and we hope that other consumer psychologists and self-control
researchers will adopt similar models which have been designed to address questions of this
nature- which is inevitable in the design.

4.2.  Trait measures related to self-control

Why did dietary restraint have an effect on quantity consumed and goal accessibility across our
studies, but never the other measures of trait self-control? There are several possibilities. The
most straightforward is that a domain-specific measure of self-control is more predictive of
behaviors than general self-control scales (Haws et al., 2016). Self-control operations are
domain-specific (Metcalfe and Mischel, 1999), and it may simply be the case that the general
scales we used were not sensitive enough to capture the effects, particularly on post-choice
quantity.

Over and above measurement issues, domain-specificity is also implicated if one were to try and
understand our observed patterns in terms of motivation rather than ability to self-control. Self-
control motivation can lead to internal conflict which increases resistance to temptations
(Hofmann et al., 2012), but the outcome of high motivation is not always high self-control
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behaviors. In contrast, the outcome of high ability to self-control is, by definition, increased
restraint. In this research, we operationalized domain-specific self-control motivation as dietary
restraint. This is because restrained eaters are known to have a strong conflict between their
desires for tasty foods and a chronic goaI to restrlct their diet (Stroebe et al., 2013 Van Der Laan
etal 2014) Depending-on-there y A y y

2013)-Indeed, restramed eaters exhlblt stronger resistance aqamst tempting foods (Hofmann et

al., 2014). As unrestrained eaters lack such a motivation to control food intake, their self-control
operates in a less persistent manner across choice and quantity decision stages than restrained
eaters, particularly once they have already exercise self-control in the choice stage.

Additionally, a difference between restrained eaters’ and unrestrained eaters’ exercise of self-
control over choice and quantity decisions can be considered as a difference arising from self-
control exercised through resolve versus suppression (Ainslie, 2021). Resolve enables more
enduring and persistent self-control exercise success compared to suppression that helps exercise
of self-control with effort and thus, is difficult to be sustained. Restrained eaters due to their
chronic maotivation to control their intake might help them become adept at exercising self-
control without much effort via resolve whereas unrestrained eaters, lacking ongoing motivation
to persist dietary requlation, might only exercise self-control via suppression with a great deal of
effort. As a result of differing effort levels required for self-control enactment in the choice stage
for a virtuous choice, their trajectories of self-control persistence might start to diverge from the

post-choice stage.

4.3. Limitations and future research

The current research has several limitations. First, due to the time constraints in the lab,
participants were only allowed to consume their chosen food for a predetermined limited time.
They may well have eaten more if given more time — although that argument applies across all
conditions. Second, for purposes of control and tractability, we adopted the same stimuli across
studies, with M&M’s and almonds representing vices and virtues respectively. Future research
should check whether the discrepantfindings-betweendynamic operation of self-control across
choice and quantity decisions areis robust across different foods.

Second, the different tastes of vices and virtues (e.qg., sweet, fat, and salty tastes) may impact
food liking and satiety differently (Drewnowski and Schwarts, 1990; Bolhuis, Costanzo, &
Keast, 2018), and such inherent differences are unavoidable in the current research design. We
try to address this issue partially by controlling for the taste of the sample food as rated by
individual participants. Also, as food intake is influenced by numerous transitory factors such as
hunger level and food variety in the environment (Nederkoorn et al., 2009; Guerrieri et al, 2008),
we also controlled for subjective hunger level of participants in Study 1. However, this cannot
completely rule out the potential impact of unmeasured transitory factors on food decisions in the
current studies.

There is also a question of domain-specificity—Sur of dynamic operation of self-control. To
understand the operation of self-control, our studies were conducted in the domain of food, but
we believe the implications of our results are not restricted to food alone. Food has been the
modal domain in self-control research, but similar choice measures have been used to
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inferexamine dynamic self-control operation in other product categories. For example, Milkman,
Rogers and Bazerman (2009) studied rentals of educational versus entertaining videos, and
Mukhopadhyay and Yeung (2010) used the same category in two experiments to assess parents’
and adult caregivers’ choices for children. While documentaries versus action flicks certainly
satisfy the criteria for serving as relative virtues versus vices, we believe that binge-watching the
History Channel might well be too much of a “good” thing: and individuals’ self-control relevant
to the entertainment domain may underlie such a case of lost self-control in the post-choice
stage. Excessive virtuous behaviors might be damaging because prolonged delay of gratification
(e.g., nonstop work without leisure) can harm wellbeing (Grant and Schwartz, 2011). As a more
extreme example, hand-washing is a virtuous behavior because it reduces the risk of infection,
but compulsive hand-washing is a manifestation of obsessive-compulsive disorder (Hinds et al.,
2012). Whether post-choice consumption “quantity” measures follow similar patterns in other
domains is an empirical question we leave for future research.

