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1. Introduction

Food waste — disposal of food by retailers
or consumers (FAO 2019) - is a significant
global issue, with up to 1.05 billion tons wasted
annually (United Nations Environment Pro-
gramme 2024). This waste has ecological con-
sequences, including emissions and methane
release (Bernstad Saraiva Schott and Anders-
son 2015; Garnett 2011), as well as economic
consequences for the food industry, such as
financial losses or damage to reputational im-
age (Aschemann-Witzel et al. 2020a; Theotokis
et al. 2012).

Research identifies suboptimal food as key
driver of food waste at the point of sale (Asche-
mann-Witzel et al. 2015; De Hooge et al. 2017).
Suboptimal food is defined as food which
differs from optimal standards (Aschemann-
Witzel etal. 2015; Aschemann-Witzel et al.
2017a) in appearance (e.g., shape, size, or
color, e. g., Loebnitz and Grunert 2015), date
labeling (e. g., close to or past the expiration
date, Chung et al. 2025), or packaging (e. g.,
a dented can, White et al. 2016). Although it
is usually edible and safe (Aschemann-Witzel
et al. 2015; Aschemann-Witzel et al. 2018; De
Hooge et al. 2017), consumers often perceive it
as less healthy, less tasty, and riskier (Castagna
et al. 2021; Pfeiffer et al. 2021), which reduces
purchase intentions (Cooremans and Geuens
2019) and thus contributes to food waste at the
point of sale.

Retailers can play a pivotal role in preventing
food waste by selling and marketing subopti-
mal food. Prior research shows that retailers’
marketing actions for suboptimal food can mit-
igate negative effects on consumer decision
making (e. g., Aschemann-Witzel et al. 2019;
Grewal et al. 2019), thereby promoting more
sustainable consumer behavior at the point of
sale (e. g., Mookerjee et al. 2021; van Giesen
and De Hooge 2019). Yet, while selling sub-
optimal food can help retailers reduce food
waste, it simultaneously poses the risk of nega-
tive outcomes for retailers. For example, prior
research reveals that consumers may transfer
negative perceptions of suboptimal food to the

retailer. As, selling and marketing suboptimal
food may affect consumers’ perceptions of re-
tailers’ competence (Pfeiffer et al. 2021) and
image (Theotokis et al. 2012), with negative
effects for the customer-retailer relationship
(Tang etal. 2022). Thus, it remains unclear
under which conditions retailers benefit from
selling suboptimal food. However, understand-
ing these conditions is important to encourage
retailers to enhance their efforts to reduce food
waste.

Existing research already provides important
insights into the consequences of selling subop-
timal food. However, these insights are mainly
fragmented across consumer, sustainability,
and marketing perspectives, without being
systematically organized from a retailer-cen-
tered perspective. Existing reviews have made
important contributions but remain limited
in this regard. For example, Hartmann et al.
(2021) primarily focus on consumer-related
barriers and acceptance of suboptimal food,
while Varese et al. (2023) adopt a broader sus-
tainability-oriented perspective on strategies
to reduce food waste in general. To address
this gap, this paper conducts a systematic lit-
erature review that adopts a retailer-centered
approach, emphasizing consequences of sell-
ing suboptimal food for retailers, providing an
overview of different retail marketing actions
for suboptimal food, and understanding the
role of situational and consumer characteris-
tics in selling suboptimal food.

This review advances retail and service re-
search in several ways. First, it provides a
systematic literature review from a retailer-
centered perspective, integrating evidence
from consumer, sustainability, and market-
ing literature. In doing so, it highlights the
trade-offs retailers face when marketing subop-
timal food. Second, it emphasizes the interplay
between retailers’ marketing actions and con-
textual conditions, showing how situational
and consumer characteristics shape outcomes
of suboptimal food in retail settings. Third, it
derives a structured research agenda outlin-
ing key avenues for future research on retail
marketing for suboptimal food. Fourth, the
review identifies opportunities to view subopti-
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Records identified from
citation screening
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Fig. 1 Data collection process

mal food marketing from a service perspective,
where complementary in-store services can
enhance consumers’ perceived value of subop-
timal food and its outcomes.

The paper is structured as follows: First, the
methodology of the systematic literature re-
view is explained, followed by a descriptive
analysis of the selected studies. Next, an in-
tegrative analysis of the findings is presented.
Finally, future research approaches and po-
tential research questions as well as practical
implications for retailers are derived.

2. Methodology of the Systematic
Literature Review

To examine the effects of suboptimal food on
consumers’ perceptions and outcomes at the
retail level, and the role of retailers’ marketing
actions as well situational and consumer char-
acteristics in shaping these effects, a systematic
literature review was conducted following the
approach of Tranfield et al. (2003). Systematic
literature reviews are a rigorous methodology
for identifying, evaluating, and interpreting
research in a transparent and structured man-
ner (Hulland and Houston 2020; Palmatier
et al. 2018; Tranfield et al. 2003). The review
process involves three main steps: identifica-
tion, screening and inclusion, and synthesis of

relevant articles. Figure 1 illustrates the data
collection process.

For the identification of relevant articles,
the SCOPUS database was used. The search
was conducted using the keywords “Ugly
Food”, “Suboptimal Food”, “Imperfect Food”,
“Unattractive Food” and “Expiration Date” in
article titles, abstracts, and keywords, with-
out time restrictions, resulting in 3804 initial
records.

