The effect of framing on consumers’ willingness to pay for
suboptimal foods.

Abstract
The goal of the current research was to find out if framing has an effect on consumers’
willingness to pay (WTP) for suboptimal foods. Previous research showed that there was a
lower purchase intention for suboptimal foods. Moreover it showed that authenticity framing
and anti-waste framing increases WTP on food products. An online questionnaire with use of
the Price Sensitivity Meter was conducted to measure the difference in WTP for suboptimal
carrots when exposed to an authenticity frame and an anti-waste frame. Also a combination
of the two frames was investigated, looking for an interaction effect. Results showed a higher
WTP for suboptimal carrots when an authenticity frame was used compared to the WTP for
suboptimal carrots when it was not used. The anti-waste frame and combined frame did not
have an effect on the WTP for suboptimal product. The conclusion of this research was that
in order to increase the WTP for suboptimal foods an authenticity frame can be used. The
current research paves the way for more research on the effect of framing on the WTP for
suboptimal foods.
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Introduction
One of the major problems in Europe is the waste of food. In 2012, 88 million tonnes
of food was wasted in the 28 member states of the European Union (Stenmarck, Jensen,
Quested & Moates, 2016). This comes down to 173 kilograms of edible waste per citizen.
One of the types of food that is potentially wasted are the suboptimal foods. Suboptimal
foods are products that are different from what is perceived as normal because of their
appearance (weight, shape or size), date labelling or packaging (de Hooge et al., 2017). At the
same time the quality has not been affected by the deviation. The current research is about the
suboptimal foods that deviate in terms of appearance. As wholesale, retail and households are
responsible for 58 percent of the total food waste (Stenmarck et al., 2016), the prevention of
wasting suboptimal food is something these sectors can achieve.
Although recent research has shown that there is a lower purchase intention for
suboptimal food (Loebnitz, Schuitema & Grunert, 2015), suboptimality itself does not have
to be the problem of wasting food. With a discount that compensates the level of
suboptimality, almost every suboptimal product can be sold (de Hooge et al., 2017). This
indicates that the willingness to pay for suboptimal foods is lower than the willingness to pay
for perfect foods. It is interesting to think about why suboptimal food is not sold in large
numbers if it is found that customers do want to buy the products with a price discount.
Retailers have reasons not to sell discounted suboptimal products. Retailers believe
that customers are not interested in food that deviates from the standard (Stuart, 2009). There
is also a more logistic reason why retailers are not highly interested in selling suboptimal
products. Because of the odd shapes and sizes suboptimal foods may have, suboptimal foods
are not as easy to handle as regular shaped foods when it comes to the logistic process
(Waarts et al., 2011). For example, in a box made for 30 perfectly straight cucumbers there is
not enough space for 30 curved cucumbers. More boxes are needed to transport the curved
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cucumbers, which leads to higher transportation costs. Higher costs in combination with
lower revenues, due to the lower willingness to pay, do not stimulate the retailer to offer the
suboptimal foods with a discount. Therefore, a price reduction does not seem to be the
answer to waste reduction from a retailer perspective. It is expected that if consumers are
willing to pay more for the suboptimal product, it might be more attractive for the retailer to
offer the suboptimal products.
The aim of the current research is to find out if it is possible to increase the
willingness to pay for suboptimal foods with use of framing. When some aspects of a
perceived reality are selected and used to make them more salient in a communicating text,
we talk about framing (Entman, 1993). There are indications that framing can increase the
willingness to pay for products. For example, it has been shown that willingness to use and
willingness to pay increases when treated wastewater is framed as recycled water (Menegaki,
Mellon, Vretzou, Koumakis, Tsagarakis, 2009). The frame ‘recycled’ triggers the mind of the
consumer to contribute to a good cause, namely preventing the waste of water.
In the current research, two types of framing will be studied. First, authenticity
framing will be used. When using authenticity framing, the consumer may get an intrinsic
motivation to buy the suboptimal food. According to McLeod (1999) the fact of being
original can be described as authenticity. Research has shown that the willingness to pay for
wine increases when its origin is mentioned on the label (Skuras & Vakrou 2002). This
message of authenticity triggers the intrinsic motivation for buying suboptimal food. In this
way it is possible that the consumer perceives the same, or even a higher, quality of the
product. Therefore, it is expected that the consumer is willing to pay the same price for the
suboptimal food as they would pay for the optimal food when an authenticity frame is used.
Secondly, there is a way of framing to provide the consumer with an extrinsic
motivation to buy the suboptimal food; anti-food waste framing. Research has shown that
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consumers’ willingness to pay increases when anti-food waste labelling is used (Del Giudice,
La Barbera, Vecchio & Verneau, 2016). The extrinsic motivation for buying suboptimal food
is triggered by a message like: ‘Save this carrot from being wasted’. By addressing the
sustainable consciousness of the consumer it is expected that he is motivated to choose for
the suboptimal food.
The outcomes will be relevant for producers as well as retailers. Retailers will find out
how to sell their suboptimal food without reducing the price. This results in a bigger
willingness to offer the suboptimal food. When retailers want to offer suboptimal food,
producers have an economical reason not to throw away the suboptimal food and therefore it
prevents food waste.
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Literature Review
In past research, suboptimal foods have been described as products that are different
from what is perceived as normal because of their appearance (weight, shape or size), date
labelling or packaging (de Hooge et al., 2017). At the same time the intrinsic quality of the
product has not been affected. The suboptimal foods that are subject in the current research
are the suboptimal foods that deviate from the norm in physical appearance. Consumers
perceive suboptimal foods as relatively undesirable compared to the perfect foods of the same
type due to the deviation (Aschemann-Witzel, de Hooge, Amani, Bech-Larsen & Oostindjer,
2015).
Although there is a lower purchase intention for suboptimal foods (Loebnitz et al.,
2015), suboptimal products are likely to be sold when there is a discount that compensates for
the level of deviation (de Hooge et al., 2017). Thus consumers have to be stimulated before
they purchase suboptimal foods. However, if we want the suboptimal foods to be sold,
producers and retailers have to offer them. At this moment many of the suboptimal foods that
are produced are just wasted or used as cattle feed, biogas and fertilizers (Beretta, Stoessel,
Baier & Hellweg, 2013).
Research has shown that wasting suboptimal foods by producers is not due to ‘poor
intentions’ (de Hooge, van Dulm & van Trijp, 2018). Producers and retailers are motivated to
prevent the wastage of these products, but market contextual factors and consumer demands
make it difficult to sell suboptimal foods. One of these market contextual factors is logistics.
Packing oddly shaped fruits or vegetables is less efficient compared to packaging perfectly
shaped fruits or vegetables, which makes transport costs higher (Raak, Symmank, Zahn,
Aschemann-Witzel & Rohm, 2017). In order to make offering suboptimal foods attractive for
producers and retailers, the current research seeks for a way of increasing consumers’
willingness to pay for suboptimal foods. If the desirable state of selling suboptimal foods by
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retailers has to be achieved, the willingness to pay for suboptimal food will have to be
increased to make offering suboptimal foods profitable for producers and retailers.
The reason why consumers classify some specific shapes as suboptimal lays in former
European laws. The European Union used to have rules and regulations for the aesthetic
aspects of fruits and vegetables. After multiple parties agreed that these rules generated food
waste, most of these rules are now abolished (European Union 2007, 2008, 2011). At the
moment there are still appearance norms for 10 types of fruits and vegetables and whether
they need to be abolished as well is highly debated. Despite the reduction of appearance
rules, retailers maintain the use of appearance norms and do not offer more suboptimal foods
(Loebnitz et al., 2015). As the abolishment of the European laws about aesthetics of fruits and
vegetables does not lead to a decrease of suboptimal food-waste, different solutions have to
be searched for. The goal of the current research is to explore whether framing can increase
the willingness to pay for suboptimal foods.

