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Abstract

Food that is produced for human consumption but discarded by consumers contributes highly
to the amount of food waste along the supply chain. In order to reduce food from being
wasted, suboptimal fruits and vegetables should be prevented from being perceived as having
lower quality compared to optimal fruits and vegetables. This research aims to investigate
how quality perceptions of consumers for suboptimal fruits and vegetables could be
increased, and subsequently their purchase intentions for these foods. With the use of an
experiment, the influence of increasing the availability of suboptimal fruits and vegetables
and adding an authenticity message to these foods is being measured. By analyzing 221
respondents the main findings of this study are that adding an authenticity message to the
shelf of suboptimal fruits and vegetables will increase consumers’ quality perceptions and
purchase intentions as well. Besides, increasing the availability of these foods did not have
any influence on consumers’ quality perceptions or purchase intentions. Hence, supermarkets
should use the authenticity message as a marketing strategy to increase the quality perceptions
of consumers and therefore prevent these foods from being wasted.
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Introduction

Every year, approximately 30 percent of all food produced for human consumption in
the world is lost or wasted, which is about 1.3 billion ton per year (FAO, 2015). Looking at
fruits and vegetables, almost half of the production is wasted. This is one of the highest
wastage rates of any food products. Mainly this wastage happens at the consumption stage,
where food is discarded even if it is still suitable for human consumption (Gustavsson,
Cederberg, Sonesson, van Otterdijk & Meybeck, 2011). Another major source of food waste
is the rejection by retailers of fruits and vegetables that do not meet their quality standards
based on appearance (Loebnitz, Schuitema & Grunert, 2015). With this, natural resources are
wasted that are necessary for the increase in consumption and production in the future
(Gustavsson et al., 2011). It is thus important to make optimum use of all the food produced
for human consumption and reduce the amount of food being wasted. The highest potential
for this reduction lies at the retailer and consumer level, so large gains can be made at the end
of the supply chain.
The food rejection by retailers is based on the belief that consumers simply will not
purchase and consume suboptimal fruits and vegetables (Stuart, 2009; Loebnitz et al., 2015).
Suboptimality implies products that deviate from a standard physical appearance (e.g., color,
shape; Stuart, 2009). To assess the quality of these products, consumers tend to rely on
intrinsic (physical properties) and extrinsic (externally attributed) cues, which influences their
behaviour (Grunert, 2005). Because fruits and vegetables offer less extrinsic quality cues (no
packaging), consumers take shape and other appearance cues as indicators for intrinsic quality
(Grunert, Bredahl, & Brunsø, 2004). However, consumers do not perceive these suboptimal
products as “normal”, so they incorrectly assess the taste and quality of these products based
on their appearance, e.g. their shape or color. According to previous research (de Hooge,
4
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Oostindjer, Aschemann-Witzel, Normann, Loose & Almli, 2017; Loebnitz et al., 2015), it
actually appears that consumers have the tendency to prefer perfect looking fruits and
vegetables over suboptimal or imperfect ones. The problem is that consumers take shape
deviations as signal of lower intrinsic quality, whereby they only perceive optimal foods as
“normal”, while the quality is the same for both optimal and suboptimal fruits and vegetables.
Concluding, consumers do perceive suboptimal fruits and vegetables as relatively undesirable
as compared to perfect copies of the similar food (Aschemann-Witzel, de Hooge, Amani,
Bech-Larsen & Oostindjer, 2015).
This lower quality perception of consumers causes lower purchase intentions of
imperfect fruits and vegetables, where this study will react upon. When consumers will not
have the intention to buy imperfect fruits and vegetables at first impression the demand will
decrease which will lead to more food waste throughout the supply chain. Retailers and
producers will then not have the motivation to produce and sell these fruits and vegetables
and need to find alternative destinations for suboptimal foods, like market channels abroad or
donating them to charity (de Hooge, van Dulm & van Trijp, 2018). Therefore, two possible
solutions are presented in the current research which will investigate the purchase intentions
of consumers influenced by their quality perceptions of suboptimal fruits and vegetables in
order to increase the demand.
The first solution for reducing food waste and market imperfect fruits and vegetables
could be to make oddly shaped fruits and vegetables more available in the supermarkets. This
is related to the mere exposure effect of Zajonc (1968) and the availability heuristic of
Tversky and Kahneman (1973). According to Zajonc (1968), through exposure attitudes and
subsequently purchase intentions might change because people have the tendency to prefer
products that appear familiar. According to the availability heuristic (Tversky & Kahneman,
1973), when making suboptimal products more available, the ease of buying can be brought
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to mind. So, when consumers gain experience with abnormally shaped fruits and vegetables,
they may enhance their attitude toward it (Loebnitz et al., 2015). At the end, if they get used
to see these products, they will perceive these products as “normal”, whereby this acceptance
will lead to higher purchase intentions.
Another solution could be to include a message of authenticity. When a product has a
strong sense of originality, consumers tend to perceive it as authentic (Gilmore & Pine, 2007).
By creating a natural or authentic image the imperfect fruits and vegetables will be framed as
genuine or real compared to perfect foods. People increasingly make purchase decisions
based on how real or fake they perceive products (Gilmore & Pine, 2007), so this strategy
should make it possible to change the purchasing behavior for suboptimal fruits and
vegetables. The non- “perfect” shape should then not be perceived as an abnormality any
longer but rather as an indication of originality. This means consumers will not asses lower
quality to these imperfect fruits and vegetables anymore, independent of the pricing of these
foods. This potential solution investigates if authenticity framing will positively influence the
quality perception of the consumer compared to a situation without authenticity framing.
Consequently, the effect will be explored whether a higher quality perception will lead to
increased purchase intentions of suboptimal fruits and vegetables.
It is still unclear if changing the positioning of imperfect foods will positively
influence the consumer when it comes to their acceptance of suboptimal fruits and vegetables.
The aim of the current study is to investigate the effects of the two solutions on the quality
perceptions of consumers, and the subsequent effect on purchasing intentions. By imitating
situations in the supermarket in an experiment the effects of an authenticity message and of
making suboptimal fruits and vegetables more available on quality perceptions will be
measured. These strategies should positively influence the quality perception of the consumer
which eventually may result in a higher purchase intention. By learning how to let consumers
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accept suboptimal fruits and vegetables and thus change their demands, this could be
generalized to other suboptimal products. By making this possible, consumers could be
pushed towards sustainable buying behavior whereby a higher contribution could be made to
the reduction of food waste. Concluding, with the results of this study a marketing strategy
can be recommended in order to let consumer accept, and thus buy, more suboptimal fruits
and vegetables instead of wasting them. Therefore, this study contributes to sustainability and
the drive to a lower amount of food waste along the food supply chain.