Several inclusion and exclusion criteria were
used to guide the screening process (Tab. 1).
First, articles were screened with regard to
the study type. Only English-language, peer-
reviewed empirical articles employing qualita-
tive, quantitative or mixed-methods research
designs were considered. Conceptual or prac-
titioner articles, books, book chapters, dis-
sertations, and conference proceedings were
excluded. In addition, only journals ranked
~A+9 ,A“ or ,B“ in the ranking of the German
Academic Association for Business Research
(VHB) were included. Second, the study con-
text was considered when screening articles.
The review focused on the retail stage of the
food supply chain (e. g., supermarkets, grocery
stores, farmers’ markets). Third, in terms of
suboptimal food type, articles were included if
they examined suboptimal food as defined in
this review (i. e., suboptimal due to appearance,
date labeling or packing damage). Finally, only
articles addressing retailer-controlled market-
ing actions (e. g., pricing, promotion and prod-
uct presentation) were included, while articles
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focusing on political or regulatory actions were
excluded.

Titles and abstracts were first screened for eligi-
bility, followed by full-text screening. After re-
moving duplications and ineligible articles, 51
articles remained. A subsequent citation search
identified 14 additional articles, resulting in a
final sample of 65 articles.

To synthesize the findings, the customer experi-
ence model adapted from Verhoef et al. (2009)
and Grewal et al. (2009) served as the theoret-
ical foundation (Figure 2). Originating from
the retail and service literature, this framework
explains the creation of the retail customer
experience. According to the model, consumer
perceptions mediate the effects of retailer-con-
trolled factors on retailer-relevant outcomes.
For the purpose of this review, the framework
is transferred to the context of selling subopti-
mal food, which represents a specific aspect of
the retail customer experience. The framework
is particularly suitable because research on
suboptimal food is highly fragmented across
disciplines and explanatory perspectives. By
integrating retailers’ marketing actions, con-
textual influences, consumer perceptions, and
retail outcomes, the framework provides a
structured and retailer-centered approach ex-
amining what retailers can do to effectively pro-

Tab. 1 Inclusion and exclusion criteria

mote suboptimal food. In this context, retailer-
controlled factors refer to retailers’ marketing
actions for suboptimal food, while retailer-
uncontrolled factors include consumer and
situational characteristics. Following this ap-
proach, the reviewed literature is organized
into three main topics:

«  Topic A: Consequences of selling subopti-
mal food on consumer perceptions and re-
tail outcomes

«  Topic B: Effectiveness of retailers’ market-
ing actions for suboptimal food

«  Topic C: Situational and consumer charac-
teristics shaping the effectiveness of retail-
ers’ marketing actions

3. Findings from the Systematic
Literature Review

The following section presents the results.
First, a descriptive analysis of the reviewed
articles is provided, followed by an integrative
synthesis of prior research findings along the
identified research topics.

Criterion Included Excluded
Study Type « Peer-reviewed; VHB-Ranking at least B « Not peer-reviewed; VHB-Ranking
+ Published lower than B
- Empirical study, employing a qualitative, « Not published
quantitative or mixed-methods design « Conceptual articles, practitioner ar-
ticles, books, book chapters, disser-
tations, conference proceedings
Study Context « Food supply chain: retail « Food supply chain: production, pro-
« Retail: Supermarkets, grocery stores, farmers’  cessing, distribution, consumption
markets
Suboptimal Food « Suboptimal food sold at the retail level (e. g., « Food loss and waste in produc-
Type suboptimality due to appearance, date label- tion, processing, distribution or con-
ing or packaging damage) sumption
Marketing « Retailer-controlled marketing actions to pro- « Political or regulatory actions (e. g.,
Relevance mote suboptimal food (e. g., price, promotion, food policy interventions, public

presentation)

awareness campaigns)
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3.1. Descriptive Analysis of Selected
Articles

The literature shows a growing academic inter-
est in suboptimal food, with an annual growth
rate of 8.38%, from 2005 to 2025. Most arti-
cles (62%) were published between 2020 and
2025 (Figure 3), highlighting the increasing
relevance of the topic.

Most articles are published in food- or retail-
ing-focused journals, with numerous articles
in the journals “Food Quality and Preferences”,
“British Food Journal” and “Journal of Retail-
ing and Consumer Services” (Tab. 2).

In terms of methodology (Tab. 3), quantitative
approaches dominate, especially surveys and
laboratory experiments.

Regarding the type of suboptimality (App.
A), most articles (76%) focus on appearance-
related suboptimality, such as deviations in
shape, size or color. Suboptimality related to
expiration dates is addressed in 37% of articles,
whereas damaged packaging is considered in
only 17% of the articles.

3.2. Integrative Analysis

This section summarizes the findings of the
systematic analysis. Results are organized ac-
cording to three main topics: (A) consequences
of selling suboptimal food on consumer per-
ceptions and retail outcomes, (B) effectiveness
of retailers’ marketing actions for subopti-
mal food, and (C) situational and consumer
characteristics shaping the effectiveness of re-
tailers’ marketing actions. Figure 4 provides
an overview of the findings, offering a com-
prehensive summary of existing knowledge on
selling suboptimal food in retail. The full list
of articles included in the analysis is shown in
App. A.