The eensumption-resultsdynamic operation of self-control across choice and quantity decisions
was observed only under high cognitive load-suggest. This suggests that the self-control process
that drives-centinued eating is relatively unconscious, but our results do not definitively indicate
when and how consumers decide their intake quantities. As we proposed, the goal accessibility
that is influenced by an act of choice can play a role in quantity decisions. Furthermore,
however, once consumers start eating, it is possible that tow-levelexternal influences such as
sensory stimulations from eating (e.g., Drewnowski and Schwartz, 1990) might override initial
intentions to control consumption. Since both lew-level-nen-conscious-and-high-
fevelunconscious and conscious processes can affect self-control over consumption decisions
(Williams and Poehlman, 2017), future research should explore how post-choice consumption is
shaped atby multiple levels-ofprocessingprocesses that vary in consciousness.

Finally, one may criticize our fundamental analysis strategy on the grounds that observing
quantity consumption contingent on choice is susceptible to problems of self-selection. In
response, it is important to note that our analyses are always conducted within a chosen option —
given a choice of vice or virtue, we find differences in quantities consumed based on dietary
restraint and cognitive load. More generally, as we have stated, this “limitation” is a feature of
the research question, not a bug. The endogenous treatment regression model we use has been
developed for this very purpose. Such models are fundamental to marketing science for the last
three decades, and have been in use in econometrics for even longer (Heckman, 1979). Indeed,
the model we use is primitive enough that it is available in a commonly used statistical software
package. Our results show that self-selection is not always a problem in such cases, and when it
is, it can be accounted for statistically.

4.4,  Conclusion




W|th|n a smqle consumptlon eplsode When processing resources were constralned Whether

participants continued successful self-control enactment after their initial choice, depended on
their dietary restraint. Among those who exhibited self-control in their virtue choice, decreasing
dietary restraint was associated with increasing consumption quantities and consequently higher
calorific intake. Also, those who exhibited a self-control lapse as evidenced by their vice choice
showed moderated intake of the chosen vice, regardless of their dietary restraint, indicating that
Iost self-control in the ch0|ce staqe does not alwavs Iead to contlnued self-control Iapse in the

dvnamlc across ch0|ce and quantltv deC|S|ons ThIS chanqmq self control Wlthm a consumptlon

episode has been missneglected in the extant literature due to forgeingless investigation of the post-choice
consumption stage. Also, we demonstrate that the accessibility of the self-control goal at the
post-choice stage contributes to the systematic-diserepaney-betweenchanges in self-control over

choice and quantity decisions.

A true understanding of self-control must recessariby-consider its dynamics over choice and
subsequent quantity as-weH-as-cheicedecisions.



904

905
906

Fo7
908
909

910

911
912

913
914

915
916

917
918
919

920
921
922

23
24

925
926

927
928
29

30
31

932
933

934
935

26

References

Ainslie, G. 1975. Specious reward: A behavioral theory of impulsiveness and impulse control.
Psychol Bulletin, 82, 463-96.

Ainslie G. 2021. Willpower With and Without Effort. Behav Brain Sci,1-81.

Anderson, C. A., Benjamin Jr, A. J. & Bartholow, B. D. 1998. Does the gun pull the trigger?
Automatic priming effects of weapon pictures and weapon names. Psychol Sci, 9, 308-
314.

Aydinoglu, N. Z. & Krishna, A. 2011. Guiltless gluttony: The asymmetric effect of size labels on
size perceptions and consumption. J Consum Res, 37, 1095-1112.

Bargh, J. A., Chaiken, S., Govender, R. & Pratto, F. 1992. The generality of the automatic
attitude activation effect. J Pers Soc Psychol, 62, 893-912.

Baumeister, R. E., Bratslavsky, E., Muraven, M. & Tice, D. M. 1998. Ego depletion: Is the
active self a limited resource? J Pers Soc Psychol, 74, 1252-1265.

Baumeister, R. F., Vohs, K. D. & Funder, D. C. 2007. Psychology as the science of self-reports
and finger movements: Whatever happened to actual behavior? Perspect Psychol Sci, 2,
396-403.

