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ARTICLE INFO ABSTRACT

Keywords: Healthier eating is crucial to tackle the rapid rise of obesity and noncommunicable diseases worldwide. This

N“dgi“g . research examined two nudging interventions intended to decrease food consumption: price display and serving

IC)hmce. architecture utensils. Forecasting experiments showed that people predicted displaying the price of the food per kg (vs. hg)
reregistration

should decrease the amount of food purchased (Study 1 A), but that using tongs (vs. spoon) would be ineffective
(Study 1B). In contrast to these results, a high-powered preregistered field study at a university canteen (Study 2)
Decision structure revealed that price display had no notable effect; however, tongs (vs. spoon) reliably decreased the average
Translation amount of food purchased per meal by 14 g or 3.1 %, also when compared to weeks when both types of serving
Effort utensils were available. An image-supported online experiment with enhanced rigor and control (Study 3)
Satisfaction replicated the results regarding tongs (vs. spoon) for a particularly unhealthy food category (candy), while
Food consumption highlighting a psychological mechanism driving the effect. Using tongs required more effort, which decreased
Public health satisfaction tied to using said serving utensils, thereby reducing people’s willingness to consume candy. Given the
simplicity and cost effectiveness of swapping spoons with tongs, combined with the behavioral evidence
underscoring its practical relevance, these findings might aid in steering consumers to healthier food decisions,

Field study
Decision information

ultimately benefiting public health.

1. Introduction

Overconsumption of food in general, and of unhealthy food in
particular (e.g., energy-rich but nutrient-poor ultra-processed food
products), is a major contributor to the obesity epidemic (Chaput,
Klingenberg, Astrup, & Sjodin, 2011; Lane et al., 2021; Perkovic,
Otterbring, Scharli, & Pachur, 2022) and has been liked to a wide array
of adverse health outcomes, including cardiovascular diseases, cancer,
and all-cause mortality (Pagliai et al., 2021; Stylianou, Fulgoni III, &
Jolliet, 2021; Zech, van Dijk, & van Dillen, 2023). Such eating habits
incur massive costs, not only to individual consumers but also to society
at large.

Redesigning the environment has been identified as a feasible and
cost-effective approach to reduce these costs (Callaway, Hardy, & Grif-
fiths, 2023), often through nudges, defined as “any aspect of the choice
architecture [the context in which people make decisions] that alters

people’s behavior in a predictable way without forbidding any options
or significantly changing their economic incentives” (Thaler & Sunstein,
2021, p. 8). For an intervention to be considered a nudge, it must be easy
and cheap to implement. Nudging involves implementing seemingly
small and often unnoticeable interventions in the environment with the
goal of facilitating decisions that may benefit individuals, communities,
and societies. Despite their subtle nature, they have been used to
improve judgment and decision-making across domains, including de-
cisions in health, environmental work, finance, and food contexts
(Hummel & Maedche, 2019; Prusaczyk, Earle, & Hodson, 2021; Vecchio
& Cavallo, 2019; Stampfli, Stockli, & Brunner, 2017; Zumthurm &
Stampfli, 2024).

Although the performance of a nudge crucially depends on the
context in which it is implemented, recent research has shown that the
food domain is generally where nudging interventions seem to have had
the greatest impact; however, the magnitude estimates of such
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interventions differ widely from a moderate-to-large average effect size
of d = 0.65 (Mertens, Herberz, Hahnel, & Brosch, 2022) to a small effect
size of d = 0.23 when using experimental field evidence as an inclusion
criterion (Cadario & Chandon, 2020). Some scholars have even claimed
that, once publication bias has been accounted for, “no evidence for the
effectiveness of nudges remains” (Maier et al., 2022, p. 1). Yet others
have estimated that plausible effect sizes for various nudging inter-
ventions—after the implementation of certain bias-correction method-
s—fall somewhere on a continuum from virtually zero to d = 0.08
(Szaszi et al., 2022).

These vastly different estimates underscore a prevalent problem in
the nudging literature: publication bias (Mertens et al., 2022; Szaszi,
Goldstein, Soman, & Michie, 2024). In other words, questionable
research practices and the file drawer problem—putting studies that
show nonsignificant results in the file drawer and only submitting
studies that show significant results to journals (Rosenthal, 1979)—
might have distorted findings in this stream of research, failing to paint a
complete picture of the true effects (Szaszi, Palinkas, Palfi, Szollosi, &
Aczel, 2018). Consequently, there is an urgent need for high-quality
research in this domain, not least given that public policy is increas-
ingly based on nudging results from academic journals (Sanders,
Snijders, & Hallsworth, 2018). To this end, the current research aims to
rigorously examine the effectiveness of two distinct nudging in-
terventions using large sample sizes in high-powered studies, preregis-
tered hypotheses, and objective behavioral data from individual
consumers in contexts characterized by habitual purchases (Collins
et al., 2019; Migliavada, Ricci, & Torri, 2021; Raulio, Roos, & Prattala,
2010). By running interventions in such settings, we put the validity of
our theorizing to a particularly severe test (Mayo, 2018), considering
that people rarely change their habits rapidly (Lally, Van Jaarsveld,
Potts, & Wardle, 2010). In what follows, we briefly elaborate on our
tested interventions.

1.1. Choice Architecture Classifications and Nudging Interventions

Miinscher, Vetter, and Scheuerle (2016) proposed a framework to
categorize intervention techniques into a series of choice architecture
categories. This research focuses on displaying the price of food in
different measurement units (hg vs. kg) and altering the serving utensils
(tongs vs. spoon). These two nudges fall within the intervention cate-
gories of decision information and decision structure. These categories
have been identified as the most effective in altering people’s behavior,
with average effect sizes when aggregated across decision-making do-
mains of d = 0.34 and d = 0.54, respectively (Mertens et al., 2022).

Decision information includes increasing the availability, compre-
hensibility, and/or personal relevance of information by, for example,
translating it through adapted attributes to facilitate processing of
already available information (Miinscher et al., 2016). By contrast, de-
cision structure entails altering the utility of choice options through
their arrangement in the environment by, for instance, changing option-
related effort, which might be modified by adjusting the physical energy
required to reach a certain choice option (Mertens et al., 2022).

Regarding the decision information nudge of varying measurement
units, such as featuring the price of food per kg instead of hg, humans
tend to focus more on the actual numbers rather than the measurement
units through which these numbers are presented. This tendency relates
to the numerosity heuristic, whereby humans typically evaluate higher
(vs. lower) numbers as more expensive, while overlooking the unit in
which the numbers appear (Pandelaere, Briers, & Lembregts, 2011;
Pelham, Sumarta, & Myaskovsky, 1994). For example, people often
overspend when traveling to a country where the currency is a fraction
of one’s home currency but underspend when it is a multiplier of said
home currency (Lin & Fang, 2013; Raghubir & Srivastava, 2002).
Fecher, Robbert, and Roth (2019) found that the same products were
viewed as significantly more expensive when presented in price per kg
(vs. hg). Similarly, Liu, Thakor, and Chen (2023) found that fruits and
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vegetables were viewed as more expensive when the price was displayed
per kg (vs. hg). The numerosity heuristic also suggests that prices pre-
sented in large measurement units, with a higher numerical value, will
result in the perception of higher prices (Bagchi & Davis, 2016).