3.2.1 Consequences of Selling Suboptimal Food on
Consumer Perceptions and Retail Outcomes
Consumer Perceptions of Selling Suboptimal Food

The reviewed articles indicate that selling sub-
optimal food shapes consumer responses in

ways that are highly relevant for retailers, par-
ticularly through effects on (1) product per-
ceptions, (2) interpersonal perceptions, and
(3) retailer perceptions. Most articles focus on
consumers’ product perceptions, while fewer
examine interpersonal or retailer perceptions.

Tab. 2 Publications per journal

Number of
Studies

Name of Journal

Food Quality and Preferences 19
British Food Journal 12

Journal of Retailing and 9
Consumer Services

Psychology & Marketing
Appetite

Journal of Marketing

Journal of Business Research
Journal of Cleaner Production
Journal of Consumer Behaviour
Journal of Business Ethics
Journal of Marketing Research

o= N DD DD W W W

Journal of Public Policy &
Marketing

Journal of Retailing

—

Journal of the Academy of
Marketing Science

Marketing Science 1
Resources Conservation and 1
Recycling

Journal of the Association for 1
Consumer Research

Tabh. 3 Type of research

Number of
Studies

Type of Research

Quantitative Research 103
Surveys 99
Laboratory experiments 11
Field experiments 2
Secondary data

Qualitative Research 3
In-depth interviews 2
Focus group discussions
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Topic B: Topic C: Topic A:
Effectiveness of Situational and consumer Consequences of selling suboptimal food on
retailers’ marketing actions characteristics shaping the consumer perceptions and retail outcomes.
for suboptimal food. effectiveness of

retailers’ marketing actions.
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Situational Characteristics

Product Characteristics
(Type of Suboptimality, Degree of Suboptimality, Level of Processing, Sustainability of the Product)

Retail Characteristics
(Type of Retailer)

Retailers’ Marketing Actions for Suboptimal Food

Pricing Retail Outcomes
(Types of Discount, Level of Discount, Consumer Perceptions of Selling Suboptimal Food of Selling Suboptimal Food
Presentation of Discount)
Product Perceptions Product-Related Outcomes
Communication (e.g., Taste, Health, Quality,...) (Choice Likelihood, Purchase
(Individual Benefits, Social Benefits, Intention, Willingness to Pay)
Product Benefits, Message Framing, _ Interpersonal Perceptions »
Source of Communication) (e.g., Self-Perception, Ascription to Other Buyers, ...)

Anthropomorphism Retailer Perceptions Retailer-Related Qutcomes

(Human Features, Human Actions, (e.g., Sellers’ Competence, Brand Image,...) (Patronage Intention,...

Human Emotions)

In-Store Services
(Product Sampling, Shelf Presentation,
Product Bundling)

Stable Characteristics
(Demographic Characteristics, Attitudes and Traits, Knowledge and Experience)

State-Based Characteristics
(Demand for a Product, Cognitive Load, Times of Purchase)

Consumer Characteristics

Fig. 4 Overview of research findings on selling suboptimal food in retail
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Suboptimality generally leads to less favorable
product perceptions (Lombart et al. 2019; Spiel-
mann et al. 2023). Reasons for this include less
positive affective reactions (Cooremans and
Geuens 2019; Spielmann et al. 2023) and neg-
ative inferences about product taste, health
and quality (Cooremans and Geuens 2019; Pai
et al. 2024; Pfeiffer et al. 2021). Compared to
optimal food, suboptimal food is perceived less
tasty (Cooremans and Geuens 2019; Pfeiffer
et al. 2021), less healthy (Pfeiffer et al. 2021),
riskier (Castagna etal. 2021; Loebnitz and
Grunert 2015) and of lower quality (Lombart
et al. 2019; Pfeiffer et al. 2021).

Some articles show that suboptimality also
influences interpersonal perceptions. Con-
sumers may experience more negative self-
perceptions when imaging consumption of
suboptimal food (Grewal et al. 2019). At the
same time, consumers also form judgments
about other buyers: individuals who purchase
suboptimal food are frequently attributed posi-
tive traits such as environmental responsibility
(Aschemann-Witzel et al. 2020b).

Evidence on retailer perceptions is limited and
mixed. Several articles report negative effects,
such as lower perceived competence when
retailers sell suboptimal food (Aschemann-
Witzel et al. 2020a; Pfeiffer et al. 2021). Other
findings suggest positive effects when subop-
timality signals human care in production or
when the food is perceived as tasty (Pfeiffer
et al. 2021; Suher et al. 2021).

Retail Outcomes of Selling Suboptimal Food

Driven by these perceptions, selling subop-
timal food also influences downstream con-
sequences relevant to retailers, such as (1)
product-related outcomes and (2) retailer-re-
lated outcomes. The reviewed articles mainly
examine product-related outcomes. Overall,
suboptimality tends to reduce choice likeli-
hood and purchase intention (Cooremans and
Geuens 2019; Grewal et al. 2019; Pai et al. 2024).
Findings on willingness to pay are less consis-
tent. Some articles report no significant effect
of appearance on willingness to pay (Pai et al.
2024), while other show lower willingness to

pay for suboptimal food (Grewal etal. 2019;
Tarabashkina et al. 2025). Retailer-related out-
comes of selling suboptimal food have been
less frequently investigated. However, the find-
ings from Tang et al. (2022) indicate that in
the context of suboptimal food, consumers’
perception of retailers’ concern for consumers
is particularly relevant, thus when consumers
perceive that retailers show little concern, their
patronage intention may decrease.