7

Bachelor Thesis “Imperfect fruits and vegetables” - S.E.M. Janssen

Literature review
The issue of food loss and food waste has received a lot of attention recently. The
difference between these two concepts lies in the part of the supply chain were the food is
lost. Food losses take place at production, post-harvest and processing stages in the food
supply chain, whereas food waste occurs at the end of the food chain (Parfitt, Barthel &
Macnaughton, 2010). The latter therefore relates to the behavior of retailers and consumers.
All food that is lost or wasted refers to the decrease in “edible products going to human
consumption” (Gustavsson et al., 2011). So, all was originally meant to feed the consumer but
by accident it gets out the human food chain. The focus in this study is on food waste instead
of food loss. With regard to the reduction of food waste, an effective strategy for the longer
term is changing the behavior of consumers (Loebnitz et al., 2015). Therefore, the aim of the
current study is to change consumers’ perceptions of suboptimal fruits and vegetables in order
to reduce the amount of food being wasted. By achieving this change in perception, retailers
should not reject any suboptimal food anymore because of the belief that consumers will not
accept them. Eventually this will contribute to lower levels of food waste at retail and
consumer levels.
Fruits and vegetables that are wasted at retail level but still are edible are referred to as
‘suboptimal fruits and vegetables’. This implies products that deviate from a standard
physical appearance (e.g., color, shape), which consumers perceive as relatively undesirable
compared to otherwise similar foods (Aschemann-Witzel et al., 2015). Retailers anticipate
low purchasing intentions for these foods, by which they reject the part that do not meet their
quality standards (Stuart, 2009; de Hooge et al., 2018). De Hooge et al. (2017) partly
supported this reasoning, because their study on consumer preferences for suboptimal
products showed that 25% of consumers would buy a suboptimal product in the supermarket.
However, the reason consumers prefer perfect fruits and vegetables over imperfect ones is the
8
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lower quality they assess to this last category. The term ‘quality perception’ is often used in
the present study and relates to “the perceived ability of a product to provide satisfaction
relative to the available alternatives”, as defined by Monroe and Krishnan (1985, p. 212).
Consumers perceive the perfect foods as optimal, which they are seen as ‘normal’ compared
to suboptimal ones (Aschemann-Witzel et al., 2015). Nowadays, mainly normally shaped
foods are present in supermarkets, whereby it seems that the industry has shaped consumers’
preferences (Creusen & Schoormans, 2005). As a consequence, consumers infer
abnormalities immediately as inferior quality and reject purchasing the product. Therefore,
the following hypothesis is proposed:
Hypothesis 1: Consumers prefer optimal fruits and vegetables over suboptimal fruits and
vegetables.
Apparently, marketers have not yet succeeded in letting consumers perceive suboptimal
products to have equally high quality as optimal products. It is the same product, with the
same taste and contents, which went through the same production process, but only looks
different. Solutions for changing consumer perceptions will be explored in the current study,
because it is incorrect to let consumers believe that suboptimal fruits and vegetables are of
lesser quality.
One of the reasons why there are hardly any suboptimal products in the supermarket
are the problems retailers face in offering high amounts of suboptimal fruits and vegetables.
First, retailers face high transportation costs because suboptimal foods have inefficient shapes
and sizes which are difficult to transport (de Hooge et al., 2018). For example, more logistic
handling is needed for the same amount of cucumbers and “more air” is transferred. Second,
retailers offer limited shelf space for fruit and vegetables, which causes high costs when
products are not sold easily. So, if there is a small likelihood of selling suboptimal ones,
retailers will only select perfect looking foods and the former remains with the producer.
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Since retailers already have to deal with high costs when offering suboptimal foods,
increasing the willingness to buy of consumers by reducing the price of these products will
not be a profitable solution for the longer term.
Nevertheless, retailers also notice some benefits of offering suboptimal foods. When
they will sufficiently be financially rewarded for the selling of suboptimal products, an option
is to put more of them on their shelves. This will create a positive company image where they
could benefit from financially and morally (de Hooge et al., 2018). Next, they could market
these products by adding an authenticity message like: ‘Directly from the producer’. This
could deliver the supermarket a unique aspect within their assortment and creates an image
that they are in favor of societal and corporate social responsibility standards. Consumers
could get the sense that the supermarket feels socially responsible and does also act upon
accordingly. All in all, these benefits will also not be enough for the longer term, because it
eventually depends on the purchase behavior of the consumer. Therefore, in order to stay
profitable and keep a positive company image also in the future, consumer perceptions of
suboptimal fruits and vegetables need to change.

Possible solutions
Increasing availability.
Considering the profitability and company image of supermarkets, I propose that the first
solution for changing quality perceptions of consumers is to make suboptimal fruits and
vegetables more available in the supermarket. This idea is based on the mere exposure effect
of Zajonc (1968) and the availability heuristic of Tversky and Kahneman (1973). According
to Zajonc (1968), attitudes might enhance through exposure because people have the tendency
to prefer products that appear familiar. According to the availability heuristic (Tversky &
Kahneman, 1973), when making suboptimal product more available, the ease of buying it can
be brought to mind. So, if consumers are expected to accept these suboptimal foods more,
10
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they need to gain experience with them, by tasting it or seeing it more often (AschemannWitzel et al., 2015). When consumers have bought a suboptimal fruit or vegetable and
experience good quality, they might change their perceptions. Some supermarkets started with
this already, like Albert Heijn with their “Buitenbeentjes” and French retailer Intermarché
with their “Inglorious fruits”. By doing this, the artificial situation in supermarkets that
consumers do not like suboptimal products because there are hardly any of them should
decrease (de Hooge et al., 2018). Concluding, when supermarkets gradually introduce more
suboptimal fruits and vegetables, consumers get used to seeing these products in supermarkets
which will lead to a higher acceptance of these products.
Hypothesis 2: When suboptimal fruits and vegetables are made more available in
supermarkets, consumers will experience higher quality perceptions of these foods compared
to when they were not made more available.