Measurement unit effects like those linked to the numerosity heu-
ristic have typically been examined in one-time hypothetical purchase
situations under controlled but artificial conditions (e.g., Lembregts &
Pandelaere, 2013; Monga & Bagchi, 2012; Wertenbroch, Soman, &
Chattopadhyay, 2007), which differs from our focus on habitual pur-
chase settings in “noisy” real-world contexts. Moreover, such studies are
often contingent on factors ranging from the salience of the measure-
ment units (Liu et al., 2023), whether customers have been reminded of
alternative units in which information can be expressed (Pandelaere
et al., 2011), and the extent to which customers are brand-oriented
(Ohlwein, 2023) to customers’ level of numeracy, albeit in different
directions (Cadario, Parguel, & Benoit-Moreau, 2016; Kleber, Florack, &
Chladek, 2016; Tangari, Burton, & Davis, 2014), and whether they are
highly focused on restraint (Wilcox & Prokopec, 2019). Such boundary
conditions indicate contextual sensitivity in the generality of numerosity
effects. Nevertheless, as some studies have verified the effectiveness of
numerosity manipulations even in the field (Ofir, Raghubir, Brosh,
Monroe, & Heiman, 2008) and with representative samples (Fecher
et al., 2019), at least under certain circumstances, we hypothesize that
displaying the price of the food per kg (vs. hg) should reduce the amount
of food purchased.

As for the decision structure nudge of changing serving utensils from
spoon to tongs—and the more general notion of manipulating serving
effort or convenience (Cadario & Chandon, 2020; Mertens et al., 2022;
Miinscher et al., 2016)—several studies indicate that such interventions
can indeed influence people’s food-related decisions (Garnett, Marteau,
Sandbrook, Pilling, & Balmford, 2020; Luo, Li, Soman, & Zhao, 2023;
Meiselman, Hedderley, Staddon, Pierson, & Symonds, 1994). With
respect to nudges linked to serving utensils, Wansink et al. (2006) found
that decreasing the size of an ice-cream scoop from 3 to 2 oz. (from 89 to
59 ml) reduced the amount of ice cream people served themselves by
14.5 %, although this effect was not statistically significant (p = .10).
Rozin et al. (2011) found that swapping spoons with tongs at a salad bar
resulted in a significant reduction in average food consumption by 16.5
%. Kanchanachitra et al. (2020) managed to significantly reduce peo-
ple’s consumption of fish sauce at a university canteen by placing the
sauce in a bowl together with a special spoon with multiple holes. Other
scholars have tried similar nudges (Brunner, 2013; Sugimoto, Tajiri,
Nakashima, & Sakamoto, 2023; Yi, Kanetkar, & Brauer, 2022), with
most but not all yielding significant effects. Therefore, we hypothesize
that changing the serving utensils from spoon to tongs should also
reduce the amount of food purchased and decrease people’s willingness
to consume the available food options; see Table 1 for a systematic
overview of nudges linked to serving utensils or the effort associated
with grabbing actual food items.

Rozin et al. (2011) suggested that the most plausible explanation for
the reduction in food consumption when swapping spoon with tongs is
Tolman’s law of least effort, which postulates that choices tend to be
made with a “minimum expenditure of physical energy” (Tolman, 1932,
p. 448). As many food items likely require more effort when picked using
tongs (vs. spoon) and given that effort is inherently aversive (for a
meta-analysis, see David, Vassena, & Bijleveld, 2024), changing the
serving utensils from spoon to tongs should reasonably decrease cus-
tomers’ satisfaction with using such serving utensils, ultimately
reducing the amount of food purchased and their willingness to consume
the available food options. The latter is likely considering the positive
link between various indicators of customer satisfaction and people’s
purchase behavior (Otterbring, Arsenovic, Samuelsson, Malodia, &
Dhir, 2024; Taylor & Baker, 1994). Accordingly, and consistent with
spillover effects, defined as changes in responses on measures other than
those primarily targeted (Galizzi & Whitmarsh, 2019; Raufeisen, Wulf,
Kocher, Faupel, & Holzmdiller, 2019), the increased effort of using tongs
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Table 1
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Literature overview of nudges linked to serving utensils or the effort associated with grabbing actual food items and their impact on consumers’ food-related decisions.

Article Sample Size(s)" and Type(s) Data Main Intervention(s) Preregistration ~ Double Mediation® Main Findings
Granularity Difference
Design”
Wansink et al. N = 85 students and staff Individual Bowls: large vs. small; No No No @ People ate more ice cream
(2006) members Spoons: large vs. small in large (vs. small) bowls.
(between-subjects) @ People ate directionally
less ice cream with small (vs.
large) spoons.

Rozin et al. N = 41-44 data points, Aggregated Serving utensils: tongs No No No @ Using tongs (vs. spoon)
(2011) depending on analysis, Vvs. spoon reduced food consumption
(Study 4) reflecting the daily average (between-subjects) measured in grams at the

consumption in grams per salad bar.
person at a self-service salad
bar
Brunner (2013) Study 1: Individual Study 1: No No No @ People ate less candy
N = 60 students Candy: wrapped vs. when it was wrapped (vs.
unwrapped unwrapped).
Study 2: (between-subjects) @ People ate less candy and
N = 63 students dried fruit when they had to
Study 2: use sugar tongs (vs. their
Study 3: Grabbing candy: Sugar own fingers) to pick up these
N = 99 students tongs vs. fingers food items.
(between-subjects) @ People did not eat less or
Study 4: more dried fruit under high
N = 97 students Study 3: (vs. low) cognitive load.
Grabbing food: sugar
tongs vs. fingers;
Food: candy vs. fruit
(between-subjects)
Study 4:
Grabbing fruit: sugar
tongs vs. fingers;
Cognitive load: high vs.
low
(between-subjects)
Kanchanachitra N = 124 data points reflecting Aggregated 1. Fish sauce in bottle No No No @ Compared to the baseline,
et al. (2020) the daily amount of fish sauce (baseline) people served themselves

added in grams divided by the 2. Regular spoon + fish directionally less fish sauce

total number of bowls sold that sauce in bowl across all nudging

day across five canteens (behavioral nudge) conditions.
3. Special spoon + fish @ The reduction was most
sauce in bowl + notable in the combined
information on spoon behavioral and
(behavioral and inconvenience nudging
inconvenience nudge) condition, followed by the
4. Fish sauce in bottle + behavioral nudge.
health information @ The reduction was
(cognitive nudge) marginal in the combined
5. Fish sauce in bottle + cognitive and affective
health information + nudging condition and
affectively charged nonsignificant for the
picture (cognitive and cognitive nudge.
affective nudge)
(Latin-square)

Yi et al. (2022) N = 52 data points reflecting Aggregated Spoon size: large vs. No No No @ Neither the plate size

(Study 5) the dollar amount of items sold small; order nor the spoon size had
daily at a self-service salad bar Plate size order: medium any effect on the dollar
first, large last vs. large amount of salad items sold.
first, medium last
(between-subjects)
Sugimoto et al. N = 36 students Individual Spoon: Perforated with No No No @ Participants consumed

(2023)

holes vs. regular
(crossover between-
within-subjects)

less ramen soup and salt
when they ate with the
perforated (vs. regular)
spoon.

