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INTRODUCTION

Abstract

We study the impact of shelf-life information on consumers' expectations
about food healthiness, naturalness, and environmental friendliness, as well as
purchase decisions. Through seven studies (and four additional studies reported
in the appendix), we demonstrate that shelf-life information produces divergent
effects: foods with a longer shelf life are perceived as less wasteful and more
environmentally friendly but also as less natural and less healthy. Accordingly,
we demonstrate that emphasizing naturalness or healthiness (vs. waste reduction
or environmental friendliness) increases consumers' preference for foods with a
shorter (vs. longer) shelf life. This happens even when foods with different shelf
lives have nearly identical ingredients and nutritional quality, or when the longer
shelf life can objectively be attributed to better packaging rather than the food
itself, unless consumers are explicitly prompted to elaborate on why the foods
differ in shelf life. Theoretically, these findings contribute to the literature on shelf
life as a determinant of food choice and deepen understanding of perceptions of
naturalness and environmental friendliness. Practically, our research provides
insights on how consumers' preference for naturalness can ultimately lead to more
waste by increasing the appeal of foods with shorter shelf lives.
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solution for preventing premature disposal of food, and
thus combat food waste (Amani & Gadde, 2015; Spada

The shelf life of foods is commonly understood as the
length of time during which the overall quality of food
remains optimal (Piergiovanni & Limbo, 2019). In re-
cent decades, researchers and food companies alike have
dedicated considerable efforts to prolonging the shelf life
of food products (Thavorn et al., 2022). A longer shelf
life grants companies additional time for procurement
and sales, thereby alleviating pressure on the supply
chain (Kaipia et al., 2013; Karkkéinen, 2003). Moreover,
a longer shelf life allows consumers more flexibility in
consuming the food, offering convenience and improv-
ing safety (Allai et al., 2023; Turner et al., 2020). Most
importantly, as sustainability in food systems has be-
come a pressing issue, extending shelf life is a critical

et al., 2018; Thavorn et al., 2022). Indeed, a too-short
shelf life can lead to the potential loss of perishable
food products during transportation and warehousing,
resulting in food waste even before reaching consum-
ers. Additionally, consumers tend to discard foods past
their “best before” date even when they are still ed-
ible (Sielicka-Rézynska & Samotyja, 2023; Wansink &
Wright, 2006), such that shorter shelf lives exacerbate
food waste (Gong et al., 2022; Visschers et al., 2016).
Consumers are now well aware of the importance of
reducing waste as a way to preserve natural resources
and protect the environment (Porpino, 2016), and
may thus perceive foods with a longer shelf life as less
wasteful and more environmentally friendly. At the
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same time, there is a growing trend in consumers' pref-
erence for natural products (Roman et al., 2017, Wilks
& Bloom, 2022), generally out of health concerns as
naturalness is an essential component of healthiness
perceptions (Hagen, 2021; Plasek et al., 2020; Roman
et al., 2017).

Naturalness and environmental friendliness are
usually considered positively correlated. The more nat-
ural a product is, the more environmentally friendly
it is perceived to be (Rozin, 2005; Rozin et al., 2004).
Individuals who prioritize environmental friendliness
tend to choose natural products (Kumar et al., 2021;
Molinillo et al., 2020), and conversely, people's prefer-
ence for naturalness positively predicts their willing-
ness to purchase environmentally friendly products
(Lockie et al., 2004; Tobler et al., 2011). In terms of
shelf life, however, we propose that while extending a
product's shelf life may make it more environmentally
friendly, it can also reduce both its perceived natural-
ness and healthiness due to the potential involvement
of human intervention, such as the inclusion of preser-
vatives or additional processing (Rozin, 2006; Rozin
et al., 2012). This could introduce a tradeoff between
naturalness, healthiness, and environmental friendli-
ness in people's consumption decisions.

Across seven studies (and four additional studies
reported in the appendix), we demonstrate that while
products with a longer shelf life enjoy positive envi-
ronmental perceptions (in addition to offering ob-
vious customer value in terms of convenience), they
are also inferred to be less natural and less healthy.
Furthermore, making naturalness or healthiness
(vs. environmental friendliness) a salient criterion of
choice increases preference for products with a shorter
(vs. longer) shelf life.

Importantly, while the relationship between shorter
shelf life and naturalness or healthiness may be accurate
in some contexts, consumers rely Eln this intuition in con-
texts where it is not objectively true. Hence, we demon-
strate that the salience of healthiness or naturalness
increases preference for shorter shelf lives, even when
food ingredients and nutritional quality are kept overtly
constant across foods with a shorter vs. longer shelf life,
or when the longer shelf life can be attributed, not to
the ingredients or processing of the food, but to better
packaging. In such contexts, we also find that prompting
consumers to elaborate on the reasons for differences in
shelf life weakens the impact of naturalness salience on
preference for foods with a shorter shelf life. This atten-
uation of the effect through increased elaboration sug-
gests that shelf-life information is otherwise processed
heuristically when making purchase decisions (Alter
et al., 2007; Chaiken, 1980; Hamilton et al., 2007).

From a theoretical perspective, our manuscript con-
tributes to research on shelf life as a criterion of food
choice (Choi et al., 2022; Tsiros & Heilman, 2005; van Lin
et al., 2023) by identifying how concerns for naturalness

and healthiness increase preference for foods with a
shorter shelf life. Further, although naturalness and en-
vironmental friendliness are usually perceived as closely
connected attributes, our research suggests that evalu-
ating food products based on shelf life will lead to di-
vergent perceptions of these attributes, with downstream
consequences on choice when either attribute is salient.
From a practical perspective, our research suggests
that the strong consumer trend toward naturalness and
healthiness might have deleterious consequences by
making consumers prefer products with a shorter shelf
life that may eventually be more likely to go to waste,
even when products with a longer shelf life are objectively
just as natural or healthy. As wasted food contributes
up to 10% of global greenhouse gas emissions (United
Nations Environment Programme, 2021), a figure sig-
nificantly higher than that of plastic production (3.80%;
Zheng & Suh, 2019), increased food waste may lead to
far-reaching consequences on the global environment.

CONCEPTUAL DEVELOPMENT

Shelf life, naturalness, and healthiness
perceptions

Whether voluntarily or mandated by law, food manu-
facturers in most countries label the shelf life of their
products via “best before” labels. “Best before” labels in-
dicate the period within which food is expected to retain
optimal sensory and nutritional quality; however, many
consumers misinterpret these labels as indicators of food
safety, leading to early disposal of foods that are still ed-
ible (Sielicka-Rozynska & Samotyja, 2023; Wansink &
Wright, 2006). As most consumers routinely check the
shelf life of food items before consuming them (Harcar &
Karakaya, 2005; Tsiros & Heilman, 2005), this misinter-
pretation may exacerbate food waste (Gong et al., 2022;
Visschers et al., 2016), and this is most likely to be the
case for foods with a short shelf life. Past research has
investigated factors influencing people's acceptance of
foods approaching or exceeding the “best before” date.
For instance, Sen and Block (2009) show that consumers
are more likely to consume a product past its “best be-
fore” date when they own it. Xie and Bagchi (2024) show
that when two food products are otherwise identical and
unexpired, the product that has been stored for a longer
period is more likely to be wasted. Also, Choi et al. (2022)
show that consumers are less sensitive to shelf life, and
less averse to near-expiry food when hedonic (vs. utilitar-
ian) benefits are emphasized.

In the present research, we specifically study infer-
ences that consumers draw from foods varying in shelf
life. While foods with a longer (vs. shorter) shelf life offer
obvious benefits in terms of convenience and waste re-
duction, we propose that they may suffer from negative
perceptions in terms of naturalness and healthiness.
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Shelf life and perceived naturalness

In the food domain, naturalness perceptions are largely
driven by the extent to which a food has been the object
of human intervention. Rozin et al. (2004, 2012) demon-
strated that consumers believe that even small interven-
tions such as adding preservatives damage the “natural
core” of a food. Naturalness is indeed subject to multi-
ple intuitive judgments. For example, a greater number
of ingredients in a food suggests more human involve-
ment and leads to lower perceptions of naturalness (Kim
et al., 2026). Rozin (2005) also demonstrated that the
process of alteration impacts naturalness perception to
a greater extent than the content of the alteration itself:
for example, people consider domesticated animals (who
have undergone very pronounced genetic and pheno-
typic changes over time) more natural than genetically
modified wolves with only one gene insertion. Likewise,
consumers perceive a transformed food as less natural
when the processing technology is more (vs. less) recent
(Etale & Siegrist, 2021; Inbar et al., 2020).