Authenticity framing.
The second solution for changing consumer perceptions is to make use of authenticity
framing. By immediately highlighting the originality of the suboptimal fruits and vegetables
consumers could perceive higher quality for these foods. Subsequently, when buying more
suboptimal foods consumers act sustainably at the same time because it will lead to lower
amounts of food waste. Authenticity framing may therefore provide an intrinsic motivation
for the purchase of imperfect foods. Consumers namely tend to rely on intrinsic (physical
properties) and extrinsic (externally attributed) cues to assess the quality of products (Grunert,
2005). Fruits and vegetables offer less extrinsic quality cues (no packaging; Grunert et al.,
2004), so perceptions should be based on intrinsic cues, like taste, but this is not the case in
reality. Consumers base their first impression on shape and other appearance cues like color
or size, which they subsequently use as an indicator for intrinsic food quality (Bitner, 1992;
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Bloch, 1995). So, the problem is that consumers take shape deviations as signal of lower
intrinsic quality. This causes that normal or typical products signal better quality than
abnormal or atypical ones (Loebnitz et al., 2015), which makes physical product appearance
an important quality signal for consumers in this food category (Dawar & Parker, 1994).
Visual appearance properties, including color, physical form, mode of presentation, and shape
(Hurling & Shepherd, 2003), also influence consumers’ likes and dislikes, leading to
acceptance or rejection of food (Cardello, MacFie & Thomson, 1994). Wilkins, Bokaer‐Smith
and Hilchey (1996) demonstrate that food appearance is the main determinant of fruit and
vegetable choices. By creating a natural or authentic message like: ‘This cucumber is
genuine’ or ‘This potato has grown this way’ the fruits and vegetables will be framed as
original or real compared to perfect foods (de Hooge et al., 2018). According to Gilmore and
Pine (2007), people increasingly make purchase decisions based on how real or fake they
perceive a product, so this strategy should make it possible to change the quality perceptions
of consumers.
Hypothesis 3: When authenticity framing is applied to suboptimal fruits and vegetables,
consumers will experience higher quality perceptions of these foods compared to a situation
without authenticity framing.

Relationships variables
In this study both solutions mentioned before are perceived to have a positive effect on the
quality perceptions of suboptimal fruits and vegetables by the consumer. Therefore, it is
expected that the combination of those effects, so when they are taken together (also called
the ‘interaction effect’), should positively influence quality perception at a higher level than
the two individual effects separately. So, when suboptimal fruits and vegetables are made
more available in the supermarket, in combination with authenticity framing, the option to
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choose suboptimal fruits should be made quicker. By combining the effects, a higher quality
perception becomes more salient which results in the following hypotheses:
Hypothesis 4a: When suboptimal fruits and vegetables are made more available in
supermarkets, in combination with the use of authenticity framing, consumers will experience
higher quality perceptions compared to when not making these foods more available and
using authenticity framing.
Hypothesis 4b: When suboptimal fruits and vegetables are made more available in
supermarkets, in combination with the use of authenticity framing, consumers will experience
higher quality perceptions compared to the individual effect of making suboptimal fruits and
vegetables more available.
Hypothesis 4c: When suboptimal fruits and vegetables are made more available in
supermarkets, in combination with the use of authenticity framing, consumers will experience
higher quality perceptions compared to the individual effect of authenticity framing.
The combined effect is predicted to have a greater contribution on quality perceptions
of consumers than the separate individual effects. Besides that, there is also a difference in
contribution proposed between the two individual effects. The use of authenticity framing
applied to suboptimal fruits and vegetables is predicted to have a greater influence on quality
perceptions than making the foods more available in the supermarket. First, this is assumed
because people give greater weight to products that are real or genuine nowadays (Gilmore &
Pine, 2007). Therefore, suboptimal foods with a stronger sense of originality will let
consumers perceive a higher quality. Second, in the short term an authenticity message will be
clearer to understand than making a product more available. Each effect should have the
consequence that perceptions will change, and this normally takes time. Creating a certain
message will directly influence people’s perceptions when they read it, rather than using the
availability heuristic to influence perceptions. That, because a heuristic mostly affect people
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unconsciously and thus needs more time to lead to a change in perceptions. However,
heuristics are seen as mental shortcuts that help people make fast decisions, but this is
assumed to take place after people have experienced with suboptimal fruits and vegetables
more frequently. After several times, it is not unusual anymore to encounter these foods, so
they become more available, and thus accepted, in your memory when making a purchase
decision. Concluding, the following hypothesis is conducted:
Hypothesis 5: Applying authenticity framing to suboptimal fruits and vegetables will lead to
higher quality perceptions perceived by consumers compared to the effect of making
suboptimal fruits and vegetables more available in supermarkets.
Thus, quality perceptions are expected to be influenced by two effects: adding an
authenticity message and making suboptimal fruits and vegetables more available in the
supermarket. Next to that, the quality perception itself also has an influence on another aspect,
namely the purchase intentions of the consumer. According to Chang and Wildt (1994),
“purchase intentions are formed under the assumption of a pending transaction and,
consequently, are often considered an important indicator of actual purchase”. The higher the
quality perceptions of the consumer, the higher the purchase intentions, which reflects a
positive relation between them. In other words, when making suboptimal fruits and vegetables
more available in supermarkets or applying authenticity framing the consumer will experience
a higher quality perception than in a situation without any cues. This higher quality perception
will have a positive influence on consumers’ purchase intentions, mentioned by Chang and
Wildt (1994). Therefore, the following hypothesis is conducted:
Hypothesis 6: A higher quality perception of suboptimal fruits and vegetables will lead to a
higher purchase intention for suboptimal fruits and vegetables.
A summary of all hypotheses and relationships between them are shown in figure 1.