(continued on next page)
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Table 1 (continued)
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Article Sample Size(s)" and Type(s) Data Main Intervention(s) Preregistration ~ Double Mediation®  Main Findings
Granularity Difference
Design”
The current Study 1 A: Individual Study 1 A: Yes (Study 2) Yes (Study Yes (Study @ People believed that
research N = 200 students and staff Price unit: per hg vs. kg 2) 3) consumers would purchase
members (between-subjects) less food when the price of
the food is featured per kg
Study 1B: Study 1B: (vs. hg)
N = 200 students and staff Serving utensils: tongs @ People did not believe
members Vvs. spoon that different serving
(between-subjects) utensils would influence the

Study 2: amount of food purchased

N = 1965 (preregistered) and
N = 6300 (supplementary)
meal transactions at a canteen

Study 3:
N = 1074 community members

Study 2:

Price unit: per hg vs. kg;
Serving utensils: tongs
VvS. spoon
(between-subjects)

+ pre- and post-
intervention baseline

by consumers.

@ Using tongs (vs. spoon)
reduced the amount of food
purchased, whereas
featuring the price of the
food per kg (vs. kg) had no
notable effect.

data

Study 3:

Serving utensils: tongs

Vvs. spoon

(between-subjects)

@ Grabbing candy with
sugar tongs (vs. spoon) was
more effortful and reduced
individuals’ willingness to
consume candy.

@ Decreased satisfaction of
using tongs (vs. spoon)
mediated this effect.

Note: The literature above originated from a systematic Scopus title/abstract/keyword search on peer-reviewed journal articles (as of October 25, 2024) using the
following search string: (tongs OR spoon* OR “serving utensils”) AND (effort OR nudg* OR “choice architecture”) AND (consum* OR choice* OR purchas* OR buy*).
This procedure resulted in a total of 32 articles, which were independently screened for suitability by the three first authors, while supplemented by their expertise in
this topic domain, the latter of which resulted in the inclusion of one additional article (Wansink et al., 2006). Interventions that focused on the impact of serving
utensils or the effort associated with grabbing actual food items rather than just making said items easier or more difficult to access or reach (e.g., by placing them
closer or farther away through proximity nudges; Garnett et al., 2020) were selected for inclusion, resulting in a final sample of six empirical articles totaling nine
studies plus the current research. Interrater reliability, as assessed by Fleiss’ kappa, was indicative of excellent agreement between raters (x = 0.92) according to
common conventions (Cicchetti, 1994). Disagreements were resolved through discussion.

@ Denotes final sample sizes used in the analyses in main studies, excluding pretests and pilot studies.

b Denotes studies that both included treatments and pre- vs. post-intervention measures.

¢ Denotes hypothesized and empirically validated mediation.

(vs. spoon) should reduce people’s satisfaction levels rather than solely
decreasing their willingness to consume the available food options, with
the presumed effect of serving utensils on people’s willingness to
consume food thus mediated by such satisfaction differences.

2. Overview of Studies

In this paper, we examine predicted and actual effectiveness of our
tested interventions: displaying the price of food in different measure-
ment units (hg vs. kg) and altering the serving utensils (tongs vs. spoon).
Our two initial studies are designed as forecasting experiments, wherein
people intuitively predict whether featuring the price of the food served
per kg (vs. hg) would influence the amount of food purchased (Study 1
A; N = 200) and whether serving the food using tongs (vs. spoon) would
play a role in shaping such consumption responses (Study 1B; N = 200).
Next, we contrast these forecasts with actual behavioral responses
through meal transactions in a large, preregistered field study at a uni-
versity canteen (Study 2; N = 1965 in preregistered analyses and N =
6300 in robustness checks). Based on the field study findings, we finally
conduct a follow-up online experiment (N = 1074) aimed at replicating
our focal effect for a particularly unhealthy food category (candy), while
testing for a psychological mechanism assumed to drive this effect.
Unlike previous research in our topic domain, we use well-powered
studies based on individual-level data, including preregistered hypoth-
eses and a formal test of a plausible mediator. These aspects differ
notably from previous studies, which have been characterized by small
sample sizes, often combined with aggregated data, no formal tests of
mechanisms, and no preregistered predictions (see Table 1).

3. Studies 1 A-B: Forecasting Consumer Behavior

These intuition-based experiments consistently included N = 200
participants (n = 100 per cell) in single-factor between-subjects designs,
with price display (hg vs. kg) manipulated in Study 1 A (63.0 % female,
35.5 % male; 1.5 % other/preferred not to disclose; Myge = 23.76 years,
SD = 4.03) and with serving utensils (tongs vs. spoon) manipulated in
Study 1B (59.5 % female, 40.0 % male; 0.5 % other/preferred not to
disclose; Mage = 23.72 years, SD = 4.46). The sample largely comprised
university students and staff members at a Northern European univer-
sity, with the sample sizes being sufficient to detect the typical effect
sizes in psychological science and consumer research of approximately
d = 0.40 (Bosco, Aguinis, Singh, Field, & Pierce, 2015; Eisend, Pol,
Niewiadomska, Riley, & Wedgeworth, 2024; Funder & Ozer, 2019) with
a power of 80 %, assuming two-tailed tests and the conventional alpha
level of @ = 0.05 (N = 198 are required to meet the 80 % power criterion
given the above stated assumptions).

Beyond providing basic demographics (gender and age), participants
across studies received one forecasting question in a paper-and-pencil
survey. We opted for such a forecasting approach given that it has
been progressively promoted as a great asset for the development of
novel theory across disciplines (DellaVigna, Pope, & Vivalt, 2019;
Schaerer et al., 2023; The Forecasting Collaborative, 2023), including
but not restricted to consumer research (Mai, Hoffmann, Lasarov, &
Buhs, 2019; Nyhus, Frank, Krol, & Otterbring, 2024; Philipp-Muller,
Costello, & Reczek, 2023), and because people’s predictions regarding
consumer behavior are not always congruent with customers’ actual
codes of conduct (Goldstein, Cialdini, & Griskevicius, 2008; Kardes,
2006; Otterbring & Rolschau, 2021).

In Study 1 A, participants received the following question, after
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which they were requested to make a prediction on a 7-point Likert scale
(1 = less; 4 = no difference; 7 = more), with the text inside the brackets
representing a different experimental condition: “Do you think people
will purchase more or less taco and salad at the canteen if the price is
displayed per kg instead of hg [per hg instead of kg]? In Study 1B,
participants replied to the question: “Do you think people will purchase
more or less taco and salad at the canteen if the serving utensils used are
tongs instead of spoons [spoons instead of tongs]?” Of note, the canteen
referred to in Studies 1 A-B and used for data collection purposes in
Study 2 normally features the price of the food served per hg rather than
kg. That said, it is common to use both these measurement units for a
wide variety of food items in Scandinavia. As such, both our measure-
ment units are prevalent in the country where the study took place,
which should boost realism and ecological validity (Morales, Amir, &
Lee, 2017; Otterbring, Folwarczny, & Gidlof, 2023).