While extending shelf life does not necessarily require
altering the content of the food through additives or ex-
tensive processing (e.g., Janjarasskul et al., 2016), for in-
stance thanks to innovative packaging, we propose that
consumers infer that a food with longer (vs. shorter) shelf
life has undergone greater human intervention, such as
the inclusion of preservatives, decreasing naturalness
perceptions. Formally:

Hla. Food products with a longer (vs.
shorter) shelf life are perceived as less natural.

Shelf life and perceived healthiness

Food healthiness is a fundamental attribute influencing
food choice. Healthy and “nutritious” are often consid-
ered synonymous (Plasek et al., 2020), such that a diet
is considered healthy (or nutritious) if it contains ap-
propriate amounts of macronutrients (e.g., protein) and
micronutrients (e.g., vitamins) that the body requires to
function. As with naturalness, consumers rely on various
extrinsic and contextual cues such as descriptive labeling
or product naming to infer a food's healthiness (Chan &
Zhang, 2022; Chandon & Wansink, 2007, Hagen, 2021).
Also, what is considered healthy—by consumers, nutri-
tionists, and policymakers alike—can change over time.
In his book Nutritionism: The Science and Politics of
Dietary Advice, Scrinis (2020) traces the shift from the
low-fat paradigm that dominated the 1980s-1990s to
the low-carb/low-sugar paradigm in the 2000s, until to-
day's replacement of nutrient-by-nutrient frames by an
emphasis on minimally processed foods, whereby nutri-
tional quality declines as processing increases.

Hence in the food domain, today's perception of
“healthy” tends to largely, if not completely, overlap with

“natural”. Prominent nutrition scholars and health insti-
tutions like the Food and Agriculture Organization of the
United Nations (e.g., Monteiro et al., 2019) consider foods
as healthy when they underwent little human intervention
(low processing, few additives). Today's consumers also
largely focus on the amount of processing to infer food
healthiness (Ares et al., 2014; Prada et al., 2017; Ragaert
et al., 2004). We thus make similar predictions regarding
the impact of shelf-life information on perceived healthi-
ness, as for perceived naturalness. Formally,

H1b. Food products with a longer (vs.
shorter) shelf life are perceived as less healthy.

Shelf life, wastefulness, and environmental
friendliness perceptions

The third attribute we study in the context of shelf life
is “environmentally friendly” (or eco-friendly), which is
one of the three pillars of sustainability, alongside so-
cial and economic sustainability. Environmental friend-
liness refers to products, processes, or behaviors that
cause minimal or no harm to the environment (Haws
et al., 2014; White et al., 2019).

Importantly, just like naturalness and healthiness,
naturalness and environmental friendliness tend to
overlap in terms of consumer perceptions (Rozin, 2005;
Rozin et al., 2004). Past research has shown that consum-
ers who prioritize environmental friendliness prefer nat-
ural products (Kumar et al., 2021; Molinillo et al., 2020),
and people's preference for naturalness predicts their
willingness to purchase environmentally friendly prod-
ucts (Lockie et al., 2004; Tobler et al., 2011). Yet, in our
research, we suggest that shelf-life information will have
divergent effects on perceived naturalness and environ-
mental friendliness. This is because waste reduction is
the most critical dimension of environmental friendli-
ness in the food domain, as explained below.

Food environmental friendliness is indeed a mul-
tidimensional construct. According to the Summary
of Food-Based Dietary Guidelines (European
Commission, n.d.), there are five core dimensions in en-
vironmentally friendly food behavior: Waste Reduction,
Preference for Natural Foods, Packaging Reduction,
Meat Reduction, and Transportation Reduction. To the
best of our knowledge, no research has examined the
relative importance of these dimensions in terms of con-
sumer perception. Hence, we conducted a pilot study:
we generated a pool of candidate behaviors by review-
ing the recommendations in the European Commission
guidelines, and rephrased them into items that could
be meaningfully evaluated by consumers. This process
yielded 11 items (presented in Table 1) tapping the five
dimensions of environmentally friendly food behavior.
We recruited 102 American participants (68.60% fe-
male, 2.90% non-binary; Mage:42.63, SD=14.16) from
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TABLE 1

Descriptive results of importance rankings and ratings for environmentally friendly food consumption behaviors.
Importance ranking of Importance rating Importance rating
each item (per item) (averaged across items)
Dimension Item % Ranked in top 5 Mean score (SD) Mean score (SD)
Minimizing Purchase only the quantity of food that you need in 67.65 5.75(1.26) 5.74 (1.14)
waste order to minimize food waste.
Take into consideration foods' shelf life before 58.82 5.73 (1.30)
purchasing it in order to minimize food waste.
Naturalness Purchase foods without artificial preservatives or 43.14 4.83 (1.70) 4.81 (1.41)
additives.
Purchase minimally processed foods. 53.92 5.19 (1.61)
Purchase products from organic farming. 44.12 4.40 (1.79)
Reducing Purchase products with recyclable packaging. 34.31 4.51 (1.62) 4.64 (1.44)
packaging Purchase products with minimal packaging. 45.10 4.76 (1.58)
Reducing meat Reduce red meat intake. 17.65 3.59 (2.20) 4.62 (1.33)
Choose plant-based foods over animal-based ones. 28.43 3.49 (2.19)
Reducing Purchase locally or regionally produced foods to 51.96 5.05 (1.62) 5.24 (1.31)
transportation reduce transportation.
Purchase seasonal fruits and vegetables. 54.90 5.42 (1.43)

Prolific, who were asked to rank (from 1st to 11th) and
rate (on 7-point Likert scales; 1=not at all important,
7=very important) each of the 11 items based on their
perceived importance for environmentally friendly food
behavior. The results are presented in Table 1, and meth-
odological details are provided in Appendix A in the
Supporting Information. Most notably, the two items
related to minimizing food waste appeared most often
in the top 5 most important criteria, and were rated as
significantly more important (p's<0.05) than any other
item (including the preference for natural foods).

As longer shelf lives give consumers an extended win-
dow for consumption, thereby reducing the risk that food
will go to waste (Gong et al., 2022; Visschers et al., 2016),
we hypothesize:

Hlc. Food products with a longer (vs.
shorter) shelf life are perceived as less wasteful.

Although environmental friendliness in food con-
sumption is a multifaceted construct encompassing a
range of behaviors, our pilot study suggests that reducing
food waste is perceived as its most central component;
more important than any other component, including
purchasing natural foods. We thus hypothesize:

H1ld. Food products with a longer (vs.
shorter) shelf life are perceived as more envi-
ronmentally friendly.

We acknowledge that shelf-life information may im-
pact other food perceptions (such as taste, overall quality,
or economic value), although these are outside the scope
of our research, which focuses on the critical tension be-
tween naturalness and environmental friendliness. Still,

for exploratory purposes, we measure perceptions of
these other attributes across most studies, and present
detailed results in the Supporting Information, and a
summary in the General Discussion.

Impact of attribute salience on shelf-life
preference

Our theorizing suggests that consumers perceive prod-
ucts with a shorter shelf life as more natural and healthier
but simultaneously view them as more wasteful and less
environmentally friendly. This creates a potential trade-
off between naturalness/healthiness and environmental
responsibility. We propose that consumers' preference
for shorter versus longer shelf-life products depends on
which of these attributes is most salient at the moment of
choice. Past research indeed suggests that the salience of
a product attribute makes the associated concept read-
ily available in consumers' minds, increasing its weight
in decisions (Briggs & Lassiter, 1994; Taylor et al., 1979).
Accordingly, we make the following propositions:

H2a. Naturalness salience increases prefer-
ence for shorter (vs. longer) shelf life.

H2b. Healthiness salience increases prefer-
ence for shorter (vs. longer) shelf life.

H2c. Waste reduction salience increases
preference for longer (vs. shorter) shelf life.