14

Bachelor Thesis “Imperfect fruits and vegetables” - S.E.M. Janssen

Figure 1: A framework examining the relationships between the concepts used in this study.
More + means stronger positive relation, so one (+) for ‘High Availability’ and two (++) for
‘Authenticity Framing’ indicates hypothesis 5.
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Method
Participants and design
For the experiment, 221 people (29.4% men, 70.6% women, mean age = 29.97, SD
age = 14.17) reacted and took part in the research. The respondents voluntarily participated
and were acquired via the researcher’s social network. Among others, they were invited via
Facebook, Whatsapp and oral invitations. On Facebook, the invitation was placed on the page
of the researcher, and on several groups like ‘BBC 2015-2016’ (a group for all students from
the same academic year of the researcher’s study, the Bachelor Business and Consumer
Studies) and ‘Respondenten gezocht’ (which is a platform where HBO and WU students can
help out each other by filling in each other’s surveys). The design used in the current study is
a 2x2 between-subjects design, so with two independent variables: availability and
authenticity, and two levels: on or off. This results in four different conditions that will be
compared at the end, indicating a between-subjects design. To do this efficiently, Qualtrics is
being used to create 1 survey with 4 conditions with different formats where respondents will
be assigned to randomly. So, a two-way independent ANOVA is conducted with authenticity
and availability as independent variables and quality perception as dependent variable.

Procedure and variables
Respondents could enter the survey by clicking on the link made available through the
network mentioned above. They immediately were welcomed to the survey and informed
about the purpose and practical issues of the survey. On the next page a situation sketch was
presented where respondents were told that they needed to make a purchase decision between
different types of cucumbers as if they were doing groceries in their local supermarket.
Qualtrics then assigned all participants randomly to one of the four conditions. The
participants in the condition without any manipulations are shown a shelf with a large
16
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quantity of optimal cucumbers and a few suboptimal ones. This situation reflects the actual
situation in the supermarket where suboptimal foods are hardly displayed. In the availability
condition, the participants were seeing a different amount of suboptimal cucumbers, namely
both types of cucumbers in large quantities which indicated an increase in availability of the
imperfect cucumbers. Next, in the authenticity condition the quantities were the same as in the
condition without any manipulations, but now with an authenticity message added to the shelf
of the suboptimal cucumbers. This message implied: “Directly from the field. Cucumbers
with natural shapes.” In the final condition, the combination of the authenticity and
availability condition, the suboptimal cucumbers were displayed in large quantities along with
the authenticity message. Then, all participants were asked the same set of questions with the
same answer possibilities and scales.
The first question, together with the associated shelves, was: ‘Which cucumber would
you probably buy?’ The participants could click on the shelf with the cucumbers they wanted
to buy. This question shows which type of cucumbers the participants prefer. In the second
question, only the shelf with the imperfect cucumbers was displayed with the question to what
extent they would buy these specific cucumbers, as if they really planned to buy cucumbers.
They could assess this probability on a 7-point Likert scale ranging from ‘very unlikely’ to
‘very likely’. This question is related to the dependent variable ‘purchase intention’ because it
measures the probability consumers are willing to purchase imperfect cucumbers.
At the next screen, participants were asked to rate the extent to which they were taking
several aspects into account when making the latter purchase decision about the imperfect
cucumbers. These include appearance, sustainability, taste, food waste and authenticity of a
product. The answer was based on a 7-point Likert scale ranging from ‘totally not’ to ‘very
strong’. This question measured the reasons behind the purchase decisions of the participants.
The next question measured ‘quality perception’ based on a rating on several aspects, but now
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especially on quality and taste. Participants needed to score on different properties of the
imperfect cucumber. It implied ratings between ‘very bad taste’ to ‘very good taste’,
‘unhealthy’ to ‘healthy’, ‘unsafe’ to ‘safe’, ‘very poor quality’ to ‘very good quality’ and ‘bad
value for money’ to ‘good value for money’. The answers on this question were again based
on a 7-Point Likert scale. The properties were based on the researchers’ perception of a good
quality assessment and therefore a factor analysis was conducted to see whether all items are
related. The findings showed that creating one factor was enough to cover all the items, which
could immediately be concluded when looking at the scree plot. There was only one
component with an Eigenvalue greater than 1, namely 3.688 which explains 73.76% of the
variance. This factor is called ‘quality perception’ that is used for further data analysis. The
most relevant tables from this analysis could be seen in Appendix 2. This was the last
question of each condition.
The last section included general questions about the cucumbers shown to the
participants and some demographic questions. The first question was about the degree to
which they perceived similarities and/or differences between the two types of cucumbers that
were displayed. The answer was based on a 7-point Likert scale ranging from ‘totally not’ to
‘very strong’. Subsequently, the questionnaire ended with some questions to get information
about the participants, like their gender and age. To complete the entire questionnaire,
participants got the possibility to make a comment or suggestion and received a big thank you
for their time. A full view of the survey is added in Appendix 1.
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Results
According to the first prediction made in this study, (1) consumers prefer optimal
fruits and vegetables over suboptimal fruits and vegetables as a purchase option. The findings
supported this expectation, because 80.5% of the respondents chose the perfect cucumbers
instead of the imperfect ones. This was found by putting the choices made by the participants
in the first question of the survey in a frequency table. This table immediately showed that the
majority had chosen for the perfect cucumbers as a purchase option, which is independent of
the condition they were assigned to.

Quality perception
The next predictions that were made about the different conditions were:
-

(2) When suboptimal fruits and vegetables are made more available in supermarkets,
consumers will experience higher quality perceptions of these foods compared to
when they were not made more available.