Framing
Framing is a potential option to make the suboptimal foods more attractive for
consumers. There are indicators that consumers are willing to pay more for framed products
compared to the same products without a frame (Skuras & Vakrou 2002; Moon &
Balasubramanian 2001; De Pelsmacker, Driessen & Rayp 2005; Janssen & Hamm 2012). The
current research investigates two types of framing that may increase the willingness to pay
for suboptimal products.
When some aspects of a perceived reality are selected and used to make them more
salient in a communicating text, we talk about framing (Entman, 1993). Making aspects
salient results in the aspects being more noticeable for the audience. The more salient the
positive aspects of suboptimal foods are, the more likely it is that the audience perceives the
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positive information and stores it in their memory. In the current research the authenticity and
the fact that purchasing suboptimal foods prevent food-waste are made salient. Thus it will be
tested if framing can be powerful enough to increase the willingness to pay for the
suboptimal foods.
The way framing works and that it can be a powerful tool is demonstrated in a highly
cited experiment by Kahneman & Tversky (1984). In the experiment respondents had to
imagine the U.S. had to prepare for a disease outbreak that would kill 600 people.
Respondents were asked two questions with identical options on how to handle the outbreak,
but the options were phrased differently. The first question was about saving people and the
second question was about letting people die. Although the options in both questions had the
same consequences, the outcomes in both questions were totally different. Kahneman &
Tversky (1984) demonstrated that the way you phrase and highlight sentences or words in a
text influences one's thoughts and behaviour towards the issue presented. To find out if
framing can change the willingness to pay for suboptimal foods, respondents’ willingness to
pay for the suboptimal foods with an authenticity frame, an anti-waste frame, a combination
of an authenticity and anti-waste frame and without a frame will be measured.