H2d. Environmental friendliness salience
increases preference for longer (vs. shorter)
shelf life.
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Overgeneralization and heuristic information
processing

Objectively, the relationship between short shelf lives
and naturalness or healthiness may be accurate in some
contexts, notably because additives are a critical solu-
tion to extend food shelf life. However, we propose that
consumers overgeneralize the intuition that foods with
a shorter shelf life are more natural and healthier, even
in contexts where this intuition is not objectively true.
We thus seek to demonstrate that naturalness or healthi-
ness salience will still increase preference for foods with
a shorter shelf life, even in the presence of information
suggesting that foods' naturalness or healthiness do
not objectively differ across products with a shorter or
longer shelf life.

We also formally hypothesize that naturalness sa-
lience will increase preference for a product with a
shorter shelf life, even when the longer shelf life can ob-
jectively be attributed, not to the ingredients or mode of
fabrication of the food, but to better packaging:

H3a. Naturalness salience will increase
preference for shorter (vs. longer) shelf life,
whether longer shelf life can be attributed to
packaging or to the food itself.

In line with the idea that consumers overgeneralize in-
tuitions about shelf life, we aim to demonstrate that shelf-
life information is processed heuristically, which can lead
to biased judgments and decisions. Prior research suggests
that prompting consumers to elaborate on the sources of
judgments and decisions can lead to more analytic, less
heuristicinformation processing, and thus attenuate biases
(Alter et al., 2007; Chaiken, 1980; Hamilton et al., 2007).
Building on this perspective, in the case where longer shelf
life can objectively be attributed to better packaging, we
propose that prompting consumers to elaborate on the
reason for differences in shelf life should decrease the im-
pact of naturalness salience on preference for foods with a
shorter shelf life. Formally:

H3b. In a context where differences in shelf
life can objectively be attributed to packag-
ing, prompting consumers to elaborate on
differences in shelf life will attenuate the ef-
fect of naturalness salience on preference for
shorter shelf life.

OVERVIEW OF STUDIES

We first examine how shelf life shapes perceptions of nat-
uralness, healthiness, waste reduction, and environmen-
tal friendliness separately (Study 1). We then investigate
how the salience of these attributes impacts preferences
for products with shorter versus longer shelf life through

direct manipulations of attribute salience (Studies 2, 3,
4, and 6A) and product positioning (Study 5). We fur-
ther demonstrate that naturalness and healthiness sali-
ence increase preference for products with a shorter shelf
life even when providing objective information indicat-
ing equivalent ingredients and nutritional quality (Study
4). We also show that (1) naturalness salience increases
preference for products with a shorter shelf life regard-
less of whether shelf-life differences can objectively be
attributed to packaging (Study 6A) and (2) prompting
consumers to elaborate on shelf-life differences will at-
tenuate the effect of naturalness salience on preference
for shorter shelf life (Study 6B).

For all studies, we aimed to recruit at least 100 partic-
ipants per experimental condition, in line with previous
resecarch (Krefeld-Schwalb & Scheibehenne, 2023). All
studies but one were pre-registered. Links are provided
in the studies, and PDFs of preregistrations along with
data are available here: https://researchbox.org/4628&
PEER_REVIEW_passcode=VHYEXT.

STUDY 1

In Study 1, we examine how information about food shelf
life influences consumers' perceptions of four food attrib-
utes (naturalness, healthiness, environmental friendliness,
and waste reduction) using a four-condition between-
subjects design in which each single attribute is measured
once across conditions. We employ this method because
these attributes are cognitively interrelated, and there is
a high potential of spillover effects of the different meas-
urements (as the next studies will show). This study is pre-
registered: https://aspredicted.org/p986-dcm8.pdf.

Method

We aimed to recruit 400 participants either from the
United States or Canada via Connect and obtained 401
responses. Following our pre-registered plan, we ex-
cluded 5 participants who failed the attention check, re-
sulting in 396 participants (45.40% female; Mage:41.36,
SD=11.50).

Participants were presented with a page displaying
two bags of potato chips with fictitious brand names.
One bag was described as having a shelf life of 9 months
and the other a shelf life of 5months. We chose these
shelf lives based on a pretest (N=100) asking partici-
pants to estimate a “short yet realistic” and a “long yet
realistic” shelf life for potato chips. Combinations of
brand (ROOT vs. SEED) and shelf life (9 vs. 5) months
were counterbalanced, and results were collapsed
across counterbalancing conditions (see Figure 1 for
one example).

We measured across separate conditions percep-
tions of product naturalness (four items: natural, free
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«  Flavor: Original
« Unit Count: 150g
«  Shelf Life: 9 months*

*Best before 9 months after the manufacturing date. *Best before D months after the manufacturing date.

«  Flavor: Original
+  Unit Count: 150g
«  Shelf Life: 5 months*

FIGURE 1

of additives, free of preservatives, organic; a=0.90,
adapted from Hussin et al., 2010; Mookerjee et al., 2021;
Rozin et al., 2012), healthiness (two items: healthy, nutri-
tious; r=0.70, p<0.001, adapted from Hussin et al., 2010;
Mookerjee et al., 2021), environmental friendliness
(three items: environmentally friendly, eco-friendly,
causing less harm to the environment; «=0.97, adapted
from Sokolova et al., 2023), and waste reduction (two
items: helping reduce food waste, causing less food
waste; r=0.77, p<0.001). For each item, we asked partici-
pants: “Based on the information provided above, which
product is better in the following aspects?” Responses
were recorded on a seven-point Likert scale, with 1 and
7 representing each of the two products (counterbal-
anced) and labeled “ROOT/SEED is definitely better on
this aspect” with the midpoint 4 labeled as “ROOT and
SEED are equivalent on this aspect”. The order of items
was randomized for each attribute.

In all conditions, we measured perceived perishabil-
ity (two items: quickly perishable, fast to decay or spoil;
r=0.79, p<0.001) as a manipulation check using the same
seven-point scale. Participants completed an attention
check by writing down the products they evaluated and
provided their gender and age.

Results

For this and subsequent studies, we coded the measures
so that a larger (smaller) number refers to the product
with shorter (longer) shelf life.

Manipulation check

The results of a t-test indicated that perceptions of per-
ishability significantly exceeded the midpoint 4 (M =5.33,
SD=1.41, #(395)=18.74, p<0.001, Cohen's d=0.94), indi-
cating that participants perceived the product with a
shorter (vs. longer) shelf life as more perishable.

Product attribute perceptions

We conducted one-sample t-tests against the scale mid-
point 4 for each attribute in each condition. Consistent

Stimulus for Study 1. Combinations of brands and shelf lives were counterbalanced.

with our predictions, as shown in Figure 2, the shorter
shelf-life product was perceived as significantly more
natural (M=4.67, SD=0.97, t(100)=6.90, p<0.001,
Cohen's d=0.69) and healthier (M=4.41, SD=1.0I,
1(96)=4.04, p<0.001, Cohen's d=0.41), but less envi-
ronmentally friendly (M=3.73, SD=1.10, #(97)=-2.39,
p=0.019, Cohen's d=-0.24) and lower in waste reduc-
tion (M=2.51, SD=1.37, 1(99)=-10.91, p<0.001, Cohen's
d=-1.09), compared with the longer shelf-life product.

Discussion

Study 1 demonstrates the dual impact of shelf life: prod-
ucts with a shorter shelf life are perceived as more natu-
ral and healthier but less environmentally friendly and
less waste-reducing (Hla—d).

STUDY 2

In Study 2, we aim to provide the first experimental
evidence of the tension between naturalness and waste
reduction, by showing that emphasizing natural-
ness increases consumers' preference for foods with a
shorter (vs. longer) shelf life, while emphasizing waste
reduction shifts preferences in the opposite direction.
This study is pre-registered: https://aspredicted.org/
5sxk-4q5b.pdf.

Method

A total of 352 undergraduate students from a university
in Canada participated in this study in exchange for
course credit. Ten participants failed the attention check
and were excluded from the analyses, resulting in a final
sample of 342 (60.50% female; Mage:19.75, SD=1.36).
This study employed a 3 (attribute salience: naturalness
vs. waste reduction vs. control) between-subjects design.

First, participants in the naturalness condition
read a short paragraph encouraging appreciation of
natural food and briefly listed three reasons why it is
important not to alter such foods. Participants in the
waste reduction condition read a paragraph promot-
ing food waste reduction and listed three reasons why
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CUCA Cookie

»  Flavor: Chocolate Chip
« Unit Count: 150g

*Best before 8 months after the manufacturing date.