-

(3) When authenticity framing is applied to suboptimal fruits and vegetables,
consumers will experience higher quality perceptions of these foods compared to a
situation without authenticity framing.

-

(4) When suboptimal fruits and vegetables are made more available in supermarkets,
in combination with the use of authenticity framing, consumers will experience higher
quality perceptions than compared to (a) when not making these foods more available
and using authenticity framing, (b) the individual effect of making suboptimal fruits
and vegetables more available, and (c) the individual effect of authenticity framing.

-

(5) Applying authenticity framing to suboptimal fruits and vegetables will lead to
higher quality perceptions perceived by consumers compared to the effect of making
suboptimal fruits and vegetables more available in supermarkets.
19
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For these predictions to be analyzed, a two-way between-subjects ANOVA is conducted. The
independent variables ‘authenticity’ and ‘availability’ were either on or off, so nominal, with
‘quality perception’ as dependent variable, which is a scale variable.
For the effect of a high availability there was no significant main effect seen, because
F (1, 217) = 1.91 and p = .17. Respondents represented with a large quantity of imperfect
cucumbers (M = 4.99 and SD = 1.37) have a slightly lower quality perception compared to
when they were not made more available (M = 5.22 and SD = 1.28), but this effect is not
significant. This means that, when other things being equal, making imperfect cucumbers
more available did not influence the quality perceptions of the consumer, whereby hypothesis
2 could be rejected.
Nevertheless, there is a significant main effect for authenticity on quality perceptions,
because F (1, 217) = 11.31 and p < .001. Respondents that were presented with an
authenticity message (M = 5.4 and SD = 1.22) perceived higher quality perceptions than
respondents not presented with an authenticity message (M = 4.82 and SD = 1.37). This
indicates that the message of ‘Directly from the field. Cucumbers with natural shapes.’ let
consumers perceive a higher quality for this suboptimal food. Therefore, hypothesis 3 could
be accepted.
Finally, the interaction effect on quality perception is insignificant, because F (1, 217)
= 2.79 and p = .10. In three decimals the p value is .097 which indicates that there might be an
effect. When respondents were seeing an authenticity message together with a large quantity
of imperfect cucumbers (M = 5.14 and SD = 1.25), they perceived higher quality perceptions
than in the situation where both effects were off (M = 4.79 and SD = 1.26). This implies that
hypothesis 4a could be accepted. Participants in the condition with both effects on did also
perceive higher quality perceptions than participants in the availability condition (M = 4.84
and SD = 1.48), but not in the authenticity condition (M = 5.67 and SD = 1.14). Hypothesis
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4b could therefore also be accepted. However, this also explains that the authenticity effect is
stronger than the combination of both effects, which implies that hypothesis 4c should be
rejected. Therefore, the data only partially supports the predictions mentioned above. An
overview of all the hypotheses and whether they are supported by the data is seen in table 1.
Because of the fact that the authenticity effect is significant and the availability effect
not, hypothesis 5 should be accepted. The availability effect has no influence on quality
perceptions of consumers, which immediately implies that the effect of authenticity on quality
perception is stronger.

Purchase intention
In this study it was predicted that (6) ‘a higher quality perception of suboptimal fruits
and vegetables will lead to a higher purchase intention for suboptimal fruits and vegetables’.
To check whether the data supports this hypothesis, a regression analysis is conducted. In the
simple linear regression ‘quality perception’ is the independent variable and ‘purchase
intention’ the dependent variable, which both are scale variables. Findings showed that when
respondents rated quality higher, the probability given in the question about purchase
intentions was also higher. This, because the b value, which indicates the strength of the
relationship between the predictor and the outcome variable, is significant and positive.
Moreover, F (1, 217) = 50.28, β = 0.43, t (219) = 7.09, and p < .001. There is a significant
effect, which indicates that the predictor ‘quality perception’ improved the model’s fit.
Pearson Correlation is .43 which indicates a moderate positive effect, but Rˆ2 = .19 which
indicates that quality perception can account for only 19% of the variation in purchase
intention. If Rˆ2 would be higher than .25 it would be a large contribution. So, there is a
positive correlation, but it is not very strong. The Adjusted R Square is .18 so very close to
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Rˆ2, which implies that the model could be well generalized. All in all, this means that
hypothesis 6 could be accepted as well.

Table 1: Hypothesis test summary

Hypotheses

Decision

1. Optimal foods preferred over suboptimal foods.

Accepted

2. High availability of suboptimal foods increases quality perception.

Rejected

3. Authenticity message for suboptimal foods increases quality perception.

Accepted

4a. High availability + Authenticity message leads to higher quality perceptions than

Accepted

without both effects.
4b. High availability + Authenticity message leads to higher quality perceptions than individual

Accepted

effect of High availability.
4c. High availability + Authenticity message leads to higher quality perceptions than individual

Rejected

effect of Authenticity message.
5. Authenticity message has a stronger effect on quality perception than High availability.

Accepted

6. A higher quality perception lead to a higher purchase intention.

Accepted

Mediation analysis
In the current study the overall effect was that when consumers perceive higher quality
perceptions the consequence would be that purchase intentions should increase, independently
of the situation they are in. The main focus was put on the effect of the manipulations on
quality perception, but overall the quality perception should mediate the effect between the
manipulations and purchase intention. Indeed, the findings showed higher quality perceptions
in the authenticity and combined condition, but not in the availability condition. Also, when
conducting a regression analysis with authenticity and availability as independent variables
and quality perception as dependent variable, authenticity is significant (β = .22, t (218) =
3.36 and p < .001) and availability insignificant (β = -.09, t (218) = -1.34 and p = .18).
Besides, there is a significant positive correlation between quality perception and purchase
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intention, which is described in detail in the previous paragraph. Further, a mediation analysis
is needed to be able to indicate whether there is actually a mediation effect. Running a linear
regression with independent variables ‘authenticity’ and ‘availability’ and dependent variable
‘purchase intention’ is done because the independent variables are nominal, and the
dependent variable is scale. This test is conducted in order to see whether there would be a
main effect of the independent variables on ‘purchase intention’. There is a significant main
effect for authenticity (β = .22, t (218) = 3.35 and p < .001) on purchase intention, but not for
availability (β = -.05, t (218) = -.68 and p = .47). When the linear regression is now conducted
with an extra independent variable, namely ‘quality perception’, the main effects changed.
The beta for quality perception (β = .40, t (217) = 6.45 and p < .001) is higher than for
authenticity (β = .13, t (217) = 2,13 and p = .03) and also stronger significant. The beta of
authenticity is still significant but became weaker and availability is still not significant (β = .01, t (217) = -.16 and p = .87). This indicates that when quality perception is added to the
analysis, authenticity became less significant and quality perception is highly significant. This
shows that quality perception partially mediates the effect of authenticity on purchase
intention, and not mediates the effect of availability.