Belei, N., Geyskens, K., Goukens, C., Ramanathan, S. & Lemmink, J. 2012. The best of both
worlds? Effects of attribute-induced goal conflict on consumption of healthful
indulgences. J Mark Res, 49, 900-909.

Bénabou, R. & Pycia, M., 2002. Dynamic inconsistency and self-control: A planner—doer
interpretation. Econ Lett, 77(3), 419-424.

Berman, J. Z. & Small, D. A. 2018. Discipline and desire: On the relative importance of
willpower and purity in signaling virtue. J Exp Soc Psychol, 76, 220-230.

Biswas, D., Szocs, C., Krishna, A. & Lehmann, D. R. 2014. Something to chew on: The effects
of oral haptics on mastication, orosensory perception, and calorie estimation. J Consum
Res, 41, 261-273.

Bolhuis, D.P., Costanzo, A., & Keast, R.S., 2018. Preference and perception of fat in salty and
sweet foods. Food Qual Prefer, 64, 131-137

Chandon, P., Brian Wansink 2007. Is obesity caused by calorie underestimation? A
psychophysical model of meal size estimation. J Mark Res, 44, 84-99.

Chen, F. & Sengupta, J. 2014. Forced to be bad: The positive impact of low-autonomy vice
consumption on consumer vitality. J Consum Res, 41, 1089-1107.



936
937

938
939
940

51

52
53

954
955

956
957

958
959

960
961

962
963

964
965

966
967

27

Coelho Do Vale, R., Pieters, R. & Zeelenberg, M. 2008. Flying under the radar: Perverse
package size effects on consumption self-regulation. J Consum Res, 35, 380-390.

De Araujo, I. E., Oliveira-Maia, A. J., Sotnikova, T. D., Gainetdinov, R. R., Caron, M. G.,
Nicolelis, M. A. & Simon, S. A. 2008. Food reward in the absence of taste receptor
signaling. Neuron, 57, 930-941.

De Ridder, D.T., de Boer, B.J., Lugtig, P., Bakker, A.B. and van Hooft, E.A., 2011. Not doing
bad things is not equivalent to doing the right thing: Distinguishing between inhibitory
and initiatory self-control. Pers Indiv Differ, 50(7), 1006-1011.

De Ridder, D. T., Lensvelt-Mulders, G., Finkenauer, C., Stok, F. M., & Baumeister, R. F. (2012).
Taking stock of self-control: A meta-analysis of how trait self-control relates to a wide
range of behaviors. Person Soc Psychol Rev, 16(1), 76-99.

Deng, X., Kahn, B. & Michalski, S. 2011. How “healthy eating” packaging cues affect
purchasing and consumption behavior. Adv Consum Res.

Dewall, C. N., Baumeister, R. F., Stillman, T. F. & Gailliot, M. T. 2007. Violence restrained:
Effects of self-regulation and its depletion on aggression. J Exp Soc Psychol, 43, 62-76.

Drewnowski, A. 1997. Taste preferences and food intake. Ann Rev of Nutr, 17, 237-53.

Drewnowski, A. & Schwartz, M., 1990. Invisible fats: sensory assessment of sugar/fat mixtures.
Appetite, 14(3), 203-217.

Fedorikhin, A. & Patrick, V. M. 2010. Positive mood and resistance to temptation: The
interfering influence of elevated arousal. J Consum Res, 37, 698-711.

Finkelstein, S. R. & Fishbach, A. 2010. When healthy food makes you hungry. J Consum Res,
37, 357-367.

Fishbach, A. & Dhar, R. 2005. Goals as excuses or guides: The liberating effect of perceived
goal progress on choice. J Consum Res, 32, 370-377.

Fishbach, A., Friedman, R. S. & Kruglanski, A. W. 2003. Leading us not into temptation:
Momentary allurements elicit overriding goal activation. J Pers Soc Psychol, 84, 296.

Forster, J., Liberman, N. & Higgins, E. T. 2005. Accessibility from active and fulfilled goals. J
Exp Soc Psychol, 41, 220-239.

Gal, D. & Liu, W. 2011. Grapes of wrath: The angry effects of self-control. J Consum Res, 38,
445-458.

Galoni, C. & Noseworthy, T. J. 2015. Does dirty money influence product valuations? J Consum
Psychol, 25, 304-310.