3.2.2 Effectiveness of Retailers’ Marketing Actions
for Suboptimal Food

Several studies have examined how retailers
can promote suboptimal food. In particular,
research has investigated the role of different
types of retail marketing actions, including (1)
pricing, (2) communication, (3) anthropomor-
phism and (4) in-store services, with a strong
focus on pricing and communication.

Pricing

Research has examined different types of dis-
count for suboptimal food, such as expira-
tion date-based pricing, where “[...] a retailer
charges different prices for the same perishable
products, according to their respective expira-
tion dates” (Theotokis et al. 2012, p. 72), and
multi-item promotion, where retailers “[...] of-
fer a product for free when buying one or mul-
tiple similar products [...]” (De Hooge 2025, p.
2).In general, articles show that consumers are
more likely to purchase suboptimal food when
it is offered at a discounted price (Aschemann-
Witzel 2018; De Hooge et al. 2017; Yuan et al.
2019). While the effectiveness of discounts is
undisputed, findings on the optimal level of dis-
count are mixed. Some articles show that high
discounts (i. e., 50%) enhance perceived value
and purchase intention (e. g., Chang and Su
2022), while others find no benefits of high dis-
counts (e. g., van Giesen and De Hooge 2019).
Evidence suggests that extensive discounts are
often unnecessary when combined with effec-
tive communication (Mookerjee etal. 2021;
van Giesen and De Hooge 2019). Moreover,
research highlights the role of the presentation
of discount (e. g., color, presentation format).
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For example, Helmert et al. (2017) point out
that the color of the price tag can influence
the effectiveness of price discounts for subop-
timal food, with red price tags attracting more
attention than green ones. Moreover, Chang
et al. (2024) demonstrate that the effective-
ness of discounts depends on the presentation
format (i. e., absolute vs. percentage). Hence,
suboptimal food with a high original price is
perceived more positive when the price dis-
count is presented in absolute amounts rather
than in percent (Chang et al. 2024).

Communication

Many articles investigate communication
strategies that reduce reliance on price dis-
counts. Research primarily examines messages
emphasizing individual, social or product bene-
fits of suboptimal food. Individual benefits can
be financial or psychological. Financial ben-
efit messages (e. g., “Reduced Item” or “Low
price, save more!”; Aschemann-Witzel et al.
2019, p. 4) show mixed results: some articles
report positive effects on perceived quality and
choice likelihood (Aschemann-Witzel et al.
2019; Helmert et al. 2017), while others find
no significant impact (Aschemann-Witzel et al.
2018; Aschemann-Witzel 2018). In contrast,
messages emphasizing psychological benefits
(i. e., “You are Fantastic! Pick Ugly Produce!”,
p-99) seem to increase purchase intentions
(Grewal et al. 2019).

Messages highlighting social benefits (e. g.,
“Don’t make me go to food waste!”; Asche-
mann-Witzel et al. 2019, p. 4) positively affect
product perceptions (Aschemann-Witzel et al.
2019), consumers’ choice likelihood and pur-
chase intention (Aschemann-Witzel et al. 2018;
van Giesen and De Hooge 2019).
Product-benefit messages highlight positive at-
tributes or address perceptual biases. Research
shows that a general indication of suboptimal-
ity (e. g., “ugly potatoes”, Mookerjee et al. 2021;
“Approaching the Expiration Date”, Tang et al.
2022) positively affects product and retailer
perceptions as well as product-related (e. g.,
purchase decisions) and retailer-related out-
comes (e. g., patronage intention) (Mookerjee

et al. 2021; Tang et al. 2022). Furthermore, re-
search shows that messages which emphasize
taste (e. g., Symmank et al. 2018), naturalness
(e. g., van Giesen and De Hooge 2019) or origin
(e. g., Tang et al. 2025) also enhance perceived
quality, safety and purchase intention (Asche-
mann-Witzel etal. 2019; Hoang et al. 2025;
Tang etal. 2025; van Giesen and De Hooge
2019). Moreover, Choi et al. (2022) show that
communication focusing on hedonic benefits
(e.g., taste) rather than utilitarian benefits
(e. g., low calories) appears more effective.
Evidence further shows that message framing
also affects consumer responses. Outcome-
based framing (e. g., loss vs. gain) may influ-
ence product perceptions (Lagerkvist et al.
2023; Tang etal. 2025), although its effects
depend on the respective aim: gain framing
shows positive effects on the acceptance of sub-
optimal food, whereas loss framing strength-
ens psychological ownership (Lagerkvist et al.
2023; Tang et al. 2025). Finally, research shows
that the source of communication matters:
fact-based messages are more persuasive when
delivered by an Al, whereas emotional-based
messages work better through humans (Li et al.
2025).

Anthropomorphism

Anthropomorphism - defined as “[...] attribut-
ing humanlike properties, characteristics, or
mental states to nonhuman agents and objects
[...]” (Epley etal. 2007, p. 865) — is another
marketing action that has been used to pro-
mote suboptimal food. Research shows that
anthropomorphism is generally effective for
marketing suboptimal food (Chen et al. 2021;
Cooremans and Geuens 2019; Kim et al. 2024).
Suboptimal food that is equipped with human
features (e. g., irregular shaped eggplants with
googly eyes, Kim et al. 2024, p. 2037), human
names (e. g., Kim et al. 2024) or depicted in
human actions (i. e., sunbathing bananas; Koo
et al. 2019, p. 342) leads to more positive prod-
uct evaluations, increased attractiveness and
feelings of warmth, compared to non-anthro-
pomorphized suboptimal food (Kim et al. 2024;
Koo et al. 2019). Similarly, Chen et al. (2021)
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show that the presentation of suboptimal food
with human emotions, using human-toned
expressions (i. e., “Buy us, please”; Chen et al.
2021, p. 3), has a positive effect on empathy.