- B ROSK Cookie

} = Havor: Chocolate Chip
= Unit Count: 150g

T

*Best before 4 months after the manufacturing date.

FIGURE 3 Stimulus for Study 2. Combinations of brands and shelf lives were counterbalanced.

avoiding food waste is important. Participants in the
control condition read a paragraph encouraging for-
eign language learning and listed three reasons why
language learning is important. Detailed materials for
the manipulation are provided in Appendix D1 in the
Supporting Information.

Following the attribute salience manipulation, all
participants were presented with two pouches of choc-
olate chip cookies from different brands, differing in
best-before period, one with an 8-month best-before
date and the other with a 4-month best-before date. We
chose these shelf lives based on a pretest (NV=100) asking
participants to identify “short yet realistic” and “long
yet realistic” shelf lives for cookies. Combinations of
brand (CUCA vs. ROSK) and best-before period (8 vs.
4months) were counterbalanced across participants, and
data were collapsed across counterbalancing conditions
(see Figure 3).

We then measured purchase intentions by asking:
“Imagine you want to purchase a bag of cookies. Which
product would you be most likely to purchase?” using
a seven-point Likert scale ranging from 1 (definitely
CUCA Cookies) to 7 (definitely ROSK Cookies).

Perceptions of product naturalness (¢#=0.90), environ-
mental friendliness («¢=0.92), and healthiness (r=0.78,
2<0.001) were measured as in Study 1. Additionally,

we measured perceptions of tastiness (tasty, flavorful;
r=0.88, p<0.001; adapted from Mookerjee et al., 2021).

As in previous studies, we measured perceived per-
ishability (r=0.83, p<0.001) as a manipulation check of
shelf life. Participants also completed an attention check
by writing down the products they evaluated and pro-
vided their gender and age.

Results
Manipulation check

Perception of perishability significantly exceeded the mid-
point 4 (M=5.42, SD=1.36, #(341)=19.25, p<0.001, Cohen's
d=1.04), indicating that participants perceived the product
with a shorter (vs. longer) shelf life as more perishable.

Purchase intentions

A one-way ANOVA with purchase intentions as the de-
pendent variable revealed a significant main effect of
attribute salience (F(2, 339)=12.12, p<0.001, ;1]23 =0.07).
Planned contrast analyses further indicated that, com-
pared with the control condition (M=4.21, SD=1.84),
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FIGURE 4 The effect of attribute salience on purchase intentions.

emphasizing the importance of naturalness significantly
increased preference for the product with a shorter shelf
life (M=4.85, SD=1.57; 1(339)=2.90, p=0.004). In con-
trast, emphasizing the importance of waste reduction
significantly increased preference for the product with
a longer shelf life (M=3.74, SD=1.68; 1(339)=-2.08,
p=0.038). We reported planned contrasts instead of the
preregistered LSD analyses; both approaches yielded
identical results. The same applies to Study 4. The results
are depicted in Figure 4.

Consistent with our preregistration, the analyses pre-
sented above focused on purchase intentions. Results for
product attribute perceptions are reported in Appendix
D2 in the Supporting Information and discussed in the
General Discussion; overall, the effects on healthiness
and naturalness were consistent with Study 1, although
we noted that ratings of environmental friendliness were
impacted by the manipulation, justifying our usage of
a between-subjects design in Study | to avoid measure-
ment contamination.

Discussion

In Study 2, we show that naturalness salience increases
preference for the shorter shelf life (H2a), and waste re-
duction salience shifts preference toward the product
with a longer shelf life (H2c). In Appendices B and C in
the Supporting Information we report two additional
studies that further explore how the salience of natu-
ralness increases preference for products with a shorter
shelf life. In one study, we manipulated between-subjects
shelf-life information (participants were exposed to
a yogurt with a short versus long shelf life), measured
purchase intentions, and then preference for natural-
ness as an individual difference. We found that overall,
participants preferred the yogurt with a longer shelf life,
but this preference was significantly diminished among
participants with high preference for naturalness. In the

other study, we used a 2 (attribute salience: naturalness
vs. control) x 2 (shelf-life comparison: short and average
vs. average and long) between-subjects design. We found
that the effect of naturalness salience on preference for
shorter shelf lives is robust across situations where con-
sumers make a choice between products with average vs.
shorter than average shelf life, or average vs. longer than
average shelf life.

STUDY 3

Given that food waste reduction is perceived as the
most important dimension of environmentally friendly
food practices according to our pilot test, we expect
that highlighting environmental friendliness should in-
crease preferences for products with a longer (vs. shorter)
shelf life, whereas highlighting naturalness should have
the opposite effect. Following a paradigm employed in
prior research (Schrift et al., 2018), we manipulate the
salience of environmental friendliness versus natural-
ness in purchase decisions by varying the order in which
participants answer questions about environmental
friendliness, naturalness, and purchase intentions. This
study uses a lottery-based incentive setting and is pre-
registered: https://aspredicted.org/48kf-tj79.pdf.

Method

We aimed to recruit 600 participants from the United
States via Amazon MTurk and obtained 599 complete
responses. As pre-registered, 11 participants who failed
our attention check question were excluded, result-
ing in 588 participants (57.10% female; M age:40.24,
SD=12.49). In this study, we employed a 3 (attribute sali-
ence: naturalness vs. environmental friendliness vs. con-
trol) between-subjects design. We manipulated salience
by varying the order in which we measured perceived
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Unopened Mezzetta Sauce stays at best quality for 1 year

FIGURE 5 Stimulus for Study 3.

naturalness, environmental friendliness, and product
choice, as detailed below.

At the beginning of the study, participants were in-
formed that they would evaluate pasta sauce from two
brands and that they would enter a lottery to receive
three jars of pasta sauce from the brand of their choice.
Subsequently, participants were presented with images
of pasta sauces from two existing brands, Carbone and
Mezzetta (see Figure 5). Each brand was accompanied
by a brief description, as well as pictures of three types
of sauce (Marinara, Tomato Basil, and Roasted Garlic),
the same across the two brands. We also indicated the
shelf life of these products: Carbone pasta sauces had a
shelf life of 3years, while Mezzetta sauces had a shelf
life of lyear. All information including shelf life was
real and retrieved from the respective websites of the
brands or from Walmart.com. This is why in this study
we could not counterbalance brands and shelf lives (we
address potential confounds in the discussion section of
this study).

We then measured brand choice, perceived natural-
ness, environmental friendliness, tastiness, and healthi-
ness; the order of these measurements was manipulated
between-subjects. In the naturalness salience condi-
tion, participants first evaluated perceived naturalness,
then indicated their chosen brand, and then evaluated
the three remaining attributes (environmental friend-
liness, healthiness, and tastiness) in random order. In
the environmental salience condition, participants first
evaluated perceived environmental friendliness, then
indicated their chosen brand, and then evaluated the

three remaining attributes (naturalness, healthiness,
and tastiness) in random order. In the control condition,
participants first indicated their chosen brand, then they
evaluated the four attributes (naturalness, environmen-
tal friendliness, tastiness, and healthiness) in random
order.

To measure brand choice, we reminded participants
of the lottery prize, which consisted of receiving three
jars of the chosen brand and asked them to indicate
their choice (either Carbone or Mezzetta). To measure
perceived naturalness, environmental friendliness,
healthiness, and tastiness, we asked participants, respec-
tively: “Which products do you think are more natural”,
“Which products do you think are a better choice for the
environment”, “Which products do you think are health-

er”, “Which products do you think are tastier”. Each
attribute was measured on a seven-point scale ranging
from 1 (definitely Carbone) to 7 (definitely Mezzetta),
with the midpoint 4 labeled as “equivalent”.

As a manipulation check, participants then rated
which product they believed to be more perishable and
faster to decay on the same scale as above.

Finally, participants were asked to write down what
kind of product they evaluated in the study as an atten-
tion check and provided their gender and age.

Lottery winners were selected through the Qualtrics
end message randomizer procedure, with one winner
chosen for every 50 participants. Winners were notified
upon completion of the study and provided with the con-
tact information of one of the authors. Because receiving
the jars would compel participants to disclose their name
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and postal address, all winners received a $20 Amazon
gift card (about the equivalent to the cost of three jars of
sauce).