968
969

970
971

72
73
74

975
976

977
978

79
80
81

982
983

984
985

986
987
988

28

Gardner, M. P., Wansink, B., Kim, J. & Park, S.-B. 2014. Better moods for better eating?: How
mood influences food choice. J Consum Psychol, 24, 320-335.

Grant, A. M. & Schwartz, B. 2011. Too much of a good thing: The challenge and opportunity of
the inverted u. Perspect Psychol Sci, 6, 61-76.

Guerrieri, R., Nederkoorn, C. & Jansen, A., 2008. The interaction between impulsivity and a
varied food environment: its influence on food intake and overweight. Int J Obesity,

32(4), 708-714.

Hagen, L., Krishna, A. & Mcferran, B. 2017. Rejecting responsibility: Low physical involvement
in obtaining food promotes unhealthy eating. J Mark Res, 54, 589-604.

Haws, K. L., Davis, S. W. & Dholakia, U. M. 2016. Control over what? Individual differences in
general versus eating and spending self-control. J Publ Pol Marketing, 35, 37-57.

Heatherton, T.F., Herman, C.P., Polivy, J., King, G.A. and McGree, S.T., 1988. The (mis)

measurement of restraint: an analysis of conceptual and psychometric issues. J Abnorm
Psychol, 97(1), 19-28.

Heckman, J. J. 1979. Sample selection bias as a specification error. Econometrica: Journal of the
econometric society, 153-161.

Herman, C. & Polivy, J. 1980. Restrained eating in: Stunkard a, editor. Obesity. Philadelphia:
Saunders.

Hinds, A. L., Woody, E. Z., Van Ameringen, M., Schmidt, L. A. & Szechtman, H. 2012. When
too much is not enough: Obsessive-compulsive disorder as a pathology of stopping,
rather than starting. PLoS One, 7, e30586.

Hoch, S. J. & Loewenstein, G. F. 1991. Time-inconsistent preferences and consumer self-
control. J Consum Res, 17, 492-507.

Hofmann, W., Adriaanse, M., Vohs., K.D. and Baumeister, R.F., 2014. Dieting and the self-
control of eating in everyday environments: An experience sampling study. Brit J Health
Psychol, 19(3), 523-539.

Hofmann, W., Baumeister, R. F., Forster, G. & Vohs, K. D. 2012. Everyday temptations: An
experience sampling study of desire, conflict, and self-control. J Pers Soc Psychol, 102,
1318-35.

Hofmann, W., Rauch, W. & Gawronski, B., 2007. And deplete us not into temptation: Automatic

attitudes, dietary restraint, and self-regulatory resources as determinants of eating
behavior. J Exp Soc Psychol, 43(3), 497-504.

Howlett, E. A., Burton, S., Bates, K. & Huggins, K. 2009. Coming to a restaurant near you?
Potential consumer responses to nutrition information disclosure on menus. J Consum
Res, 36, 494-503.



1003
1004

1005
1006

1007
1008
1009

1010
1011

1012
1013

1014
1015

1016
1017

1018
1019

1020
1021

1022
1023

1024
1025

1026
1027

1028
1029

1030
1031
1032

1033
1034

29
Irmak, C., Vallen, B. & Robinson, S. R. 2011. The impact of product name on dieters’ and
nondieters’ food evaluations and consumption. J Consum Res, 38, 390-405.

Janiszewski, C. & Van Osselaer, S. M. 2022. Abductive theory construction. J Consum Psychol,
32, 175-193.

Kant, A.K., 2018. Eating patterns of US adults: meals, snacks, and time of eating. Physiol Behav,
193, 270-278.

Khan, U. & Dhar, R. 2006. Licensing effect in consumer choice. J Mark Res, 43, 259-266.

Kivetz, R. & Simonson, 1. 2002. Self-control for the righteous: Toward a theory of
precommitment to indulgence. J Consum Res, 29, 199-217.

Krishnamurthi, L. & Raj, S. 1988. A model of brand choice and purchase quantity price
sensitivities. Market Sci, 7, 1-20.

Laran, J. 2010a. Choosing your future: Temporal distance and the balance between self-control
and indulgence. J Consum Res, 36, 1002-1015.

Laran, J. 2010b. Goal management in sequential choices: Consumer choices for others are more
indulgent than personal choices. J Consum Res, 37, 304-314.

Laran, J. & Janiszewski, C. 2009. Behavioral consistency and inconsistency in the resolution of
goal conflict. J Consum Res, 35, 967-984.