In-Store Services

Three studies suggest that consumers’ per-
ceived value of suboptimal products can be
enhanced through in-store services provided
by retailers. For example, Hoang et al. (2025)
show that product sampling - allowing “[...]
consumers to directly experience a product
through their senses” - positively affects per-
ceptions of safety and tastiness (Hoang et al.
2025, p. 6). Moreover, Hansen et al. (2024) find
that shelf positioning also influences product
choice, with consumers being more likely to
select suboptimal food when it is displayed at
the front of the shelf. Furthermore, Qi et al.
(2022) demonstrate that product bundling can
increase consumers’ willingness to pay for sub-
optimal food. Accordingly, consumers have
a higher willingness to pay for suboptimal
food when it is bundled with optimal food (Qi
etal. 2022). Overall, these findings indicate
that complementary in-store services can en-
hance the perceived value of suboptimal food,
however, evidence on such in-store services
remains limited.

3.2.3 Situational and Consumer Characteristics
Shaping the Effectiveness of Retailers’ Marketing
Actions

Research shows that situational and consumer
characteristics shape the effectiveness of re-
tailers’ marketing actions. Here, research has
investigated (1) situational characteristics, in-
cluding product and retail characteristics, and
(2) consumer characteristics, including stable
and state-based characteristics. While most re-
search focuses on product characteristics and
stable consumer characteristics, only a few ar-
ticles examine retail characteristics and state-
based consumer characteristics.

Situational Characteristics

The findings indicate that product characteris-
tics significantly alter the outcomes of selling

suboptimal food, with effects varying by type
and degree of suboptimality, processing level,
and product sustainability. A central finding
is that different types of suboptimality (i. e.,
appearance, date labeling, packaging dam-
age) shape consumer responses. Generally,
consumers react more positively to food with
appearance-related suboptimality than to food
close to the expiration date or with damaged
packaging (Cao and Miao 2021; De Hooge
et al. 2017). Appearance-related suboptimality
is associated with higher quality, nutritional
value and taste, whereas date-related subop-
timality is perceived as riskier and linked to
lower moral norms and higher financial losses
(Cao and Miao 2021). The effectiveness of re-
tail marketing also depends on the type of
suboptimality (Aschemann-Witzel et al. 2017a;
Aschemann-Witzel et al. 2018, 2020a). For ex-
ample, price discounts generate more negative
perceptions when applied to products close
to the expiration date but are received more
positively for products with suboptimal ap-
pearance or damaged packaging (Aschemann-
Witzel et al. 2020a). Consumers also attribute
different characteristics to buyers and retailers
depending on the type of suboptimality, with
damaged packaging leading to more negative
interpersonal and retailer perceptions (Asche-
mann-Witzel et al. 2018, 2020a).

The degree of suboptimality (e.g., level of
shape abnormality, level of damaging) likewise
influences consumer responses. Consumers
tend to prefer moderately misshapen prod-
ucts over slightly or heavily misshapen ones
(Lombart et al. 2019). Similarly, less damaged
packaging (i. e., crooked label) is preferred to
superficial damage (i. e., ripped label) (White
et al. 2016). For date-related suboptimality, the
degree of suboptimality also effects consumers’
willingness to pay, with willingness to pay be-
ing higher for food with more days remaining
to the expiry date (Tsiros and Heilman 2005).
Processing level represents another relevant
factor. Consumers are more likely to prefer
optimal products when food is unprocessed,
whereas preferences can shift towards subop-
timal options when products are processed
(Barone et al. 2021; Suher etal. 2021). One
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explanation is that processed suboptimal food
is perceived as reflecting greater human care
than unprocessed suboptimal food (Suher et al.
2021). Willingness to pay for suboptimal food
is also influenced by the processing level, as
consumers are willing to pay more for subopti-
mal food (compared to optimal food) when the
food is processed (Suher et al. 2021).

Product sustainability also influences con-
sumers’ reactions (Chang et al. 2024; Loebnitz
et al. 2015; White et al. 2016). Organic or ethi-
cal labels can enhance positive perceptions and
reactions to food which is suboptimal due to
date or packaging damage (Chang et al. 2024;
White et al. 2016). However, for food with ex-
tremely abnormal shapes, organic labels may
reduce purchase intention compared to prod-
ucts without such labels (Loebnitz et al. 2015).
While product characteristics represent a well-
established stream, retail characteristics have
received less attention. Nevertheless, the re-
tailer type influences consumer reactions to
suboptimal food. Suboptimal food offered at
farmers’ or organic markets generate more
positive product and retailer perceptions than
when offered in conventional grocery stores
(Louis and Lombart 2018; Pfeiffer et al. 2021).
Consistent with this, willingness to pay for
food with a suboptimal appearance is higher
at farmers’ markets than in grocery stores (Qi
et al. 2022).

Consumer Characteristics

Stable consumer characteristics are the most
extensively examined characteristics and in-
clude demographics, attitudes and traits, as
well as knowledge and experience.