3.1. Results and discussion

In the first forecasting experiment, an independent samples t-test
found a significant difference between the hg (M = 5.15, SD = 1.59) and
kg (M = 3.17, SD = 1.53) conditions, t(198) = 9.00, p < .001,d = 1.23.
However, a similar test on the data from the second forecasting exper-
iment yielded no significant difference between the spoon (M = 4.36, SD
= 1.24) and tongs (M = 4.35, SD = 1.37) conditions, t(198) = 0.05,p =
.957, d = 0.01. Thus, participants predicted that most customers would
purchase substantially less food when the price of the food is displayed
per kg rather than hg (Study 1 A). Moreover, they did not think that the
serving utensils would play a major role in shaping the amount of food
purchased (Study 1B).

4. Study 2: Consumer Behavior in the Wild

This study was preregistered (https://aspredicted.org/COW_CM4)
and included N = 1965 meal transactions with information of the
amount of food purchased in grams in the preregistered analyses and N
= 6300 meal transactions with information of the amount of food pur-
chased in grams in the robustness checks that included the 8 baseline
weeks of data collection prior to (4 weeks) and after (4 weeks) the tested
interventions. The study met the national regulations for research
involving human subjects and the transactions came from the canteen’s
cash register system, with fully anonymized transactional information
without any identifying or personal details (e.g., credit card numbers or
banking references).

Given our preregistered reliance on planned contrast analyses to test
our formal hypotheses coupled with our one-tailed predictions, we
designed the study such that our preregistered sample size would have a
statistical power considerably greater than 80 % to detect small effects
equivalent to d = 0.20, assuming the regular alpha level of a = 0.05 (N
= 620 meal transactions are needed to detect such subtle effects with 80
% power, given the alpha level stated above and one-tailed tests).

Based on historical sales data from the canteen, we specified an
estimated total sample size of 2000-3000 meal transactions during the
intervention period as part of the preregistration, thus corresponding to
approximately 500-750 transactions per condition. This estimate was
largely met given that we almost reached 2000 meal transactions (N =
1965) during the intervention period, which spanned 4 consecutive
Fridays.

In the transaction data, some receipts contained more than one food
order. When receipts contained more than one food order, each food
order was treated as an individual order, and not as an aggregated one,
consistent with what we specified as part of our preregistration. This is
because we assumed that each weighted food option corresponds to one
plate or bowl of food that was to be consumed by one individual, and
that transactions containing two or more items of weighted food
correspond to food that was purchased to be consumed by more than one
individual.

Food Quality and Preference 127 (2025) 105435

The study followed a 2 x 2 between-subjects design, with price
display (kg vs. hg) and serving utensils (tongs vs. spoon) as the between-
subjects factors. Each condition was implemented during a Friday at the
canteen, when the food served is always a taco buffet. The decision to
keep the food constant across conditions was made to reduce variance
from different foods being served. Cell sizes were roughly equal across
conditions: n = 480 (hg + spoon), n = 520 (hg + tongs), n = 524 (kg +
spoon), n = 441 (kg + tongs). To allow the canteen to operate as usual, it
was not feasible to randomize treatments on an individual level. Instead,
condition assignment was randomized on a weekly basis using a random
number generator. The intervention period was implemented during the
first Fridays of March 2024 (March 1, 8, 15, and 22). In addition, we
used baseline data at the canteen for the four Fridays before the inter-
vention period (n = 1919) in February 2024 (February 2, 9, 16, and 23)
as well as the four Fridays after the intervention period (n = 2416) in
April 2024 (April 5, 12, 19, and 26; the canteen was closed the Friday of
March 29 due to public Easter holiday) when the food served was
identical to the intervention period.

The canteen offers a variety of foods and beverages, including a self-
service buffet and a salad bar. It is a hotspot among students, faculty
members, and other individuals (e.g., administrative and HR staff) at the
university, serving as a place to eat, socialize, and work. The sample
represents all customers who purchased a meal at the canteen during the
test period.

The price of the food (169 NOK per kg or approximately £11.89 per
kg) was shown both on wall-mounted digital displays and printed signs
(Figs. 2A-B) at the food counter of the self-serving buffet and the salad
bar. In total, the price was shown on four individual digital displays and
two printed signs across the canteen. To ensure that the conditions
remained the same when switching from price per hg to price per kg,
every screen and sign was updated in accordance with the applicable
treatment.

Every ingredient across the salad bar and the self-service buffet was
equipped with either spoons or tongs (Figs. 3A-B) depending on the
specific treatment. The slotted area of the spoons had a length of 9.5 cm,
a width of 7.5 cm, and could hold a total volume of 40 ml. The oval area
of the tongs had a length of 7.5 cm and a width of 3.5 cm. The spoons
with these measurements were used for almost all ingredients, such as
ground beef, salad, rice, and salsa. However, a few select ingredients,
such as jalapenos and feta cheese, used smaller spoons and tongs for
convenience. Further, to enhance realism and maximize the ecological
validity of the study setup (Kihlstrom, 2021; Otterbring & Folwarczny,
2024), two deviations from the treatments were consistently imple-
mented: Tongs were always used to grab tortillas and spoons were al-
ways used when serving sour cream and other semi-liquid foods.

We took several steps to enhance the internal validity of the study,
given the “noisy” nature of field studies. Beyond keeping the food con-
stant across conditions, we collected information about the hourly
outdoor temperature at a reliable source (timeanddate.no), which
compiles historical weather information like temperature and condition
descriptions provided by Custom Weather, the latter of which delivers
accurate weather reports from reporting stations worldwide. We then
used hourly outdoor temperature as a control variable to account for this
potentially confounding factor in our robustness checks. This was
deemed important as several studies have documented differential
consumer responses as a function of outdoor temperature (Busse, Pope,
Pope, & Silva-Risso, 2015; Hirshleifer & Shumway, 2003; Murray, Di
Muro, Finn, & Leszczyc, 2010; Schlager, de Bellis, & Hoegg, 2020; Voss,
Masuoka, Webber, Scher, & Atkinson, 2013). Moreover, the fact that we
relied on highly accurate and reliable scales measuring the amount of
food purchased at the precision of grams means that we used objective
behavioral data as our focal dependent variable.

4.1. Results and discussion

In direct contrast to the forecasts made by participants in Study 1 A
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Fig. 1. Results depending on serving utensils across Study 2 (Panel A) and Study 3 (Panel B). Note. The figure displays the distribution of food purchased measured in
grams (Panel A) and participants’ willingness to consume candy (Panel B). The violin plots illustrate the density distribution of the data for each condition, with the
wider sections representing a higher concentration of values. The boxplots inside the violins provide additional statistical information, with the 25th percentile
reflected by the bottom of the boxplot and the 75th percentile reflected by the top of the boxplot. The black lines extending from the box (whiskers) represent 1.5
times the interquartile range, capturing most of the data excluding extreme values. Red diamonds represent the means for each condition and blue triangles represent
the medians. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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Fig. 2. A: Price sign used in hg conditions. 2B: Price sign used in kg conditions.

Fig. 3. A: Spoons used in the field study. 3B: Tongs used in the field study.

and our first preregistered hypothesis, the results of the field study found
no significant difference in the amount of food purchased depending on
whether the price was featured per hg (M = 443 g, SD = 142 g) or kg (M
= 447 g, SD = 143 g), as evidenced by a planned contrast analysis, t
(1961) = 0.50, p = .616, d = 0.02. Also contrary to the lay beliefs
expressed by participants in Study 1B, but consistent with our second
preregistered hypothesis, a similar analysis found a significant

difference in the amount of food purchased depending on whether
customers used tongs (M = 438 g, SD = 141 g) or spoon (M = 452 g, SD
=145g), t(1961) = 2.02,p =.043,d = 0.09.' The average reduction of
14 g corresponds to a decrease in the amount of food purchased per meal
by 3.1 % compared to when the canteen used spoons as the serving
utensils.