Leibold, J. M. & Mcconnell, A. R. 2004. Women, sex, hostility, power, and suspicion: Sexually
aggressive men’s cognitive associations. J Exp Soc Psychol, 40, 256-263.

Levin, I. P. & Gaeth, G. J. 1988. How consumers are affected by the framing of attribute
information before and after consuming the product. J Consum Res, 15, 374-378.

Liu, P. J., Haws, K. L., Lamberton, C., Campbell, T. H. & Fitzsimons, G. J. 2015. Vice-virtue
bundles. Manag Sci, 61, 204-228.

Livingston, E., Jody W. Zylke 2012. Jama obesity theme issue: Call for papers. J Am Med Assoc,
307, 970-71.

Louro, M. J., Pieters, R. & Zeelenberg, M. 2007. Dynamics of multiple-goal pursuit. J Pers Soc
Psychol, 93, 174-93.

Lynch Jr, J. G., Alba, J. W., Krishna, A., Morwitz, V. G. & Girhan-Canli, Z. 2012. Knowledge
creation in consumer research: Multiple routes, multiple criteria. J Consum Psychol, 22,
473-485.

Maddala, G. S. 1986. Limited-dependent and qualitative variables in econometrics, Cambridge
university press.



30

Maloney, P.W., Grawitch, M.J. and Barber, L.K., 2012. The multi-factor structure of the Brief
Self-Control Scale: Discriminant validity of restraint and impulsivity. J Res Pers, 46(1),
111-115.

Manapat, P.D., Edwards, M.C., MacKinnon, D.P., Poldrack, R.A. and Marsch, L.A., 2021. A
psychometric analysis of the Brief Self-Control Scale. Assessment, 28(2), 395-412.

May, F. & Irmak, C. 2014. Licensing indulgence in the present by distorting memories of past
behavior. J Consum Res, 41, 624-641.

Mehta, R., Zhu, R. & Meyers-Levy, J. 2014. When does a higher construal level increase or
decrease indulgence? Resolving the myopia versus hyperopia puzzle. J Consum Res, 41,
475-488.

Mela, David J. 2006. Eating for Pleasure or Just Wanting to Eat? Reconsidering Sensory
Hedonic Responses as a Driver of Obesity. Appetite, 47 (1), 10-17.

Metcalfe, J. & Mischel, W. 1999. A hot/cool-system analysis of delay of gratification: Dynamics
of willpower. Psychol Rev, 106, 3-19.

Milkman, K. L., Rogers, T. & Bazerman, M. H. 2009. Highbrow films gather dust: Time-
inconsistent preferences and online dvd rentals. Manag Sci, 55, 1047-1059.

Mishra, A. & Mishra, H. 2011. The influence of price discount versus bonus pack on the
preference for virtue and vice foods. J Mark Res, 48, 196-206.

Mukhopadhyay, A. & Johar, G. V. 2009. Indulgence as self-reward for prior shopping restraint:
A justification-based mechanism. J Consum Psychol, 19, 334-345.

Mukhopadhyay, A., Sengupta, J. & Ramanathan, S. 2008. Recalling past temptations: An
information-processing perspective on the dynamics of self-control. J Consum Res, 35,
586-599.

Mukhopadhyay, A. & Yeung, C. W. 2010. Building character: Effects of lay theories of self-
control on the selection of products for children. J Mark Res, 47, 240-250.

Muraven, M., & Baumeister, R. F. (2000). Self-requlation and depletion of limited resources:
Does self-control resemble a muscle? Psychol Bull, 126(2), 247-259

Nederkoorn, C., Guerrieri, R., Havermans, R.C., Roefs, A. & Jansen, A., 2009. The interactive
effect of hunger and impulsivity on food intake and purchase in a virtual supermarket. Int
J Obesity, 33(8), 905-912.

Oakes, M. E. & Slotterback, C. S. 2005. Too good to be true: Dose insensitivity and stereotypical
thinking of foods’ capacity to promote weight gain. Food Qual Prefer, 16, 675-681.



1067
1068
1069

1070
1071

1072
1073
1074

1075
1076

1079
1080

1081
1082

1083
1084

1085
1086

1F87
1088
1089

1090

1091
1092
1093

1094
1095

1096
1097

1098
1099
1100

31

Oh, G. E., van der Lans, R. & Mukhopadhyay, A. 2022. Choice architecture effects on indulgent
consumption: Evidence from combinations of nudges at an ice-cream store. J Assoc
Consum Res, 7, 450-460.