Aspects
Finally, the question that remains is about the aspects consumers take into account when
purchasing imperfect cucumbers. When doing a MANOVA with the aspects as dependent
variables and the conditions as independent variables, a few patterns could be seen. All
aspects were significant only in the authenticity condition. This means that only in this
situation, the aspects were actually influencing the purchase decision of the imperfect
cucumber from the question before. In the authenticity condition, only appearance had a
lower mean compared to a situation without an authenticity message, whether all other
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aspects (sustainability, taste, food waste and authenticity) had a higher mean. However,
appearance had the highest Sums of Squares, which indicates that this aspect affects the
purchase decision most. In the availability situation and the situation with both effects on
most aspects were insignificant. Relevant data from this analysis could be found in
Appendix 2.
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General discussion
A lot of information is known about the high number of food being wasted across the
world. Despite the fact that the waste of fruits and vegetables are one of the major sources,
solutions for reduction are hardly devised. Consumers play a major role in wasting fruits and
vegetables, so they could highly contribute to consuming more edible foods instead of
wasting them. In order to reach this, consumers should change their perceptions about foods
that have less extrinsic quality cues. For example, fruits and vegetables without a package,
containing probably a lot of information assuring quality, must be assessed on quality by the
consumer itself. Mainly it occurs that consumers look at the shape or color to assess the taste
and quality of a product. As a consequence, consumers prefer perfect looking fruits and
vegetables causing suboptimal ones to be wasted, while they are still suitable for human
consumption (de Hooge et al., 2017; Loebnitz et al., 2015). This study is created to find
solutions for this misconception in order to change quality perceptions of the consumer for
these imperfect fruits and vegetables. Two marketing strategies were used to check which
individual effect or combination has the greatest influence on the quality perceptions of
consumers. These effects are making suboptimal fruits and vegetables more available in
supermarkets and adding an authenticity message to the shelves of these suboptimal foods.
Making suboptimal fruits and vegetables more available in supermarkets did
unfortunately not influence consumers’ quality perceptions. The reason for this could be that
consumers need time to get used to these products in the supermarket and gain more
experience with them in order to genuinely accept them (Aschemann-Witzel et al., 2015).
Consumers should first have to buy them and experience good quality to get a positive feeling
and accept the food. According to Zajonc (1968), attitudes and subsequently purchase
intentions might change through exposure, but it could be time consuming to get familiar with
these products before consumers become convinced to buy them. In order to let this strategy
25

Bachelor Thesis “Imperfect fruits and vegetables” - S.E.M. Janssen

work, supermarkets could take a step further and combine the high availability with an
experience with the product. Supermarkets could put effort into allowing consumers to taste
the products in the store to strengthen the effect. So, when supermarkets gradually introduce
suboptimal fruits and vegetables, this strategy could still contribute to a higher acceptance and
quality perceptions of these products.
However, adding an authenticity message to the shelf with suboptimal fruits and
vegetables had a large contribution to a more positive quality perception of consumers. The
originality of the product is immediately being highlighted, whereby consumers are getting
aware of the fact that these products are not of lower quality and therefore purchase
suboptimal fruits and vegetables more easily. This indicates that when suboptimal foods are
being presented with a message like ‘Directly from the field and with natural shapes.’
consumers could have perceived the imperfect shapes as indicator of originality instead of
having a lower quality. According to Gilmore and Pine (2007), this sense of originality
creates the tendency to perceive a product as authentic. Besides, they mentioned that people
increasingly make purchase decisions based on how real or fake they perceive products.
Therefore, this strategy of adding an authenticity message should make it possible to increase
purchase intentions of consumers for suboptimal fruits and vegetables.
Surprisingly, the combination of the two strategies had a weaker effect than the
individual effect of authenticity framing. A possible explanation for that could be that adding
a message of originality to a great number of cucumbers could be perceived as incredible by
consumers. Finally, the concept ‘quality perception’ partially mediated the effect of
authenticity on purchase intentions of the consumer, which indicates that a higher quality
perception, caused by the authenticity message, explains the increase in purchase intentions.
This corresponds to Wildt’s (1994) findings, that a higher quality perception will have a
positive influence on consumers’ purchase intentions, but apparently there were also other
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reasons that were causing the relation between authenticity, quality perceptions and purchase
intentions.
When analyzing the extent to which several aspects were taken into account when
making the purchase decision about imperfect cucumbers, appearance was most often
significant in the different situations and had the highest scores on a 7-point Likert scale. This
corresponds to the findings of Bitner (1992) and Bloch (1995) that consumers base their first
impression on shape and other appearance cues like color or size. Besides, consumers should
subsequently use these cues as an indicator for intrinsic food quality, which is hard to
conclude from the findings of the current study. However, in the authenticity situation, the
aspect ‘appearance’ was significant and had the lowest score compared to the other situations,
together with the aspect ‘authenticity’, which was also significant, with the highest score
compared to the other situations. This could imply that the authenticity message let consumers
care less about appearance and more about the originality of a product. Therefore, consumers
could see appearance not as an indicator for intrinsic food quality anymore but focus more on
the authenticity message that is presented. This could indicate that if products with few
extrinsic quality cues, like without packaging, offer alternative extrinsic cues like an
authenticity message, this message will be used to perceive the quality of a product instead of
just the appearance. So, when offering other extrinsic cues to assess food quality, the first
impression could be compensated.