Framing suboptimal foods
Because consumers perceive quality through intrinsic and extrinsic cues (Grunert,
2005), there is a lower purchase intention for suboptimal foods (Loebnitz et al., 2015).
Physical properties of a product are the intrinsic cues, whereas the product-related attributes
that are not part of the physical product are extrinsic cues (Olson & Jacoby, 1972). Due to the
suboptimal foods’ deviation in intrinsic cues, consumers perceive suboptimal foods as
relatively undesirable compared to perfect foods (Aschemann-Witzel et al., 2015). Besides of
the consumers’ lower quality perception, the logistic inefficiencies of suboptimal foods also
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make it unattractive and more costly for producers to bring the suboptimal foods in the
supply chain (Raak et al., 2017) Nevertheless, suboptimal foods have been offered in
supermarkets, but until the current research the only practiced way of selling suboptimal
foods is with a price reduction (de Hooge et al., 2017). Because consumers are led by
intrinsic and extrinsic cues, a lower quality of suboptimal foods is perceived. Therefore, the
following hypothesis about suboptimal food without a frame is proposed:
H1: The willingness to pay for suboptimal food is lower than the willingness to pay for
perfect foods
It has been demonstrated that there is an increased willingness to pay for products
with labels referring to the products authenticity (Skuras & Vakrou, 2002; Moon &
Balasubramanian, 2001). Before explaining what has been done in the past research about the
relationship between authenticity and willingness to pay, it is important to further elaborate
what authenticity really is. According to McLeod (1999) the fact of being original makes
something or someone authentic, but a broader explanation of the term authentic will be
discussed. Traditionally a high level of genuineness, reality and truth are attached to the
meaning of the word authentic (Grayson & Martinec, 2004), while consumers in modern
times come up with synonyms as original, unique and traditional (Munoz, Wood & Solomon,
2006). The descriptive term authenticity pertains to a person's individual perceived degree of
genuineness towards the products that is evaluated (Leigh, Peters & Sheldon, 2002).
Therefore, in the current research the authenticity is attached to the suboptimal food due to
providing a message that emphasizes its genuineness.
In past research about the relationship between authenticity and willingness to pay
Skuras & Vakrou (2002) found that when wine has origin labels, the willingness to pay for
that wine increases. This research was conducted in Greece in order to find out which factors
influence Greek consumers’ willingness to pay for wine. In their research Skuras & Vakrou
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(2002) showed that non-quality wine consumers are willing to pay twice as much for a
normal table wine that includes label that shows its origin. Moreover, it has been shown that
labels that indicate that products are not genetically manipulated increases willingness to pay
(Moon & Balasubramanian, 2001). The origin labels as well as the not genetically
manipulated labels are both indicators of the products’ authenticity according to the definition
of authenticity that is stated previously. In the past studies it is shown that willingness to pay
thus increases when products have an authenticity frame. Until the current research no
relations between authenticity framing and willingness to pay for suboptimal food are
investigated. Due to the positive relation between authenticity and willingness to pay for
regular products, it is expected that the same holds for authenticity and suboptimal foods.
H2: The willingness to pay for suboptimal food with use of an authenticity frame is higher
than the willingness to pay for the same suboptimal product without an authenticity message.
In past research it has been shown that willingness to pay increases when products
contain labels such as ‘organic’ and ‘fair-trade’. When coffee is labelled as fair-trade coffee,
consumers’ willingness to pay increases (De Pelsmacker, Driessen & Rayp, 2005). Moreover,
it has been found that consumers are willing to pay more for products with organic
certification logos (Janssen & Hamm, 2012). Organic and fair-trade messages address the
consumers’ environmental consciousness. Another message that could address the
consumers’ environmental consciousness is an anti-waste message, but until Del Giudice, La
Barbera, Vecchio & Vernau’s (2016) research this was not investigated. In order to find out if
the willingness to pay for anti-waste labelled products increases as well, Del Giudice, La
Barbera, Vecchio & Vernau (2016) recently conducted a research about the effect of antiwaste labelling on willingness to pay. The researchers created an experimental auction setting
where they were selling a French baguette (500gr). The baguette was presented either with no
label, or with one of two types of anti-waste label. The results showed, as expected, that the
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willingness to pay for the product increases when it contains an anti-waste label. The research
showed that an anti-waste frame leads to a higher willingness to pay in the case of the French
baguette. Therefore, it is expected that an anti-waste frame has the same effects on
suboptimal foods.
H3: The willingness to pay for suboptimal food with use of an anti-waste frame is higher than
the willingness to pay for the same suboptimal product without an anti-waste frame
Besides of the effect of the single frames, an interaction effect will also be
investigated. This is to find out if the combination of the two frames leads to an even higher
willingness to pay. Until the current research the effects of the combination of the two frames
have not been investigated, so hypotheses considering an interaction effect are purely
speculative. Since it is expected both authenticity as well as anti-waste frames lead to a
higher willingness to pay for the suboptimal food, it is reasonable to expect that both frames
combined lead to an even higher willingness to pay for the suboptimal food due to an
interaction effect. Therefore the following hypothesis is proposed:
H4: The willingness to pay for suboptimal food with use of an anti-waste message in
combination with an authenticity message is higher than the willingness to pay for the same
suboptimal product without a message.
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Method
The survey was submitted by 246 respondents that were recruited through various
ways. The survey was promoted in the researchers own network with use of Facebook,
WhatsApp and mouth to mouth invitations. Besides of the personal network, the link to the
survey was posted on Facebook groups that have a link with the Bachelor Business and
Consumer studies at Wageningen University. In order to motivate people to participate in the
survey a Bol.com voucher of €15, - was raffled amongst the participants who provided their
email address.
After checking the data on completeness and erasing respondents with missing values,
170 responses were suitable for the data analyses. A dropout rate of 30.9% is fairly high and
after inspection of the dropouts we can conclude that the majority of the dropouts were due to
quitting the survey in a very early stage. This has led to a high percentage of mainly empty
submissions which had to be excluded. An overload of curiosity in combination with a lack
of commitment to finish the survey could be the reason why people dropped out early. Out of
the 170 suitable responses 64.1 percent were completed by women and 35.9 percent were
completed by men. People between the age of 19 and 67 completed the survey with a mean
age of 27.9 and a standard deviation of 11.3
The survey was composed in Qualtrics. With use of the randomization option in
Qualtrics respondents were randomly divided over four conditions: ‘Suboptimal without
frame’, ‘Suboptimal with authenticity frame’, ‘Suboptimal with anti-waste frame’ and
‘Suboptimal with authenticity and anti-waste frame’. After answering questions about one of
the four suboptimal conditions, respondents continued with the same questions for a ‘perfect
without frame’ condition. Respondents only got questions from one single suboptimal
condition to make sure they were not influenced by previous answers. This could be the case
if they had to respond in two suboptimal conditions.
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In the current research two main analyses were done. In order to accept or reject
Hypothesis 1 a paired sample t-test with the total data and within the four conditions was
conducted to see if there were differences in WTP for suboptimal carrots and perfect carrots.
To explain potential differences, the same was done for the quality perception of suboptimal
carrots and the quality perception of perfect carrots. Furthermore two ANCOVA’s were
conducted to test Hypothesis 2, 3 and 4. The first one controlling the covariates WTP for the
perfect carrots, age and gender and the second one adding quality perception of the
suboptimal carrots as a covariate