Okada, E. M. 2005. Justification effects on consumer choice of hedonic and utilitarian goods. J
Mark Res, 42, 43-53.

Patrick, V. M., Chun, H. H. & Macinnis, D. J. 2009. Affective forecasting and self-control: Why
anticipating pride wins over anticipating shame in a self-regulation context. J Consum
Psychol, 19, 537-545.

Patrick, V. M. & Hagtvedt, H. 2012. “I don’t” versus “i can’t”: When empowered refusal
motivates goal-directed behavior. J Consum Res, 39, 371-381.

Polivy, J., Herman, C.P. and Warsh, S., 1978. Internal and external components of emotionality
in restrained and unrestrained eaters. J Abnorm Psychol, 87(5), 497-504.

Provencher, V., Polivy, J. & Herman, C. P. 2009. Perceived healthiness of food. If it's healthy,
you can eat more! Appetite, 52, 340-344.

Puri, R. 1996. Measuring and modifying consumer impulsiveness: A cost-benefit accessibility
framework. J Consum Psychol, 5, 87-113.

Ramanathan, S. & Menon, G. 2006. Time-varying effects of chronic hedonic goals on impulsive
behavior. J Mark Res, 43, 628-641.

Redden, J. P. & Haws, K. L. 2013. Healthy satiation: The role of decreasing desire in effective
self-control. J Consum Res, 39, 1100-1114.

Sclafani, A. 2001. Post-Ingestive Positive Controls of Ingestive Behavior. Appetite, 36(1), 79-83.

Schusdziarra, V., Hausmann, M., Wittke, C., Mittermeier, J., Kellner, M., Wagenpfeil, S. &
Erdmann, J. 2010. Contribution of energy density and food quantity to short-term
fluctuations of energy intake in normal weight and obese subjects. Eur J Nutr, 49, 37-43.

Scott, M. L., Nowlis, S. M., Mandel, N. & Morales, A. C. 2008. The effects of reduced food size
and package size on the consumption behavior of restrained and unrestrained eaters. J
Consum Res, 35, 391-405.

Shah, J. Y. 2005. The automatic pursuit and management of goals. Curr Dir Psychol Sci, 14, 10-
13.

Shiv, B. & Fedorikhin, A. 1999. Heart and mind in conflict: The interplay of affect and cognition
in consumer decision making. J Consum Res, 26, 278-292.

Siddiqui, R. A., May, F. & Monga, A. 2017. Time window as a self-control denominator: Shorter
windows shift preference toward virtues and longer windows toward vices. J Consum
Res, 43, 932-949.



1101
1102

1103
1104

1105
1106

1107
11108
1109
1110

1111
1112

1113
1114

1115
1116
1117

1118
1119
1120

1121
1122

123
1124
1125
1126

1127
1128

1129
1130

1131
1132

32
Sinha, J. 2016. We are where we eat: How consumption contexts induce (un) healthful eating for
stigmatized overweight consumers. J Consum Psychol, 26, 289-297.

Stroebe, W., Van Koningsbruggen, G. M., Papies, E. K. & Aarts, H. 2013. Why most dieters fail
but some succeed: A goal conflict model of eating behavior. Psychol Rev, 120, 110-38.

Tangney, J., Baumeister, R. & Boone, A. 2004. High self-control predicts good adjustment, less
pathology, better grades, and interpersonal success. J Pers, 72, 271-324.

Thaler, R.H. & Shefrin, H.M., 1981. An economic theory of self-control. J Polit Econ, 89(2),
392-406.

Thomas, M., Desai, K. K. & Seenivasan, S. 2011. How credit card payments increase unhealthy
food purchases: Visceral regulation of vices. J Consum Res, 38, 126-139.

Tice, D. M., Bratslavsky, E. & Baumeister, R. F. 2001. Emotional distress regulation takes
precedence over impulse control: If you feel bad, do it! J Pers Soc Psychol, 80, 53-67.

Ulrich, C. M. & Potter, J. D. 2006. Folate supplementation: Too much of a good thing? Cancer
Epidem Biomar, 15, 189-193.

Usta, M. & H&ubl, G. 2011. Self-regulatory strength and consumers’ relinquishment of decision
control: When less effortful decisions are more resource depleting. J Mark Res, 48, 403-
412.