Robustness checks with hourly outdoor temperature as a covariate

! We consistently preregistered one-sided hypotheses, given the stated di-
rection of our focal predictions; however, as the nature and significance of all
our hypothesized results remain unchanged by using two-tailed tests, we report
the more conservative two-sided test statistics above and elsewhere in our
exposition.
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across two one-way analyses of covariance (ANCOVAs), with (1) price
display or (2) serving utensils as the between-subjects factor, produced
comparable results. The first ANCOVA found no significant effect of
price display on the amount of food purchased, F(1, 1962) = 0.01, p =
.914, 12 < 0.001. Hourly outdoor temperature was not significantly
associated with the amount of food purchased, F(1, 1962) = 0.17,p =
.680, 12 < 0.001. The second ANCOVA yielded a significant effect of
serving utensils on the amount of food purchased, F(1, 1962) = 7.38, p
=.007, 1? = 0.004. Again, hourly outdoor temperature was not signif-
icantly associated with the amount of food purchased, F(1, 1962) =
3.59, p = .058, 1 = 0.002.

As the canteen staff typically decides which serving utensils cus-
tomers can use according to the law of least effort,” the canteen normally
uses both tongs and spoon depending on individual food items rather
than restricting customers to any of these serving utensils. Therefore, we
ran another contrast analysis in which we treated the four weeks prior to
the intervention as well as the four weeks following the intervention as a
baseline period (i.e., the eight Fridays of these weeks when the food
served was identical). This analysis enabled us to (1) test whether tongs
significantly reduced the amount of food purchased not only compared
to the spoon weeks but also when compared against the baseline period,
and (2) whether the spoon weeks differed from the baseline period.
Planned contrasts revealed that the amount of food purchased was
significantly lower when customers used tongs compared to the spoon
and baseline weeks, t(6297) = 2.22, p = .027, d = 0.08; however, these
latter conditions did not differ significantly, t(6297) = 0.63, p = .529, d
= 0.01; see Fig. 1, Panel A. These results were robust to the inclusion of
hourly outdoor temperature as a control variable and the results for all
our preregistered hypotheses also emerged in comparable nonpara-
metric (Mann-Whitney U) tests as well as in analyses whereby outliers
that scored more than 3.29 standard deviations beyond the condition-
specific means were excluded (Sullivan, Warkentin, & Wallace, 2021;
Tabachnik & Fidell, 2019); see the Supplementary Materials for details.
The fact that the spoon and baseline weeks did not differ significantly
implies that spoon serves as the default option in the canteen, with most
food options typically served through spoons unless it is considerably
more convenient for customers to use tongs for certain food items.

The accumulated empirical evidence from Study 2 revealed that
displaying the price of the food in different measurement units (hg vs.
kg) proved ineffective, whereas altering the serving utensils (tongs vs.
spoon) significantly influenced the amount of food purchased among
thousands of canteen customers. Therefore, we designed a high-powered
follow-up experiment characterized by increased rigor and control with
the aim of replicating the latter finding for a particularly unhealthy food
category (candy), while simultaneously testing for a plausible psycho-
logical mechanism that could explain why serving the food through
tongs (vs. spoon) should decrease the people’s general willingness to
consume the applicable food items. Consistent with Tolman’s law of
least effort, we anticipate that using tongs (vs. spoon) should be
perceived as requiring more effort. Considering that effort is inherently
aversive, we posit that the presumed effect of serving utensils on peo-
ple’s willingness to consume the available food alternatives—as
emerging through our effort manipulation—should be mediated by their
satisfaction tied to using said serving utensils, such that tongs (vs. spoon)
should decrease satisfaction, thereby reducing their willingness to
consume the applicable food items. Study 3 sought to address this
possibility.

2 When we asked the canteen manager how the selection of serving utensils is
made, she said that no explicit rule exists depending on individual ingredients
but that a decision is usually made based on what is most practically feasible,
largely with the point of departure in what makes it easy for customers to grab a
given food option.
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5. Study 3: Replication and Mediation

This image-supported online experiment was created on Nettskjema,
which is a digital and secure survey service run by the University of Oslo
that allows for randomization. The survey was distributed via email to a
range of recipients whose contact information was obtained from pub-
licly available lists on various Norwegian county municipality websites.
These websites provide directories of county employees along with their
corresponding contact information. Survey invitations were sent out
beginning on August 8, 2024, and responses collected during one week
of data collection were used.

The final sample included N = 1074 (74.3 % female, 25.7 % male;
Mage = 47.03 years, SD = 11.96) community members in the main an-
alyses and a constrained sample of N = 869 participants (71.6 % female,
28.4 % male; Myge = 46.94 years, SD = 12.03) with complete BMI in-
formation (BMI: M = 25.53, SD = 4.10; 0.9 % underweight; 50.6 %
normal weight; 37.6 % pre-obesity; 8.4 % obesity class I; 1.4 % obesity
class II; 1.0 % obesity class III) according to the BMI categorization used
by the World Health Organization (World Health Organization, 2024),
after excluding two cases whose stated height was below 1 m. The mean
BMI score value is very close to the population mean of 25.9 (World
Health Organization, 2014), suggesting that the data are relatively
representative of the adult Norwegian population, at least in terms of
BMI.

The sample size in our main analyses has a statistical power of
approximately 95 % to detect small effect sizes equivalent to d = 0.20,
assuming one-tailed tests and the conventional alpha level of a = 0.05
(N = 1084 are required to meet the 95 % power criterion given the above
stated assumptions). The constrained sample, used for robustness pur-
poses, has a statistical power of roughly 90 % to detect such small effects
given the same assumptions (N = 858 are required to meet the 90 %
power criterion given these assumptions). As such, Study 3 represents
yet another high-powered test of our theorizing.

The study originally included 13 additional participants who were
excluded for not passing an attention check included in the end of the
survey: specifying which serving utensils they were pictorially exposed
to at the outset of the study (sugar tongs vs. spoon). Incorrectly stating
sugar tongs (spoon) among those who were exposed to spoon (sugar
tongs) resulted in a failed attention check and, hence, exclusion from the
analyses. Including these participants (1.2 %) in the analyses did not
change the nature or significance of the results.

Participants started by reading a brief study description and filling
out a digital consent form, after which they were randomly assigned to
one of the two experimental conditions in a single-factor between-sub-
jects experiment with serving utensils (sugar tongs vs. spoon) as the
between-subjects factor. Next, they replied to demographic details (age
and gender) and were pictorially exposed to their assigned serving
utensils, after which they were asked to imagine themselves at a store
grabbing some pick and mix (candy) using their designated serving
utensils (i.e., either sugar tongs or a spoon, depending on the experi-
mental condition). Participants then indicated the amount of candy they
would have taken from 12 distinct candy options on a 7-point scale (1 =
very little; 7 = very much). We created a composite “willingness to
consume candy” index by averaging participants’ responses across all 12
items (Cronbach’s o = 0.88). We used pick and mix items that reflected a
balanced selection of chocolates, sweets, and sour candy (Fig. 4), with
our chosen items frequently discussed as being among the most popular
candy options in the country where the study took place (Ommundsen,
2024).