Results
Manipulation check

A t-test indicated that perceptions of perishability sig-
nificantly exceeded the midpoint 4 (M=6.04, SD=1.28,
1(587)=38.72, p<0.001, Cohen's d=1.60), indicating that
participants perceived products with a shorter shelf life
as more perishable.

Product choice

As shown in Figure 6, in the control condition, 53.66%
(vs. 46.34%) of participants chose the product with a
shorter (vs. longer) shelf life. In the naturalness salience
condition, as much as 69.61% (vs. 30.39%) of participants
chose the product with a shorter (vs. longer) shelf life. In
the environmental friendliness salience condition, only
43.02% (vs. 56.98%) of participants chose the product
with a shorter (vs. longer) shelf life. A logistic regression
analysis with product choice as the dependent variable
and the 3-level condition variable as the independent
variable demonstrated that compared with the control,
naturalness salience significantly increased the choice of
the product with a shorter shelf life (B=0.68, SE=0.21,
Wald=10.87, p<0.001), while environmental friendliness
salience decreased the likelihood of choosing the shorter
shelf-life product (B=-0.43, SE=0.21, Wald=4.32,
p=0.038), as predicted.

Consistent with our preregistration, the analyses
presented above focused on product choice. Results for
product attribute perceptions are reported in Appendix

100% e e
30:4%;
80% R
60%
40%
69.6%
53.7%
20% 43.0%
0%
Control Naturalness salience Environment
salience
O Short shelf life & Long shelf life
FIGURE 6 The effect of attribute salience on product choice
(Study 3).

El in the Supporting Information and discussed in the
General Discussion. In brief, while shorter shelf life
was systematically perceived as more natural, there
were cross-contaminations across the other attribute
measurements, further justifying the use of a between-
subjects design for attribute measurement in Study 1.
Interestingly, environmental friendliness perceptions
were very malleable: perceptions of naturalness and en-
vironmental friendliness converged when naturalness
was measured first, but diverged otherwise.

Discussion

In a study with a lottery-based incentive design, natu-
ralness salience (vs. control), manipulated by measur-
ing naturalness before choice, increased the likelihood
of choosing a product with a shorter shelf life (H2a).
Conversely, environmental friendliness salience (vs.
control), manipulated by measuring environmental
friendliness before choice, produced the opposite effect
and increased the likelihood of choosing a product with
a longer shelf life (H2d). To ensure the realism of our
stimuli, we used real products with actual shelf-life in-
formation and therefore did not counterbalance shelf
life across products. To address potential confounds, we
conducted a posttest (reported in Appendix E2 in the
Supporting Information), which showed that when shelf-
life information was removed, the two products did not
differ in perceived naturalness, healthiness, tastiness, or
environmental friendliness. Moreover, in all other stud-
ies that involved within-subjects manipulations of shelf
life, we counterbalanced products and shelf life and con-
sistently found robust evidence for our proposed effects.

STUDY 4

In Study 4, we test whether highlighting healthiness, like
naturalness, increases preference for shorter shelf-life
products. As initial evidence that consumers rely on the
intuition that foods with a shorter shelf life are more nat-
ural and healthier even in contexts where this intuition
may not be true, we kept objective information about
naturalness and healthiness (nutrition facts and ingre-
dient lists) constant across products with longer versus
shorter shelf lives. This study is pre-registered: https:/
aspredicted.org/33f5-ttw6.pdf.

Method

We aimed to recruit 450 participants from the United
States via CloudResearch and obtained 455 complete
responses. Following our pre-registered plan, 14 par-
ticipants who failed the attention check were excluded
from the analyses, resulting in 441 participants (46.70%
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female; Mage:43.24, SD=12.85). The study employed a
between-subjects design with three conditions manipu-
lating attribute salience: naturalness, healthiness, and
control.

We manipulated attribute salience with a “choice
for a friend” scenario (André et al., 2019). All partic-
ipants were asked to imagine that they were going on
a short hike or bike ride with a friend and wanted to
purchase a granola bar for this friend. In the natural-
ness condition, participants were told that their friend
is “very nature-conscious and cares a lot about eating
foods that are as natural as possible”. In the healthi-
ness condition, participants were told that their friend
is “very health-conscious and cares a lot about eating
foods that are as healthy as possible”. In the control
condition, no information was provided about the
friend's preferences.

Following the attribute salience manipulation, all
participants were presented with two granola bars
from different brands (ROOT and SEED). For each
product, participants were shown both the front and
back images of the packaging, with the back display-
ing shelf life, nutrition information, and ingredient
list. Based on a pretest (N=100) asking participants to
determine “short yet realistic” and “long yet realistic”
shelf lives for granola bars, the shorter shelf life was
set at 6 months and the longer shelf life at 11 months.
To enhance realism, shelf life was presented using the
manufacturing date and best-before date. The ingredi-
ent lists and nutrition information were highly similar
across products, with only minor variations. Shelf life,
ingredient list, and nutrition information were coun-
terbalanced across products; data from the counterbal-
ancing conditions were collapsed. Example of stimuli
is shown in Figure 7.

Participants were then asked to indicate which prod-
uct they would be most likely to purchase using a seven-
point Likert scale ranging from 1 (definitely ROOT
granola bar) to 7 (definitely SEED granola bar).

We measured perceptions of naturalness (a=0.87),
environmental friendliness («=0.83), healthiness
(r=0.68, p<0.001), tastiness (r=0.66, p<0.001), eco-
nomic value (two items: economical, good value for
money; r=0.60, p<0.001), and overall product qual-
ity (two items: good quality, well-made; r=0.65,
2<0.001). We used the same items for naturalness,
environmental friendliness, healthiness, and tasti-
ness as in Studies 1 and 2. For each item, participants
answered the question: “Based on the information
provided above, which product is better in the follow-
ing aspects?” using the same seven-point Likert scale
as for purchase intentions. All attribute items were
presented in random order. As in previous studies, we
measured perceived perishability (r=0.68, p<0.001)
as a manipulation check of shelf life. Participants
also completed an attention check by writing down

the products they evaluated and indicated their gen-
der and age.

Results
Manipulation check

Perceptions of perishability significantly exceeded the
midpoint 4 (M=4.72, SD=1.42, #(440)=10.66, p<0.001,
Cohen's d=0.51), indicating that participants perceived
products with a shorter (vs. longer) shelf life as more
perishable.

Purchase intentions

A one-way ANOVA with purchase intentions as the de-
pendent variable revealed a significant main effect of
attribute salience (F(2, 438)=3.93, p=0.020, ;1]23 =0.02).
Planned contrast analyses further indicated that, com-
pared with the control condition (M=3.86, SD=1.84), the
salience of naturalness (M=4.43, SD=1.75; 1(438)=2.65,
p=0.008) and healthiness (M =4.32,SD=1.93; #(438)=2.11,
p=0.036) both increased their preference for the prod-
uct with a shorter shelf life. The results are illustrated in
Figure 8.

Results for product attribute perceptions (listed
as exploratory in the preregistration) are reported in
Appendix F in the Supporting Information and dis-
cussed in the General Discussion.

Discussion

In Study 4, we demonstrated that both emphasizing
naturalness and emphasizing healthiness increase pref-
erences for a product with a shorter shelf life (H2a, b),
even though objective information (ingredient lists and
nutrition facts) indicated near identical naturalness and
healthiness across foods with different shelf lives. That
is, participants ignored objective information and in-
stead relied primarily on shelf life to infer naturalness
and healthiness. We further provide evidence of such
overgeneralization, and that heuristic information pro-
cessing is at play, in Studies 6A-B.

STUDY 5

In Study 5, we focus on a managerially relevant fac-
tor influencing the salience of naturalness: product
positioning. We predict that consumers would express
a greater preference for a food with a shorter shelf
life when the foods are positioned as natural versus
science-based. We choose “science-based” as a control
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condition, because a science-based positioning is typi-
cally viewed as opposite to a nature-based positioning
(Scott et al., 2020).