Van Der Laan, L. N., De Ridder, D. T., Viergever, M. A. & Smeets, P. A. 2014. Activation in
inhibitory brain regions during food choice correlates with temptation strength and self-
regulatory success in weight-concerned women. Front Neurosci, 8, 308.

Van Der Wal, R. C. & Van Dillen, L. F. 2013. Leaving a flat taste in your mouth: Task load
reduces taste perception. Psychol Sci, 24, 1277-1284.

Van Koningsbruggen, G.M., Stroebe, W., & Aarts, H., 2013. Successful restrained eating and
trait impulsiveness. Appetite, 60, 81-84.

Vosgerau, J., Scopelliti, I. & Huh, Y. E. 2020. Exerting self-control# sacrificing pleasure. J
Consum Psychol, 30, 181-200.

Wansink, B. & Chandon, P. 2014. Slim by design: Redirecting the accidental drivers of mindless
overeating. J Consum Psychol, 24, 413-431.

Wertenbroch, K. 1998. Consumption self-control by rationing purchase quantities of virtue and
vice. Market Sci, 17, 317-337.

Wilcox, K., Kramer, T. & Sen, S. 2011. Indulgence or self-control: A dual process model of the
effect of incidental pride on indulgent choice. J Consum Res, 38, 151-163.



1133
1134
1135

1136
1m37

iy

138
139
140

=

iy

141
142

=

1143

33

Wilcox, K., Vallen, B., Block, L. & Fitzsimons, G. J. 2009. Vicarious goal fulfillment: When the
mere presence of a healthy option leads to an ironically indulgent decision. J Consum
Res, 36, 380-393.

Williams, L. E. & Poehlman, T. A. 2017. Conceptualizing consciousness in consumer research. J
Consum Res, 44, 231-251.

Wren, A. M., L. J. Seal, M. A. Cohen, A. E. Brynes, G. S. Frost, K. G. Murphy, W. S. Dhillo, M.
A. Ghatei, and S. R. Bloom 2001. Ghrelin Enhances Appetite and Increases Food Intake
in Humans. J Clin Endocr Metab, 86 (12), 5992-95.

Yeomans, Martin R. 1998. Taste, Palatability and the Control of Appetite. P Nutr Soc, 57 (4),
609-15.




1144

1145
1146
1147
1148

1149
1150
1151
1152

34

Figure Captions

Figure 1. Quantity Consumed in Grams as a Function of Cognitive Load, Food Choice, and
Dietary Restraint in Study 1.

(A) High cognitive load. (B) Low cognitive load.

Note. Estimates plotted based on raw dietary restraint scores (range: 0-35).

Figure 2. Facilitation Scores for Self-Control Goal and Indulgence Goal as a Function of
Food Choice and Dietary Restraint in Study 1.

(A) Self-control goal facilitation score. (B) Indulgence goal facilitation score.

Note. Estimates plotted based on raw dietary restraint scores (range: 0-35).
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5 Manuscript Contribution to the Field

Much research in self-control involves studying choices between virtues and vices, often in food
(e.g., chocolate cake vs. fruit salad), assuming that researchers can infer one’s self-control from
such a choice. In reality, consumers often make such choices, after which they decide how much
to consume of the chosen option. The latter post-choice consumption decision is not only itegral
tealso reflective of ongoing self-control processes but also critical in determining important
consumer outcomes (e.g., calorie intake). However, the interdependence of consumption quantity
on choice, within a single consumption episode, has remained unexamined in the literature in
examining consumers’ self-control. To provide a more comprehensive understanding of dynamic
self-control operation, this research examines how consumers’ self-control plays a role across
food choice and post-choice consumption stages. Also, by adopting a statistical model that
simultaneously accounts for both choice and quantity, the authors find that enly-using-a-cheicete
infer-the-implications-of while self-control may-be systematically-different from-the-implications
according-tois enacted in the choice stage by a virtue choice, self-control is not always sustained
in the post-choice quantity eensumed-stage, particularly depending on individual differences in
dietary restraint. Specifically, restrained eaters sustain their self-control better in term of
moderated intake of the chosen V|rtue than unrestralned eaters. We, therefore cattionhl ghllgh
that to understand the pep

msuiﬂerenﬂrwnders&aemngm ynamr operatlon of self-controlwhmereensemepheneprseee
and, investigation of post-choice quantity decisions arewithin a consumption episode is critically
informative.
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