Following the candy items, we included a single-item measure of our
proposed satisfaction mediator, and a manipulation check of effort.
Specifically, participants indicated their agreement with the statement,
“I am satisfied with picking candy using sugar tongs [a spoon]” (1 =
strongly disagree; 7 = strongly agree) as a clear and unambiguous
satisfaction measure, with the stated serving utensils reflecting partici-
pants’ assigned condition. Likewise, they stated their agreement with
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Fig. 4. Pick and mix options used as pictorial stimuli in Study 3.

the item, “I find it difficult to pick candy using sugar tongs [a spoon]” (1
= strongly disagree; 7 = strongly agree). We deliberately included the
manipulation check (and our proposed mediator) after our focal
dependent variable to avoid demand effects associated with hypothesis
guessing, considering that manipulation check items that are included
prior to the variables of interest can sometime manipulate participants’
subsequent responses (Ejelov & Luke, 2020; Frank & Otterbring, 2023;
Kiihnen, 2010). That said, our mediation results should be interpreted
with appropriate caution, given that we did not manipulate the mediator
using the causal chain approach (Pirlott & MacKinnon, 2016; Spencer,
Zanna, & Fong, 2005). Accordingly, our suggested causal sequence can
be called into question on methodological grounds, considering that we
measured our proposed mediator after, as opposed to before, our
dependent variable. Still, this was a pragmatic choice as we put a greater
emphasis on replicating our focal effect instead of providing bulletproof
evidence of mediation. Putting our proposed mediator before our
dependent variable could have biased the estimates on our focal
outcome (Hauser, Ellsworth, & Gonzalez, 2018; Perdue & Summers,
1986; Sigall & Mills, 1998), which made us reach this compromise.

In the end of the survey, participants indicated their current hunger
levels (“How hungry are you right now?” 1 = not at all hungry; 7 = very
hungry), while also replying to some other items (liking levels of candy,
consumption frequency of candy, and the size of their typical meal
portions). Finally, they were encouraged to provide information about
their height in cm and weight in kg, which we used to calculate their BMI
scores.

In our robustness checks, we used the theoretically relevant control
variables of participants’ gender (Drewnowski, Mennella, Johnson, &
Bellisle, 2012), age (De Graaf & Zandstra, 1999), hunger (Otterbring,
2019) with (constrained sample) or without (full sample) their BMI
scores (Bobowski & Mennella, 2017) to isolate the effect of our manip-
ulated factor on our key variables of interest (i.e., willingness to
consume candy and satisfaction with using one’s assigned serving
utensils).

5.1. Results and discussion

An independent samples t-test verified the effectiveness of the
manipulation in terms of perceived effort, t(998.81) = —14.92, p < .001,
d = —0.92. Participants in the tongs condition (M = 4.07, SD = 2.03)
versus spoon condition (M = 2.39, SD = 1.64) indicated higher effort
with their assigned serving utensils.

There was also a significant difference in the opposite direction on

participants’ satisfaction with using their assigned serving utensils, t
(1072) = 14.70, p < .001, d = 0.90. Participants in the tongs condition
(M = 3.47, SD = 1.87) indicated lower satisfaction than those in the
spoon condition (M = 5.11, SD = 1.79).

Of particular importance for the current investigation, and in repli-
cation of the main finding from Study 2, there was a significant differ-
ence between conditions in participants’ willingness to consume candy, t
(1072) = 2.98, p =.003, d = 0.18. Participants in the tongs condition (M
= 2.55, SD = 1.05) reported a lower willingness to consume candy than
those in the spoon condition (M = 2.74, SD = 1.06); see Fig. 1, Panel B.

A simple mediation model (PROCESS Model 4; Hayes, 2017) tested
whether the effect of serving utensils on participants’ willingness to
consume candy was mediated by their satisfaction ratings. Participants’
assigned condition (0 = tongs; 1 = spoon) served as the predictor,
satisfaction ratings (continuous) acted as the mediator, and the “will-
ingness to consume candy” index (continuous) served as the outcome.
To isolate the effect of our experimental manipulation, we added the
theoretically relevant control variables of age (continuous), sex (female
= 0; male = 1), and hunger (continuous). However, the nature and
significance of our results remain unchanged if these variables are
dropped.

Mirroring the above analyses, the effect of serving utensils on par-
ticipants’ satisfaction was significant, b=1.64, SE=0.11,t=14.69,p <
.001. In addition, the total effect of serving utensils on participants’
willingness to consume candy was significant, b = 0.19, SE = 0.06, t =
3.02, p = .003. Further, satisfaction ratings were positively associated
with participants’ willingness to consume candy, b = 0.04, SE = 0.02, t
= 2.50, p =.013. Importantly, when the “willingness to consume candy”
variable was regressed on both the experimental condition and partici-
pants’ satisfaction ratings, the size of the serving utensils effect on this
variable was reduced, b = 0.12, SE = 0.07, t = 1.74, p = .082. A boot-
strapping procedure that generated a sample size of 5000 assessed this
mediation effect. The result of a 95 % confidence interval (CI) revealed
that the indirect effect through participants’ satisfaction ratings was
significant (b = 0.07, SE = 0.03, 95 % CI = [0.01; 0.13]).

Because participants could choose whether to report their height and
weight, we conducted additional robustness checks on the constrained
sample (N = 869; 80.9 % of the participants used in our main analyses)
who provided reliable estimates on these metrics, wherein we addi-
tionally controlled for participants’ BMI. The nature and significance of
all main findings remained unchanged; see the Supplementary Materials
for the full model output.
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6. General Discussion

In a series of studies across samples, settings, and study para-
digms—including data from over 6000 meal transactions—the current
research rigorously examined the impact of two nudging interventions
commonly classified as pertaining to the decision information and de-
cision structure categories on customers’ food-related decisions. More
precisely, we tested the effectiveness of displaying the price of the food
served per kg (vs. hg) as a way of conceptualizing a decision information
nudge (Mertens et al., 2022), and we investigated the impact of swap-
ping serving utensils from spoons to tongs as an operationalization of a
decision structure nudge (Miinscher et al., 2016).

Studies 1 A-B revealed that people intuitively predicted that
featuring the price of the food served per kg (vs. hg) should substantially
reduce the amount of food purchased by canteen customers, but that
changing the serving utensils from spoon to tongs should not have any
noticeable effect. In contrast to these lay beliefs, Study 2 tested these
interventions in an actual field setting at a university canteen, finding
that price display (kg vs. hg) had no demonstrable effect on the amount
of food purchased among canteen customers, but that serving utensils
(tongs vs. spoon) robustly influenced the amount of food purchased.
Customers purchased significantly lighter meals when grabbing the food
with tongs (vs. spoon), also when compared with baseline weeks (pre-
and post-intervention), during which both tongs and spoons were
available, and spoons served as the default unless a given food item was
considerably easier to grab using tongs. These findings mirror recent
meta-analytic evidence (Cadario & Chandon, 2020; Mertens et al.,
2022), showing that (behavior-oriented) decision structure nudges, such
as those influencing the convenience or effort to grab certain food items,
are more effective than (cognition-oriented) decision information
nudges, such as communicating information in a more easily under-
standable way. Study 3 replicated these results for a particularly un-
healthy food category (candy) in an image-supported online experiment,
while also offering empirical evidence for a plausible psychological
mechanism that can explain why this effect emerged. Specifically, using
tongs (vs. spoon) was perceived as requiring more effort, which
decreased the satisfaction tied to using said serving utensils, thereby
reducing people’s willingness to consume candy.