ROOT Granola Bar

ROOT"

409
b
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27>
GRANOLA BAR

Nutrition Facts | ;

Manufacturing date:
1 MARCH 2025
Best before:

1 FEBRUARY 2026 S S

INGREDIENTS: WHOLE GRAIN OATS, WHOLE WHEAT FLOUR, CANE SUGAR, CANOLA
OIL, DRIED BLUEBERRIES, HONEY, SOY FLOUR, MOLASSES, SALT, EGG WHITES,

SEED Granola Bar

Manufacturing date:
1 MARCH 2025
Best before:

1 SEPTEMBER 2025

INGREDIENTS: WHOLE GRAIN OATS, WHOLE WHEAT FLOUR, BROWN SUGAR,
SUNFLOWER OIL, DRIED BLUEBERRIES, HONEY, RICE FLOUR, MOLASSES, SEA

FIGURE 7 Stimulus for Study 4. Combinations of shelf
life, brand, and ingredient list-nutrition information were
counterbalanced.

Method

We recruited 200 participants from the United States or
Canada via Prolific and obtained 201 responses (57.70%
female; Mage:37.59, SD=13.07). All the participants
passed our attention check question and thus no one was
excluded.

All participants were presented with two energy bars
with different shelf lives: one with a 24-month shelf life
and the other with a 6-month shelf life. A posttest, re-
ported in Appendix G1 in the Supporting Information,
revealed that the 24-month shelf life was judged less re-
alistic, although it is not uncommon in the marketplace,
and this difference in realism is unlikely to explain our
pattern of results. In the energy bar category, shelf life
typically clusters around 12 months for most top-selling
products (e.g., Nature Valley, Quest, Probar, and Kate's
Real Food), with substantial variation across brands,
ranging from 6 months (e.g., certain varieties of Clif Bar
and RXBAR) to 20-24 months (e.g., Readybar, That's It,
Nature's Juice Bar, and KIND).

Participants were randomly assigned to a “nature
positioning” or “science positioning” condition. In
the nature positioning condition, participants viewed
two energy bars, “High Nature” energy bar and “Go
Natural” energy bar, described as designed by well-
ness nutritionists to provide the best of nature for an
active lifestyle. In the science positioning condition,
two energy bars, “High Science” energy bar and “Go
Science” energy bar, were described as designed by
performance nutritionists to offer the best of science
for an active lifestyle (see Figure 9). Combinations
of brands and shelf lives were counterbalanced.
We collapsed data from different counterbalance
conditions.

Participants indicated how likely they were to pur-
chase each bar and rated the perceived healthiness
and tastiness of each bar on 7-point scales (1=very
unlikely/very unhealthy/not tasty at all, 7=very likely/
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FIGURE 8 Purchase intentions by condition (Study 4).
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Energy Bars designed by wellness nutritionists:
for an active lifestyle.

m High Nature Energy Bar

Shelf Life: 24 months*

- Flavor: Blueberry *High Nature Energy Bar gives you the best of nature’s
. 40g benefits within 24 months of manufacturing date.
Go Natural Energy Bar
eyt )
Shelf Life: 6 months*
* Go Natural Energy Bar gives you the best of nature’s
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s benefits within 6 months of manufacturing date.

Energy Bars designed by performance nutritionists:

i for an active lifestyle.

m High Science Energy Bar
Shelf Life: 24 months*

« Flavor: Blueberry *High Science Energy Bar gives you the best of nutrition
. d0g science’s benefits within 24 months of manufacturing date.

Go Science Energy Bar
u Shelf Life: 6 months*
+ Flavor: Blueberry * Go Science Energy Bar gives you the best of nutrition
- 40g science's benefits within 6 months of manufacturing date.

FIGURE 9 Stimuli for Study 5. Combinations of brand and shelf life are counterbalanced.

very healthy/very tasty). They also rated the perceived
effectiveness of the bars in providing energy (1=very
ineffective, 7=very effective). As a manipulation check,
we measured participants' perceptions of product natu-
ralness (1=not natural at all, 7=very natural). We asked
participants to write down the type of product they eval-
uated in the study as an attention check and collected
information about gender and age.

Results
Manipulation check

A 2(product positioning) x 2(shelf life) mixed ANOVA
showed a significant main effect of product positioning
(F(1,199)=8.54, p=0.004, > =0.04) and a significant main
effect of shelf life (F(1,195):105.28, 2<0.001, 11]23 =0.35)
on perceptions of naturalness. The results showed that
energy bars with a nature (vs. science) positioning were
perceived as more natural, suggesting the success of our
product positioning manipulation. Additionally, energy
bars with a short shelf life were perceived as more natural
than those with a long shelf life. The interaction between
shelf life and product positioning was non-significant
(F(1,199)=2.70, p=0.10).

Purchase intentions

A 2(product positioning) x 2(shelf life) mixed ANOVA
with purchase intentions as the dependent vari-
able revealed no significant main effect of shelf life
(F(1,199) <1, p=0.50), and no significant main effect
of product positioning (£(1,199)<1, p=0.91). More im-
portantly, a significant interaction between shelf life
and product positioning was revealed (F(1,199)=6.03,
p=0.015, nf) =0.03). Participants reported higher pur-
chase intentions for the energy bar with a long shelf
life (M=4.57, SD=1.88) than the one with a short shelf
life (M=4.27, SD=1.50, #(99)=1.18, p=0.24) when the
products are positioned as formulated based on sci-
ence. However, when the products are positioned as
natural, participants indicated significantly higher
purchase intentions for the energy bar with a short
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FIGURE 10 The effect of product positioning and shelf life on
purchase intention (Study 5).

shelf life (M=4.66, SD=1.39) than the one with a long
shelf life (M=4.14, SD=1.79, 1(100)=2.39, p=0.019).
The results are shown in Figure 10.

Results for product attribute perceptions are reported
in Appendix G2 in the Supporting Information and in
the General Discussion.

Discussion

In Study 5, we further replicated the effect of naturalness
salience on consumers' preference for shorter shelf-life
products (H2a) in a managerially relevant context, where
naturalness is salient via product positioning.

STUDY 6A

In Study 4, we showed that naturalness (and healthiness)
salience increases consumers' preference for shorter shelf
life even when providing objective information suggesting
equivalent naturalness and healthiness across shelf lives,
offering preliminary evidence that consumers rely on an
intuition that may not be accurate. In Study 6A, we exam-
ine whether naturalness salience still increases preference
for shorter shelf life, even when the longer shelf life can
objectively be attributed to better packaging, rather than
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transformation of the food (e.g., additives). This study is
pre-registered: https://aspredicted.org/ir638z.pdf.

Method

Pretest 1 — No difference in naturalness
perceptions across packaging types

We aimed to test our hypothesis with jars of mayon-
naise that differed in shelf life. As mentioned above,
we aimed to show that when naturalness is a salient
criterion of choice, consumers should prefer the may-
onnaise with a shorter shelf life, even when the longer
shelf life can objectively be attributed to improved
packaging, due to an overgeneralization of the intui-
tion that short shelf-life signals greater naturalness. A
possible alternative explanation is that this improved
packaging itself negatively impacts naturalness per-
ceptions. We ran a first pretest (detailed in Appendix
H1 in the Supporting Information) in which 100 online
participants repeatedly evaluated the naturalness of
two mayonnaises in either regular or improved pack-
aging (same stimuli as in the main study), but with-
out shelf-life information (unlike in the main study).
Packaging type did not impact the perceived natural-
ness of the mayonnaise (p=0.21).

Pretest 2 — Attribution of longer shelf life to
packaging vs. food

In a second pretest (detailed in Appendix H2 in the
Supporting Information), 200 participants were exposed
to the mayonnaise with a short shelf life in regular pack-
aging and the mayonnaise with a long shelf life in either
the same regular packaging (control condition) or in the
improved packaging (improved packaging condition;
same stimuli and design as in the main study). We asked
participants to indicate the extent to which they thought
“Packaging/Jar” or “Ingredients in the Mayonnaise”
explained the difference in the “best before” dates be-
tween the two products. Paired-sample ¢-tests comparing
the two reasons within each package condition showed
that participants perceived the difference in “best be-
fore” dates as more attributable to “Packaging/Jar” than
to “Ingredients in the Mayonnaise” in the improved
package condition (p<0.001), but the opposite pattern
emerged in the regular package condition (p<0.001).

Main study

Although the preregistration indicated a target sample
of 300-400 participants from a university student pool
in Canada, we only obtained 277 complete responses
(see discussion for well-powered replications). Following

the pre-registered plan, we removed 11 participants who
failed the attention check, resulting in 266 participants
(62.40% female; M, =19.88, SD=1.51). The study em-
ployed a 2 (attribute salience: naturalness vs. control) x 2
(package: improved packaging for long shelf-life product
vs. control) between-subjects design.