The findings show that demographic charac-
teristics such as gender, age, education and
household composition affect responses to
suboptimal food. Findings on gender are in-
consistent, while some articles find no effects
(Aschemann-Witzel 2018; De Hooge etal.
2017; Tarabashkina etal. 2025), others indi-
cate higher acceptance among either men or
women, depending on the type of suboptimal-
ity (Ammann et al. 2025; Symmank et al. 2018;
Zhong 2025). Age seems to be a more stable

factor, as younger consumers generally show
higher acceptance of suboptimal food (Asche-
mann-Witzel 2018; De Hooge et al. 2017). How-
ever, older consumers respond more favorably
in specific contexts such as farmers’ markets or
when suboptimality concerns packaging (Am-
mann et al. 2025; Zhong 2025). Education also
influences consumer responses (Aschemann-
Witzel etal. 2017b; Aschemann-Witzel et al.
2018; Zhong 2025). Consumers with higher
education tend to have higher expectations to-
wards food and are therefore less likely to pur-
chase food close to the expiration date or with
damaged packaging (Zhong, 2025). Household
composition is particularly relevant for will-
ingness to pay for food close to the expiration
date. Accordingly, expiration date has a smaller
effect on willingness to pay in households with
higher consumption rates than in those with
lower consumption rates (Tsiros and Heilman
2005), whereas single households even tend to
reject food close to the expiration date (Asche-
mann-Witzel et al. 2017b).

In addition to demographics, attitudes and
traits also affect consumer reactions. Higher
environmental orientation (Cooremans and
Geuens 2019; Loebnitz and Grunert 2015; Xu
et al. 2021), lower health orientation (Chen
2025; Zhong 2025) or lower risk perceptions of
suboptimal food (Theotokis et al. 2012) are as-
sociated with more favorable responses. Social
attitudes such as norms (Adel et al. 2022; Chen
2025), face consciousness (Adel etal. 2023)
and egoistic or altruistic value orientations
(Aschemann-Witzel et al. 2019; De Hooge et al.
2017), likewise shape consumers’ reactions.
Accordingly, norms encourage positive atti-
tudes and purchase intention (Adel et al. 2022;
Chen 2025), while face consciousness mitigates
negative effects of suboptimality on purchase
intention (Adel et al. 2023). Individuals with
lower egoistic value orientations express higher
purchase intention towards suboptimal food
(De Hooge et al. 2017).

Knowledge and experience constitute another
important stable consumer characteristic.
Knowledge about food production (Loebnitz
and Grunert 2018) and understanding of date
labeling (Hall-Phillips and Shah 2017) influ-
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ence consumers’ risk perceptions of subopti-
mal food. Previous purchases of suboptimal
food, familiarity with the product or awareness
of food waste as an environmental problem
have a positive effect on consumers’ product
perceptions and purchase intentions (Adel
et al. 2022; Aydinli et al. 2023; Loebnitz et al.
2015; Tsalis 2020). Familiarity with market-
ing for suboptimal food also strengthens the
positive effects of price discounts on product
perceptions (Chang et al. 2024; Chang and Su
2022).

Research has also examined state-based con-
sumer characteristics, including product de-
mand, cognitive load, and time of purchase.
Chen et al. (2021) demonstrate that consumers
are more likely to purchase suboptimal food
when they perceive it as popular. Cognitive
load during purchase also influences reactions.
Consumers under cognitive load tend to have
more negative attitudes toward food with dam-
aged packaging, regardless of the degree of
suboptimality (White et al. 2016). In contrast,
consumers who are not under cognitive load
differentiate between degrees of suboptimality
and respond negatively mainly to food with
a high degree of suboptimality (White et al.
2016). Reactions also vary by purchase time
(i. e., morning vs. evening), with consumers
being less averse to purchase food close to
the expiration date in the evening than in the
morning (Chung et al. 2025).

4. Future Research Avenues

The systematic literature review provides a
comprehensive overview of research on selling
suboptimal food. It synthesizes key insights on
consumer perceptions and retail outcomes of
selling suboptimal food, retailers’ marketing
actions, as well as situational and consumer
characteristics. Despite these contributions,
the review also reveals several research gaps.
The following section therefore outlines future
research avenues and formulates exemplary

research questions that promise to advance the
field (Tab. 4).

Avenue #1: Taking a closer look at the
trade-off for retailers when selling
suboptimal food

The review highlights the need to further in-
vestigate retailer-related outcomes. As initial
findings indicate both negative spillover ef-
fects (e.g., Pfeiffer etal. 2021) and positive
retailer evaluations (e. g., Louis and Lombart
2018; Tang et al. 2022) future research should
investigate this trade-off and the underlying
psychological mechanisms more. Research
has also largely overlooked potential negative
perceptions of retail marketing for subopti-
mal food. Consumers might have concerns
about the motives and the fairness of retailers’
efforts in marketing suboptimal products, re-
sulting in feelings of skepticism, manipulative
intent, or inequity. Studies should also examine
how retailers can ensure positive perceptions
and avoid negative outcomes. In particular,
research could examine the effects of more
proactive communication which increases
transparency about retailers’ costs and efforts
or justifies why retailers promote suboptimal
food.