Procedure and variables
When participants started the survey they were welcomed and instructed to imagine
that they were in a supermarket, ready to buy groceries among which they were planning to
buy carrots. They were told that, when they continued, they had to look thoroughly to a shelf
with carrots. After continuing, Qualtrics assigned the respondent to one of the four
conditions. The respondent got to see either; a shelf with suboptimal carrots without message,
a shelf with suboptimal carrots with an authenticity message (‘Straight from the fields: The
Natural Carrot’), a shelf with suboptimal carrots with an anti-waste message (‘Eat this carrot
with a special shape and... Prevent Waste’) or a shelf with suboptimal carrots with an
authenticity and an anti-waste message (Prevent Waste and eat the Natural Carrot’). Pictures
of the shelves with the different messages are included in Appendix A. Instead of a
straightforward term like ‘authentic carrot’ the term ‘natural carrot’ was chosen. This because
it is unlikely that supermarkets would use difficult words like authentic in their marketing.
Natural refers to the authentic aspects of the carrot and was therefore chosen to replace the
term ‘authentic’. To make sure the respondent took the time to look at the shelf, advancing to
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the first question was only possible after ten seconds. The respondent was able to see the
shelf during all questions about the product.
In order to indicate the willingness to pay (from now on referred to as WTP) for the
products that were presented, the Price Sensitivity Meter (van Westendorp, 1976) was used.
The Price Sensitivity Meter elicits consumers WTP with use of four direct questions. The
questions that were asked in line with the technique of the Price Sensitivity Meter (van
Westendorp, 1976) are presented below:
- At what price would you consider the product too expensive and you would not consider
buying it?
- At what price would you consider the product to be so inexpensive that you would doubt its
quality and would not consider buying it?
- At what price would you consider the product to be getting expensive, but you would still
consider buying it?
- At what price would you consider the product to be getting inexpensive, and you would
consider it to be a bargain?
Respondents had to provide their answers with use of a slider that they could shift between 0
and 3 euros. This range was chosen after comparing multiple price settings at multiple
retailers. The highest price setting of one kilo of carrots was found around 3 euros and
therefore this was the maximum chosen. The slider could be shifted by 0.1 euro. Out of the
four questions asked, the third question was used as an indicator for the WTP. The reason
why there are still more questions that had to be answered is because it forces respondent to
make a more sophisticated estimation of their WTP instead of a plain simple ‘What are you
willing to pay?’ question.
After the Price Sensitivity Meter questions respondents had to provide their
perception of quality with use of four questions. On a 7-point rating scale (1 = totally not, 7 =

14

very much) scale they had to indicate how tasteful, healthy, qualitative and safe the carrots
are in their thoughts. Results of these questions could show whether or not the carrots were
perceived differently on its quality. The outcomes of these questions also could be used to
declare potential differences in WTP amongst the conditions and amongst the perfect and
suboptimal condition. As shown in Table 1, a factor analysis on the four items revealed a
clear one factor solution. The four items formed a reliable scale (α = .902) and 77.5% of the
variance was explained by one single factor (Eigenvalue= 3.10), which will now be referred
to as ‘Quality perception of the suboptimal carrots’.
In the next part of the survey, the same procedure was repeated with a picture of a
shelf with perfect carrots provided. Participants thus had to answer the same 8 questions for
the perfect carrots as they had to answer for the suboptimal carrots. However, the shelf with
the perfect carrots did not contain any message or frame. A picture of the shelf presenting the
perfect food is provided in Appendix A. A factor analyses for the four items of quality
perception has also been run for the perfect carrots. Table 1 shows that the factor analyses on
the questions asked about the perfect foods also revealed a clear one factor solution. The
factor, from now on referred to as ‘Quality perception of the perfect carrots’ (Eigenvalue =
3.41), explained 85.1% of the variance and formed a reliable scale (α=0.942).