Participants were instructed to imagine going on
a picnic with a friend and wanting to purchase a jar
of mayonnaise to make sandwiches for that friend. In
the naturalness condition, the friend was described as
“nature-conscious and cares a lot about eating natural
foods”, whereas no such information was provided in the
control condition.

Subsequently, participants were presented with two jars
of mayonnaise (Nomi and Belo). One jar was described as
having a best-before period of 9months and the other a
best-before period of Smonths. We chose these shelf lives
based on a pretest (N=100) asking participants to iden-
tify “short yet realistic” and “long yet realistic” shelf lives
for mayonnaise. The brand names were counterbalanced
across products. As shown in Figure 11, in the improved
packaging condition, the longer shelf-life mayonnaise was
presented in a jar with a rubber seal and a sticker explicitly
highlighting it with the claim “NEW High Performance
Rubber Seal,” whereas the shorter shelf-life mayonnaise
was presented in a jar with a regular lid. In the control
condition, both products were presented in jars with regu-
lar lids (same stimuli as in the pretests).

Purchase intentions were measured using the same
question as in Study 2. Perceptions of naturalness
(x¢=0.88), environmental friendliness («¢=0.81), health-
iness (r=0.57, p<0.001), tastiness (r=0.56, p<0.001),
economic value (r=0.51, p<0.001), and overall product
quality (r=0.61, p<0.001) were measured in the same way
as in Study 4. All attribute items were presented in ran-
dom order within the same question.

As in previous studies, we measured perceived per-
ishability (r=0.68, p<0.001) as a manipulation check of
shelf life. Participants also completed an attention check
by writing down the product they evaluated and pro-
vided their gender and age.

Results

Manipulation check

Perceptions of perishability significantly exceeded the
midpoint 4 (M=5.02, SD=1.92, #(265)=8.70, p<0.001,
Cohen's d=0.53), indicating that participants perceived
products with a shorter shelf life as more perishable.

Purchase intentions

A two-way ANOVA with attribute salience and package
innovation as the independent variables, and purchase
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FIGURE 11

intentions as the dependent variable revealed a signifi-
cant main effect of attribute salience (F(1, 262)=24.94,
p<0.001, ;112) =0.09), and a significant main effect of pack-
age innovation (F(1, 262)=16.71, p<0.001, ;112) =0.00).
Importantly, the interaction between attribute sali-
ence and package innovation was not significant (£(1,
262)=1.50, p=0.22, né =0.01). Follow-up contrast analy-
ses further indicated that, in the control condition, the
importance of naturalness significantly increased partic-
ipants' preference for the product with a shorter shelf life
(M=5.36,SD=1.45) compared with the control condition
(M=3.94, SD=1.89; F(1, 262)=19.37, p<0.001, ;1123 =0.07).
Notably, this effect remained significant even when the
longer shelf-life product was presented in an improved
packaging (M, .,=4.15, SD=2.09 vs. M_ . =328,
SD=2.00; F(1, 262)=17.09, p=0.008, ;1]23 =0.03). The results
are depicted in Figure 12.

Results for product attribute perceptions are reported
in Appendix H3 in the Supporting Information.

Discussion

Study 6A found that naturalness salience increases pref-
erence for a shorter shelf life, whether the long shelf life
is attributed to packaging or to the product itself (H3a).
This finding critically relies on the non-significant inter-
action effect between packaging and naturalness sali-
ence. As hypothesizing a null effect creates a considerable
risk of type II error, we present two online replication
studies in Appendix I in the Supporting Information: an
exact replication with identical stimuli (N=600) and a

Stimuli for Study 6A. Combinations of shelf life and brand were counterbalanced.

conceptual replication using different stimuli (N=600).
We replicated the non-significant interaction effect be-
tween packaging and naturalness salience across both of
these high-power replications.

STUDY 6B

Building on the findings of Study 6A, Study 6B aims
to provide evidence that shelf-life information is pro-
cessed heuristically. Prior research suggests that con-
sumers tend to engage in more analytic (less heuristic)
information processing when elaboration is increased
(Alter et al., 2007; Chaiken, 1980; Hamilton et al., 2007).
Increased elaboration should thus reduce consumers'
tendency to overgeneralize the intuition that shorter
shelf life signals higher naturalness, in the context where
differences in shelf life can objectively be attributed to
packaging and not to the food itself. Accordingly, we ex-
pect that the effect of naturalness salience on preference
for shorter shelf life will be attenuated when prompting
participants to elaborate on the reason for differences
in shelf lives. This study is pre-registered: https://aspre
dicted.org/eq72mgq.pdf.

Method

Although the preregistration specified a target sample
of 600 US or Canadian participants from Prolific, we
obtained 608 complete responses. As pre-registered, 11
participants who failed the attention check were removed
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FIGURE 12 The effect of attribute importance and package innovation on purchase intentions (Study 6A).

from analyses, resulting in 597 participants (56.10% fe-
male; Mage:41.27, SD=14.34). The study employed a 2
(attribute salience: naturalness vs. control) x2 (elabora-
tion on differences in shelf life: before choice vs. after
choice) between-subjects design.

Attribute importance was manipulated using the same
method as in Study 6A. Participants then evaluated two
jars of mayonnaise (Nomi and Belo), as in the “improved
packaging condition” in Study 6A. Specifically, the lon-
ger shelf-life mayonnaise was always presented in a jar
with a rubber seal and a sticker highlighting this feature
with the claim “NEW High Performance Rubber Seal,”
whereas the shorter shelf-life mayonnaise was presented
in a jar with a regular lid. Brand names were counter-
balanced across products. Next, to manipulate elabora-
tion, half of the participants were asked an open-ended
question, “According to you, what can explain the differ-
ence in “best before” periods across the two products?”
prior to indicating purchase intentions on the same scale
as in Study 6A. The other half of the participants were
asked the same question after indicating purchase inten-
tions. Perceptions of naturalness (¢=0.91), environmen-
tal friendliness (@=0.93), healthiness (r=0.73, p<0.001),
tastiness (r=0.76, p<0.001), economic value (r=0.55,
p<0.001), overall product quality (r=0.70, p<0.001), and
perceived perishability (r=0.75, p<0.001) were measured
as in Study 6A. Participants also completed an attention
check by writing down the product they evaluated and
provided their gender and age.

Results
Manipulation check

Perceptions of perishability significantly exceeded the
midpoint 4 (M=4.88, SD=1.98, #596)=10.80, p<0.001,
Cohen's d=0.44), indicating that participants perceived
products with a shorter shelf life as more perishable.

Elaboration manipulation

When the elaboration question was asked before pur-
chase intentions, 59.5% of participants (179 out of 301)
spontaneously mentioned packaging as the reason for
differences in shelf life. Note that this proportion was
marginally significantly lower when the question was
asked after purchase intentions (52.40%; 155 out of 296;
p=0.08).

Purchase intentions

A two-way ANOVA with attribute salience, elaboration
order, and their interaction as the independent variables,
and purchase intentions as the dependent variable re-
vealed a significant main effect of attribute salience (F(1,
593)=33.26, p<0.001, ;1]23 =0.05), and a significant inter-
action with elaboration order (F(1, 593)=4.32, p=0.038,
n*=0.01). The main effect of elaboration order was non-
significant (F<1). Follow-up contrast analyses indicated
that when elaboration occurred after purchase inten-
tions, naturalness salience significantly increased par-
ticipants' preference for the product with a shorter shelf
life (M=3.95, SD=2.13) compared with the control con-
dition (M=2.61, SD=1.95; F(1, 593)=30.51, p<0.001, né
=0.05). When elaboration occurred before purchase in-
tentions, this effect was weaker, although still significant
(M =3-56,SD=2.11vs. M =293, SD=2.19; F(1,
593)=6.88, p=0.009, ’7%, =0.01). Results for attribute per-
ceptions are reported in Appendix J in the Supporting
Information.

Discussion
In line with H3b, Study 6B showed that the effect of

naturalness salience (vs. control) on preference for food
with a shorter shelf life was weaker when participants
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elaborated on the reason for differences in shelf life prior
to indicating purchase intentions, in a context where such
differences could objectively be attributed to packaging.
Together, the findings of Studies 6A and 6B support the
propositions that consumers overgeneralize the intuition
that a shorter shelf life indicates higher naturalness even
in contexts where it may not be accurate, and that shelf-
life information is processed heuristically.