Avenue #2: Analyzing the long-term
outcomes of selling suboptimal food

The review shows that marketing suboptimal
food affects various product-related outcomes
such as choice likelihood (e. g., Aschemann-
Witzel etal. 2018), purchase intention (e. g.,
Mookerjee et al. 2021) and willingness to pay
(e. g., Qi etal. 2022). However, little is known
about the effects on retailer-related outcomes.
Only one study by Tang et al. (2022) indicates
that marketing suboptimal food might also
affect retailer-related outcomes. To better un-
derstand changes over time future research
should try to use field data (e. g., scanner data).
Prior research has mainly relied on survey data
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and experiments and has almost exclusively
used a single measurement point in time (with
the exception of Bolos et al. 2022).

Avenue #3: Considering additional
in-store services for suboptimal food

Prior studies on marketing suboptimal food
have mainly focused on pricing and communi-
cation. Research calls for alternative marketing
actions that complement these efforts and, un-
like price discounts, do not generate direct
financial losses for retailers (e. g., Spielmann
et al. 2023). One promising but still underex-
plored perspective is to view the marketing of
suboptimal food through a service lens. In this
vein, future research should investigate how
retailers can create additional value through ac-
companying services and retail service environ-
ments, as these shape consumer responses. For
example, some retailers offer recipes including
suboptimal products, to demonstrate usage
ideas and increase consumer value. Retailers
may also use communication to highlight such
services and food waste reduction efforts. As
consumers assess the legitimacy and trustwor-
thiness of retailers’ motives when marketing
suboptimal food (Tang et al. 2022; Louis and
Lombart 2018), future research should exam-
ine whether service interventions are more
effective when accompanied by explanations
of their purpose.

Avenue #4: Examining interactions
between marketing actions for
suboptimal food

Prior research indicates that marketing actions
for suboptimal food may influence each other.
For example, studies have identified interac-
tions between pricing and communication.
That is, lower price discounts are required
when retailers combine pricing with an ap-
propriate communication (e.g., Mookerjee
etal. 2021; van Giesen and De Hooge 2019).
Beyond price-communication interactions,

further interdependencies between marketing
actions are conceivable. First, in-store services
and communication may interact, such that
in-store displays or visual cues might function
as nonverbal quality and legitimacy signals,
which in turn enhance the effectiveness of
messages. Second, product presentation and
pricing may jointly influence consumer percep-
tions, as the spatial arrangement of suboptimal
and optimal food may affect reference price
formation and comparative evaluations. Con-
sequently, future research should adopt a more
holistic perspective and examine both bene-
ficial and detrimental interactions between
different marketing actions for suboptimal
food.

Avenue #5: Investigating the effects of
selling suboptimal food in different
sales channels

Only little research has been conducted on
the influence of retail characteristics on the
effectiveness of marketing suboptimal food.
While prior research reveals major differences
between supermarkets and farmers’ markets
(e. g., Ammann et al. 2025; Aschemann-Witzel
et al. 2019), other types of retailers have not
yet been examined. Due to major differences
in price orientations and target consumers, a
comparison between supermarkets and dis-
counters would be worthwhile investigating.
Moreover, given the growing share of online
supermarkets, a comparison between offline
and online supermarkets should also be of in-
terest to future research. Online and offline
purchases vary greatly in terms of the tangi-
bility of the products and the active role of
consumers in the purchasing process. These
differences could also affect consumers’ re-
sponses to suboptimal food, as psychological
ownership has been shown to play an impor-
tant role when selling suboptimal food (Tang
et al. 2025).
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Avenue #6: Taking characteristics of
the buying situation more deeply into
account

Prior research highlights that the effects of
selling and marketing suboptimal food depend
on situational (e. g., Chang and Su 2022; De
Hooge et al. 2017; Suher et al. 2021) and con-
sumer characteristics (e. g., Adel etal. 2022;
Aydinli et al. 2023; Zhong 2025), which sug-
gests that retailers should increasingly adapt
their marketing efforts to the respective con-
text. However, only few studies have examined
state-based consumer characteristics in the
context of suboptimal food. Future research
should pay greater attention to consumers’
shopping conditions and motivations. For ex-
ample, it might make a difference whether
people are shopping under time pressure or
not. In addition, it would be worthwhile inves-
tigating whether consumers’ shopping moti-
vations (e. g., hedonic or utilitarian) influence
their responses to suboptimal food. Moreover,
research has shown that consumers behave
differently when shopping alone or in groups
(Otterbring 2021). Hence, it would be interest-
ing to see whether the likelihood of purchasing
suboptimal food decreases or increases when
consumers are accompanied or observed by
others.

5. Practical Implications for Retailers

The following section outlines the implications
for retailers. It is structured around the three
key topics identified in the literature.

First, the findings suggest that retailers should
be cognizant of the positive and negative out-
comes of selling suboptimal food. On the one
hand, selling suboptimal food can have posi-
tive outcomes for retailers, as it enables them
to monetize products that might otherwise be
disposed. On the other hand, negative percep-
tions of suboptimal food can generate negative
spillover effects on retailer perceptions (e. g.,