Finally, a manipulation check and couple of demographic questions were asked. In
order to find out if respondents noticed any difference between the two types of carrots, they
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were asked to rate how equal and how different they thought the carrots were. They had to
answer the two questions ‘To what extent did you find the two groups of carrots the
same/different?’ on a 7-point rating scale (1= totally not, 7= very strong). After the
manipulation check, the respondents had to fill in their gender and age. Furthermore, they
were asked to notify whether or not they have ever bought carrots in a supermarket. People
who have never bought carrots might find it hard to determine a reasonable price for carrots
and therefore might have given unrealistic answers. This question gave the possibility to filter
them out. After that respondents were asked to enter their email address if they wanted to join
the lottery for the Bol.com voucher. At the last page the survey was completed with a thank
you to the respondent, some room for comments and the email address of the researcher was
provided to give the respondent the opportunity to ask further questions. The full list of
survey questions can be found in Appendix B
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Results
First of all the success of the randomization amongst the different conditions was
checked. The high dropout rate increased the chances of unsuccessful randomization, but
fortunately, as shown in Table 2, the valid responses used in the analyses were almost
perfectly equally distributed amongst the four different conditions. The question that tested
whether or not respondents had experience with purchasing carrots was positively answered
by 100% of the respondents, diminishing the risk of unrealistic answering due to
unfamiliarity with the questions that were asked. Furthermore, after checking the scales on
WTP and scales on quality perception for both suboptimal and perfect conditions we can
conclude that there are no outliers or missing values. Shapiro-Wilk’s test (p > .05) did not
reject the assumption of normal distribution on the dependent variable ‘WTP for suboptimal
product’ for the four different conditions. Moreover, as is visible in Table 2, the skewness
being well within the range of -2 and 2 and kurtosis being well within the range of -3 and 3
did not violate the assumption of normal distribution.

The next step in the analyses was to check if the manipulation was successful. In other
words; to answer the question if respondents really perceived a difference between the
suboptimal and the perfect carrots. First of all, it was investigated if they perceived the two
types of carrots more equal than different or the other way around. Therefore, a paired sample
t-test comparing the scores on the question on how equal the carrots were perceived and the
scores on the question on how different the carrots were perceived was conducted. There was

17

no significant difference in the scores on perceived equality (M = 4.11, SD = 1.85) and
perceived difference (M = 4.12, SD = 1.72), t(169) = -0.04, p = .96. The carrots were not
perceived more equal than different or the other wat around. This did not mean per se that
there was no difference perceived. Therefore, the scores on the question about how equal the
carrots were reversed. Both scores now indicated how different the carrots were perceived
and there should not be a significant difference in the two variables. A paired sample t-test
was conducted to compare the scores on how different the carrots were perceived within the
no frame, authenticity frame, an anti-waste frame and combined frame conditions. In all four
conditions there was no significant difference in the scores (p > .05). A significant Pearson
correlation between the two scores in the no frame condition (r(40) = .69, p < .01),
authenticity condition (r(41) = .61, p < .01), anti-waste condition (r(43) = .63, p < .01) as
well as the combined frame condition (r(42) = .78, p < .01) was found. Therefore it is decided
to combine the two variables into one ‘difference perceived scale’ (α = .92). The
manipulation check showed that respondents had a mean score of 4.01 (SD = 1.64) on the
difference perceived scale. From this mean we can conclude that the respondents did perceive
a difference, but that it was not a big difference.
According to the predictions there is a lower WTP for suboptimal foods than for
perfect foods. A paired sample t-test was conducted to compare the WTP for the carrots in
suboptimal state and in perfect state within the no frame condition. There was not a
significant difference in the WTP to pay for suboptimal carrots (M = 1.93, SD = 0.51) and
perfect carrots (M = 1.99, SD = 0.38), t(40) = -0.94, p = .35. The outcomes did not support
the expectations thus H1 was rejected. Figure 1 shows a frequency histogram of the
difference between WTP for the suboptimal carrots and WTP for the perfect carrots within
the no frame condition.
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Moreover, it has been investigated if there were any differences within the three
conditions. A paired sample t-test for all the conditions was conducted to compare the effect
of the authenticity frame condition, anti-waste frame condition and combined frame condition
on the difference in WTP for the carrot in suboptimal and perfect state. Table 3 presents the
outcomes of the paired sample t- test. For two conditions a significant difference was found.
There was a significant higher WTP for the suboptimal carrots (M = 1.93, SD = 0.48) than for
perfect carrots (M = 1.80, SD = 0.48) when being exposed to an authenticity frame, t(41) =
2.29, p = .03. A significant lower WTP for the suboptimal carrots (M = 1.72, SD = 0.58) than
for perfect carrots (M = 1.87, SD = 0.51) was found when being exposed to an anti-waste
frame, t(43) = -2.07, p = .04. Figure 2 shows frequency histograms of the difference in WTP
within the three conditions. Thus, people were willing to pay €0.13 more per kilo for
suboptimal carrots with an authenticity message than for perfect carrots without a message,
whereas they were willing to pay €0.15 less per kilo for suboptimal carrots with an anti-waste
message than for perfect carrots without a message. With a deviation of 7.2% and 8.7% it
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could be concluded that the two frames led to a substantial different WTP for suboptimal
carrots compared to perfect carrots.