GENERAL DISCUSSION

Across seven studies (and four additional studies re-
ported in the appendix) covering diverse food categories
including potato chips, cookies, sauces, energy bars, and
mayonnaise, we consistently demonstrate that products
with a shorter shelf life are perceived as significantly
more natural and healthier, yet less environmentally
friendly and more wasteful (Hla-d, Study 1), given that
waste is perceived as the most central dimension of envi-
ronmental friendliness (Pilot Study). Further, increasing
the salience of natural and healthy attributes increased
preference for foods with a shorter shelf life (H2a, b;
Studies 2-6B), while increasing the salience of waste re-
duction and environmental friendliness increased pref-
erence for foods with a longer shelf life (H2c, d; Studies
2 and 3).

We proposed that consumers overgeneralize the in-
tuition that short shelf life indicates greater healthiness
and naturalness, even in contexts where this intuition
may not objectively be true. Specifically, we found that
the effect of naturalness and healthiness salience in-
creased preference for products with a shorter shelf life,
even when objective information about naturalness and
healthiness (via nutrition facts and ingredients) was
kept constant across shelf lives (Study 4). Naturalness
salience also increased preference for products with a
shorter shelf life, even when the longer shelf life could
objectively be attributed to packaging rather than to the
food itself (H3a; Study 6A). However, encouraging ana-
lytical, rather than heuristic information processing, via
prompting participants to elaborate on the reasons for
differences in shelf life, weakened the effect of natural-
ness salience on preference for food with a shorter shelf
life (H3b, Study 6B).

Additional findings on food attributes

Analyses of perceived healthiness, naturalness, and
environmental friendliness (see Appendix K in the
Supporting Information forasummary table of all results,
and Appendices D-J in the Supporting Information for
detailed results) unveiled additional exploratory findings.
While we demonstrate that environmental friendliness is
a multidimensional construct encompassing both waste
reduction (primarily) and naturalness, our analyses

of focal attributes also suggest that perceptions of
environmental friendliness are dynamically constructed
based on whichever dimension is most salient at the
time of judgment. Specifically, when the broader
concept of environmental friendliness is made salient,
consumers perceive products with a longer shelf life as
more environmentally friendly (Study 3), consistent
with the view that waste reduction is the more central
dimension. However, when naturalness is rendered
salient, consumers instead associate shorter shelf life
with greater environmental friendliness (Studies 2 and
3). These findings suggest that longer shelf life can signal
environmental friendliness through reduced waste,
whereas shorter shelf life can signal environmental
friendliness through perceived naturalness—two
mechanisms that operate in opposite directions.

Beyond these focal attributes, we also explored infer-
ences about taste, economic value (i.e., the potential for
reduced monetary waste), quality, and energy provision
across products with different shelf lives in multiple stud-
ies. Tastiness was measured in six studies; three studies
found a null effect of shelf life, one study found that the
product with shorter (vs. longer) shelf life was perceived
as tastier, two studies found the opposite. Overall qual-
ity was measured in three studies; two studies found that
the product with a longer (vs. shorter) shelf life was per-
ceived as higher in quality, and yet another found oppo-
site results. These mixed results suggest that consumers
do not consistently use shelf-life information for quality
or tastiness inferences. Likewise, energy provision was
measured in one study: shorter shelf lives were perceived
as more likely to provide energy, somewhat in line with
healthiness and naturalness inferences. Economic value
was measured in three studies, two of which found rather
strong evidence that the product with a longer shelf life
offered more economic value.

Theoretical contributions

Our research contributes to the literature on shelf life
as a driver of food choices and extends the literature
on perceived naturalness and healthiness. Consumers
rely on intuitive judgments and observable cues to infer
these attributes (e.g., Chandon & Wansink, 2007; Scekic
& Krishna, 2021). Our results show that shelf-life infor-
mation, a readily available cue, shapes perceptions of
naturalness and healthiness. We also demonstrate that
consumers over-rely on such intuition and tend to pro-
cess shelf-life information heuristically. Specifically, nat-
uralness or healthiness salience increases preference for
products with a short (vs. long) shelf life even when the
positive association between short shelf life and natural-
ness/healthiness is not objectively true.

In addition, we deepen the understanding of the rela-
tionship between perceived naturalness and environmen-
tal friendliness. Although prior research suggests that
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these constructs are positively correlated (Hartmann
et al., 2022), our findings show that they can diverge
depending on the evaluative context. Specifically, prod-
ucts with a longer shelf life are viewed as more environ-
mentally friendly, but less natural. Additionally, our
exploratory findings suggest that while perceptions of
naturalness remain independent of context, perceptions
of environmental friendliness (a multidimensional con-
struct) are largely influenced by the salience of waste ver-
sus naturalness, leading consumers to perceive shorter
versus longer shelf lives as more or less environmentally
friendly depending on which attribute (waste or natural-
ness) is more salient.

Limitations and future research

First, all of our studies used fictitious or fairly unfamiliar
brands, so whether the effect would replicate with highly
familiar brands remains an open question. Indeed, con-
sumers may rely more on shelf-life information when
evaluating unfamiliar brands than when evaluating well-
known ones. Product storage context may also moderate
the effect; for example, consumers may pay more atten-
tion to “best before” dates on refrigerated items than
on shelf-stable products. Likewise, consumers may rely
more on shelf-life information for fresh, unprocessed
foods than for highly processed foods. More broadly, fu-
ture research could examine the shelf-life effects in real-
world environments, where shelf-life cues may be less
salient or less likely to be processed.

Second, while our findings suggest that shelf life influ-
ences perceived environmental friendliness through two
competing mechanisms—via waste and via perceived
naturalness—we did not test these pathways via confir-
matory studies and pre-registered hypotheses. Future
research could investigate when each mechanism is more
likely to prevail. We suggest that waste reduction may
serve as the default basis for environmental inferences
given its prominence in sustainability discourse, such
that it dominates under conditions of low elaboration or
when no specific cues draw attention to product com-
position. Naturalness, by contrast, may be more likely
to drive environmental inferences when product-related
cues (e.g., ingredient lists, “free-from” claims, or organic
labels) render the natural/artificial distinction salient.

Third, another limitation concerns potential demand
effects in studies that manipulate attribute salience. It is
indeed possible that participants' choices partly reflect
awareness of the study's purpose. However, our varied
manipulations limit this concern: In Study 3, attribute
salience was manipulated through question order, a sub-
tle method unlikely to trigger hypothesis awareness, and
in Study 5, attribute salience was manipulated through
product positioning, which consumers routinely encoun-
ter in everyday contexts.

Practical implications

As consumers increasingly seek products that are natu-
ral and environmentally friendly, marketers often em-
phasize these attributes in their communications. Our
findings suggest, however, that emphasizing the two
attributes may lead consumers to prefer products with
different shelf lives: making naturalness (environmental
friendliness) salient increases preference for products
with a short (long) shelf life. Since shelf-life information
is present on nearly all food products, marketers should
consider how it interacts with claims about naturalness
and environmental friendliness.

Importantly, the intuition that shorter shelf life sig-
nals naturalness can be accurate in some contexts but
misleading in others. Although less processed or min-
imally preserved foods often have shorter shelf lives,
technological advances, packaging innovations, and
supply-chain practices can extend shelf life without com-
promising naturalness. In such contexts, consumers who
rely on this intuition may make choices that do not fully
align with actual product characteristics, and managers
should strive to communicate that food naturalness is
preserved despite shelf-life extension.

Food waste has become a global issue garnering sig-
nificant attention from researchers and policymakers
(e.g., van Lin et al., 2023). Our findings suggest that con-
sumers' preference for natural products may contribute
to food waste, as consumers tend to favor items with a
shorter shelf life. Such preferences may increase the like-
lihood of disposal before consumption. Overall, one-
third of all food produced globally—approximately 1.3
billion tons—is lost or wasted. Such waste also squan-
ders substantial resources (e.g., water, land, fuel, and
energy) and contributes to economic and environmental
strain. As such, public campaigns designed to promote
waste reduction could emphasize the benefit of favoring
products with extended shelf lives, and encourage con-
sumers to scrutinize the source of shelf-life extension, in
particular when it does not affect product naturalness
(e.g., via improved packaging).
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