Theoretical and practical relevance
This research gives a solution for increasing the quality perceptions of consumers for
suboptimal fruits and vegetables. By increasing the quality perceptions of consumers, the
subsequent purchase intentions for suboptimal fruits and vegetables were also investigated.
The findings provide an important contribution to research on consumer behavior regarding
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food waste. Theories about improving purchase intentions of suboptimal fruits and vegetables
are limited, whereby this study tries to be the first with insights in changing consumers’
quality perceptions and subsequently purchase intentions of suboptimal fruits and vegetables.
These insights are possible to apply to other suboptimal foods, and authenticity could also be
applied to other products that people perceive important to be real or genuine (Gilmore &
Pine, 2007). By creating higher quality perceptions for a larger amount of suboptimal foods,
demands for these suboptimal foods could increase whereby this could make an even greater
contribution to the reduction of food waste.
This study includes a lot of aspects that other studies discussed separately, for example
‘effects of appearance’, ‘food waste’, and ‘consumer preferences’. In the experiment created
for this study, all these aspects were taken into account and expectations, also based on
existing literature, are put together in one study to reflect the reality in which consumers make
purchase decisions. Existing literature has found already the positive effect of authenticity on
the quality perception of consumers, but not yet for suboptimal products. Therefore, this study
has put several aspects together in order to concentrate on creating higher quality perceptions
for suboptimal foods and increase purchases. The current study was based on all these aspects
discussed separately in other studies, like appearance of the product, reduction of food waste,
consumer perceptions and the impact of the presentation in the supermarket.
Next to theoretical relevance, this study also has a practical contribution. By
increasing purchase intentions for suboptimal fruits and vegetables several supply chain
actors obtain opportunities for these products. Producers of fruits and vegetables should see
possibilities to market these products and get motivated to find efficient transporting options
for suboptimal foods. Even if consumers are willing to buy suboptimal foods when presented
with an authenticity message, the transport of these products is more expensive than for
optimal products. However, wasting these foods has also a lot of negative consequences and
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the inefficient logistics should not outweigh the benefits of consumers willing to buy these
foods. Every producer in this nutritional area is concerned with a high number of regulations
and requirement for these foods, which makes it interesting for them if they get opportunities
to market these products instead of just waste them or seek alternative channels.
Besides producers, retailers also should be satisfied with the opportunity to sell these
suboptimal fruits and vegetables. With the help of some marketers, the supermarket shelves
could be presented in a way that is most profitable for the retailer. With the insights of this
study marketers could create shelves where consumers are getting attracted to purchase
suboptimal fruits and vegetables. Next to that, retailers could get a positive company image
when offering suboptimal products and shows to consumers that they feel socially responsible
by contributing to the reduction of food waste.

Limitations and future research
One of the limitations of this study is the size and location of the research sample.
There were only 221 respondents which were all living in the Netherlands. Therefore, the
findings may only be applicable to this country and not be generalizable to the rest of the
world. The people in other countries have different cultures and could perceive quality
differently than Dutch consumers. Next to that, suboptimal products could also be seen
differently by consumers in the Netherlands compared to consumers in other countries. Future
research could be done in different countries to see whether food waste is perceived as a great
problem or not, to see how consumers behave according to suboptimal products and to check
if these insights also positively influence quality perceptions and purchase intentions in other
parts of the world.
Another limitation of the study is about the purchase intentions for the cucumbers in
the experiment. The respondents were only asked to rate the probability they should purchase
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the imperfect cucumbers, but not for the perfect cucumbers. The main goal of the experiment
was to check which situation would provoke the highest probability for buying the imperfect
cucumbers, with in mind that perfect cucumbers are bought anyway. However, when also
asked for the probability of buying perfect cucumbers this comparison could better be made.
Experimenting with marketing strategies in an experiment is also a complicated task.
In principle, marketers try to find ways to satisfy or seduce consumers to buy certain
products. Often this process could happen unconsciously for consumers, that could be
attracted to a certain shelf or product without being aware of a marketing message or tactic to
push people in the specific direction. Also, in this study consumers are only showed the
individual shelf without the whole supermarket situation, where consumers are already made
easy to look only at the specific shelf being displayed. Participants could not even have
noticed the high quantities of suboptimal fruits and vegetables next to the optimal ones. They
could have thought that the experiment was just about the difference between the two kinds of
cucumbers and not about the quantity as well. In the supermarket, consumers could be
influenced in a different way, where for example the higher quantities of the suboptimal
cucumbers do stand out because they are not used to see it that way and they could perceive it
as more positive than looking at one shelf only. Besides, the difference between saying what
you will do, and actual behavior of consumers is also researched a lot, which indicates that
experiments will not always reflect real consumer behaviour (Ajzen, 1991; Chandon, Morwitz
& Reinartz, 2005). This is also a limitation when assessing purchase intentions, because this
is not a guarantee for how consumers will behave, but only an “important indicator of actual
purchase” as mentioned in the definition from Chang and Wildt (1994). Therefore, a lot of
consequences need to be taken into account when assessing marketing strategies in an
experiment.
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Future research about suboptimal products could be interesting in the area of younger
consumers. This, because in existing literature it is mentioned that the youth will probably
look different at purchasing suboptimal products and food waste (de Hooge et al., 2018).
Therefore, in the future, people might think differently, and these findings might have a
stronger effect. Combined, with the expectation that the higher availability needs time to
accept, changing consumer demands and opinions will take time too, which could make this
reasoning understandable.
Next, testing these marketing strategies in the supermarket could have been probably
the best way to check real consumer behaviors. Due to lack of time and possibilities this was
impossible to happen. A problem that could occur is that supermarkets will not cooperate,
because they might think their image will be damaged if a researcher will put suboptimal
products next to their optimal ones. Therefore, a supermarket is needed that will cooperate, so
sees opportunities and shows understanding for the intentions of the researcher. Besides,
supermarkets could also see positive consequences for offering suboptimal products, like a
unique addition to their assortment, being new and different compared to competitors, or by
creating new insights in reducing food waste.