Figure 2
Frequency histograms of difference in WTP for suboptimal carrots and perfect carrots within the
authenticity frame condition (1), anti-waste frame condition (2) and combined frame condition (3)
(1)

(2)

(3)

Next to WTP, to investigate if there was a difference in quality perception between
the suboptimal and the perfect carrots within the no frame condition a paired sample t-test
was conducted. There was a significant lower score on quality perception for suboptimal
carrots ( M = 4.86, SD = 1.44) than for perfect carrots ( M = 5.32, SD = 1.52), t(40) = -2.14, p
= .04. Figure 3 shows a frequency histogram of the difference in quality perception between
the suboptimal carrots and the perfect carrots.
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Moreover, it has been investigated if there was a difference in quality perception
within the three conditions. A paired sample t-test showed a significant difference in quality
perception in the anti-waste frame condition. Results of this paired sample t- test are also
presented in Table 3. There was a lower quality perception of the suboptimal carrots (M =
4.91, SD = 1.39) than for perfect carrots (M = 5.39, SD = 1.14) when being exposed to an
anti-waste frame, t(43) = -2.24, p = .03. Figure 4 shows frequency histograms of the
difference in quality perception within the three conditions. With a deviation of 8.9% the
suboptimal carrots with an anti-waste frame were perceived of a substantially lower quality
than perfect carrots, leading to a significant lower WTP for suboptimal carrots with an antiwaste frame compared to perfect carrots.
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Figure 4
Frequency histograms of difference in quality perception for suboptimal carrots and perfect carrots
within the authenticity frame condition (1), anti-waste frame condition (2) and combined frame
condition (3)
(1)

(2)

(3)
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According to Hypotheses 2, 3 and 4 the WTP for the suboptimal carrots was higher
when an authenticity frame, anti-waste frame or a combination of the two frames was used
compared to the WTP for the suboptimal product without use of that frame. An ANCOVA
was conducted to determine if there is an effect of an authenticity frame, anti-waste frame
and a combination of the two frames on the WTP for the suboptimal carrots controlling for
the WTP for the perfect carrots, age and gender. The reason the WTP for perfect carrots was
taken as a covariate is that it could possibly be a reference point for the WTP for suboptimal
carrots. Furthermore, gender and age are taken as covariate since people from different
gender and different age might have different amounts of experience in purchasing carrots.
The findings did not support all of the expectations; only the use of an authenticity frame led
to a difference in WTP for the suboptimal product. In Table 4, where the outcomes of the
ANCOVA are presented, it is visible that the covariate, WTP for perfect carrots, was
significantly related to the WTP for the suboptimal carrots, F(1,163) = 156.13, p < .01, η2 =
.49. The covariate age was also significantly related to the WTP for the suboptimal carrots,
F(1,163) = 9.47, p < .01, η2 = .06. The remaining covariate gender was not significantly
related to the WTP for suboptimal carrots.
Moving on to the main effects, of which the outcomes are also shown d in Table 4,
the authenticity frame had a significant effect on the WTP for the suboptimal carrots after
controlling for the WTP for the perfect carrots and the quality perception of the suboptimal
carrots, F(1, 163) = 10.12, p < .01, η2 = .06. A mean difference of €0.18 (SE = 0.06)
indicates a 10.1 % higher WTP for the suboptimal carrots that were presented with an
authenticity frame and therefore H2 was accepted. Although it was close to significant, no
significant effect on WTP for the suboptimal carrots was found when an anti-waste frame
was used, F(1, 163) = 3.22, p = .08, η2 = .02. The interaction effect of the two frames did not
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indicate a significant effect on WTP for the suboptimal carrots, F(1, 163) = 0.38, p = .54, η2
= .00. Therefore H3 and H4 were rejected.