The results were robust to the inclusion of several theoretically
relevant control variables, held across different analytic approaches, and
generalized to objective behavioral outcomes (food purchased in grams)
measured at the fine-grained level of individual meals in a real-world
setting. Given the simplicity and cost effectiveness of swapping spoons
with tongs, combined with the behavioral evidence underscoring the
practical relevance of relying on this approach, these findings might be
useful to nudge customers to healthier food decisions, ultimately
benefiting public health.

6.1. Contribution and Implications

Together, the current research makes three central contributions.
First, most former studies in our topic domain have been characterized
by small sample sizes, often combined with aggregated data such as total
sales volume per day rather than more granular data (e.g., individual
meal transactions), thereby restricting the effect sizes of interest to
moderate or large effects and posing threats to measurement and sta-
tistical conclusion validity (Elbaek, Mitkidis, Aarge, & Otterbring, 2023).
This is particularly problematic considering that recent research and
meta-analytic evidence on various nudging interventions have
concluded that the typical nudging effects are small by conventional
standards, at least when publication bias has been accounted for
(Cadario & Chandon, 2020; DellaVigna & Linos, 2022; Mertens et al.,
2022). Accordingly, most prior research that has documented nudging
effects has been under-powered to detect such small effects. In contrast,
we present several studies with large sample sizes coupled with objec-
tive and highly granular data, thus enabling us to detect even small
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effect sizes with high statistical power and addressing issues associated
with measurement and statistical conclusion validity.

Second, and relatedly, no prior studies in our topic domain seem to
have included any preregistrations specifying the target sample size,
exclusion criteria, focal hypotheses, and statistical analyses prior to data
collection. A scoping review comprising 156 nudging studies found that
none of them were preregistered and only 7 % included a power analysis
(Szaszi et al., 2018). As the fields of research that have largely developed
the nudging literature struggle with relatively low replicability rates
(Camerer et al., 2018; Klein et al., 2018) and given that academic
nudging results are increasingly used to shape public policy, ensuring
high-quality research that can be trusted is paramount (Cologna et al.,
2025). Moreover, a recent nudging meta-analysis by Mertens et al.
(2022) found clear evidence of publication bias. Similarly, DellaVigna
and Linos (2022) compared interventions conducted either by people
from nudging units or academic researchers, with the latter group
having stronger pressures to publish their work in prestigious outlets.
They found that nudges that appeared in academic journals, on average,
outperformed a (no nudge) control condition by 8.7 percentage points
(33.4 % increased effectiveness), whereas the average impact by the
nudging units was substantially smaller, outperforming the control
condition by only 1.4 percentage points (8.0 % increased effectiveness).
This striking difference was largely attributed to publication bias, with
selective publication—amplified by low statistical power—explaining
almost 70 % of the difference in effect sizes between the two samples.

Our high-powered and preregistered field study suggests that certain
nudges indeed appear to work as intended, even in “noisy” real-world
settings, but that their impact might be materially smaller than what
has been previously assumed and admittedly smaller than what we
originally anticipated. Indeed, our mean and median differences be-
tween the tongs and spoon conditions correspond to a 3.1 % or 14 g
(mean) and 4.5 % or 20 g (median) reduction in the amount of food
purchased per meal, or a modest effect size of d = 0.09, making the
current research much closer to the estimates from the nudging units, as
reported in DellaVigna and Linos (2022), and other recent estimates
(Maier et al., 2022; Szaszi et al., 2022; see also Gandhi, Manning, &
Duckworth, 2024).

Still, even small effects by arbitrary conventional standards can have
massive cumulative consequences at the population level if they are
robust, replicable, and scalable (Gotz, Gosling, & Rentfrow, 2022). As a
case in point, a frequent visitor at the university canteen where our field
study took place, who might go there for lunch 4-5 working days a week
across an entire year of, say, 44 weeks (weekends, public holidays, and
vacation excluded) will purchase roughly 2.8 (mean) to 4.0 (median) kg
less food there annually, assuming our estimates are accurate and stable.
This decrease might well have certain health implications already at an
individual level. If the decrease is rather calculated based on the daily
number of meal purchases at the canteen (around 500 a day or 110,000
annually), it would correspond to a reduction of 1.5 (mean) to 2.2
(median) tons of food annually, underscoring the notion that seemingly
small effects might be ultimately consequential when implemented at
scale (Funder and Ozer, 2019). Moreover, our small effects are to be
expected given the smaller size of our serving utensils (i.e., those nor-
mally used at the canteen) compared to those used by Rozin et al.
(2011), with these scholars finding a decrease in the amount of food
purchased by 16.5 % when changing spoons to tongs, but with their
spoons being substantially larger (volume capacity: 120 ml) than those
used in the current research (volume capacity: 40 ml).

Third, while several studies have speculated about potential mech-
anisms assumed to be responsible for differences in food consumption
occurring as a function of various serving utensils (Brunner, 2013; Rozin
et al., 2011; Sugimoto et al., 2023), they have not tested such tentative
claims empirically. In contrast, we included a formal manipulation
check of effort in our final experimental study, theorizing that as effort is
inherently aversive (David et al., 2024), our serving utensils manipu-
lation should influence customers’ satisfaction with using their assigned
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serving utensils, subsequently driving their willingness to consume
candy in a congruent way; an assumption that was verified empirically.
Thus, the current research holds effort and the resulting change in
satisfaction responsible for the effectiveness of reducing food con-
sumption when swapping spoons with tongs.

From a methodological standpoint, this research also indicates that
although certain nudging interventions might be thought of as obvious
in their effectiveness (Study 1 A) while others appear to be counter-
productive (Study 1B), people fail to forecast which of our tested in-
terventions managed to influence customers’ actual behavior in “the
real world, where it all starts” (Rozin, 2001, p. 5). This is important from
a policy perspective, as our results highlight the need for field evidence
before firm conclusions can be drawn regarding the effectiveness of
various nudging interventions.

6.2. Limitations and Future Research

From a practical perspective, the current research contributes to the
literature by showing the effectiveness of a nudging approach to
discourage consumption of food, in general, and unhealthy food, in
particular (Harbers et al., 2020). Our findings suggest that regulations
requiring the use of specific serving utensils for unhealthy food cate-
gories (e.g., at candy shops or for certain unhealthy ingredients at self-
service buffets) may contribute to reducing consumption and subse-
quent intake of such food. Further studies should test whether
combining this approach with other strategies, such as information
provisioning (e.g., warning labels at the point of purchase), might
further boost effectiveness (Ares, Anttinez, Curutchet, & Giménez,
2023).