Conclusion
Taken this all together, food waste is a serious and worldwide problem that needs to be
taken care of as soon as possible. Reducing the amount of suboptimal fruits and vegetables
being wasted by consumers will be a great contribution. Currently, consumers are mostly
confronted with optimal fruits and vegetables in the supermarket whereby high-quality
standards are the business as usual. This explains the fact that suboptimal foods are being
discarded, even when they are still edible, only because they look different. One of the
findings of this study actually approves that consumers prefer optimal fruits and vegetables
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over imperfect ones. However, adding an authenticity message to the shelf with suboptimal
fruits and vegetables led to higher quality perceptions of consumers for these foods.
Subsequently, this higher quality perception is positively influencing purchase intentions.
This implies that referring to the originality of suboptimal foods should be an appropriate
marketing strategy. Besides, using an authenticity message could also be applied to other
suboptimal products, whereby the contribution to reducing food waste could be even greater.
Therefore, adding an authenticity message to the suboptimal foods will be an appropriate
marketing solution to increase quality perceptions, and subsequently purchase intentions. So,
when consumers start loving to eat ugly fruits and vegetables, the environment, economy, and
eventually the fruits and vegetables themselves will love consumers back.
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Appendix 1: Survey outline
Welkom bij dit onderzoek!
Dank u wel dat u mij wilt helpen in dit onderzoek. Ik ben een derdejaars Bachelorstudent
Bedrijfs- en Consumentenwetenschappen en doe dit onderzoek voor mijn scriptie. In dit
onderzoek ben ik geïnteresseerd in wat voor beslissingen mensen maken in de supermarkt. Ik
geef u daarom op de volgende pagina's een situatieschets in een supermarkt, en een aantal
vragen waarin u kunt aangeven wat u in de omschreven situatie zou doen. Er zijn hierbij geen
goede of foute antwoorden: ik ben enkel geïnteresseerd in uw mening. Het onderzoek duurt
maximaal 5 minuten en deelname is volledig vrijwillig. Uiteraard wordt uw anonimiteit
gewaarborgd, en zullen alle antwoorden enkel gebruikt worden voor mijn thesis onderzoek.
Situatieschets:
Stelt u zich voor dat u uw wekelijkse boodschappen aan het doen bent bij de lokale
supermarkt. U bent onder andere van plan om komkommers te kopen. U loopt tussen de
schappen van de fruit & groenten versafdeling door om te kijken wat de supermarkt te bieden
heeft.
U ziet zo meteen een supermarkt schap met verschillende types komkommers. Kijk alstublieft
naar dit schap alsof u werkelijk in de supermarkt staat en werkelijk van plan bent om
komkommers te kopen. Welke komkommers zou u kopen? Nadat u uw keuze gemaakt heeft,
volgen een aantal vragen over de producten die u gezien heeft.
(Als u gebruik maakt van een mobiele telefoon, raad ik u aan hem een kwartslag te draaien.
Hierdoor worden sommige vragen beter leesbaar.)
Manipulaties
•

Controle conditie

•

Availability conditie
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•

Authenticiteit conditie

•

Interactie conditie

Zelfde set vragen voor de 4 verschillende condities
1. Welke komkommers zou u waarschijnlijk kopen? (Klik aub op uw keuze)
Links: Perfecte komkommers Rechts: Imperfecte komkommers (manipulatie)
2. Stel u voor dat u echt van plan bent komkommers te kopen in de supermarkt.
(Vervolgens wordt alleen het schap met imperfecte komkommers laten zien)
Hoe waarschijnlijk is het dat u deze specifieke komkommers zou kopen?
(1) ‘helemaal niet waarschijnlijk’ tot (7) ‘erg waarschijnlijk’
3. In hoeverre nam u de volgende aspecten in overweging bij het antwoorden op de
vorige vraag?
Uitstraling: (1) ‘helemaal niet’ tot (7) ‘zeer sterk’
Duurzaamheid: (1) ‘helemaal niet’ tot (7) ‘zeer sterk’
Smaak: (1) ‘helemaal niet’ tot (7) ‘zeer sterk’
Voedselverspilling: (1) ‘helemaal niet’ tot (7) ‘zeer sterk’
Echtheid van product: (1) ‘helemaal niet’ tot (7) ‘zeer sterk’
4. Wat denkt u van de kwaliteit en smaak van deze specifieke komkommers? Laat weer
alleen het schap met imperfecte komkommers zien.
(1) ‘Erg slechte smaak’ tot (7) ‘Erg goede smaak’,
(1) ‘Ongezond’ tot (7) ‘Gezond’
(1) ‘Onveilig’ tot (7) ‘Veilig’
(1) ‘Erg slechte kwaliteit’ tot (7) ‘Erg goede kwaliteit’
(1) ‘Slechte waarde voor uw geld’ tot (7) ‘Goede waarde voor uw geld’
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Algemene vragen
- Ik wil u nog wat vragen stellen over de komkommers die u gezien heeft. Geeft u
alstublieft uw mening door op het (voor u) best passende antwoord te klikken. In
hoeverre vond u de twee groepen komkommers die u te zien kreeg….
Hetzelfde? (1) ‘Helemaal niet’ tot (7) ‘Heel erg sterk’
Verschillend? (1) ‘Helemaal niet’ tot (7) ‘Heel erg sterk’
Informatie respondent
- Ik ben een: man / vrouw
- Wat is uw leeftijd (in jaren)? Ik ben …. jaar
- Ik dank u hartelijk voor uw deelname aan dit onderzoek! Indien u nog opmerkingen
zou willen maken over dit onderzoek, of andere suggesties zou willen geven, dan kunt
u deze hieronder invullen.
- Voor vragen of opmerkingen kunt u contact opnemen met Saskia Janssen via het
volgende email adres: saskia.janssen@wur.nl. Heel erg bedankt voor uw tijd!
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Appendix 2: SPSS output
1. Factor analysis

2. MANOVA Aspects
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