To investigate if the frame had a direct influence on the WTP or if the effect went
through the quality perception of suboptimal carrots, a second ANCOVA was conducted to
determine if there is an effect of an authenticity frame, anti-waste frame and a combination of
the two frames on the WTP for the suboptimal carrots controlling for the WTP for the perfect
carrots, age, gender and quality perception of the suboptimal carrots. As is visible in Table 5,
the new covariate quality perception of the suboptimal carrots was not significantly related to
the WTP for suboptimal carrots F(1,162) = 2.15, p =.14, η2 = .01. Moreover, the authenticity
frame is still the only frame with a significant effect on WTP for suboptimal carrots F(1,162)
= 11.59, p = .00, η2 = .07. Therefore, we can conclude that quality perception of the
suboptimal carrots did not have a mediating effect. This is because even if we control for the
quality perception of the suboptimal carrots, the authenticity frame influences the WTP for
suboptimal carrots.
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Finally, a check has been done to investigate if the frames had an effect on the WTP
for perfect carrots as well. However there was no message provided on the shelves containing
perfect carrots, it was possible that respondents still had the message provided with the
suboptimal carrots in the back of their minds. An ANCOVA was conducted to determine if
there is an effect of an authenticity frame, anti-waste frame and a combination of the two
frames on the WTP for the perfect carrots controlling for the WTP for the suboptimal carrots,
age and gender. The outcomes showed the same results as in the previous ANCOVA’s on
WTP for suboptimal carrots; the authenticity frame influenced the WTP for the perfect
carrots, F(1,163) = 12.53, p < .01, η2 = .07. Respondents that were exposed to an authenticity
frame earlier in the survey were willing to pay on average €0.18 (SE = 0.05) then respondents
who were not exposed to an authenticity frame. The effect of framing thus continued in the
survey when the framing was not actively present anymore.
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Conclusion
First of all, a 0.46 higher score on a 7 point rating scale for quality perception for the
perfect carrots than for the suboptimal carrots was found when both types of carrots were not
exposed to framing. However, in contrast to what Hypothesis 1 stated, it was found that there
was no difference in WTP between the suboptimal and the perfect carrot. The higher quality
perception did not lead to a higher WTP. After analysing if there was a difference in WTP
and quality perception within the separate frames the following outcomes are found. A 7.2%
higher WTP per kilo for the suboptimal carrots with an authenticity frame and an 8.7% lower
WTP per kilo for the suboptimal carrots with an anti-waste frame compared to the perfect
carrots was found. The lower WTP for the suboptimal carrots with anti-waste framing could
possibly be due to a significant lower quality perception of 0.48 on a 7 point rating scale.
Besides of the WTP within the anti-waste frame and authenticity frame, the results were
different from the expectations and therefore H1 was rejected.
Furthermore, an analysis of covariance showed no effect of the anti-waste frame and
interaction effect of the frames when it was investigated if the presence of the authenticity
frame, anti-waste frame and combination of the two frames did have an effect on the WTP
compared to the WTP in absence of the frames. The analysis on the WTP was controlled for
WTP for the perfect carrots, age and gender. Therefore H3 and H4 were rejected. However,
an effect of the authenticity frame on WTP for suboptimal carrots was found. People who
saw an authenticity message on the shelf were willing to pay 10.1% more for the carrots per
kilo than people who did not see an authenticity message and therefore H2 was accepted.
To sum up, besides the higher WTP for suboptimal carrots exposed to an authenticity
frame and the lower WTP for suboptimal carrots exposed to an anti-waste frame compared to
perfect carrots, no difference in WTP between the suboptimal and the perfect carrots was
found. When looking at the WTP in presence and absence of a frame, people were willing to
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pay 10.1% more per kilo for the suboptimal carrots with an authenticity frame than for the
suboptimal carrots without an authenticity frame. The anti-waste frame and the combination
of both frames did not show an effect on the WTP for the suboptimal carrots compared to the
WTP for the suboptimal carrots without that particular frame.

Theoretical relevance
In existing literature research has been done for purchase intentions of suboptimal
foods. Results show that there is a lower purchase intention for suboptimal foods compared to
perfect foods due to lower quality perception. Existing literature also discusses the effect of
framing on the WTP for suboptimal foods compared to the WTP for perfect foods without a
frame, but until the current research not a lot of research on the effect of framing on
suboptimal foods alone has been done. Therefore the current research investigated the effect
of authenticity framing, anti-waste framing and a combination of the two frames on WTP for
suboptimal foods. The results showed that an anti-waste frame or a combined frame made no
difference in WTP for the suboptimal foods, but an authenticity frame increases the WTP for
suboptimal foods compared to suboptimal foods without an authenticity frame. Finally, the
current research is the first research as far as known looking for an interaction effect of two
types of framing, which was not found.

Practical relevance
According to existing literature wasting of suboptimal food is not due to producers’
poor intentions but it is caused by higher costs due to logistic inefficiencies. The outcomes of
the current research can solve this practical problem. According to the outcomes marketers
can use an authenticity frame when offering the suboptimal product, demand a higher price
and compensate for the extra logistic costs for offering the suboptimal foods. Additionally,
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the current research shows that this will not work with use of an anti-waste frame or a
combination of both frames. This practice contributes to the solution of the problem in the
bigger picture; namely food waste.
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Discussion
Limitations
First of all, it can be concluded that all of the respondents had experience with buying
carrots, which makes them familiar with the situation and prevented them from giving
unrealistic answers to the questions. But the respondents indicated that they did notice only a
moderate difference between the two types of carrots presented. Ideally the difference noticed
would have been bigger than the 4.01 score on a 7 point scale that was found. A score from
5.5 would have indicated a 75% difference which would have increased the validity of the
results.
Secondly, the data was collected mainly within the researchers own network. This
potentially results in a high participation rate of students of Wageningen University, making
it harder to generalize the results. Students are often looking for cheaper food than people
with paid labour, since they have more money available. Therefore it might be possible that
due to high participation of students the average WTP is lower. In future research, this
problem can be controlled by adding questions about current situation (student/paid
labour/unpaid labour). This makes it possible to control for certain groups. If participants are
more equally spread amongst different types of groups instead of mainly students, the results
will be more reliable and not be biased by the high number of student participants.
Furthermore, there is one main disadvantage when conducting a survey to measure
WTP. Respondents had to make a decision based on hypothetical money. When people have
to spend real money, chances are high that they give more realistic answers. Therefore a
suggestion for future research would be to execute experimental auction to determine the
WTP. In previous research experimental auctions are often used to measure WTP (Del
Giudice et al., 2016; De Groote et al., 2010; Alfnes & Rickertsen, 2003)
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Another factor that influenced the outcomes is effect the framing had on the WTP for
the perfect carrots. Although there was no message on the shelves of the perfect carrots, the
participants did not forget the message they got to see in the previous shelve. As is discussed
earlier, the authenticity frame did also have an influence on the WTP for perfect foods. This
might be because in the back of the minds of respondents the framing did not instantly
disappear when it was not visible. This problem could be tackled by only providing one type
of product per participant. However, a twice as big number of respondents will be necessary
to collect the same amount of data. Something that was not possible in this research.
The final limitation to this research is the testing of one single vegetable. Since the
results are found solely on the basis of suboptimal carrots, it is hard to generalize the
outcomes and say something about vegetables in general. An authenticity frame might work
for carrots but the question is if it will work for curved cucumbers as well. The obviousness
of suboptimality can be different amongst several types of vegetables and therefore the effect
of framing could be different. However, including multiple types of vegetables in the survey
can cause different problems. The survey will be larger and it takes longer to respond,
increasing the risk of lack of motivation to complete the survey appropriately.