In our intuition studies, we framed the questions around the extent to
which participants expected others to behave in a certain way instead of
asking how they themselves would act. This decision was originally
intended to mitigate response bias and provide more accurate estimates,
as our selected framing approach often yields more truthful and less self-
serving responses (John, Loewenstein, & Prelec, 2012; Klein & Epley,
2016; Zhang & Alicke, 2021). However, we acknowledge that this
framing may have inflated our intuition-based results. Indeed, recent
research has demonstrated that people generally believe various
external cues (e.g., physical objects, consumption goods) to have a
greater effect on others than on themselves, while simultaneously
inferring that such cues are more useful to others (Polman, Ziano, Wu, &
Van Kerckhove, 2022; Ziano & Villanova, 2023). Considering the value
of examining consumer lay beliefs (Friestad & Wright, 1995; Kramer,
Irmak, Block, & Ilyuk, 2012), future studies should test whether the
question framing (others vs. oneself) influences participants’ responses.

Much research about measurement units—tapping into our tested
decision information nudge—has been conducted in artificial settings
through hypothetical scenarios and self-report measures (Fecher et al.,
2019; Wertenbroch et al., 2007; Yao & Oppewal, 2016). While such
studies have yielded profound insights regarding some cause-effect re-
lationships under conditions characterized by high rigor and control, the
contrasting findings from our forecasting experiments and our field
study also highlight the importance of methodological pluralism to
better understand the true practical implications of nudges. After all, our
tested decision information nudge of price display was assumed to have
a massive effect yet proved ineffective, while our decision structure
nudge was thought to have no noticeable effect at all yet significantly
influenced the amount of food purchased by thousands of canteen cus-
tomers. This is not to question the existence of the numerosity effect or
other decision information nudges. However, their impact in real-world
settings might be weaker or more context-specific than what is
commonly assumed, at least in habitual consumption venues (e.g.,
university canteens or staff restaurants). As such, while our field study
should be viewed as a conservative test of the theorizing underlying
measurement unit and numerosity effects, our null findings related to
the price display manipulation do not necessarily invalidate these
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theories.

Given that much of consumers’ decision-making in food contexts
follows a habitual process (Machin et al., 2020), it could be that the
decision information nudge of price display in our field study was
ineffective simply because most canteen customers are so used to this
context that they did not pay sufficient attention to the external infor-
mational cue of whether the food price was featured per kg or hg.’
Stated differently, those who noticed this cue might well have modified
the amount of food purchased, although most canteen customers
possibly just made routine purchases without considering this cue. This
interpretation might also explain the superiority of our decision struc-
ture nudge, as manipulations of the specific serving utensils used do not
require customers’ overt attention to influence their purchase behavior.
As such, our results underscore the need for nudging strategies that rely
on automatic behavior, without requiring attention and cognitive
processing.

Some studies have documented licensing effects on consumer choice
(Khan & Dhar, 2006; Rishika, Feurer, & Haws, 2022), whereby con-
sumers who initially choose or consume virtuous products (e.g., healthy)
use those decisions to subsequently justify the consumption of more vice
or indulgent products (e.g., tasty but unhealthy). Indeed, this compen-
satory licensing accout has been frequently observed in the food domain.
For instance, simply sampling a healthy (vs. unhealthy) food item seems
to boost subsequent purchases and choices of unhealthy food products
(Biswas, Abell, Lim, Inman, & Held, 2024). Moreover, behavioral in-
terventions designed to promote two distinct healthy behaviors (meal
logging and meditation) paradoxically reduce completion rates of the
opposite behavior by 19-29 % (Trachtman, 2024). Even low-fat nutri-
tion labels can amplify food intake, particularly among overweight
consumers, by increasing perceptions of what constitutes an appropriate
serving size and decreasing guilt tied to consumption (Wansink &
Chandon, 2006). Additionally, references to health can create a “health
halo,” influencing consumer behavior (Ares et al., 2023). For example,
relative to fast-food chains that do not make health claims (e.g.,
McDonald’s), comparable chains claimed to be healthy (e.g., Subway)
leads consumers to underestimate the calorie content of main dishes,
ultimately resulting in a greater choice likelihood of higher-calorie side
dishes, drinks, or desserts (Chandon & Wansink, 2007). As the current
research focused on one-time consumption occasions, we cannot
determine how the serving utensils manipulation operates longitudi-
nally or sequentially. Although prior studies suggest that effort nudges
can significantly reduce food intake without the risk of subsequent
compensatory behaviors in terms of, for instance, increased food crav-
ings (Maas, de Ridder, de Vet, & De Wit, 2012), future research should
seek to ascertain that our tested interventions do not generate unin-
tended (unhealthy) rebound effects on customers’ subsequent purchase
or choice behavior.

A critic might argue that few if any restaurant managers would
willingly introduce interventions likely to increase customer complaints,
as indicated by our decrease in serving satisfaction when swapping
spoons with tongs. Yet, we contend that subtle nudges can be success-
fully incorporated without knowingly annoying customers even if said
nudges slightly increase the effort required to grab certain food items. In
support of this notion, several other effort nudges have already been
implemented by restaurants across the globe, such as placing healthy

3 In support of this notion, the canteen increased the price of the food right
after our intervention from approximately £11.89 to £12.59 per kg without any
significant impact on the average amount of food purchased by customers,
implying that most customers might not have noticed the raised price. Indeed,
the average amount of food purchased during the four baseline weeks prior to
the intervention (M = 552 g, SD = 145 g), when the price of the food was
£11.89 per kg, did not differ from the four baseline weeks following the
intervention (M = 446 g, SD = 146 g), when the price of the food was increased
to £12.59 per kg, t (4333) = 1.25, p = .211, d = 0.04.
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options closer and unhealthy farther away (Alinia et al., 2011; Garnett,
Balmford, Sandbrook, Pilling, & Marteau, 2019; Rozin et al., 2011;
Wansink & Hanks, 2013). This suggests that restaurant managers are, in
fact, willing to make certain food items more difficult to reach or obtain,
even if it implies increased effort from target customers.

In our field study, the transaction data were restricted to the total
quantity of the food purchased, meaning that we cannot know with
certainty how our focal effect operates at a level of even higher data
granularity (i.e., individual ingredients). Although most prior related
studies have found effort nudges to be equally effective across healthy
and unhealthy food categories (Brunner, 2013; Rozin et al., 2011;
Sugimoto et al., 2023), high-powered preregistered studies are war-
ranted before definite conclusions can be reached regarding the gener-
ality of our tested interventions across healthy and unhealthy food
items. Assuming that our results are applicable irrespective of the health
status of the food categories offered, as indicated by our final study, it
might be that serving utensils can be considered for financial optimi-
zation and waste reduction purposes by restaurant managers (e.g., at
all-you-can-eat buffets with a fixed price regardless of the amount of
food consumed) in a way that simultaneously benefits public or plane-
tary health (Folwarczny, Otterbring, Sigurdsson, Tan, & Li, 2023; Hag-
mann, Ho, & Loewenstein, 2019). With a more detailed cash register
system than that used in the current research, we could have tested and
designed nudges tailored at specific ingredients or food categories,
enabling us to develop more precise and targeted interventions than
those allowed by our transaction data. For example, spoons and tongs
could have been strategically allocated across different food categories
and ingredients to encourage consumers to serve themselves more sus-
tainable and healthy food options with high profit margins (e.g., certain
locally or regionally produced vegetarian food items served through
simple spoons), while discouraging consumption of unsustainable and
unhealthy food alternatives with lower profit margins (e.g., some meat
options originating from a distant continent served through tricky
tongs). Future research should address this possibility.
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