Pfeiffer et al. 2021). Research shows that these
perceptions can translate into negative prod-
uct-related outcomes, such as lower purchase
intention (e. g., Cooremans and Geuens 2019)
and reduced willingness to pay (e. g., Grewal
et al. 2019), as well as retailer-related outcomes,
such as patronage intention (Tang et al. 2022).
Second, the findings reveal that retailers can
actively shape consumer responses through ap-
propriate marketing actions. Price reductions
are among the most frequently studied mar-
keting actions, as they can increase perceived
value (e. g., Chang and Su 2022) and positively
influence product-related outcomes, such as
purchase intention (e. g., De Hooge et al. 2017).
However, effective in the short term, price dis-
counts may also create financial disadvantages
for retailers. Accordingly, pricing alone appears
insufficient as a sustainable long-term solution
(Spielmann et al. 2023). Adding to this, the find-
ings highlight the importance of complemen-
tary marketing actions. Several studies show
that communication and anthropomorphism
can positively influence consumer perceptions
beyond price reductions. In particular, com-
munication can shape consumer expectations
regarding appropriate price reductions (e. g.,
Mookerjee et al. 2021) and may even generate
positive effects on retailer-related outcomes,
such as patronage intentions (Tang et al. 2022).
Moreover, additional in-store services, such as
shelf positioning and product bundling, rep-
resent a promising approach to foster positive
outcomes of suboptimal food marketing (e. g.,
Hansen et al. 2024; Qi et al. 2022).

Third, when designing their marketing actions,
retailers should also take situational and con-
sumer characteristics into account. Regarding
situational characteristics, retailers should pay
particular attention to the specific type and
degree of suboptimality, as different forms of
suboptimality may trigger different consumer
responses. The review reveals that marketing
actions are most beneficial for food that is sub-
optimal due to appearance (Cao and Miao 2021;
De Hooge et al. 2017) and exhibits a moderate
degree of suboptimality (Lombart et al. 2019).
Beyond situational characteristics, consumer
characteristics also play a key role in shaping
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Tab. 4 Future research avenues and exemplary research questions

Future Research Avenue

Exemplary Research Questions

A) Consequences of Selling Suboptimal Food on Consumer Perceptions and Retail Outcomes

Avenue #1: Taking a closer look at the trade-

off for retailers when selling suboptimal
food

Avenue #2: Analyzing the long-term
outcomes of selling suboptimal food

How does selling suboptimal food influence the overall
perception of retailers?

Does retail marketing for suboptimal food trigger negative
perceptions of retailers (e. g., inequity, skepticism,
manipulation)?

How can retailers ensure positive perceptions of retail
marketing for suboptimal food (e. g., through transparency
or justification of retail marketing for suboptimal food)?

How do product-related outcomes (e. g., choice likelihood,
willingness to pay) change over time?

How does selling and purchasing suboptimal food affect
long-term retailer-related outcomes (e. g., product
repurchase behavior, store patronage)?

B) Effectiveness of Retailers’ Marketing Actions for Suboptimal Food

Avenue #3: Considering additional in-store
services for suboptimal food

Avenue #4: Examining interactions between
marketing actions for suboptimal food

How does the in-store presentation of suboptimal food (e. g.,
separately vs. together with regular (optimal) products)
influence product-related outcomes?

Does providing in-store services such as recipes or
preparation suggestions increase product-related outcomes
for suboptimal food?

Do service-related communications (e. g., retailers’
efforts/investments in reducing food waste at the point of
sale) improve consumers’ perceptions of retailers?

Do different retail marketing actions (e. g., pricing and
presentation) interact with each other?

Does the effectiveness of messages depend on the product
presentation at the point of sale?

Does the effectiveness of pricing vary for suboptimal
products that are placed separately, instead of together with
their original counterparts?

C) Situational and Consumer Characteristics Shaping the Effectiveness of Retailers’ Marketing

Actions for Suboptimal Food

Avenue #5: Investigating the effects of
selling suboptimal food in different sales
channels

Avenue #6: Taking characteristics of the
buying situation more deeply into account

Do consumer reactions to suboptimal food vary for different
types of retailers (e. g., discounter vs. supermarket)?

How does the sales channel (online vs. offline) influence the
likelihood of purchasing suboptimal food?

Do consumers perceive different levels of psychological
ownership or control when purchasing suboptimal food
online (vs. offline)?

To what extent does time pressure during a shopping
situation influence consumers’ reactions to suboptimal food?
Does the purchase motive (e. g., utilitarian vs. hedonic)
influence consumers’ responses to suboptimal food?

How does the presence of others affect consumers’
perceptions and behaviors regarding suboptimal food?
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the outcomes of suboptimal food. Besides sta-
ble consumer characteristics, retailers should
pay more attention to state-based characteris-
tics, such as cognitive load or times of purchase
(Chung et al. 2025; White et al. 2016). Overall,
the findings imply that effective management
of suboptimal food in retail contexts requires
that retailers’ marketing actions are adapted to
situational and consumer characteristics.

6. Conclusion

This paper provides a comprehensive review
of the existing literature on selling suboptimal
food from a retailer-centered perspective. Syn-
thesizing more than two decades of research
published in academic journals, the review
sheds light on the consequences of selling sub-
optimal food, the effectiveness of retail mar-
keting actions, and the varying impact across
different contexts. Building on the conceptual
model of customer experience creation from
Verhoef et al. (2009) and Grewal et al. (2009)
an integrative framework was developed that
organizes and consolidates key findings from
prior research while simultaneously identify-
ing critical gaps and opportunities for future
inquiry. By structuring existing evidence from
a retail-centered perspective, the framework
highlights how retailers’ marketing actions
and contextual conditions jointly shape con-
sumer responses to suboptimal food that are
highly relevant for retailers. Finally, promising
research avenues and practical implications
for retailers were outlined that can deepen the
understanding of how suboptimal food can be
effectively sold in retail settings and thereby
contributes to more sustainable retail manage-
ment practices.
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