Future research
The current research gives an exploratory view on the effect of framing on WTP for
suboptimal food. For future research it is suggested to explore more types of framing like
scarcity framing, health framing or loss aversion framing. Moreover, it is possible to zoom in
on one specific frame like authenticity and conduct more profound research on it. This to find
out how the authenticity frame works at its bests. Altogether, the current research provides a
bright perspective on not wasting suboptimal foods since it is found that authenticity framing
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is a way to prevent the wastage. The findings pave the way for more research on the effect of
framing on WTP for suboptimal foods.
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Appendix B

1.1
Welkom bij dit onderzoek!
Dank u wel dat u mij wilt helpen in dit onderzoek. In dit onderzoek ben ik geïnteresseerd in
wat voor beslissingen mensen maken in de supermarkt. U krijgt daarom op de volgende
pagina's een situatie schets 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. Uiteraard wordt uw anonimiteit
gewaarborgd en zullen alle antwoorden enkel gebruikt worden voor het onderzoek. Het
onderzoek duurt maximaal 5 minuten.

Page Break

1.2
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 wortels te kopen. U loopt tussen de schappen
van de fruit & groenten versafdeling door om te kijken wat de supermarkt te bieden heeft.

Page Break

1.3 U ziet zo meteen een supermarkt schap met wortels. Kijk alstublieft naar dit schap alsof
u werkelijk in de supermarkt staat en werkelijk van plan bent om wortels te kopen. Nadat u
tien seconden naar de producten hebt gekeken, krijgt u een aantal vragen over het product.
Op het volgende scherm ziet u het supermarktschap.

Page Break
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(Questions 2.1 – 2.6 were asked two times. The first time the respondent got to see an shelf
with suboptimal carrots containing either no message, an authenticity message, an antiwaste message or a combined message. The second time they got to see a shelf with
perfect carrots and no message)
2.1
Bekijk het schap en het product goed.
Na 10 seconden kunt u verder klikken en vragen over het product beantwoorden.

Page Break
2.2
Vanaf welke prijs (in euro's) per kilo vindt u het product te duur, en zou u het niet meer
kopen?
0
1
2
3

Page Break
2.3
Vanaf welke prijs (in euro's) per kilo vindt u het product zo goedkoop, dat u twijfelt aan de
kwaliteit en het niet zult kopen?
0
1
2
3

Page Break
2.4
Vanaf welke prijs (in euro's) per kilo beschouwt u het product als duur, maar zou u het nog
wel kopen?
0
1
2
3

Page Break
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2.5
Vanaf welke prijs (in euro's) per kilo beschouwt u het product als goedkoop/een koopje?

0

1

2

3

Page Break

2.6
Wat denkt u van de kwaliteit en smaak van deze specifieke wortels?
1 (1)
Erg slechte
smaak
Erg
ongezond

o
o

2 (2)

o
o

3 (3)

o
o

4 (4)

o
o

5 (5)

o
o

6 (6)

o
o

7 (7)

o

Erg
goede
smaak

o

Erg
gezond

Erg slechte
kwaliteit

o

o

o

o

o

o

o

Erg
goede
kwaliteit

Erg
onveilig

o

o

o

o

o

o

o

Erg veilig

Page Break
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7.0 In hoeverre vond u de twee groepen wortels die u te zien kreeg...
helemaal
niet (1) (1)

2 (2)

3 (3)

4 (4)

5 (5)

6 (6)

Heel erg
sterk (7)
(7)

hetzelfde? (1)

o

o

o

o

o

o

o

verschillend?
(2)

o

o

o

o

o

o

o

Page Break
7.1 Hieronder stellen wij een aantal algemene vragen
Ik ben een:

o Man (1)
o Vrouw (2)
7.2 Wat is uw leeftijd (in jaren)? Ik ben....jaar
________________________________________________________________

7.3 Heeft u ooit wortels gekocht in de supermarkt?

o Ja (1)
o Nee (2)
Page Break
7.4 Wilt u kans maken op een waardebon van Bol.com t.w.v €15,-?
Vul dan hier uw e-mail adres in.
________________________________________________________________

41

Page Break
7.6 Wij danken 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.
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

7.7 Voor vragen of opmerkingen kunt u contact opnemen met mij via het volgende email
adres: devin.weenink@wur.nl
Druk alstublieft op het pijltje rechtsonder om naar het volgende scherm te gaan en de
antwoorden op te slaan.
Dank u wel voor uw tijd!

42

